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1. EXECUTIVE SUMl\·IARY (RESUl\IE) 

1.1 Project background and h:story (Chapter 2) 

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

A Feasibility Rep:lrt to set up a Demonstration Unit for the production of 500 tpy SPA metal 
was prepar~d with the assistance of UNDP vide project No. DP/IND/S.:t/007 by VAMl 
(Russia). This project has n'-ll been implemented. Another UNIDO Contract No. 92/090 has 
been signed between UNIDO and Polytechna Co .. Ltd. for the provision of ·,uvices relating 
to the Establishment of an "Experimental Denwnstration Unit <EDU)", for Ma~1ufac1uring 
Super-pure Aluminium and Condenser Foils from It". 

A market survey was conducted by BALCO to assess the potential demand for SPA metal and 
comlenser foil in India. While there was Rll demand for SPA metal as ingots. condt!nser 
pro<lucers need ctd1ed foils and fom1t!d high voltage foil in the amouni~ exceeding thl.' 
projected capacity. 

111e pwj>os.:d EDU will rnnsi.;t of a new plant for proJm:lion of SPA (accon.ling lo V:\'.\11 
projeco and of a new plant for m:alment of pbin foii by etching and forming. Prnduclion of 
plain foil from slabs will be provided on the existing equipme:lt, whid1 wiil be revamp~d. 

1.2 l\Iarkct analysis and marketing strategy (Chapter 3) 

"~ tirkc~ Sw·\·cy &iiH.I Study of Supcr Purity Allrninium" which has b..!en at 1l.;.: dispo~;d l.l th.: 
tt·am p;ep;tring the feasibility study. rcpre.,cnls a gooJ survey of the SPA m;irkct bdh in India 
an1 el~ewhcrc in the Wilrld. 

Findings ot the "Survey" wcrc comple111cntcd ;md modified by the: team <•f experts during 
thdr visit in lndi;i. 

FINAL HEl'Offf. Volume I, l'a!,!C <1 
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Actual (past) dl!mand was indicated in tons of slabs of several purity grades SPAfyear (see 
the following table): 

Past and projected dem:md of SPA slabs (tpy) 

Year 

1985 
1986 
1987 
1988 
1989 

1990 
1991 
1992 
1993 
1994 
1995 
2<X)(> 
2005 

Demand 

141.81 
164.60 
223.67 
265.&9 
28-UH 

Sc.I 
318.65 
353.30 
3X7.9..J 
42-t.53 
457.22 
491.~-l 

665.82 
X38.18 

Sc.2 
318.65 
353.30 
387.9..J 
42-t.53 
457.22 
491.84 
623.46 
785.811 

observed 

pnljccte<l 

Pr1ljccrd Jem;tnd 11f SPA 99.99 <;i- 111in. slabs for the year 1995 was 491.~:-i tons. ·niis amount 
rcpresl!ntccJ ;tt"t1l\I! 2-t5 tpy of ann<lc f1lib. 

Future <.kmand is fully b~tst•J 11n ;1 linl';ir pr11jt'L·ti11n of the ini:reasing prndm:tion of c;1padtors 
C:'O 1,; y.:arly in !975 - 19X7). L·nvcring alm11st thl! entire SPA dem;111J in India. It may be ;i 

subjl.'cl of disn1..,s111n. whether st:ch an increase rare would keep a constant p;1ttern during ;; 
p.:rid of 30 years without any tem.kncy to s11me saturation level. i\.:vcrtheless. it is obvious 
that ;111y of ib futurl' estimates st;inds hi~her than th..: pm.luctinn capacity of EDU analyzed 
in this project. 

After sc\·eral moJifications in acc1lrd:ince with cfocussinns hekl with the m:iin consumers nf 
foil in India. the follnwing production programme aml prices have been adopted for the 

fo•1sibility study. 
- SPA plain •mode foil 
- CPA catho<.k f11iJ 
- LY anode foil (etched only) 
- HV ;moJe foil kiched onlv) 
- HY ;mmk foil (clrhcJ and formed) 

- 10 tpy 
- 60 rpy 
- JOO tpy 
- 10 tpy 
- 40 tpy 

350 Rs/kg 
990 Rs/kg 

2.170 Rs/kg 
2.170 Rs/kg 
3J40 Rs/kg 

Tlw expt'L"tt:d s<1ks reven~1es roultl be estim;1te<l <It 435.2 mil Rs/year. 

~farket 1.:apacity i!' higher (both present •• ml future) and the: whok proj~c:ed capacity of EDU 

will be utilized in India. 

FINAi. RJ:POlff. Volume.- I. Papl' 7 
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1.3 l\faterials and other production factors (Chapter 4) 

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

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

2. stage - converting of slabs to plain foil 

3. stage - treatment of plain foil by etching and fonning 

Besides the CPA. other industrial product-; are used as for instance chemicals for etching and 
forming and chemicals for treatment of water and for disposal of used water. 

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

- electric ptl\ver 
- raw water 
- compressed air 

1.4 Location and site (Chapter 5) 

BALCO operntes two unit" located on sites at: 

- Knrb<t, ~fadhy:i Pradesh State 
- Bidhanbag , West Bengal State 

10,530 MWh 
96,()lK) M' 

294,000 M' 

Korb;i is a large integrat~d aluminium complex establi~h~d at the end nf l 970's as a "green 
field" project with sufficiently provided infrastructure ;md based on principles of zonal 
planning. 
Nature of m;iin production buildings is mainly sted structure provided with cranes. 
Supplementary buildings are mainly precast concrete structures. 

Bidhanhag is a medium si1.e metallurgic.:al plant set up at the end of I 930's and gra:.Iually 
extended until I 960's. 
Main production buildings are precast concrete structures. 

1.4.1 Selection or location ror EDU 

The possibility of using exisring equipment both in Korba and in Bidh:mbag was respected 
during the selection of technology location. 

FINAL REPORT. Volume I. Page X 
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l. stage - In accordance with VAMI pr,iject the purification of CPA is proposed in Korba, 
where three new cells will be installed in smelter. The slabs can be cast on the existing 
equipment where a new ladle with a stand will be used. Moreover, the installation of ALPUR 
BATCH equipment is recommended in present report. 

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

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

Proposed FfP can be loc<1ted in either of the plants in Knrba or in Bidhanhag. Ac:.. a part of 
the smdy, selection of site in each plant has been i:arried out anJ i:onnection w existing 
servit:es has been made. 

In prini:ip~1l. terh!lical prop:1sal for technology and for rnnstructinn is identical for both 
locations. lnvestm:nt cost for technology and for i:on,truction in each site is almost the s<1me. 
More important is npt!rational cost or othl'r facrnrs. 

Operational costs difft!r for the following reasons: 
- electrical power is more expensive in Bidhanbag than in Korba, 
- transportation of Al semiproducts is necess<iry in ti.Hh ways if FTP is located ir. Korba. 

On the hasi..; of e1.."11nomic evalmtion t!.e preforable location of Fl"P is in Korba. S•1vings on 
opt!r<1tionai ~nst are not substantial and therefore in the process of evaluatinn also other factors 
may be ot a signific.:ncc. e.g. nvera!; development of the company. social <ispci:ts 
(.:mploynwnt) and others. 

1.4.2 Impact of FTP on the environment 

h1r 1n:;1tment of condenser foil cht!micals arc necdr:d in quantities as follows: 
- for t!!d1ing and forming operations 
- for water treatment plant 

In tot<!l 

136.5 tpy 
106.5 tpy 
243.0 tpy 

Most of the dissolved salts and used water will be <lr;iined from the process into waste w::ter 
treatment plant, which forms part of the technological process. 

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

fuili!.L wash~ 1:011t<1ins J\I (OH)J with dissolved salt~ and will be 1.:arried to deposit site in a 
form of muu. 

HNJ\L REPORT, Volume I. Pagl' 9 
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Fly away waste is negligible. only vapours are txhausted from basins during etching and 
forming operations. 

1.5 Engineering and technology (Chapter 6) 

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

The following production programme was determined on the basis of \!iscussinns with 
consumers of condenser foil in India: 
- low voltage anode foil 
- high voltage anode foil 
- cathode foil 
- bipolar anode foil 

100 tpy 
50 tpy 
60 tpy 
10 tpy 

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

Maximum capacity of treated anode foil is limited by capacity of production uf SPA and by 
the possibility of remelting scrap. According to VA~11 project the yield of SPA is 67 'lr which 
means that the satisfactory quality of SPA 99.98 % minimum is reached in the amount of 370 
t of the total prcduction of SPA. The maximum capa~ity of trcatecl anode foi! 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 capadty can be increased to 300 tpy by increasing time fund of the 
equipment from 6,000 hrs to 8,000 hrs and by increa:-.ing number of workmen fmrn 87 to JOO. 

The recommended technological process is as follows: 

I. stage: 

According to VAMI project, purification of commercial aluminium produced in Korba is 
based on application of a three-layer method of electrolytic refining. Three purifying cells 
with amperage of 70 kA will be installed in Korba smelter. The slabs will be cast directly 
from a special tapping ladle using the existing caster in the cast-house in Korba plant. 
For degassing the melted metal ALPUR BATCH equipment is recommended. As the cathode 
foils are m<11.le of CPA or of alloys the respective slabs are to be produced by usual methods 
in Korba. 

2. stage: 

Converting slabs into foils will be carried out on the e:\isting equipment partly in Korba (strip 
rolling) and partly in Bidhanbag (foil rolling). Where.is the existing equipment in Korba i~ 
fully suit<ible for this operation, the foil rolling mill installed in DBU will have to be 
modernized. 

FINAL REl'ORT. Volume I, Page 10 
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Since the required dimensions of foils are as for 
- cathode foil min. 30 microns of thickness and 500 mm of width 
- anode foil min. 70 microns of thickness and 500 mm of width 
only modernization of so-called rough rolling mill is considered as sufficient. T.1e respective 
modernization uf the mill and its accessories will be provided by the Lauener Co. (former 
Von Roll) of Switzerlar.d who produced the existing mills. 

3. stage: 

The whole foil treatment process proceeds from the storage of plain foil through annealing, 
brushing, etching. forming, checking anci packaging. 
The foil treatment is based on electrocht"mical process consisting of two op~rations: etching 
and forming. By etching operation the effecti\'·~ surface of condenser foil is increased several 
times. During so-called forming (i.e. - aa,l(}ic oxidation) the surface of etched anode foil is 
covered by thin l:.tyer of aluminium oxice. In order to attain clean surface of plain foil with 
a desirable cubic texture the foil must be annealeu and brusheu. 

TI1e foil finished 'Ill the rolling mill in BBU will be annealeu and then trimmed and div:ded 
to coils of weight of 50 - 80 kgs. Foil will be winued on sp'.1ols ¢ 70 mm anu transporteu in 
soft s~ate to th1~ n:..>w foil treatment plant (FTP). 

Existing equipment in EBU will be useu for this operation, however about one third of the 
wholt conuenscr foil assortment has tti be annealed twice to reach the re4uesteu quality . For 
this j)Urpose a snull resistance chamber furn:1ce is proposeJ to be instalied in FfP. 

Brushing. etching and forming of foil is carried out on one-purpose production iines. These 
linl's will be in continuous operation with unwinding of coils and their winuing after treacment 
opaa:i1ns. For this purpose production lines are equippeu \\.'ith unwinJing anJ winding 
station. Coils <ire jointed by squeezing one through another. 

- Br w;l11ng lines consist of two supporting rollers with three brushing n:llcrs each. Brushing 
rolk:rs rnr:1te in the counter direction to the foil shift. All the brushes are made of steel and 
phosphoric.: bronze wire. 

- Etching and forming lines consist of cont:1cting rollers, tanks with chemical solutions, ianks 
with rinsing water, spraying jets, drying tunnels and length measuring equipment. During 
prm:essing various types of chemicals as NaCl. Na1SO~. H_,PO~. H,BOJ are utilized. 

Main new prouuction equipment i:; proposcu in the following numbers: 
- rcsiswnce chamber furnace for annealing 
- brushing line 
- etching line for anode foil 
- eti:hing line for cathode foil 
- forming line 

I 
2 
6 
5 
2 
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Other equipment is proposed for the following purposes: 
- tr.1r.sport of material - trolley crane (crab), lifting trucks 
- testing of production - instrnments for checking of quality, laboratory accessories 
- maincenance - equipment for small repair works 

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

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

Besides the water t:-eatment plant a waste water treatment plant is necessary so th<it treated 
water could be <lischarge<l in a quality corresponding to Indian Stantlar-Js. 

Waste water treatment plant is processing waste waters from both water treatment plant (mud 
f wm clarifying reactor and waste water from demineralization process) and from pmdm.:tion 
process (rinsing water and used solutions). 

Waste water treatmenl process comprises: 
-treatment by alkalinL (treatment of pH) 
-precipitating of undesirable elements in a form Pf mud by using coagulant and po!y-
flocculant. 

Sedimented mud is thickened in dewatering fadlity to reach the kw! of 25 - 45 <;;. c·f dry 
solids. 

Electro-chemical process of etching and forming h using direct current source in1lividually 
for caLh etching and forming unit. 

Parameters of D.C. sources are different for etching and different for forming operation: 
sources for etching are 2 kA for cathode foil, 2 - 20 V 
sources for etching arc 8 kA for anode foil. 2 - 20 V 
sources for forming are 50 - 500 A for HV anode foil, 20 - 800 V 

Soun.:cs for etching arc wired through an impulse switch. which is necessary for reaching hi~h 
gain quality foil. 

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

New production processes arc equipped with airc<inditioning system which provides for 
cooling to transformer station and to sources of D.C., for ventilation and exhaust. 

HNAL HEPO!ff, Volume I, Pa~c 12 
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1.6 Organization of EDU, overhead and oth~r cost (Chapter 7) 

EDU will consist of 3 sections: 

section l: 
Process of purifying of SPA proposed by VAMI including casting of slabs will be 
incorporated in the existing smelter. 
No other overhead cost will be needed. 

section 2: 
Process of converting slabs into foil will be incorporated in the existing rolling mill plant in 
Korba and foil plant in Bidhanbag. 
No other overhead cost will be needed 

section 3: 
The foil treatment plant will be headed by production manager. Direct subordinate staff to 
production manager is as follows: 
- secretary 
- deputy manager (technical control) 
- chemical engineer (laboratory) 
- electric engineer (el. shop) 
- supervisor for water-treatment 
- supervisors for production. 
Supervisors for prnduction are responsible for the production process in 3 shiits <tss11rcd by 
4 \Vllrking groups (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 must have a university degree and minimum of i 0 must 
have secondary school education. 

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

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

Implementation stages are proposed as fol!ows: 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Establishment of project team 
Basic engineering 
Tendering 
Evaluation of bids and awarding contracts 
Detailed engineering 
Construction 
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. 

Constrm.:tion period is proposed in duration of 2 yt:ars. Beginning of production up to 30<J 
is proposed at lhe enrJ of 2nd year. 80'K at the end of 3rd year and full production of IOO~i 
in the 4th year from starting construction. 

In acrnrdance with the latest developmer.t of opinions and requirement:. concerning in 
particular the construction and start-up schedule of the project, the following implementation 
programme is proposed: 

after modernization of equipment and engineering in Bidhanbag (foil rolling, duration 
I year). production of SPA foils (IO tpy) wi!l sr:trt immediately, using imported SPA 
material. 

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

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

1.9 Financial appraisal (Chapter 10) 

Financial analysis of the project has been prepared for two hasic alternatives of the project 
(foil treatment in Kc1rba or in Bidhanbag) and based on the Computer Model for Feasibility 
Analysis and Reporting (COM7AR) developed and widely used by UNIDO. 

The following taxes and duties have bc:en applied on imported items (according to BALCO 
indications): 
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A. Equipment: 
1. Ocean Frt>:ight and Insur.mce 
2. Customs Duty 

(a) FfP facilities 
(b) Foil plant equipment 

3. Port Handling 
4. Inland Transport and Insur.mce 
5. Know-how tax 

B. Slabs/Foils: 
I. Ocean Freight and Insurance 

(a) Slabs 
(b) Foils 

2. Customs Duty 
3. Port Handling 
4. Inland Transport and lnsur.mce 
5. Enrry Tax 

12 '1- of cost 

25 <1- of CIF 
89 '1- of CIF 

I <1- of CIF 
2 '1- of CIF 
25 '1- of fe~ 

5 '1- of cost 
1.5'/ of cost 
20 <,t- of CIF 

I 'k- of CIF 
2 'l- of CIF 

0.5'1- of COS( 

(after items at l to 4.1 

l11e following financi:tl parameters have been adopted for financial analysis: 

All prici~s and costs correspond to 1993 level. 

Prircs and cos:s resulting from VAMI r~port (l 9X6) han! hc:en updated to l 9'J.> level 
using ;m aver;1ge 10 <if inflation rate im.licate<l by the Indian ::ounterpart. Ir meilns that 
each fin:mdal flow has been multiplied by 1.1" = 2. l·t 

F1ir for._a1gn investment cost c;1kulati11n (import foim Swit1t>1l;;m.I and from the Czech 
Republil·). an exchange rate of 20.0 Rs/I CHF and of I R~i: CZK has been adopted. 

·1111.· rnmpkte iinanci;1l analysis is based on const;mt prkes which rr.akcs it p11ssibk 
to c1llnp;m! bo!h technkal alternatives of the project. However. according to th~ wish 
of the lndi;m part. a c;ishflow and net income surveys for 10 'if- inflation on sales and 
rns!s h;1ve been added as well as the same without taxation. 

Five subjects of investmrnt costs had to be taken into consideration separately, due to 

different construction schedules: 

- SPA purification 
- Slab casting 
- Strip rolling 
- Foil rolling 
- Foil treatment 
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Fi\·e products and one by-product had to be modelled ~par.itely due to difforem technology 
used and thereof resulcing structure of the:r l'perating costs: 
- SPA plain anode foil 
- CPA cathode foil 
- L V an,ltle foil (etched only) 
- HV aml\ie foil (etched only) 
- HV anode foil (etched and formed) 
and products of 'other use· 

The 'other me· products (tab sheets. lead wires and similar) repre:.ent a l.l\n~r quality b~
pro<luct of the purification process. Since it is not to be inch!ded in the project appraisal, its 
finam:ial imp::.ict (costs and sales) has been neutralised in the COMFAR model. 

There!-, ire. both the investments and the annual production costs used in the computer mi iJd 
repres.:m a slightly complicated calculation procedure reflecting among others the time pbn 
of construction and production build-up of particular products. 

ll1is i~. the reasnn why the investmems and pniJu.:ti1in CPsts arc> presen:eJ in a very ag~re~att.' 
m;mner in this 'ummary, with refen.•n1..·e to a Jt.>taikJ <l;1ta desaiption in chaptt·r JO l11e 
projt.'ct alternati\·e with foil treatment in KPrba is used in the summ;•ry. sirice the fin;:m:ial 
parameters of both alternatives are very similar. 

Total iancstmcnt cost: 

Thest' im·t•stments cp;inially also during pr11Jm:tinn1 are :nJicated in th: following CO:'\tF.-\R 
structure (Rs 000\: 

Desl."ripti1111 of investment 199..i 1995 

L;md. sire prep:!rati,m. deveh1pment %~.~..io 0.000 
Buill1in~s and civil w1lrks 2SJ27.7Sli . 0.000 

Auxiliary :111d service fa.:ilities OJKlO 11.000 
ln..:11rpt irated fixed as.;ets 25,flS-t~llll li.000 

Plant ma..:hint>ry and el111ipment 105,0 lll.fKIO 4fl4.405.SOO 

Pre-pri xlucri1 m capital expenditure S0.71 SJKKI o.om 
Working capital 0.f)(){) 6IS.96S 

T1l!;1l 240, I0:-\.621> 465.02..i76S 

Ini!ial d:1r:1 are indicated in c.hapter 6. 
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Project fi113ncing: 

In accordance with BALCO requirements only loans are assumed to be used a-; the ex~emal 
financial source-; fn• the project in the following schedule (Rs 000): 

I: 2-Ul.109.0 I 
1995 

361,677.31 

A lnr.g-term loan ( 10 years amortization, I 8•k- interest rate, Cllnstant principal, yearly 
repaymencs) has been used in the project with no debt service problems in the financial 
cashtlow. 

Total production cost: 

These costs are extensively modified during the first ye.irs of aperations in acconfance with 
the pw<luction build-up and due hl initial utili1~1tiPn of impont·d input materials. An already 
'stabili1::d' year f 1999 - fifth year of nper.itinn) is presented in this summary with refi:rence 
t., details in chapter JO an<l CO'.\tF.-\R tables (Rs()()()). 

Y~;1r 1999 

Factory C1>sb 6S, I 35.:\60 
A1hninis;rafi\·e m·erheads 2.460.5S5 
lndi1·. c1>sts. sales aml distribution l,40S.-i57 
Dire..:t l."11:-ts. s;1ies aml distribution {1.()(1() 

Deprc:ci;11 j, in M.~\22.290 

Fi11;111..:ial cosis 75,S25.ff/11 

Total 212,652.262 I 

Of it 25.103 'Ir variahk. 

Financial analysis 

The finandal an;1lysis shows a high degree of profitability for both alternatives of the project 
giving a !!ood levl!I of project stability under wor,ening conditions (lower sales. higher cnst'i). 
The following parameters represent some of the typical financial statements of the project 
(1,000 Rs): 

Net present value on ir,v~stment: 
15 c;r discount rate 
16 yc;ars horizon for NPV comput;1tion. income tax cxducleJ accNding to BALCO 
requirements 

NPV = 1.345,709.0 
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Internal rate of return: 
IRR = 55.26 <k 

Pay-back period: 
PBP = 3 years 

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

- on equity 
ROE not indica:ed (no equity used) 

- on investment 
ROI = 45.208<:f 

Break-even analysis: 

The break-even char: (1999, financial cost induded in the fi~ed costs) indicates the break
even point at approximarely 40'1- which is a s;1tisfacrnry v;1lue (wirh the financi<1I cosc.; 
excluded the break - even point is slightly over 20~f) 

Sensitivity analysis: 

This an;1lysis has been mad.! in the break-even chart and in the internal r;:te of return chargl. 

The former analysis has been in particular aimed at decreasing sales prices and increasing 
fixe<l or variahk pan nf ll>tal production cnsts which may become potential risk parameters. 
V;iri;1tiori of 10 and 30C:i has been examined with the worst case (-30<J- saies prices and +Joe:;. 
fixed costs) moving the break-even point to the value of 80'7r. 

The latter analysis shows Che highest degree of the IRR sensitivity to sale~ prices, then to 
initial fixed im·estment wher.:as the sensitivity to the operating costs is almo:.t negligible. 

Conclusion:.: 

Tht> financial st;ttements indicate a high profitability and financial viability of the project of 
condenser foil pro<lucuon, in both of its alternatives. even under conditions of a purely loan 
- oriented financing. 

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

However, since 1he difforences between the ~1lternativcs arc really very small, environmental. 
soci.il .ind other aspects may be taken into consideration. 
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2. PROJECT BACKGROUND AND HISTORY 

2.1 History of the project 

The Bhar..tt Aluminium Company Limited (BALCO). a Government ,,f lnJia enterprise. owns 
and operates an Integrated Aluminium C!>mplex at Korba (~1.P.) with a production capacity 
of 100.000 tpy or aluminium metal along with matching capacity of semis like rolled and 
extruded pro<lm.:ts. Prnperzi (1mtii1UPt1s cast and rolled rods. etc. In ad<lition. BALCO also 
operates a semi fabricalilm ..:ompk' ·.;,hich cnnverts 5.000 tpy of primary aluminium met1l 
into semis like rnlled and extrude~ 11rn<luc1-.. conductors and foils etc .• at Bidhanba~ (West 
Bengal). Thus. in -.hort. BALO... owns and oper..ttes aluminium production and semi 
fabrication facilities up to and inclusive <'f the manufacture of aluminium foils. 

In order tn t.!Xp~md the pr•llluct ran_:!c. BALCO intends to <li\·crsify into the production of 
Super Pure Aiuminium (SPA\ m,•t.Ll which i-. a high \·alul'-addl'd pr.llluct ha\·ing potl'ntial in 
the electronics inJustry. anJ its entire requirement is ~ing mt'.t from import Acoirdir.g!y. a 
Fea.-.ibility Reporc to set up a Demonstration l.imt for the pni<lLctitin of 500 tpy SPA nll..'tal 
was prep;m·J wich the assistance of U'.l\DP vide rrojt!Ct ~o. DP/I:"D/~4!(107 by V:\~11. 

(Russia). 

In the:: meantime. a market survey was conducted by BALCO to asse.-.s the potential dcnunJ 
for SPA 111\!tal. which rdlecred ;ibsence of ci.>mand for SP.-\ m~tal as ingots but substanti;1l 
~kmanJ projected for SP.-\ m;!tal f11ils in etch-:d and fonned wnd;lilln which is currently being 
met fr,1111 imp«!rtS. In view of this. it was decided to prep;ire a Fcasihility Rt'port for scuing 
up a Dl..'11i1111strati1in Cnic for the manufacture of Super Pure A!uminium am! its l·11n\·~rsi11n 

into condcn•er foils. 

,, -·- ncscri pt ion of the project idea 

Etched ;ind formed foils •ire the main inputs in ekcirolytic condensers. 

Ekctrolytic ccindcnsers hasicdly consist 11f two m~t;1l plates ekctrically insulatcJ by a 
diekctrk n~eJium. Aluminium of high puricy is used in the two metal plates - ;mode and 
cathode. 

Pl&1in aluminium foils of apprnpriatc purity gr•1dc ~r..- etched and formed before using a:- anode 
and cathode foils. 

Indi<m producers nf electrolytic condcns.:rs import foib of various qu;11ity. There arc more 
than 15 major condenscr m;mufacturcrs in India. The produccion of aluminium electrolytic 
condensers in India recorded ;annual growth of o\'er 30 Pt~rcent during 1975 to 1987. This 
trend will probably continue to year 2005. 
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No Indian capacitor manufacturer is currently ha\'ing etching facilities and neither there is a 
plan for having the same. Two of capacitor manufacturers (KEL TRON. Cannanore and 
ELCOT New Era Technologies. Hosur) have some capacity for forming of low voltage anode 
foil. but substamial quantity of high voltage anode foils are being imported. 

BALCO incends to establish experimental demonstration unit (EDU) consisting of new plants 
for prndU1:tinn of super pure aluminium (SPA) and for treatment of plair. foils. Productio::i of 
foils from SPA slabs (anode foil) and from Al alloyed slabs (cathode foil) will be provided 
on the existing equipment. 

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

2.3 Initiator of the Project 

The initiator of the EDU project is Bharat Aluminium Comp.my Limited (BALCO), th~ 
Government of India undertaking. BALCO was founded in t!l~ year I 965. The head Dffii:e 
is locat~d in New Delhi. 

The existing Aluminium Complex at Korba under BALCO consists of: bauxite mine. •tlumina 
rlant. ~melter. fabrication complex. 

lksi<les this. the Company also manages the Jaykaynagar unit (Bidh~mbag) located about 250 
- JOO km from Cakt:tt~. fl consists of foundry. extrusion plant. rolling plant and fo:J pl•mt. 

A market sur\"ey was conducted by BALCO and its results are indm.kd in two reports: 

Report by NCAER (National Council of Applied Economic Rese<irch) titled "Market 
Survey and Study of Super Pure Aluminium". 

Report by Department of Science and Technology of Government of India lilied 
"Tcchnohigy Status Report on Electrolytic Cap<1citors". 

l\farket survey reflected absence of demand for SPA melab as ingots bul there is a subslantial 
demand for SPA as metal foils both etched and formed. 1l1erefore. it was decided to prep;:re 
a Fe<1sibility Report for setting up a Demonstration Unit for the manufacture of SPA and its 
con\'ersion inl11 condenser foils. 

HNAI. REPORT. Volume I. 1';1pc 20 



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

2.4 Executor for the preparation of Feasibnity study 

liNIDO Contract No. 921090 has been signed between the Uni:ed Nations Industrial 
Development OrgJnization Vienna, Austria and Polytechna Co., Ltd., Prague/MetaJconsult Co., 
Ltd., Prague. The Czech Republic for the provision of services relating to the Establishment 
of an "E'<perimental Demonstration Unit (EDU) for Manufacturi:1g Super-pure Aluminium and 
Condemer Foils from it" - Feasibility Study. The project DP/IND/8-11<X>7 executed by UNIDO 
is a pre-stage for manufacturing condenser foils. 
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3. l\·IARKET ANALYSIS AND l\IARKETING STRATEGY 

3.1 Market analysis 

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

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

The findings of the Survey were subsequently complemented and modified in accordance wilh 
the results and findings achieved during rhe fact-finding mi,.sion of the feasibility study team 
and afterwards. The latest information is included in the "Record Note nf Discussions" 
prepared after the fact-fir.Jing mission (Septembt!r 1992) and in the "Record Notes of 
Disrnssions" prepared during the subsequent visit at leading capacitor m~mufa~turers in India 
{November 2-t, 1992). 

3.2 Data and alternatiYe projection methods 

Since it has been found that the Indian industry is not able to prodl!ce the super purity 
<tluminimn at present, there are baskally three strategies for any future de\'elopmem: 

import fr,1111 SPA producing countries (lialy. Japan, Germ~my. France, Switzerbnd, 
United Kingdom. Poland). 

creating a domestic production capacity for SPA (purification. convcrs:on to foil and 
subsequent etching and forming operations). 

some combination of the previous two possibilities l~ading to partial impPrt or partial 
export of the domestic market deficit or surplus respectively. 

From the general point of view, the followii1g data for market analysis are needed: 

potential demand for the SPA in India. present and future, taking into consideration 
the SPA being usually a semi-product finalized subsequently into some immcdiateiy 
utili1.able products (foils, wires etc.), 

potential capacity of domestic manufacturer(s). 

import prices of the SPA or some final products of it (including cu ... tom duties and 
transport taxes), 
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domestic production and distribution costs and domestic market prices of the SPA 
products, 

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

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

3.3 Determination of market size for products 

Since it has been four.d that there is no domestic SPA prodm:tinn in the wuntry at present 
and the entire c.kmaml is met through imports. it is obvious that all this demand represents a 
potential marker capacity for the domestic production. However, a quality aspect has to be 
taken into account (at least during the st;:rt-up years of production) affecting negatively this 
optimistic estimate. 

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

llrns. this pniject de:iling with the productinn of SPA foils for capacitors CO\'ers a <.kcisiw 
part of the entire SPA consumption in India. 

A survey of the actual projected annual lkmand of the SPA foils in the NCAER report has 
been used for determination of the potemi;1l market. Where:is the actual (past) demand \Vas 
indil:ated in tons of slabs of all purity grades per year and their equivalent in foils, the future 
projection was rcprc~ented by SPA demand (tpy) following two alternative scenarios - 80 kg 
SPA per 100,000 capacitors (Sc.I) and reduced to 75 kg SPA per JOO,()(){) capacitors after 
1996 (Sc. 2). 

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

Year Demand 

1985 141.81 
1986 164.60 
1987 223.67 observed 
1988 265.89 
1989 284.04 

Sc.I Sc.2 
1990 318.65 318.65 
1991 353.30 353.30 
1992 387.94 387.94 
1993 424.53 424.53 projected 
1994 457.22 457.22 
1995 491.84 491.84 
2000 665.82 623.46 
2005 838.18 785.80 

Future demand is fully based on a linear projection of the increasing production of capacitors 
(30 C/r yearly in 1975 - l 9X7), covering almost the entire SPA demand in India. It may be a 
subject of discussion, whether such an increase rate would keep a constant pattern during a 
period of 30 years \\'ithout any tendency to some saturation level. Nevertheless, it is ohvious 
that any of its future estimates stands higher than the production capacity of EDU analyzed 
in this project. 

It should be t<tkcn into account that the capacity of the SPA purification, which is the initial 
operation of the whole foil manufacturing process, is determined by the VAMI project of 
1986 and should be (in accordance with the Terms of Reference) .-~spected. 

Th~refore, 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 <'f space to 
imports. This capacity is indicated below, in the "Production Programme and Plant Capacity". 

It is the question of the future development in the market and of the experience with SPA 
production in the demonstration unit how the production/import ratio will change in the future. 

***NOTE*** 
Tiie safes rert•1111es nf the lower grade SPA uti/i:.etl for other purposes that1 coudeuser foils are 11ot 
i11c/111h'd ill the salt's withiu this f ... :Jject as assumed and agreed with BALCO. 
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3.4 Sales programme and marketing of products 

Sales programme 

The sales programme assigned to the project covers 3 types of condenser foils: 
- SPA> 99.98 ~anode foils, etched and fom1ed 
- CPA about 99.7 ~ cathode foii, etched 
- SPA plain foils for bi-polar capacitors 
Further, SPA < 99.98 <;t- eannarked for lead wires, tab sheets, etc. is obtained as by-product. 

***NOTE*°" 
/11 co11trast with Marl:et Sun·ey this report considers a/.w the utili:.atim1 of SPA purity gratle 99.98* 
and abm·e for production of anode foil. 

Marketing strategv 

Since the entire pPtential market for the items indicated above is represeilted by Indian 
condenser manufarturing industry the marketing activity w.is aimed at this area. The results 
can be summarized as follows: 

Market capacity is (at least at present) higher than the assumed capacity of the 
projected demonstration unit. 
The capacitor manufacturers are not interested in utilizing the super purity aluminium 
in slabs for their own manufacture of foils. 
Whereas there is some capacity for forming of anode foil~ with some of the capacitor 
manufa.:turers (or the foils imported are <!lre~dy treated in this way), there is no 
et1.:hing facility there and no plans for establishing it. 
The market is fully saturated by imports, but the manufacturers of cap<tcitors are 
willing to utilize domestic foils. 
The oaly cnmlitiims are competitive prices and, in particl!lar, the quality which nn:st 
be comparable with that of the imported material. 

Production progrnmme and sales revenues 

Sale;; revenues per ye:ir will depen<.l on the prnduction programme and sales prices applied 
on the market. 

The following figures have been adopted in accordance with the NCAER report and BALCO 
indications. 
- SPA plain anode foil 
- CPA cathode foil 
- LV anode foil (etched only) 
- HV anode foil (etched only) 
- HV anode foil (etched and formed) 

- IOtpy 
- 60 tpy 
- 100 tpy 
- 10 tpy 
- 40 tpy 

350 Rs/kg 
990 Rs/kg 

2,170 Rs/kg 
2,170 Rs/kg 
3,240 Rs/kg 

111c expected sales revenues could be estimated at 435.2 mil. Rs/year. 
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4. MATERIALS AND OTHER PRODUCTIO~ FACTORS 

4.1 Characteristics of raw materials and inputs 

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

I. stage - commercial crude aluminium metal from the electrolysis cell-rooms. Thi:; is 
converted by purification to SPA and cast to slabs. 

2. stage - SPA slabs for production of anode foil and CPA slabs for production of 
cathode foil form semi-product that is converted to plain foil on e.,.isting rolling 
equipment. 

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

In this chapter the raw materials and semi-products needed in the 3. stage are specified. Other 
raw materials for purification of metal (I. stage) are seated in V AMI project. The slabs are 
specified in the flow charts 6.02 and 6.03 - Volume II. 

4.1. I Classification of materials for treatment of foils 

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

- plain aluminium anod.! foil 
- plain aluminium cathode foil 
- ci1h)riue of natrium NaCl 
- sulphate of sodium Na2S04 

- boric acid H3B03 

- phosphoric acid H3P04 

- dihyclrophnsphace 11f ammonia NH4H2P04 

- ammonia hydrate NH,.OH 

4.1.2 Requirements for raw materials and inputs 

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

Anode foil - purity of aluminium 
- foil thickness 
- foil thickness - bip1Jlar capacitnrs 
- 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 AlMn, AlCuMn, AlFeMn, amount of alloyed elements up to 2'k 

- foil thickness 0.02 - 0.05 mm 
- foil width 500 mm 
- weight of coil 50 - 80 kg 

Chemicals required for etching and forming process: 

NaCl 
Na1S04 

H3B03 

H3P04 

NH.iH2PO.i 
NH.iOH 

- technical purity 
- technical purity 
- purity analysis (p.a.) 
- p.a. 
- p.a. 
- p.a. 

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

Water treatment plant (WTP) - FeCl3.6H!O - min. content of FeC13 60 C/c 
- Ca(OH), 84 '7r min. 
- H~S04 94 C/c min. 
- NaOH 98 C/r min. 

Waste water treatment plant (WWTP) - NaOH 
- AliSO.i)3 

Flow sheets of material and utilities are given i11 tables No. 4.01, 4.02, 4.03 - Volume II. 

4.2 Consumption of raw materials, water and energy 

The amount of 210 tons of treated aluminium foil fur production of electrolytic condensers 
is envisaged in the following assortment: 
I 00 tons of L V anode foil for etching only 
50 tons of HY anode foil for etching nut of which 40 tons for forning 
60 tons of cathode foil for etching only 

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

TABLE 4.01 

SORT OF MATERIAL UNIT AMOUNT 

1 Anode Al foil for treatment t 257 
2 Anode Al foil for bipolar cap. t IO 
3 Cathode Al foil t 75 

Al foil in total t 342 

Amount of chemicals required for etching and forming 

TABLE 4.02 

ITEM DESCRIPTION I Requirement Requirement 
in kg/t of foil int in tolal 

1 NaCl 432.8 89.0 
2 Na~so"' 110.7 23.25 
3 H_;P04 (for passivation) 30.0 1.8 
4 H_1P04 (for forming) 100.0 4.0 
5 H3B03 364.0 14.56 
6 NH40H 40.0 1.6 
7 NH4H~P04 (for passivation) 45.0 1.8 
8 NH4H~PO"' (for forming) 20.0 O.X 

CIM~1icals reqnirl'd for water treatment and for disposal of waste waters 

TABLE 4.03 

ITE:\f DESCRIPTION Concemra1ion Requirement 
int/year 

For production of demi water 
I F~Cl 3 • 6H10 61} % min. 5.0 
2 Ca (0Hh 84 % min. 10.0 
3 H~S04 94 'lo min. 24.0 
4 NaOH 98 % min. 17.0 

f'or WWTP 
5 NaOH 45.0 
6 AliS04h 55 -·--
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Consumption of el. power per 1 t of treated foil 

TABLE 4.0-t 

MWH In total 
Son of foil 

Etching Forming 

Anode LV 25.0 29.0 54.0 
An,xle HV 25.0 159.0 184.0 
Cathode 7.0 - 7.0 

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

TABLE 4.05 

tpy 
Sort of foil MWH 

etching fom1ing in total 

Anode LV 100 . 2,500 
Anode HV 50 . 1,250 
Anodl! llV - 40 6,360 
Cathi xii! 60 . 420 

In ti1tal 10,530 

******:i!e~****** 

Consumption of compressed air (without oil <1dmixtures) is 1,400 m3/t of trc~atec.J foil. 
Considering tre;1tmc=nt of 210 t of foil the overall need of compressed air is 294,{XX> m3/year. 
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\Vater requirement 

TABLE 4.06 

ITEM SORT OF WATER UNIT A.\10U:'<t""T 

I Deminerali1.ed water for rinsing of foils m;/hr 6.0 

., Ciarified and filtrated water for 
technology, prepar.:tion of solution, 
laboratory mJ/hr 3.0 

3 Re-filling to circulation ;;ircuits m'fln· 4.0 

4 Con.,.umption of water for hons,~ pmp 1ses 
inWTP m'lhr 3J) 

In t11tal m'lhr 16 

Annual consumption of raw water is 96JX>O m3
. 
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Annual Requirements for Raw Material and Utilities 

TABLE 4.07 

Years from start of opt.'t'ali•>n 

m:.'t DESCRIPTION UNIT 
I .st year 2.nd year 

i Al anode foil ( 205.6 257 

'.? Al ano<l.: foil for bip.1lar cap. ( IO IO 

J Al \:athodc foil ( 60 15 

4 NaCl ( 71.2 89.0 

5 i'fa:S<>. ( 18.6 23.25 

6 H ,Pn. ( 4.6 5.8 

7 H,B<>, 
It 

11.6 14.5fi 

x Nfl,H:l'd, ( 2 0 2.6 

'J Nl[,11H ( 1.3 '-" 

lO h:CI,. Ml:O ( 4.0 5.0 

Ii \'.a(lllll: ( 8.0 10.0 

12 II :So, I 19.2 2·Ul 

1.1 ~fa< >H I 49.(l ti.:!() 

'' ... Al:ISO,JJ I 4.4 55 

15 1'11w.:r for c1.:hing MWH 3.U6 4.170 

I<• l'11w.:r f11r forming l\IWH 5.()88 6 .. l6() 

17 Annual C\lll~umplion of raw wal.:r l\li 76.800 96.llOO 
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4.3 Selection of Supply Programme 

Selection of the supply progr.imme is <kt-:rmined by consumption of matt:ri:ils in the 
production pnJCcss. cnn:inuity of <'per.ition . .;chcduk <'f material consumptillfi. availability nf 
storage areas. capacity of tr.insport means etc. 

Supply progr.imme is also ba..;ed on the following presumptions: 
- on-going production in the amount of 30 t. i.e. approx. 60 days 
- fini'.'ht:d product~ on stock in the amount of 20 t. i.e. approx. 1 month pro<luction. 

Annual consumption of material and chemicals is pre~nteJ in the tabks i'o. 4.0I and 4.02. 
the necessary stock supplies are proposed as follows:. 

Stocks or R:n" Materials and Utilities: 

t 

r\I foib S5 
i'\;!C'.i 15 
l':t;SO~ -l 

H,PO~ I 
11,BO, 25 
NHJl;PO~ 0.5 

r--ill.011 0.25 
Cl11:11:i.::1b f1ir \\TP, \\'WTP I :\.II 

4.4 Spare parts 

Spare pans han~ been <11loweu for the new foil trcaunent plant. 
These are provided for the following !\l.'ctions: 
- <lrin~s 

- he~11ing devices in basins 
- regulators 
- contacting of foils 
- elc•1.:1rical ;icccssoric;s 

TABLE .;.ox 

days 

'.JO 
60 
(ll) 

611 
()I) 

ti() 

I)() 

60 

Cose for spare parts and regular maintl'n;1m.:c pl'r year is ;ipproximatdy 5 <";;· of overall 
investment co!\t of the equipment. 
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4.5 Production cost estimate - materials and utilities 

Qy Total cost 

Rs 000 

hem Uuil Cost ilcm Unit cosl 
Y car frur:1 slart Year from start 

of O(l\."falion Rs 000 of operation 

Isl 2nd Isl 2nd 

27.lfl 342.0 l At foils 

I I 119.2 U~.~ l Chemi..:als for etching 4.377 

an.I f••rmrnf 3.50Ui 

2 X5.2 (06 5 I Chemi..:als j,1r W\\TP (,003.2 1.254 

au,( \\TP 

3 S.4.!~ I0.5JO !\tWH El. r•}\wr f••r c1.:hing (al Sile 

:ind f•>rmin!' K»rh;1 1.000 X.424 (0,5_,I) 

!hi S11e 
!li.!h ,ah;1g I0.951 L\Mi'J 

l..lllf) 

4 !';:.:kin!' r:1::1c:1;il cslir.iare 160 200 I 
Tc >TAI. I (a} l_,_OSS.8 lti.Y'l 

(h) 15.t'd 5.X 1•;5211 

I 

**'~NOTE"''*x 

The tahfr con:ains co.'it t'.'ifi111tlft'S relating to trrmmt'lll offoils n11fy_ 
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5. LOCATION, SITE AND ENVIRONl\'IENT 

5.1 Location 

In accordance with the! UNIDO contract the following Indian states for the EDU location were 

to be considered: 

- Madhya Pradesh State. the BALCO's plant in Korba regilln. 
- West Bengal State. the BALCO's plant in Bidhanbag. in Jaykayn:1gar region. 

5.1.1 Korba aluminium plant 

Plant at Korba was established at the tum of l 970's and I %O's. It is hlCated at the foot of the 
Plutkapahar range south of the Indian plair.. The area is highly industrialized with richest raw 

material rt>sources of India. 

111e p!anr was conceptually conceived as a large industrial complex respecting principks of 
zonal planning with sufficiently established sources of energy. infrastructure. cnmnumications 
and rail tr;11.:ks. An integrated township area with popuh1tion of about 20Jl00 peopk w;1s built 
in the vicinity of the plant. The township has a p1lST office, police station, hospital, se\·er;1l 
schools. training centa and cinema hall. As a gcwernmental incentives policy a decent qu;:lity 
housing schemes off houses were provided for thl' employees working in the plant. 

!\fain production :-.heds are sted structures on com:rete foundations claJded with asbl'stos 
sheets. Auxiliary buildings such as transformer st;1tions. air-conditioning units. ptimp stations 
and offices art mainly com.:n:ti: structures with fa.:ad•:s madi: of cunneti: p;:nds or pb-.tL'rL'J 

hrickwork with paint finish. 

A hour 7 ,000 pi:ople is employed in the plant. 

All buildings arc documented in general l;tyout plan~ in Si!Ctinns provided with coor<lin;1tes. 

The climate is tropical, monsoon type with three di~tinct seasons 

winter season from December through Fehruary, temperatures descend as low as 4 

to 10 deg.C, 
hot dry season from mid March to mid June. Dust storms arc frequent at thi~ time. 
lwt wet si:;1son (monsoon) from mid June to mid October. During the rainy season 
the temperaturei; may reach 45-50 deg. C and are usually accompanied with high 

humidity (95 • 98 <ff). 

The average annual rainfall is approximately 150 · 157 cm, most of which occurs during the 

monsoon sc;1son - about 73 rainy days. 
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5.1.2 Plant !n Bidhanbag 

The faykayn;igar re;ion forms part of Imlo-Gangetic alluvial plain in the north-.!ast of India_ 
The area is highly industrialized and rich with raw materials such as i;;-nn. coal. bauxiet am! 
copper. i'umber of coal mines. sted plants and other heavy industry enterprises are 
established there_ 

Plam at Bidhanbag was set up in 1938 as a med;um size self contained metallurgical pl<int 
incorporated v.:ithin a rnal mine_ Since 19-tO's the plant was gradually extemkd until I 960's 
when it consisted of alumina plant. smelter, castir.g houo;e, roliing mill, extrusion plant, foil 
plam ar:J Cllflducil'r plant_ Main production builJings are made cf concrete structure with 
plastert:d brickwork facades_ At present, casting_ r,llling. extrusion and conducror plants are 
in orer~Hion. The nther plants were closed down. builJi;"Jgs left in a poor condition and still 
dt:terinrating _ 

The unit is compkmented with simpk dwellings for employees and with cnupk of residential 
houses. 

ll1e art·a is inten:onnecteJ with rail tracks anJ roaJs_ 

Abom 1.000 pe11pk is emplnyd in the plant. 

ExiS!in~ e~iuiprn.::H in .t-:urb:t and in BiJh:t!1b;1g \vi!! l\:: USi.:J for th~· n<.:w producti1111 and 
ir:insr','i"t Pf 1r::L':i;:l i:-. ~n\i'<!.:;d bern·eer. bi~:h pl:!:.:~' It is :t,,um,:d th:it l11!:~t of ;!luminium 
\\ i II ,,,. tr:!ns r' in·:d hy ro;td a~ the railway is n1 l! u:;-:~ s1 ~ mm:h for frcqui:nt time Josse~. 

KORBA pl::inl 

0 

P.oml':l:: 
1.2rn kr.i 

~IT"·...._ _ _. 

Bombay 1,2:)11 km 

BIOlfANBAG pl:u:! 

:lpprox. 101) krn 

r-1 
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5.2 l\lain Factors for Selection 
of the Foil Treatment Plant (ITP) Location 

The location of the FfP was discussed with BALCO representatives. taking the folll'wing 
factors into consideration: 
5.2.1 Suppiy of primary aluminium 
5.2.2 Possibility of utilization of the existing facilities 
5.2.3 Transponation costs of raw materials and inputs 
5.2.4 Possibility of power supply 
5.2.5 Availability of skilled labour 
5.2.6 Required investment and production costs for construction an<l operation 

5.2. I Supply of primary aluminium 

Prn<lm:tion of prirr.ary aluminium is situated in Korba and rherdnre lol.'ation of SPA 
production prop1lse<l by V AMI project in existing smelter in Korba i~ respected. 

5.2.2 Possibilit~· of utilization of the existing facilities 

Existing facilities for slab casting, hot rolling and l.'olJ rolling of strips wiil be utilized in 
Korba and foil rolling faci!ity will be ucilized in Bi<lh•:nhag. 

5.2.3 Transportation costs of material and inputs 

Foil cre~1U11l.'.nt pL.tnt (FTP) can h~ located either in Korba or in Bidh.:nbag. 

foil stqck h proJm:ed in Korba and tr;mspone<l to Bidhanbag to be converted into plain foils. 
In casG FrP i.; situ<1ted in BiJhanbag, transport of materil!I will t•1ke place only orh:e in the 
form , ,f strips in direction Korba · Bi<lhanbag. In case FfP is situated in Knrha trnn~port of 
111;11erial will tak~ place in both ways, i.e. in the form of strips in direction Korba - Bi<lhanbag 
an(' in the form of foils in direction Bidhanbag - KPrba. 

However, transportation of material is unavoidable irre:-;pective of !he definite location of FrP. 

5.2.4 Possibility of power supply 

In both places there is elci:tril.:al power, compressed air and waler available. 

Pril.:e of eb.:tricitl power in Korha is 1 Rs pr:r I k\VH (state in 1992). Operational cosr for 
consumption of ekcrrical pmwr in Bidh;mb;1g will be 1.3 times higher than in Korba. CPnsi
lkring !he annual <:onsumption of IO,'.i30 MW I-I/year this represents sum of 3, 159,000 Rs per 
year. 
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5.2.S Availability of skilled labour 

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

5.2.6 Required investment and production cost for construction and operation 

Detailed comparison is given in chapter 10. 

5.3 Enl'ironmental impact assessment 

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

- Climatic conditions (high temperatures. high humidity and rainy seasons) will not affect 
constrm:tion and assembly of technological equipment. whkh will be adapted to tropical 
conditions. 

- High ti.:mperature is negatively affecting operational rnst as a result of iacreased 
consumption of ekctrk power for ventilation to D.C. power supply and transformers. 

- Quality of raw w~1ter is not affecting production as the new plant has its own water 
treatment pl~mt. This is necessary for providing demineralized water of prescribed quality. 

Specific electrolytic conductivity at 25 °C 
pH 
SiO, contenc 
o· content 
Fe content 

5.3.2 Impact of the new foil treatment plant on the environment 

I Siem max. 
6.5-7 

I mg/1 max. 
0.2 mg/I max. 
0.2 mg/I max. 

Tre11tmcnt of foil is an electrochemical process with the need of chemicals (anorganic salts) 
in quantities as follows: 
for prouuction of etched and formed foil 
for water tre<1tment plant 
in total 

Overnll amount of Witter rcquirc=d for production is 9 m 1/hour. 

From this amount - demineraiized water requirement is 
- cle•m industri<1l water requirement is 

136.5 tpy 
106.5 tpy 
243.0 tpy 

6m1/hr 
3 m3/hr 
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Over.di consumption of raw water is 96.000 m1/year even though a p:mial re-gener.ition is 
provided. Most of the salts and used water will be drained from the process into waste water 
treatment plant which forms part of the technological process_ 
The following quantities of liquid and solid wastes arise in the \V\VTP: 

- liquid waste 52.400 m3/year 

Anorganic salts (mainly NaCl) are diluted in the quantity of 3.(XlO - 4,000 mg/I. 
These wastes can be discharged out of the plant providing they are further diluted twice with 
other liquid wastes in the plant. In this way the requirement set by Indian Standard is met 
In the liq~iJ wastes a content of boron is envisaged in the amount of 26-50 mg/I. This content 
exceeds Indian Standard by 20 times. Should this content of boron be in compliance with IS 
the liquid wastes must be drained into neutralization plant where the '!0 times dilution is 
probable nr the wastes must be drained into sewage/drainage system with high flow capacity. 

- solid waste 

Mud from waste water treatment plant mainly containing Al(OH_1) will be carried to deposit 
site_ ~tml i' not toxic but due to the presence of salted water it is not suitable for further 
processing. 

In the process of etching of foils, losses of Al are within the r:mge up to 38 'il- _ Ari~eli 
AlrOHh is regularly drained from etching basins and dep11sited as mud a~·ter separation from 
etc!1ing s.1lution_ .\bout 330 t of mud is created in the process of treating 332 t of plain foils. 

Compound of mud is as follows: 
Al(OH) 1 - 264.0 t 

Witter 
NaCl 
Na~SO~ 

- 49.5 l 

- 13.2 t 

3-3 t 

i\iiud will be depnsiteu on a non-permeable Jumping site. For the future, market possibilirics 
in chemh:al inJustry will be explored. 

Dust arising from brushing operation is exiracted and separa;ed in a dust catcher in the overall 
am:1unt of ;.1pprnx. 3.6 !/year with the maximum size 11f particks 0.1 mm. This amount of dust 
is consiJered to be small anJ therefore further processing is not envisagcu. Dust will be stored 
on.: dumping site. Permittable limits for effluent dischargeu in inhmu surfm:e water in India 
are presented in tht: wble No 5.0L 

• fly away waste 

lnst;1lled ain.:omlitioning equipment mainly provides ventilation to production areas and 
cooling to elc~trical equipment Bearing in mind that the ctc:hing and forming process operates 
with the approximate working temperatures of solutions 80-90 "C, vapours are extr~1cted from 
each b;1sin or frnm the complete I:nes. Extract ducting will be provided by eliminatc.r of drops 
which ensures that extracted emissions comprise w;1ter vapours without harmful chemicals. 
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6. ENGINEERING AND TECHNOLOGY 

6.1 Production programme and plant capacity 

6.1.1 Quality requirements on products 

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

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

Indian customers require etched cathcxle foil 500 mm wide. 

Annde foil is either required as etched (for L V condensers) or etched and formed (for HV 
condensers). Anode foils for HV condensers are formed by customers in 20 C/c of cases 
approx .. the remaining demand of approx. 80 'h- is being met by purchase. Required width is 
also 500 mm. 

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

- Chemical composition: 

(<t) 

(b) 

for anode foil, SPA is used in purity grade higher than 99.99 9:·. According to 
experience of consumers and producers of etched and formed foil alumir.ium of 
purity 99.98 '7r can be used in some kinds of condensers, too. 

Minimum content of impurities is important in forming of cubic texture during the 
rolling and annealing of strips and foils. Muximum content of elements is as follows: 
Si - 0.006 % max., 
Fe - 0.005 % max., 
Cu - 0.003 % max., 
Zn - 0.005 % max., 
Ti - 0.002 '7r max. 

For cathode foil, CPA is used in purity grade of 99.7 % approx. Beside the electrical 
capacitance, tensile strength is important and therefore some elements as Mn, Cu, Fe 
are added to aluminium. One of the used alloys is specified as follows: 
Mn = ( 1.5 - 1.8)%, Fe = (0.6 - 0.8)Cff, Ti = (0.04 - 0.06)Cff, remaing part = Al. 

HNAL IU-:f'ORT. Volume I. l';igc 39 



I 
I 

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

(a) 

(b) 

- Dimensions and mechanical properties 

Anode foil 

thickness 70 - 100 micrometer (O.u70 - 0.100 mm) 
(for bipolar condenser 40 micrometer) 

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

Cathode foil 

thickness 20 - 50 micrometer 
tolerance of thickness ± 8 'h-
weight of coil 50 - 80 kg (exceptionally IOO kg) 
tensile strength Rm 90 MPa min. 

Both anode and cathode foil are 500 m wide, tolerance -0, + 1 mm. 

Max. content of CI on the surface of foils is 0.5 mg/m2
. 

6.1.2 Assortment and quantity requirements on production 

As described in chapter 3 - following produ1:tinn programme has been agreed with BALCO: 

Anode foil - low voltage 
Anrn.k foil - high voltage 
Anod~ foil for bipolar condt!nser 
Cathode foil 

6.1.3 Plant capacity 

100 tpy 
50 tpy 
10 cpy 
60 tpy 

In total 220 tpy 

The capacity of EDU depends on uti!izacion of the newly proposed purifying cells (nccon.ling 
w V A~11 project), on utilization of exisring equipment in Korb;1 and in Bidhanbag and on 
cap•tcity of the new foil rreatment plant 
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(a) Purifying cells (V AMI project) 

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

Item Al content min. <k- Quantity 
No.I tpy 

I 99.995 5.5 
2 99.99 243.0 
3 99.97 243.0 
4 99.95 48.5 

For production of anode foil item I, 2 and half of item 3 can be used, i.e. 5.5+243.0+121.5= 
370 t in total. Considering the I% loss while casting slab\ operation, the maximum capacity 
of pui"ifying cells is 366 t approximately, which amount is adequate to 183 t of finished 
treated foil (etched and formed). Equivalent ratio of slabs to treated foils is 2: I, minimum 
purity of anode foil is 99.98%. 

Nominal capacity (feasible normal capacity) of treated anode foil 
Nominal capacity of production of SPA slabs 

Maximum capacity of treated anode foil 
Maximum capacity of production of SPA slabs 
(maximum capacity is limited by amount of SPA of grade purity 99 .98 <ff). 

(b) Existing equipment in Korba and Bidhanbag 

160 tpy 
320 tpy 

183 tpy 
366 tpy 

- Existing equipment in Korba which will be used for c11nverting slabs into foils has a large 
capadty compared to the amount of semiproducts produced for condenser foil. Required 
capadty is only 1.5 Cfr of the total capacity of equipmi::nt. This figure applies to equipment 
for rn~u.:hining of slabs, hot rolling, cold rolling, annealing and slitting. Equipmerit has 
sufficient capacity reserve for production of foil stock. 

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

After revamping, the roughir.g mill will be producing 288 t of plain condenser foils in 
finished size. The mill will be utilized in two shifts for this production programme. 
Remaining capacity wi!J be available for other production purposes (approx. I shift). 

Calculation for setting up usage time see in Chapter 6.3.2. 
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(c) Foil tre:.itmeut plar.t 

Production equipment is proposed for the nominal capacity of 220 tpy. Ma."<imum capacity 
is determined by the limited capacity of incoming SPA material which is 250 t This capacity 
will he met by increasing usage :jme on etching and forming units. 

6.2 Proposed technology 

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

productien of super pure aluminium in a form of slabs, 

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

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

6.2. l Super pure aluminium production 

Establi!->hment or super pure aluminium production envisaged under the project 
DP/IND/84/007 b based on application of a three-layer electrolytic refining commercial-grade 
aluminium metal. The major item of the process equipment is a purifying cell with amperage 
of 70 kA. There will be three pots installed, two of these being constantly in operation. the 
third p1 it will operate at two modes, i.e. 
- at the mode of electrolyte preparation and cathode impregnation, 
- at refining mode. 

The purifying cells will provide 540 t of molten metal per year. Every two days the 3 t 
vacuum ladle will be prepared with molten met;1l. The production unit will be situated in 
Korba Aluminium Smelter in the cell-mom No. 75. The supply of molten primary aluminium 
will be provided directly from existing cell-rooms. 

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

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

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

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

In respect of the above stated fact that the methvd of direct casting was preferred, the 
financial analysis is elaborated solely for this method as for the selected one, however both 
methods are shown on drawings (Volume II. - Drgs. l\"o. 6.0l and 6.()2). 

Chips, trims and foil scrap can be remdted separately in electrical induction furnace, cast into 
pi:;s and used as charge for productil)n of aluminium conductors. 

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

6.2.2 Plain foil production 

According to the purpose the condenser foil may be divided as follows: 
- foil serving in condenser as anode (so-called anode foil) 
- foil -;erving in condenser as c.1thodc (so-calleJ cathode foil). 

Incoming material for anode foil is aluminium of minimum purity 99.99 Cff (possibly 
aluminium of range 99.98 - 99.99'k) which is being obt;1ined through refinery and by means 
of casting into slabs (ref. 6.2. l ). 

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

l\.fateri;1l for cathode foil will be produced and c;1st into slabs in Korba in the existing foundry 
similarly as material for anode foil. 

The rolling plant in Korba is equipped with one 4-high reversible hot rolling mill for rolling 
up to thickness of 4 mm and with one 4-high reversible col<.. rolling mill for rolling up to 
thickness of 0.4 mm. The plant is also fully equipped with auxiliary appliances such as 
furnaces-heating, homogeni1,ing, annealing and with slitting machines. The rolling plant c.m 
prepare coils suitithk for rolling of finished foil c1f 500 mm width. 
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Bidhanbag plant operates two 4-high non reversible mills with parameters suitable for 
condenser foil rolling. Modernization is recommended in order to provide higher quality of 
produced foils (toler.ince in dimensions). 

6.2.3 Treatment of condenser foil 

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

111e capacitance depends also upon the material of the dielectric. The dielectric for aluminium 
electrolytic capacitors is aluminium oxide "formed" on the anode foil by an anodization 
process. This aluminium oxide is very thin dielectric with very high insulation resistance. 

Treatment of plain foils will be provided in the newly proposed plant. Thi!-> plant will be 
located in Korba or in Bidhanbag depending on various conditions and on economy 
considcr<1til ms. 

Etching and forming of foils is an electruchemi<:al operation carried out continuously on 
production lines with unwinding of strips and their winding after the course through individual 
baths. Strips arc jointed by squeezing one through another. 

Quality of the trc<1ted strips is determined by the following: 

- chemical purity of incoming foils 
- texture of material 
- sekction of electrical parameters 
- ~ekction and preparation of chemical solutions (salts) 
- purity and quality of used water. 

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

LV ;mode etched foil: 

HV anode formed foil: 

Cathode foil: 

metering of el. capacity 
laboratory testing of forming 

metering of el. cap;1city 
laboratory testing of forming voltage 

metering of el. capacity 
laboratory testing of stability 

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

The foil treatment procc~s proceeds from the storage of pl;iin foil through annealing, brushing, 
etching, forming, metering, checking and packaging of finished products. 
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Stor.ige of chemicals. preparation of solutions and mud keeping serve as accessory processes. 

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

Used water flows from basins into waste water treatment plant and after disposal it is to be 
dr.iined out. 

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

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

6.2.4 Proposed layout plan arrangement 

The production building is proposed as 2 storey with partial basement. 

Situated in the basement is part of water treatment plant (WTP}, waste water treatment plant 
(\V\VTP) and cooling water pumping station. A water tunnel is proposed in the basement to 
take pipes which are linking storage tanks, WTP and WWTP with production lines and 
cor1tainers for preparation of chemical solutions. Also cable shaft is proposed tu start at 
basement level. 

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

Located on the first floor there are rooms for transformers, distribution boards and rectifiers. 
This ekc1ric1I equipment is located above the etching plant so that the length of busbars is 
minimized. Below the electrical rooms there is cable space proposed 2.1 m high. 

Preparatory moms for solutions, storage of chemicals, power sources for forming, laboratory 
and offices arc also situated on the l st floor. Connection between the sources for forming and 
transformers is made by cables routed on a sheltered cable tray at roof level. On the rest of 
the roof space covered by roof structure there is a cooling tower and ventilation equipment 
installed. 

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

'Ille proposed layout plan can be modified according to spr.cial requirements. 
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6.3 Description of technology and equipment 

The description is given in three sections nmesponding to main production steps. 

Section Production of SPA and CPA slabs 
I. I 
1.2 

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

Section 2 
2.I 
2.2 

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

Section Treatment of condenser foil 3 
3.I 
3.2 
3.3 
3.4 

Production process (etching and forming) 
Water treatment 
Electrical power supply 
Airconditioning and ventilation 

6.3.I Section I-Production of SPA and CPA slabs 

I. I Purifving of <1luminium 

Tedmology and equipment is described briefly in paragraph 6.2 - Proposed technology. 
D~t~1ilcd description is presented in project No. DP/l('.iD/84/007 by VAML 

1.2 Castin~ of SPA ancl CPA slabs (including mdting·1 

Technological process is shown on the flow sheets No. 6.01.l, 6.01.2 and 6.01.3 
- Volume IL 

Direct casting of slabs from SPA is described in paragraph 6.2 - Proposed technology. 

Melling and casting will be provided on existing equipment in Korba: 

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

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

- Flat ingot casting machine 
Max. size of ingot - 2x0.350 M 

- 6 - 5 M long 
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- Flat ingot cutting line 
ll1is newly proposed equipment will be ordered as follows: 
- Vacuum ladle - producer BALCO 
- Stand for ladle - producer BALCO 
- ALPUR BATCH - producer PECHINEY, Fr.tree 

6.3.2 Section 2 - Connrting slabs into foils using existing equipment 

Technological process is shown on the flow sheets Nos. 6.01 and 6.03 - Volume II. 

2.1 Rolling of strip 

and connected operations will be provided on existing e4uipment in Korba: 

- Ingot milling machine 
Capacity 10 t/hr 

- lfomogenizing furnace 
I 2 - 20 lliS cyck 520 "C - 650 "C 

- Sbb heating furn ace 
Capacity 17 t/hr - 600 T 

- Hot rolling mill 4-high 
Rolling speed 
Roll body width 

Roli di~1 

Slab size 

Sl;ih weight 

kngth: 
wiJth: 
thickness: 

Output - min. thickness 

- Cold rolling mill 4-high 
Rolling speed 
Roll boJy width 
Roll lli<t 

Input coil wiJth: 
weight: 
thickness 

Output coil thickness 

XllO mm 

1 800 mm 

0 - ·B Misc\.'.. 
i 800 mm 

8001760 mm 
JOO - 2 700 mm 

8001760 mm 
270 - 360 mm 

J.4t,3.lt 
4 mm 

max. 9.5 M/sec. 
I 800 mm 

600/570 mm 
800 - I 600 mm 

1.4t-8t 
4 - I 2 mm for Al 

0.4 - 5 mm 

FIN1\L HP.l'Olff, Volume I. Pa!!c 47 



I 

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

- Slitting line 
Input coil thickness: 

width: 
Output coil width 

- Annealing bell type furnace 
I 0 hrs cycle - 500 °C 

2.2 Rnlling of foil 

0.15 - 2.0 mm 
800 - I 560 mm 

50 - 1 300 mm 

will be provided in Bidh:mbag on the first of two existing 4 high non re\·ersible rolling mills 
built by Von Roll Co., S\vitzerland. 

Technical Data of Rolling Mills: 

Mill ~o. 1 for Roughing Operation 

1. Pn 1duction Data 

~fate rial: 
Strip thickness: 

Strip width: 

Coil DIA: 

Coil wdght: 
Expandahk cores: 

2. ivt i Ii Dat:1 

l\fill type: 
Mill builder: 
Ye:tr of built: 
Work rolls: 

Aluminium 
Entry 0.8 mm max./0.02. mm min. 
Exit 0.5mm max./0.012 mm min. - prt!senr opaating condition 
- O.<l7mm 
850 mm max. - present operating condition 655 mm 
450 mm min. 
OD 850 mm max. 
ID 2XO mm (on sted spools) 
1,2 IO kg (ind. spool) · present operating cnnJition XXS kg 
To be used for foil stock without spools for l. p:iss (dim•!nsion 
to bi: specified) 

4-high co!J rolling foil roughing mill 
Von Roll. Switzerland 
1962 - 1963 

• DIA 185 mm 
- B:1rrel length 1020 mm 
- Roller bearing (nev.) 2x2 row 1.:ylinJer roller bearing 13011 XO 

Jia. x 511 mm with intermediate ring. 2 n1w ball bearings 
(thrust bearing) 100/180 dia. x 34 mm 

- Lubril:ation: oil/:1ir mist and oil level 
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Back up rolls: 

Mill drive: 
Gear stage· 
Roll speed: 

3. Decoikr Data (1~ptional) 

Decnihng speed: 
Strip tension range: 
Motor rating: 
Motor revolution: 
Gear ratio: 

·t. Coiler Data 

Coiling speeJ: 
Strip ti:nsion range: 
Motor rating: 
Motor revolution: 
Gear ratio: 

- DIA 420 mm 
- Barrel length HXXl mm 
- Roller bearing (new) 2x2 roller bearing 220/310 dia.x 225mm 

2 row roller bearing (thrnst bearing) 120/260 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 rrJmin max. 
0.8 - 8 kN 
O - 32 - 32 kW 
O - 800 - 2-100 min·1 

9.60 

538 m/min max. 
0.7 - 7 kN 
0 - 52 - 52 kW 
O - 800 - 2400 min·' 
5.48 

l\lill No. 2 for Finishing Operaticn 

1. Prodm:ti1111 Da!:t 

!\.faterial: 
Strip thickn~ss: 

Strip width: 

Coil DIA: 

Coil wdght: 

2. Mill Data 

Mill type: 
Mill builc.kr: 
Year of built: 

Aluminium 
Entry O. l 2mm m~;x./O.li2mm min. 
Exit 0.08 mm max.12 x n.006 mm min. - presi~nt operating 
condition - 0Jl09 mm 
800 mm max. - present operating condition 655 mm 
450 mm min. 
OD 850 mm max. 
ID 2XO mm (on steel spoob) 
l 2 IO kg (ind. spool) 

4 high cold rolling foil finishing mill 
Von Roll, Switzerland 
1962 - 1963 
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Work rolls: 

Back up rolls: 

Mill drive: 

Gear stage: 
Roll speed: 

3. Demiter Data 

De1.:oiler I 

Decoiling speed: 
Strip tension range: 
Motor rating: 
Motor revolution: 
Gear ratio: 

- DIA 185 mm 
- Barrel length I 020 mm 
- Roller bearing (new) 2 x 2 row cylinder roller bearing 

130/180 dia. x 50 mm with intermediate ring. 2 row ball 
bearings (thrust bearing) 100/180 dia. x 34 mm 

- Lubrication: oiUair mist and oil level 
- DIA 420 mm 

Barrel length ICX)() mm 
- Roller bearing (new) 2x2 roller bearing 220/310 dia.x225 mm 

2 row roller bearing (thrust bearing) 1201260 dia.x86 mm 
- Lubricatin: oiUair mist and oil level 
0 - 150 - 150 kW 
0 - 330 - 1000 min·1 

i = 1 : 1 (pinion stand) 
0 - 192 - 580 rn!min 

406 m/min max. 
0.3 - 3 kN 
0 - 22 - 22 kW 
0 - 800 - 2400 min·• 
5,20 

Decnikr II (for doubling operation only) 

Decoiling speed: 
Strip tension range: 
Motor rating: 
Motor revolution: 
Gear ratio: 

4. Coiler Data 

Coiling speed: 
Strip tension range: 
Motor rating: 
Motor revolution: 
Gear rntio: 

406 m/min max. 
0.3 - 3 kN 
0 - 22 - 22 kW 
0 - 800 - 2400 min·• 
5,20 

725 m/min max. 
0.15 - 1.5 kN 
0 - 20 - 20 kW 
0 - 800 - 2400 min·• 
2.91 

For production of Al condenser foil cold rolled stocks will be brought from Korba aluminium 
complex. Stocks will be finished to plain foils of these dimensions: 
anode foils - thickne:ss 0.070 to 0.10<1 mm 
cathode foils - thickness 0.020 to 0.050 mm 
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All range of anode and cathode foils can be finished on the mill No. I (roughing mill) after 
modernization. Rolling mill No. 2 (finishing mill) is not needed for the production of 
condenser fni!. 

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

Purpose of the recommended modernization is: 
rolling thin foil on mill Nr. 1 to reach the size parameters originally projected for the 
mill 
increase the used rolling speed 
increase quality of foil with respect to the size tolerance. flatness and quality of fini!;h. 

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

In comparison with the offer by Lauener Co .. only m11derniz•1tion of the mill Nr. I (roughing 
mill) is proposed. ll1e mill can provide full prodw.:tion of condenser foil. ll1e mill will be 
fully mlllkrnized by using all adjustments recommended by the offer. In order to keep the 
cost lmv an ofkr by Czech Co. CKD - Cegdcc is presented for the new drive system 
reli;mce. ll1is offer was also discussed with Lauener Co. Based on a recnmmemiatiun by 
L1uener Co. also an adjustment of work rolls and baL"k ur, rolls is included as an indigenous 
supply. 

Resulting from discussion with BBU specialists, motor on cc'ilcr will bl! changed but motor 
on rolling mill will stay and this will be provided with cnntwl system for mill drives (DCS). 
New mnh>r will be installed instead of tension bre~1k for decoiler. The reason fPr this 
modification is the necessity for providing quality wiled finished foil of CUl3 mm thil..'kness. 
for setting definite decision about th!! extent of n,•ccssary modernization a site inspel..'tion hy 
Lauencr Co. is required. 

!\lain modernization features for rolling mill Nr. I: 

- roll neck bearing 
new work roll chocks 
beming. row ball bearings 

- back up roll <1ssembly 
modifo.:ation of back up roll chocks for roller be;iring and negative roll hending cylinder 
(Mae-West). roller bearing, row roller bearings 

- roll bending system 
hydrl!ulic cylinders in Mae-West blocks, hydraulic cylinders in b<1ck up roll chocks, Mac-West 
blocks, hydraulic valve stand 
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- AGC roll load cylinder 
special high pressure cylinders. servo valves (directly mounted on cylinders) 

- new drive system reliance 
Drive control consists of the following supplies: 
- D.C. motor 32 kW for drive for decoiler 
- D.C. transformer with programme module for control of decoiler 
- mechanical adjustment for installing motor for decoiler 
- D.C. transformer with universal programme module (BASIC) for mill control 
- D.C. motor 56 kW for drive for coiler 
- D.C. transformer with programme module for co!ltrol of coiler 

board \Vith superior control system determined for centralizing monitoring and drive 
control 

- roll coolant system 
Coolant headers with 4X valves of total flow capacity 900 I/min. 
Ek1.:trical control for manual operation. 
Automatic flatness control. 

- coolant oil filtr<1ti11n planr 
Filtration system comists of two vertical stack horizontal plate pressure filters. 

The following roll spedtkation is recommended: 
- Work mils: hardness - roll barrel JOO - 105 Shore D 

- journal 40 - 45 Shore D 
eccentricity 0.005 mm max. 
<lltt of round 0.0025 mm max. 

- Ba\..'k up nills: hardness 

eccentricity 
out of round 

- roll barrel 70 - 75 Shore D 
- journal 40 - 45 Shore D 
0.005 mm max. 
o.rnn mm max. 

CakulatL1n for setting up usage timl! for rolling mill Nr. I (roughing) for production of 
condenser foil 

The ctlculation is based on the following presumptions: 

-Production programme of the mill: 
strip thickness - entry 0.8 mm max. 

- exit 0.5 mm max., 0.012 mm min. 
strip width - 600 mm max. 

- Production programme of condenser foil (representative) 
;mode foil - Al 99.99 '7r 0.070 mm x 500 mm 
cathrn.k foil - Al Mn 0.030 mm x 500 mm 
anode foil for bipolar condenser - Al 99.99 c;~ 0.0-10 mm x 500 mm 

256 tpy 
75 tpy 
IO tpy 
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- Width of rolled strip 520 mm. weight of coil 600 kg. input/output rntio - 1.2. time needed 
for change and recharging of coils - 5 minutes per 1 Nr coil 

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

- Working fund per annum - 240 working days, 

time for rolling 
usage coefficient = ------------------- = 0.70 

working fund 

- Reduction in passes 
anode foil - 0.6 - 0.35 - 0.20 - 0.12 - 0J)70 - OJ>-+O mm 
cathode foil - 0.6 - 0.37 - 0.22 - 0.15 - 0.10 - OJ>75 - 0.050 - 0.030 mm 

Calculation: 

thickness mm output 

mm k0 /hr ;::< tpy 

anode foil 
0.350 2.835 320 
0.200 1.620 320 
0.120 972 320 
0.070 507 320 
().()-JO 324 12 

In total 

thickness mm output 

mm kg/hr tpy 

cathode foil 
0.370 2,997 90 
0.220 1,780 90 
0.150 1,215 90 
0.100 810 90 
0.075 607 90 
0.050 405 90 
0.030 243 90 

In total 

rolling 
hrs 

time reljuirement hrs 
change of coiis 

hrs 

I 14 44 
200 44 
329 44 
564 44 
37 2 

1,244 178 

time requirement hrs 
rolling change of coils 

hrs hrs 

30 12 
50 12 
75 12 
112 12 
150 12 
225 12 
370 12 

1,012 R4 
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Summary: 

Total rolling time {l,244 + 178 + 1,012 + 84) 2,518 hrs 

\Vorking fund of I shift per year (70 % utilization) 1,344 hrs 

Numba of shifts per year l.87 

6.3.3 Section 3 - Treatment of condenser foil 

Treatment of foil is an electrochemical process consisting of two operations, i.e. etching and 
formin~. 111esc operations are carried out on one-purpose prm1:.Iction lines. Details arc given 
in the paragraph 6.2 - Proposed technology. 

Ted111nlt1gic;1! prncesses for production of cathode foil, LV anode foil and HV anode foil art: 
sl10wn on the flow charts No. 6.05, 6JJ6 and 6.07 - Volume II. 

Treatment of foil nccessitat:s supply of water, facilities for war..~r treatment and facilitie'\ for 
uispos;,! of waqc water. 

lmlustrial \\·atl'r utiliz;1tion is shown on diagram ~o. 6.11. WWTP prncess is shown on 
diagr;1111 No. 6.12 - Volume II. 

r:unha rt:quired ;m.: s11t:rces of D.C. p11\1:er for et.:hing am! forming. Power supply is uesnbed 
o:i wirin~ di:1grams i'\o~. 6.13. 6.1-1- anJ •.. 15 - Volurne IL 

6.3.3. i Production process 

The product it lll r~tlCl?SS is divided into the following steps: 

I .0 I - Storing of raw materials 
I .02 - Annealing and brushing 
I.03 - Etching 
1.04 - Forming 
1.()5 - Checking and packaging 
I .<)6 - Preparation of solutions 
I .07 - ~faintcnance 

I .08 - Control of production 
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1.01 Storing of Raw Materials 

According to stored material the storage area is divided as follows: 
- storage of plain and formed foils, 
- storage of chemicals for etching plant, 
- storage of chemicals for forming plant, 
- storage of spare parts. 

Plain and formed foils are stored on pallets kept in ra1.:ks. General purpose lifting trucks or 
shelve-loaders are envisaged for m·mipulation with foils. 

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

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

At some of the technological departments intermediary stnrage to ser\'e annealing, brushing 
and etching of foils are located. 

1.02 Annealin!! and brushing 

The anode foil is ;:nnealed for the first time after being rolkd in the foil plant, howe\'er 
approximately one third of total anode foil production must be annealed for the stxond timt: 
in ekctrh.:al resistance furnace. The purpose of repeated anne<1ling is to achien~ neLessary 
quality in mechanirnl properties and suitable cubic texture of the foil. 

Every tre~1ted foil is brushed so that the oxidi1.: layer is removed from the surface of foil as 
well as the oil spots which remain after annealing. 

Foil which has been brushed must be etched \Vithin 70 hours time so that a new oxidic layer 
docs not appear on the foil surface. 

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

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

Capacity calculation: 
- Production of anode foil 

- out of which 1/3 for the second annealing in FTP 
- Weight of charge 
- Number of charges 
- Durati<Hi of annealing 
- Annual utilization 

257 t 

85 t 

0.7 t 

91 
24 hours 
91 days 
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Brushing unit 

Brushing \Viii be provided on two sets of equipment. 

This el}uipment (see - Diagram 6.07 - Volume II) brushes surface of AI-foil (both sides) prior 
to etching. The foil roll I will be put on four rotating support pulleys retarded by a frictional 
brake. The foil is pulled over two supporting steel rollers 2 cooled by water. G:i each ;oiler. 
the foil will be brushed by three brushing rollers 3 rotating on the contrary to the foil shift. 
All the brushes can be made from steel or from phosphoric bronze. Each brush is powered 
autonomously. Moreover. all the brushes make a return axial move speeded up with the foil 
shift. The distance between brushes and supporting rollers (i.e. brushed foil) c;in be adjusted 
continuously. 111e space for brushing is covered and exhausted. The foil shift is powered by 
three rolkrs ..t. Two of them are covered by rubb1~r. the third one, pressing rolkr is made of 
chromium plated steel. The foil will be wound up in the winding station 5. 

Tc:>chnical data: 

Foil output 
Foil ,..,·illth 
~lax. outer diameter 
Rnll core 
Foil gauge 
Brush outer diameter 
Brush kngth efkctivc 
Length of pins 
Diameter of steel pins 
Diam~ter of phosphoric bron1.e pins 
Sp!?t~d of brush rolkrs 

I .m Etch in:; 

For c~ching ot foils the following equipment will be installed: 
- 6 etching units to etch LY and HV anmle foil 
- 5 t'lching units to etch cathode foil 
One service weight up to 100 kg is proposeJ. 

0-0.27 m/sec 
5(X) mm 
350 111111 

70 mm 
30 - JOO m 

150 mm 
550 - 560 mm 

30 111!11 

0.1 mm 
0.05 mm 
1350 rpm 

A steel monorail with crane trolky is proposed for placing coils into the process. The 
1111mor;dl is lrn.:a!L'.ll above e;1r..:h unit at h1ading point upright to the unit axis. 

Each unit will be proviJeJ with the following: 
- ventilation Juct to take vapours and fumes off the bath 
- compressed air intake with no oil admixtures 
- demineralized water supply 
- darified water supply 
- industrial water for washing of floor anJ mat:hincry 
- etching solution 
- electric power installation 
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- etching solution drainage to waste water treatment plant 
- rinsing water piping to waste water treatment plant. 

Etching unit for anode foil 

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

From an unwinding station 1. the foil is pulled into the intermediate balance magazine and 
thc:n over a copper contacting roller 2 (water cooled) into the etching tank. The electrolyte is 
force-dn:~bted in the etching tank 4. The foil dip is 2.3 m. the bath temperature 60-95 °C. 
There is •m exhausting system covering the etching tanks installed. A foi! cooling unit 3 
(water spraying jets) is integrated in this system followed by five rinsing tanks 5. 
Deminerali1.ed water in the fourth bath is heated to 80-100 ··c. pH value kept constant. After 
rinsing. the foil passes through the drying tunnel 6 with a temperature adjustable up to 250 
"C. After p•~ssing through the compensation hlnp. the brake roller. length measuring and 
marking eljt:ipment 7. the foil is wound up by the winc.lii1g-up station 8. 

Jcdmical data: 
Foil width 
Foil thickness 

500 mm 
70 - 100 m 

Unwll core diameter 75 mm 
Winding-up core diameter 75 mm 
Max. outer diameter 350 mm 
F1,il output 25 - I 50 m/hr 
T11tal siZI.' (Lx\VxH) 8500 x 2900 x 2500 mm 
I kight (with fr•unc in the upper position) 1300 mm 
Power supply unit size (Lx\VxH) 200 x !800 x 550 mill 
Powe1 inpm (witlhHll power supply) 155 kVA 
Power distribution 220/380 V. -50 Hz 
Exhaust I 800 m3/hr 
Consumptioa of cooling water 3 m '!hr 
Cor.sumption of running \vater 0,85 m '/hr 
Consumpti1lll of Lkmineralized water 0.25 m

3
/hr 

Pressure showers (tot~lly 3 pairs-cin.:ulation of demineralized water) J = 0.4 Ma 
Q = 60 I/min for l pair 

F.rching unit for cathode foil 

The following is <l::signed for continuous ekctrochemical etching of cathode foil, width 500 
mm, Al-purity 98.0 - 99.7 C/r (see - diagram No. 6.08 - Volume II.). 

From the unwinding station 1. the foil is pulled through the plant by rollers (the drive of each 
roller can be disengaged). Two copper contacting rollers 2 are cooled by water and fans. 
Between the rollers, the foil is cooled in a tank with running water. For more cooling, there 
are two shnwers inst;illeu. 3. The etching tank 4 is made of st1inless steel, volume 350 I, foil 
dip 1 m, bath temperature 80 - 90 °C (electrically heated, adjustable ±2 <>c. forced circulation 
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of the electrolyte). bath cooling by copper tube system with running cold water. Four 
electnxks have a total surface of 6000 cm:: and are fixed together with rollers to a lifting 
frame. The tank is electrically insulated against the plane frame and grounded. The evolving 
gas is exhausted. The first tank 5 is made from aluminum. using running water for rinsing. 
Brush rollers clean the foil. The second rinsing tank for chemical passivation 8 is made of 
stainless steel, volume about 200 l. heated electrically to 80 - 85 "C (±3 °C). The rinsing tank 
9 is made of aluminum. volume 40 I. Deminer.ilized water is used in both cases, in the rinsing 
tank and in the shower placed at the output of this section. On the rinsing tank output the foil 
is blown over by the air stream 10 and then it goes through the drying (or annealing) tunnel 
11. The foil then cre:!tes a compensation loop and it is brought to braking rollers 12, to the 
foil length measuring and marking unit 13 and to the winding station J.t 

Technical data: 
Foil width 
Foil thickness 
Foil output 
Current of contacting rollers 
Unroll core diameter 
Winding-up core diameter 
Max. outt!r diameter 
Plant size (LxWxH) 
Power supply unit size (LxWxH) 
Power input (without power supply) 
Power distribution 

I Jl-t F1lflning 

500 mm 
30 - 50 m 

25 - 100 m/hr 
2.5 kA max. 

70mm 
70 mm 

350 mm 
6300 x 2900 x 1 XOO mm 

2000 x 1800 x 400 mm 
approx. 60 kVA 

220/380 V. -50 Hz 

Two forming units are installed. Abnve each unit. a sted monorail with crane trolley is 
prup11sed for manipulation with the produced coils and for mending purposes. 111e rail is 
situated in longitudinal axis to the units. 

Each unit will be provided with the following: 
- ducting to take vapours off basins 
- compressed air intake with no oil admixtures 
- demineralized water supply 
- clarified water supply 
- cooling water supply 
- electric power supply 
- drain;1ge for the used solution and rinsing water into the waste water treatment plant 
- industrial water for washing of floor and units. 

Forming unit 

This equipment is 1.ksigned to form a high voltage anode Al-foil, purity 99,98 Ck. width 500 
mm. up to 650 V in a continual process with the oxide layer stabilization (sec - diagr~tm 6.10 
- Volume II.). 
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From an unwinding I, the foil goes through the annealing oven (2) (the length of anneakd 
foil is 1060 mm. temperalure 525 - 6(X) "C), over lhree copper or br.iss conlacling rollers 3 
<grounded). The voltage drop in the comaccing syscem is measured and displayed on the 
dislribuci.m panel. The foil is cooled by demineralized wacer. In the boehm1te tank 4 made 
from aluminum t volume 400 I), the foil passes through a balh with temperature 98 °C. The 
foH dip can be adjusted to I or l.7 or 3 m. The leading milers are mounted in a lifting frame. 
This tank can be connected to a DC-low voltage power supply. It is followed by the 
passivaling tank 5 (stainless steel, volume 820 1. temperature 90 °C) the foil dip is 4 m. In the 
process of forming. the foil emerges once out of the forming bath. NH.aOH is added during 
operation. A shortdrcuiting contacl with a discharging resistor is placed at the tank oulput. 
·me ekctric currenc in lhe forming tank is displayed on a dislribulion panel. After passing the 
next rinsing tank 8. the foil enters the second forming tank 9 (volume HBO l. temperature 90 
"C. foil Jip 6 m). ll1e foil emerges twice out of the forming bath. After passing the rinsing 
tank JO and Jepolarizing tank II (nf the same type as the passivating tank). rinsing tank 12. 
the foil enters the third fom1ing tank 13 (of the same design as the 2nd forming tankl. After 
~he rinsing tank l.t. the depolarizing tank 15 anJ rinsing tank 16. the foil enters a fourth 
forming t;111k 17 (similar design as of the I st forming tank). The dipping length of the foil is 
6 m. the bath temperature 90". While f11rming. the foil em~rges twice out of the fom1ing bath. 
A rinsing tank 18 wich pressure shPwers (Jeminerali1eJ \\·acer by circulation), a blowing unit 
19 anu a drying unit 20 to follow. Th~ forming pbnt 1~ complete with the el1uipment for 
kngch me;1suring ;mt! m;irking of foil 21. 

Technical data 
Foil width 
Foil thicknt.>ss 
Unroll n1re diameter 
WinJing-up cPr~ diameter 
Max. outer diameter 
Foil output 
Plant ~i1e (Lx\Vxl ll 
(incl. galkry for 11pcr<1tor) 
Height (with frames in upper position) 
P1mw supply unic ~ize (\\'xHxD) 
Powl'r in,talle~I (without power sources of forming) 
Power distrihuti11n 
Max. tocal currenc lnad of c1 intal:~ing rollers 

Capal"itv ctkuiatinn - Tn·atrm~nt of condenser fnil 

Input - plain anode foil 
an•r;1~c thicknt'ss 
wci~hl of I M foil of 500 mm widrh 
k11gth of foil of 257 t weight 

500 illlll 
80 - 100 111 

75 ITI!ll 

15 mm 
350 111111 

15 - 70 m!hr 
17000 x 3000 x 27110 mm 

3500 111111 

2400 x 2000 x 450 mm 
290 kVA 

220/380 V. -50 Hz 
1200 A 

257 tpy 
0.080 mm 

)()8 g 
2,379,629 M 
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- plain cathode foil 
average thickness 
weight of 1 M foil of 500 mm width 
length of foil of 75 t weight 

- total length of brushed foil 

Brushing machine - speed r.mge 
- average speed 

Time requirement fur brushing 

Time fund per one machine 

Required number of machines 

Utili1,ation of one machine 

- Etching nf anode foil 

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

Etching machine 
for anntk foil 

- speed range 
- average speed 

Tim.: requirt>ment for etching 

Time fund per one machine 

Required number of machine~ 

Utilitation of one machine 

- Etching nf c;ithode foil 

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

Etching machine - speed range 
·· average speed 

Time requirement for etching 

Time fund per one machine 

75 tpy 
0.030 mm 

40.5 g 
1.851,000 M 
4,230.629 M 

0 - 972 M/hour 
400 M/hour 

10.577 hrs 

6,000 hrs/year 

2 Nos 

5,2XX hrs/year 

257 tpy 
o.rnm mm 

2,379 629 1\1 

25 - 150 M/hour 
75.TlX hrs 

31,728 hrs 

6,000 hrs/ye<tr 

6 Nos 

5,2XX hrs/year 

75 tpy 
0.1>30 mm 

1,X5 I ,OOO M 

25 - I 00 M/hour 
65 M/hour 

28,476,923 hrs. 

6,000 hrs/year 

l-'INAL REPORT. Volume I, Page 60 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Required number of machines 

Utilization of llOe machine 

- Forming 

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

Forming machine - speed range 
- average speed 

Time requirement for forming 

Time fund per one machine 

Required number of machines 

Utilization of one machine 

1.05 Checking and Packaging 

5 Nos 

5,695 hrs/ye~r 

40 tpy 
0.080 mm 

75 g 

506,329 M 

15 - 70 M/hour 
45 1\1/hour 

11,251,755 hrs 

6,000 hrs/year 

2 Nos 

5,626 hrs/year 

Packing shop is equipped with work tables and r~1cks. :\ steel monorail with electrical crab 
is installed for manipulation with coils. Packed foil wiil be transported into the storage of 
plain foil and from thae dispatch~d according to customer's needs. 

While manipubting \Vith Al foils swck, plain foils. and treated foils. these must be protected 
against damage. 

(a) 

(bj 

(C) 

(d) 

foils strn.:k of thickness 0.6 mm transported from Korba to Bidhanbag mu:.;t be 
\\Tapped in undulated paper and tied together with a ~ted band. 

plain foil coils whik carried inside of plant. e.g. from foil plant to foil treatment plant 
must be wrapped as described before. 

pl~1in foil coils prior to transporting must be wrapped in thin pap~r. Ends of coils must 
he protected against dam11ge by a wooden wool secured by a lid. Coils will be in a 
polyethylene sacks and stowed in wooden casings (or other suitable casings) and fixed 
against move. 

etched and formed foils musl be wrapped in lhl.' s;unc way as plain foils when carried 
from plant lo consumers. Jn each sack a silica gd must b~ put in to absorb moisture. 
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l .<>6 Preparation of etching solutions 

The follnwing equipment is envisaged: 

storage containers for chemicals (NaCl, H1B01, Na!SO .. ) 
comainers provided with heater and with stirring equipment for preparation of 
concentrated solutions 
storage tanks to take etching solutions of different concentr.itions. 

Storage tanks for chemicals and etching tanks are made of stainless steel in order to sustain 
aggressivity of the preplred solutions_ 

Etching solutions are gr.ivitatinnally distributed to the unit using insulated piping. 

Harmful vapours are exhausted from the area arnund the stnra,ge tanks. 

1.07 l\bintenance 

:\1ad1inery and dei.:!rical maintenance shop is equipped with basic tMls and metering devices. 

Larg.: repair wurk or planned ovc!rhaul is envisaged hl be done in the central maintenance 
shop of the factory. 

I .OX Cnnrrnl of Production 

Con!rPI ro11rn is equipped with signalling and metering facilities ul take data from production 
li1k·s indic:ting running of machines. power consumption etc. Control room is connected by 
01111rwer m·twork tn laboratory which is proviJeJ with instruments for quality checking of 
lhl' foils - mech;1;1ical and ekcrrical properties. 

Control room ha' connection to "torage and intermediate foil storage area, connection to 
chemic;1i •aor;1ge ;mJ ti' preparn!ion of etching anti forming solutions. 

6.3.3.2 \Yater treatment 

Water system for prndm:!ion purposes and its disposal after utilizing in the process may be 
func1ion;1lly divideJ imo the following parts: 

3.2.01 
3.2.02 
3.2.03 
3.2.<)4 

- \Valer treatment plant 
- Cooling water pumping station 
- Internal piping 
- Waste water treatment ptmt 
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Treated water demand 

Deminl!ralized water 
Clarified and filtered water for technology 
Refilling to cooling circuit 

Qualitv requirements on treated water 

Demineralized water: 
Specific electmlytical conductivity at 25 "C 
pH 
SiO, content 
er content 
Fe content 

Clarified and filtered water: 
without special requirements. 

Raw water compound 

6 mJ/hour max. permanently 
3 m3/hour max. permanently 
4 m3/hour max. pem1anently 

l microS/cm max. 
6.5 - 7 

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

Prop1lsal for water treatment plant is based on the following parameters of incoming raw 
water: 
charauer of water 
specilk el. conductivity at 25 °C 
total soilds 
suspended solids 
dissolwd solids 
Chl•rnic!I Oxygen Demand (COD) - KMnO~ 
pH 
Fe 
r-.tn 
Al 
SiO. 
sale content 
ti >tal h~1rdness 
p-value (p - Alkaiinity) 
m-value (p - Alkalinity) 
Ca~· 
M.,1. 

~ 

Na· + K• 
SO/ 
Cl' (Chl11ride) 
No,· 
C01 (frrc) 

fi\"Cf 

120 - 160 mil.ToS/cm 
75 - 210 mg/I 

30 - XO mg/I 
45 - 140 mg/I 

5 - JO mg/I 
7 - 7.5 

0.05 - 0.1 mg/I 
0.05 - 0.1 mg/I 
0.15 - 0.1 mg/I 

JO - 15 mg/I 
I .-t6 - 2.58 meq/l 

I O - 1.5 meq/I 
O mcq/J 

0.8 - 1.2 nll q/J 
O.X - 1.2 mcq/I 
0.2 - 0.3 meq/I 

0.46 - 1.08 meq/J 
O.J I - 0.73 meq/J 
0.11 - O. I 7meq/1 

0.24 - 0.48 meq/I 
6 - 8 mg/I 
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- 3.2.01 DescriCltinn of technotngv of water treatment 

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

been proposed. 

Raw water is clarified by using ferric ch!oride a11d line decarboni1.ation at the s~tme time in 
clarifying reactor. This reactor operates on the principle of fully floated sludge bed. Further 
on. water is filtered in twll-layer filter filled with siliceous sand and black coal filtering 
material of required granulation. Clarified and filtered water is stored in a container w be 
pumped partly for technology use, partly for refilling in the cooling circuit. ror washing of 
two-layered filters clarified and filtered water and compressed air are used. The rest of 
clarified and filtered water is pumped into demineralization process which consists of two 
concentration stages: 
- first stage a ~.trong acid Catex of Amberlite IR 120 
- second stage a strong basic Anex of Amberlite IRA 478 

Demineralized wata is stored in wrtical steel made rubber lined container from which it is 
pumped into mix-bed \Vith mixing substance of strong acid Catex of Amberlite IR 120 Land 
strong basic anex of Amberlite RA 420 i\·tB_ ll~is demineralized water is then gathered in 
horizontal steel made rubber lined container from which it is pumped into tedmological 

e4uipment. 

In auxiliary ClfUipment to w;iter treatment pl;mt the required chemicals are pr·~pared and 
JiluteJ. TI1ese arr~ chemicals used in clarifying process - preparation of solution FeC13 out of 
nyqalline FeCL. 6Hp, and preparation of Ca(OJ-1)~ substation. The regenerated solutions of 
reqi.iin:J concentration for demin~ralization are prepared by mixing concentrated chemicals 
of adequate prnportions with demineralize<l \\'ater in pipe line. These solutions are H~SO.i 
llouble concentr~1ted for catexies and N<10H solution for an~xies. 

Waste waters from individual <lemineraliz;1tion stages are drained into waste water treatment 
plant tP he neutralized together with other waste watl'rs coming from technological processes. 
lllt' sluJ~e f wm chirifier will be also prol:es~ed in waste \\:ater treatment plant along with 
sluJge whid1 arise ht:re while disposing w;1ste waters from te(hnology. Waters for washing 
\\ hich scp;irate while washing two-layered filters will be discharged into the outside open 
Jr•tinage system in the factory. or ;1fter sedimentation they will return back into the process. 

Equipment for water treatment plant is controlled semiautomatically with push button 
controlling individual blocks of technological processes, each machine being controlled by 
eb:trically drive<l fittings. 
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Cons~mption of Chemicals 

Fe Cl3 . 6H!O crystalline 
Ca( OH)! 
H!SO.a 
Na OH 

* .. NOTE*** 

60 '"k FeCl3 min. 
84 Ck- Ca(OH)! 
94 Ck- min. 
98 <k min. 

yearly amount 
5 t 

IO t 
24 t 

17 t 

The abol"e memim1t·J co11s11mptiol! of chemicals does 1101 i11d11Je chemicals needed for 11e11trali:mim1 
of Jrnste Jmters. u-/1ic/1 are generated in th£' reg11latio11 of i11didd11al stagt'S of deminerali:atimr. 

Consumption of Water 

Raw water 96.000 m 1/year 
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List of Machinerv and Equipment - Water treatment 

Item Description Number of piece~ 

I 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
II 
12 
13 
14 
15 
16 
17 
18 
19 

Clarifier 
Two-layer filter 
Container for chemical solutions 
Container for chemical solutions 
Container for chemical solutions 
Container for chemical solutions 
lonex filter for light flow 
Storage container 
Mixing filter 
Container for chemical solutions 
Container for diluting solid chemicals 
Container for chemical solutions 
Stnrage container 
Pumps cJ various types 
Dosing pump 
Dosing pump 
Dosing pump 
Compressor 
Storage container 

Piping steel made. stainless steel. 
rubber coated, p\llypropylene maJe 

Fittin~s of ;tll kinds 

Platforms 

Fillings: Ambcrlite IR 120 L 
Amberlite IRA 420 MB 
Amberlite IR 120 
Amberlite IRA 478 

2 
I 
2 
1 
2 
2 

2 

21 
") 

2 
2 

Siliceous sand, grade I - 1.6 mm 
Filtering coal granulation. grade 1.7- 3 mm 

Weight in kg 

8,500 
3,258 

822 
84 

1,045 
1.516 
1,580 
3,170 
1,160 

30 
2,280 

672 
2,339 
3,000 

320 
294 
.300 

340 
3,170 

20,0()() 

7,000 

3,900 
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- 3.2.02 Cooling Water Pumping Station 

The station provides for water of good quality for indirect cooling to etching and forming 
drafts and to brushing machines in overall amount of 70 m3/hour. This water quality which 
is more than less determined by the quality of additional water (industrial water) from water 
treatment plant is not affected while cooling the drafts and therefore its recirculation is 
proposed. Pressure conditions in the equipment are disrupted and the used warmed water 
flows gravitionally back into the storage tank. Warmed water is pumped to ventilator cooling 
tower located on the roof level. Pump for Q = 70 m1/hour has the rated energy Y = 250 J.kg·

1
• 

Cooled water flows into the cold water storage tank in the basement from where it is 
distributed into the piping system by means of a pump with the rated energy Y = 600 J.kg·

1
• 

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

Operati1m of pumping station is automatical by means of water tables in tanks and pressure 
on delivery pipe of cooling water. 

In order to avoid the increased amount of biological build up in the cooling circuit it will be 
necessary from time to time to dose the solution of biocide into the w<1rmed water in front of 
the cooling tower. Occasionally. part of the circulating water is also filtrated in the by-pass. 

P<1rt of this section is a ventilator cooling tnwer (micro tower) with the maximum output of 
105 m' of water per hour for the temperature difference fit = 15 - IX ''C. At the present there 
are data a\'~tilahk abour the temperatures of the dew thermometer in four places in India 
where the maximum temoerature is 29 °C. 

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

- 3.2.03 lnll'rnal Piping Connection 

Piping conne1:ts water t:·~arment plant with etching and forming •mits. brushing machines, 
cooling tower and waste water treatment plant. 

Main distribution pipes are routed in the collector running d1lwn the unit in the basement 
level. adj<1cent to the central row of columns. Proposed internal dimensions of the collector 
are 1.7 m of width by 2.1 m high. Connections from the collel:tor into the piping distributors 
which stand close to individual t.hafts (5 pcs. of pipes) are placed in shallow channels in floor 
upright to direction of the main .:ollector. Steel pipes are envisaged for cooling water, pvc 
pipes for demineralized and return rinsing w;iter. 
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- 3.2.l)..J Waste Water Treatment Plant CWWTP) 

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

Amount of Waste Waters 

The f,)llowing waters will flow into the WWTP: 
Rinsing demineralized water 
Rinsing clarified water 
Waste water from demineralization 
(from regeneration of Ionexes) 
Waste sludge from clarifier 

Description nf Equipment - WWTP 

In total 

6 m1/hour 
1.5 m'lhour 

0.7 m1/hour 
0.5 m1/hnur 

8.7 m3/hour 

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

Alkaline - acid waste waters arising from prodm:tion of Al foil will be treated by addition of 
coagulant /All(SO .. )/ and by additional treatment of pH in alkaline area where undesirabk 
elements in reactnr will precipitate. After dosing polytlot:culant the items flocculate with the 
subsequent sedimentation in the external drainage system, sedimented mud will be thickeneJ 
in <lewatering facility to reach the level of 25 - 45 <;( of dry solids. 

Part of the \VWTP is equipment for preparation and <losing of individual disposin~ chemit:als. 

Owrall process is controlled by microprocessor system which an:ording to user's requirl~mcnts 
enabks various levels of automation of the technnlogi<.:al pro<.:ess from hand operated remote 
control with <tUtomatically filled re:1rtors up to fully automated regime, when a<.:tion of 
personnel is limited only to che<.:king of the system and to prep<tration of disposive chemicals. 

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

Operation of the plant is by means of detectors for monitoring of technological process (pm 
and by means of lktectors for monitoring moving of water levels in individual tanks ,md 
rea1.:tors. 

Hardv,:are is modular. Main processor unit incorporates microprocessor. Number of incoming 
an<l outgoing lines may be adjusted and freely ("hanged according to the needs. By means of 
desk for microprocessors type as IBM - PC' c :r·h rontrolling system may be linked into the 
network and so may enable personnel to watch the production on PC screen. 
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Each system can be switched to manual operation. 

Software is individual and depends fully nn the user's needs. 

Requirement for chemicals 

NaOH solid 
Ali(S04 ) • 18 H!O) 
Polyflocculant 
Loading substance 

98 <ff- NaOH min. 
55.4 <n- Al!(S·)4) 3 min. 

yearly amount 

45 t 

5.5 t 

175 kg 
50 t 
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I Requirements on the Quality of Cleansed Water 

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

I 
Sl.N.1. Parameler Tolerance limil 

(a) Colour Colourless 
(b) Odour Od•Jurlcss 

I 
2 Suspcndt.-d Solids Mg/1 100 

3 Par1ides Size of Suspcndt.-d Solids Shall Pars 850 
Mkron IS Sieve 

I 
4 Dissolved Solids (Inorganic) Mg/I 2100 
5 pH 5.5 - 9.0 
6 T cmperature Deg 0° 40 al Pt of discharge 

7 Oil/Grease Mg/I ! I) 

I 8 T.Hal residual Chlorine mg/1 
9 Ammoniacal Ni1rogen (as N) Mg/I 50 
IO T vial Kjeldahl Nilrogcn 100 

I 
11 Free Ammonia (as NH_,) Mg/I 5 
12 nIO chemical Oxygen demand 

(5 days al 20 deg. CJ Mg/I JO 
13 Chcmic<il oxygen demand 

I (5 d<iys at 20 deg. Ci Mg/I 250 
i .! Arscni..: (as As) f\fg/l 0.2 
15 l\krcury (As Hg) Mgt: fl.OI 

I 
16 Lead (as PhJ Mg/I 0.( 

17 CaJmium (a.s Cd) Mg/I 2 
IS Hcxavalcnl Chromiurn (as Cr+6l ~fg/l O I 

I 
19 T.1cal Chromium (as Cr) Mg/I 2 
20 C1~pper (as Cu) Mg/I 3 
:!l Zinc (as Zn) Mg/I 15 
2:. Selenium (:1s Sc) Mg.ti () .0 5 

I 
, ' l'i..:kcl \as Ni) l\·fg/I 3 --· 
24 B1ir•H1 (as HJ Mg/I 2 
"). 

-·' Pcn:c:H s11J1um 

I 
2A lfrsidual s.xJmm Carb1>nJte Mg/I ..,- Cyanide f:is CNJ Mg/I () 2 _, 
2:W: ChkiriJe (as CI J f\!g/l I 000 

I 
")(' Flullridc (as f) Mg/I 'I _, .. 
30 [fosolvcd phosphale (as PJ l\lg/I 5 
JI Sulphalc (as So4 ) Mg/I 1000 
1i Sulphide (a~ S) Mg/I 2 

I 3-1 Pcslicidcs Ahscnt 
.\4 i'hcnolic Compounds as (C~H 1 Hl Mgtl l 

35 Hadi1i ac1ivc Ma1crials 

I 
(a) Alpha cmillrr:; Uc/ml I 0-7 
(b) BctJ eminers UC/ml 10-6 

•••NOT!;·••• 

I I. All e/f'>rls .tlumld /,,• mtufr lo r1•111ore colv11r a11d llllf'/easa11t odour as Jar a.1 po.11:ble 
2. Thes:· 11nr111s sho11fd be r1'11d al•mg with or(~i11af C'(Jf'Y of /S:l./90 (/'art-//) /(J8/ for romp/e/me.u 

I 
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6.3.3.3 Electrical part 

- 3.3.0 l Ba..;ic technical data 

Power distribution: HV:3 - 50 Hl6.6 kV 
Power distribution: LV:3 - 50 Hz440 VrrN-C 
Contact protective sys~em: Protection by connection to neutral 

Compensation of cos <p is central in the system of 4-m V. Condenser distribution boards RC 
are arranged into blol'.k along with main distribution boards RH at the back of respective 
tr<tnsformer. Compensation of cos <p and fillration of higher harmonic current generated by 
thyristored forming rectifiers is made by means of constant LC filters on HY side and by 
controlkJ LC filters in L V compensating distribution board RC4. 

Output installed 
HY 6.6 kV sources for forming 
L V 440 V motors, rectifiers 
LY 4-m V lighting. sockets 

In tutal 

LoaJ calculated 
HV 6.6 kV sllun.:es for forming 
L \" 440 V IHlltors, rectifiers 
L V 4-HI V light 

In total 

- 3.3.02 Technical dcscrill!.i!.ill 

Power distribution 

H.V. Connl'Ction. 

3,000 kVA 
4,900 kVA 

150 kVA 
8,050 kVA 

2,540 kW 
3,026 kW 

50 kW 
5,616 kW 

lluee paralkl Ii\' 3 x 240 mm~ cables from connecting p11int are routed into HY distribution 
boarll on the 211~1 floor level. Cabks run partly in existing channels, partly fn.:e-laid 
underground. It is necessary to equip the connecting point with a switch or discontractnr. 

C'ahlc distrihutio11 

Main HY and LV cabks arc considered plastic made. Fixed cable trays are to be useJ in an 
accl!ssihk cabk spa\:e located under electrical equipm~nt. Forming rectifiers will be conrn:ct•.'U 
by \:ables routed on trays at roof level. 

Po\.wr distrih111inn lo ctchini; hasins will be done by 1\1 busbars through cable spat:e and 
ceiling directly to the hasins. 
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6.6 kV distribution and trJnsfnnner room. 

Ref. drawing No. 6.13. 

6.6 kV distrihutitm room 

Distribution room will be equipped with 7.2 kV distribution boards. rated connectors current 
to be l .250 A. short tenn short-circuit current ls max. 25 kA. dynamic short-circuit current 
60 kA maximum. 

Transf1 irmer station 

Transformer station with transformers T 1 - T-' i.s in block arrangement with the m:iin DB's 
RHl - RIB. compensation DB's RCI - RC3 with resem~ space for one tran~former. 

Transformers are air cooled 1.250 kVA 6.6 kV/4-tO \' e<ich. Main distribution board.; are tw11 
sides. each field 800 mm wide. 500 mm deep. 

Operational pmwr distriburinn 

~lotor DB's \Viii be placed dose to individual m•1chinery. DB' . .; with s\..-itd1es and breakt•r..; 
will he located in room for transformers and recrifi:r.;_ 

Rcclificr room 

Etching snurces X kA 

Ref. wiring <liagr•:m No. 6.15 
Source' of D.C. volrage for et1.:hing ha\'e parameters of +2 - 20 V, +I - X kA. They c11:v'i'! 
of h1111\Ct.'f. transformer and rectifier in 6 pulse ":onnection with no control. i\1inu~. pd: i' 
connecced directly to etching machinl.'. Plus pok wiring goes over pulse switd1 (/ - X k:\ 
swit1.:hin~ ;1t frequency of approx. 20 - 150 impulse!' per second. 

Etd1in:; sourn~s 2 kA 

Ref. \Viring diagram No. 0.14 
Etching sources +2 - 20 v. 0,2 - 2 kA •tre aho in arrangement as b11()sti::r (with c(1nstant 
cum:nt rectifier control). transformer :md non-controlkll rcctifit:r in 6-pulsc connection. In the 
plus poll' a pulse O - 2 kA switd1 to switch with approx. 20 - 250 impuls~ frequt'nr.:y h 
instalkd. 

Forming sources 

Ref. wiring diagram No. 6.13 
Three +20 - 800 V. +50 - 500 A soun:cs with ,·um·nt limitation ;111<l constant voh;igc 
regulation are needed for etching machine. The S•>ur1.:cs proposed arc using thre1• layer 
winding transformer to serve 2 source.~. Tr;msformcr~ T5 - T7 arc focdcd from the 6.6 kV 
line. In HTI - RT3 distribution boards there is sv:itching, protective and signalling el. 
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equipment installed. Two controlled thyrisl<'r rertifiers in the three phase bridge connertinn 
are installed in one GV c.ise. In each D.C. ring in earh source a smoothing L type air rhoke 
is installed. 

Filtering and compensating equipment 

To compensate power factor of forming sources as well as higher harmonic currents generateti 
by forming and etching sources an uncontrolled LC filters on HV sic.le combined with 
contrnllec.I LC filters to L V RC4 distribution board. are proposed. 

Lighting and inside power distribution 

Lighting 

Lighting will be provided with fluoresrcnt luminaries. proterted arcording to purpose of the 
room. Lighting k\'el in offices and laboratories \\"ill be 750 Lx. in electrical rooms .:md 
production areas 500 Lx: and in storage areas 150 Lx. 

In prnc.luction areas sorket bo;trds in system 511 Ht . ..J-Hl V. 32 A will be installed including 
one ph;1sc s1 H:kets for tran'\fer;1bk light fictings indmkd. 

Lightninu p'"11tl'Ction 

The whok building is protected against lightning by combined gri<l and bar e;1nhing 
equipment. 

Fire alarm tklcctors arc mainly located in ekctrical rPunb and in cable rooms. Jndi\'idual 
loops an; cvalu;11ed in a 24 lo:1p central panel. 

For opera1i1 !Ila! ;ind failure c11ntrol of ek1.:trical equipment an automated controlling system 
is proposi:d consi~ting of a univer:-ally progr~1mmcJ automatic machine. of controlling 
c11mpuier \\ ith key-board. printer and sncen. Jn thh configuration all main ekctrical 
equipment from the key-b(lar<l can be rnmrolleJ. 

Telephone installation 

T ekphone Ii ne~. \Viii be provided to offices, laboratory. electrical nwintcnance shnp and 
rectifier room. 
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- 3.3.03 Specification of Electrical Equipment 

Pos. I 

f'os. 2 

Pns. 3 

Po~. 4 

Po~. 5 

Pos. 6 

Po~ •. 7 

Pos. 8 

Pos. 9 

HV 6.6 kV connection 
Plastic HV IO kV cable 3 x 249 mm? - 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 metering and with HV switch 
I section with el. current and voltage metering, witfl HV breaker. 
Overall length - 9,600 mm 
Ddive1-y dimensions 9,600 x 1,350 x 2.41K) mm (lxdxht) 
Overall weight 7 ,800 kg 

Tiiree phase winded transformer as T1 - T~. 1.2:'0 kVA 6.6/0.44 kV. 
50 Hz. protection IP 23 - 4 Nr 
Overall dimensions 2.300 x 1.150 x 2,400 mm 
Over:tll weight 3,560 kg 

DB double-sided, 6 sectional, as RIII-RH3. 
Voltage 3 -50 Hz 440 VrrN-C. 
el. current in bus bars 1650 A. protection IP 40 - 3 N r 
Dimensions 4,200 x 1,000 (500) x 2,250 mm 
Weight I ,060 kg 

Cornpensating DB one sided, 3 sectional as RCI-RC3. 
Voltage 3 -50 Hz 440 V!TN-C. 450 kVA, 
protection IP 20 - 3 Nr 
Dimensions 2,300 x 500 x 2,250 mm 
Weight 850 kg 

Filteringl<.:ompensating DB, 12 sectional. two sic.led, 
Voltage 3 -50 Hz 440 VrrN-C, 1000 kVAr 
protection IP 20, as RC4 - I Nr 
Dimensions 4,800 x I ,000 x 2,250 mm 
Weight 4,880 kg 

Filtering/comp!!m'.1ting HY equipment 6.6 kV 600 kVAr as CL 
Dimension 1,000 x 2,500 x 1,000 mm - I N r 
Weight 1,500 kg 
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Pos.10 

Pos.11 

Pos.12 

Source for etching 8 kA. 20 V D.C. - 6 r"'r 
1 r"'r - simple 3 phase booster NTA 9.i-2. 123 kW 440/80-800 V. 

protection IP23. 123 kW horizontal, 
with servomotor ind. regulation on constant D.C. current 
and with motor for fan. Boosters as TR1-TR6, 
dimensions 1,230 x 1,015 x 1.015 mm, 
weight 980 kg. 

I Nr - 3 phase dry rectiforming transformer, 230 kVA. 440/19 V. 50 H1., 
protection IPOO, load classification V. 
Transformers as T8-Tl 3. 
dimensions I ,900x950x 1.350 mm, 
weight 2,550 kg. 

I Nr - Uncontrolled rectifier in 6 pulse connection of 8 kA, 20 V D.C. 
As GU4-GU9. 
dimensions 800x l ,OOOx l ,700 mm. 
weight 350 kg. 

1 Nr - Pulsating switch 0-8 kA, 
switching frequency 10 - 150 impulses/second. 
As GS I -GS6 dimensions 2.400 x 1,000 x 2,200, 
weight 1,800 kg. 

Source for etching 2 kA. 20 V D.C. 
Each source consists of the following equipment: 
I Nr - Simple 3 phase booster, NTA 84-2. 64 kW, 440/50-830 V. 

protection IP 23, foot based, horizontal. 
with servomotor incl. regulation on constant D.C. current 
and with motor for fan. Boosters iiS TR7-TR IO, 
dimensions 1,020 x 875 x 890 mm. 
weight 610 kg. 

- 5 Kr 

Nr - 3 phase dry rectiforming transformer 63 kVA, 440/10 V. 50 Hz 
protection IPOO, load clas~ification V. 
Transformers as Tl4-Tl8. 
Dimensions 1,450 " 800 x I.I 00 mm, 
weight 1,350 kg. 

I Nr - Uncontrolled rectifier in 6 pulse connection of 2 kA, 20 V D.C. 
As GU IO-GU 15, dimensions 530x I ,OOOx 1,700 mm, 
weight 1,200 kg. 

Nr - Pulsating switch 0-2 kA, switching frequency 20-25() impulses/seconJ. 
As GS7-GS 11, dimensions 800x I ,000x2,200, 

weight 600 kg. 

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

1,000/2x500 kVA, 6.6/2x0.695 kVA, 50 Hz, 
protection IP 00, load dassific~1tion V. transformer as T5-T7 
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Pos.13 

Pos.l..:l 

Pos.15 

Pos.16 

Pos.17 

Pos.18 

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

3 Nr - Boarll with 2 Nr thyristor rectifiers in the 3 phase bridge 
6-pulst connection. Each rectifier is provided with voltage regulation 
current limitation and over tension protection. 
Boards as GUI-GU3. dimensions 800xl.000xl.700 mm. 
weight 400 kg 

6 l'\r Smoothing choke. air reactor 33.5 mH. 500 A. protection IPOO. 
As Ll-L6, dimensions l,000x800xl,90G mm, 
weight 1,250 kg 

Operational power distribution 
LV DB. 3 -50 Hz 440 V/TN-C 
Overall number of sections is 22. 
Dimensions of each section ROOx5(Xlx2,250 mm. 
Distribution b>ards to be used for water treatment. 
ventilation. regulators, i>rotcction and switching boosters. 
Protection IP 40, overall weight 5.280 kg. 

Lighting 
1..:l.l LV DB, 3 -50 Hz 440 VffN-C 

0\-erall number of section is 5. 
Dimensions of each section 800x500x2.250 mm. 
protection IP40. Overall weight 1.(150 kg. 

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

Lightning rod 

Fire alarm system 
Central p~md 24 loop and fire detectors 

T ekphone installation 

Automated controlling system 

- 4 Nr 

- 3 Nr 

I 8.1 Universal programming system with overall number of 544 entries 
and 1240 exits including hardware 

18.2 Users software 
I X.3 DB with programming automatic machine, 

protection IP 40, 3 sections of dimensions 800 x 500 x 2,250 mm 
Weight 610 kg 
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6.33..i Airconditioning and nntil3tion 

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

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

Airconditinning equipment for transformer station 

Airconditinning equipment will be extrJcting heat gains arising in electrical distribution rooms. 
Crn:ling to im.lividual electrical equipment can be provided by air with incoming internal 
temperature not exceeding 35 "C. Maximum envisaged increase of temperature of the cooling 
air is 15 "C. This tempernture is determined by extracted heat in the range of 17.6 k\V from 
the large thyristored boards. which are providt!d with tht!ir own cooling fans. 

Warrned air from distribution rooms from thyristored boards will be extracted via ducts into 
the: open space. W~1rmed air from other equipment will be extracted by axial fans situa1\!J in 
periml!ter walls. 

Air to ekl..'.triGtl rooms will be distributed through metal sheet ducts. 

R,,.,m H.:at !!ain Am11unt of Airc1•nditi1>ning h1uipm.:r:r 
crn11ing :1i[ unit 

k\'; unit Nr 
111

1
/hr Output 

S1•ur..:.:s X.t> kA J.e 79,00 2 JlJ.500 I 

Tr:u1sf11rn:.:rs f Pr l11m1ing 47.7 11.1101) I l I ,000 2 
and '1 k\' d1strihut1011 

S11ur..:.:s 2 k:\ DX 32.(1()() I 32.000 ·' Tr:1nsfornlC'rs M0.4 kV 

S.>ur.:cs f,1r f1irmi11g 90 20.SOO I 20.ROO 4 
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Extracting equipment for etching unit for ann<le foil 

Vapours and lbmaged air from boehmitting and etching b;lth will be extracted by a hoo<l 
jointly from each unit (6 hoods in tntal). Amount of IJ~IK) m3/hr of damaged air is to be 
extracted from each unit. Included in this amnunt is ventilation air brought into the etching 
room. Extracting hoo<l will be connected ta a gathering off-take duct routed at ceiling level 
to extract fan situated at roof level. Damaged air will be blown out to open space. One m 1 

contains 4.6 mgr of NaCl and I. I mgr of Na1SO"'. Eliminator of water drops for separating 
water from condensed steam is built into the gathering duct. 

Output nf the extracting equipment proposed is IO,XfXl m1 of air per hour. 

Extracting equipmt'nt for etching unit for cathode foil 

Ead1 t'tching unit which con:;ists nf one etching bath and one passivating bath will be 
provided with a hood sl.'par;1tdy fur each bath ( 12 hoods ir. tot;11). From each hood the 
n:k;1sed v;1p11urs ;md dama!!ed ventilation air will he extracted in the total amount nf 2,000 
m '/hour. Extracting duct from each hood will be linked horizontally above each unit and then 
linked hy a n:rric.tl duct to gathering extra<.:t duct routed at o~iling le\·el. Damaged air will 
he blown out to open sp;1ce through an extral:t fan locar.xl at roof level. Eliminator of drops 
will be fitted into the extract ducr. 

Output of the extrat:ting equipment proposed is IO.(Kltl m 1 of air pi:r hour. 

Extracting t'<J!J.iplllt'nt for fprmin!! units 

In c.:t:h formin!.! unit i:ach b;1th (i.e. I boi:hmitting. I passi\';tting. 4 forming and 2 
dep11lari1ing 1 is provided with si:parate hood from whirh ihe vapours and brought in/damaged 
air will lie extractt:d in simibr way as described bi:fore. 

A11111tmt of extracted damaged a:r is 3,400 m 1/hr per unit. Output of the l~Xtracting equipment 
proposed is 6,XOO m' of air pi:r hour. 

Extrat:ting l'quipllll'nt for hrushing units 

Amo11nt of extracted air from each hrushing mad1ine is 2,500 m 1/hour wilh content of 170 
mgr of aluminium dust per one m '. Extract from e•tch mad1inc will be brought out in front 
of the plant into a doth <lu~t Sl~par:1tor made for explosive.! and combustihle <lust admixtures. 
Dust separated in the filter will be ddivcrcd by a conveyor into enclosed container and carrit~d 
for further proci:ssing. Ckansed air with the maximum content nf aluminium of 3.3 mgr/m 1 

will be blm\!n out to open space tlmiugh ;m cxtra1.:t fan. 

Output 11f the: cxtrncting t•quipmelll proposed is 5.000 m3/hr. Amount of separateJ dust 
cakulated is 4.2 t/ycar. 
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Extracting equipment from annealing furnace 

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

Output of extracting equipment proposed is 2,800 m3 of air per hour. 

Ventilation equipment for etching room 

Amount of 20.800 m3 of air per hour will be extracted from the etching room. Intake of fresh 
air for ventin6 will be provided by a proposed aircomlitioning unit situated together with o~her 
equipment at the roof level. 

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

Output of the equipment proposed is 21.000 m 1 of air per hour. 

Vcntilat!nn t.'l}llipment for forming room 

Amount of 6,XOO m3 of air per hour will be extrai.:td. To ensure appropriate environment an 
overpressure ventilation system is proposed. In1..:mning air will be provided by AC unit in a 
similar way as described above. Redundant air will be extracted via overpressure valves into 
open spa1..:e. Output of the equipment proposed is 10.000 m3 of air per hour. 

Ven1il;1rion equipment for annealing and brushing rooms 

Amount of 7,XOOm1 of air per hour is to be extracted. Similar ventilation system as prei.:eding 
is proposed. 

Output of the ventilation equipment is 9,000 m 1 of air per hour. 

Ventilation e<wipment for water treatment 

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

Output of the ventilation equipment proposed is 25,000 m3 of air per hour. 
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6.3.3.5 Compressed air station 

For technological reasons. corr.pressed air used for blasting foils is required without contem 
of oil. The required amount is approximately 50 Nm3/hr. 

Compressed air of the required quality can i'Ot be obtained from existing sources_ Therefore. 
new compressed air station is proposed for air supply tu the new technological equipment 
Com!)ressd air station will be fitted with 3 Nr. nongrease compressors of Q = 25 Nm3/hr 
(output). p = 7 Bar (overpressure)_ 2 Nr. compressors will be in permanent operation with I 
Nr. compressor used as a stand-by. J\'ecessJ.ry space of approx. 6 x 3 M is reserved in storage: 
of foils_ Indigenous supply of equipment is envisafed. 

6.4 Ch·il Engineering \Vorks 

6-4. I Super pure aluminium production - project V AMI 

According tn V :\\ti prnject the 1111:ati11n of EDU for SP.-\ pro<lm:tion is proposed as an 
exten~iun of ct?ll room i'\11_ 75. or No_ 7'\\ in the existing smdrt:r in Korba. 
Both po~sihilities were ohser\"ed on site anJ confirmed as frasii>k for further consideration_ 

6..t.2 Plain foil production - modernization of foil mlling mill 

In connecrion \\"ith modernization of foil n•lling mill in the existing foil pl<mt in Bidhanbag. 
remedial wPrk to floor ir. the plant is proposl'd along with imprnvc:ment to \·entilation in the 
de..:trii:al distribution room_ 

(a I Remc:di:il work to fl nor 

At present concrete fhior in the foil plant is crai.:king and pulvcri1ing under the wheels of 
transporting trolkys. 

Re..:ommerllkd remedial work is appli.:atinn l'f floor filling products hy SWEPCO cnmpany 
(S11uth \Vcsr~rn Petroleum Corporation. forrh Worth, U.S.A.) such as Epoxy resurfacer or 
Pourable i.:rn1.:k filler. 

01hcr possibility is replacement of existing floor finish with new concrete floor laya either 
thmughout the plant or in the mnst effel:ted and hided paths_ New flow areas must be 
pnipcrly dilatated and provideu with wire netting. 

Thc: estim~1tcJ investment cost for the remedial work to floor in the sum of 686,000,- Rs is 
included in schedule 6-5 of the report. 

(b) Impr1 l\'Clllcnt to ventil;1tion 

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

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

6.4.3 Foil treatment plant 

6.4.3.1 Buildings and structures 

Conceptually the production building is conceived as a reinforced concrete two storey two bay 
hall with flat roof with partial basement and overall dimensions 92x25 meters on axis grid of 
columns 6x 12 meters (grid 0 A-C to 15 A-C). 

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

First floor accommodates auxiliary proc~sses such as ~ransformer roorns to etching and 
forming lines (grid JO A-C to 15 A-C). rooms for preparation of solutions, part of the water 
treatment. laboratory, office area and toilets (grid 0 B-C to IO B-C). Transformer and power 
distributinn rcoms are situated on a rised steel strnctured floor with 2.1 m high cable space 
below and floor to ceiling height 3.7 m. 

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

Airconditioning equipment located on flat roof within the grid 3 A-B to IO A-B is covered 
by a round shaped steel structured roof on steel columns in grid 6x 12 m. 

Built-up area of the plant is 

Built-up usage floor area is as follows: 
- Basement plan 
- Ground floor plan 
- FiN floor plan 
- Ronf level. I st floor plan 

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

2.300 m2 

500 m2 

2,200 m2 

1,500 m2 

500 m2 

In total 4,700 m2 

The proposed structure is reinforced concrete monolithic framework with longitudinal R.C.C. 
bearing frames and surface T beam R.C.C. in situ ceilings. 
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En\'isaged load bearing tloo .. capal'ity is 15 kN/m~ for I st floor and 25 kN/m~ for the raised 
floor in transformer/distribution rooms. Structural height of T beam ceilings proposed above 
ground level is 91Xl mm, and 6<XJ mm above 1st floor and basement plan. 

Steel floor structure proposed for transformer/distribution rooms consists of trusses with I 
beams and metal sheets above with overall structural height 9<X> mm. 

Proposed rounded shape roof structure above I st floor flat roof consists of steel trusses, I 
beam rafters and corrugated metal sheets as roof covering of overall structural height 7<X> mm. 

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

P~rimeter walls as well <b internal bearing 230 mm thick partition t\·alls an: proposed on 
R.C.C. plinth beam. rendered and painted. 

S~eel windows are proposed for pro\·ision of natural light and ventilation. 

The building is documented in floor layout pl;rns in scale I :200. dwg. No. 5-7 and sections. 
dwg. No. 8 <itrached. 

Le 1cal codes and standards 

De~ign and working drawings for architectur;1l, civil engineering and sen·ices sections shall 
comply with relevant Indian standards in force such as IS: 56, XOO, 875, 1983 and 3370 
applying to concrete structures. steel strm:tures equipment loads, wind pressure, seismic force 
ere. i\.laster planning criteria do not apply as both site-; are within the existing boundary of a 
governmemal enterprise. Simibrly, building permit is nor required The statutory approv4d for 
construction shall be facilit~red through BALCO hy Dcpartr11cnt of Mines of the Government 
of lnJia. 

6.-t3.2 l.ocalion analysis 

Site at Korba 

The: site is located to the north of the main access road into the factory in the vicinity of the 
rolling mill. The site is slightly sloping to the north. Jr is free of main~ and structures. The 
new foil ircatmt·nt plailt is situated by its long axis in parallel with the access road from 
which it is appro;1ched ;1ppmximately 12 m frnrn a verge of the road in line with the existing 
weight bridge. Jn order tn make !he approach lo different parts of the buikling easier, two 
link-ways off the main road are propo:;cd. Overall surface area of the new comnnmications 
proposed is approx. 2, 100 m~. 

Possihilir1es for future exten.,ion of the building are in hoth ways in longitudinal axis and lo 
the north in cross axis direction. 
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Location of the new foil treatment plant in relation to the existing buildings is apparent from 
the general layout plan in scale I :7000. dwg. No. I attached. 

Detailed locatitm is shown on the site layout plan in 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 servicing connections will be made from the area across the main road. Under the road 
the mains will be protected by appropriate casing. 

Proposed tapping points to existing services are described as follows: 

Power supply 

Industrial water 

Drinking water 

Drainage pipe 

Comprt:sse<l air 

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

- cables will be routed partly in the existing collector. In front of the 
new plant they will turn upright into the cable shaft in the new 
building. 
4 !\r HV breakers will be instalJcd in the switch yard. 
Approximate length of cabling is 2-t5 m. 

- connected to existing pipe Enl:, approx. length 70 m. 

- ditto, approx. length 70 m 

- ditto, approx. length 60 m 

- ditto, new bri<lge support. approximate length 70 m. 

Soil bearing data have bt>en in<licated in range of 1.25 kg/cm~ at 1.5 m depth below ground 
level and 2.5 kg/cm2 at lower 'kpth below ground level. Tht:s~ data prove that conditions for 
setting foundations are within the usu;il standar<l. However these data will have to be 
confirmt:J by actual soil investigation on site in compliance with the respective lmfom 
standar<ls in force (as per IS 875) prior !>tarting dr~sign work. 

Site at Bit!hanhag, 

The site is loc;1te<l in the western part of the fai.:tory in the reserve area between the existing 
foil rolling plant an<l condm:tor plant. Ac1.:ess to the site is from the existing road passing hy 
into the foil plant linking the site at the short side from the east. The site is slightly sloping 
to the WC!>t. 

Passing through the site there is a cooling water pipe into the foil; , ·fr·· ·locating this 
pipe !he site will he free. Access for the new foil treatment plant i!> · _ J J e,..rension of the 
existing roads passing around. Overall surface area of the new communication proposed is 
approx. 1,560 rn1

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

Location of the new plant is apparent from the general layout plan in scale I :7000, dwg. No.2 
altac~..!d. 

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

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

Proposed connections tu existing services anu provision of new services is described as 
follows: 

Power supply 

Industrial water 

Drinkin~ \vater 

Drainage 

Compressed air 

- cables will h~ wuted in trench from the existing distributi<'n station. 
Existing 6.6 kV indoor di~;tribution boards will be used for connecting. 
An independent interconnecting cable will be laid from the existing 
transformer station at conJuctor plant to the new transformer station in 
the foil treatment plant. 
Approximate length of new cabling is 1.155 m. 

- will be tapped from the existiilg pipe linking the water settling tank 
and the filtration/stmage water tank in the coal mine area. 
New pumping statinn will be necessary in connection with industrial 
water supply. 
Approximate length of inJustrial water pipe is 1.000 m. 

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

- waste w~1ter from the new plant will be drained into the Nala river 
flowin~ by the water resarnir in the western din~ction of the plant. 
Septic tank will be built outside of the new plant for accumulation and 
ckaning of sew .. ge water from the toilets and lavatories. Pipe for 
cleansed water from septic tank will be linked to the main drainage 
pipe. 
Approximate length of the drainage pipes is 385 m. 

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

Soil bearing data have been indicated in the r;inge of 1.0 - 1.2 kg/cm2 at 3 m depth below 
ground kvcl. Conditions for setting foundations arc less convenient compared to usual 
st;tndard. However, similar conditions for soil investigation as mentioned before have been 
applied. 
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Comparison 

Advantages of the site at Korba in comparison with the site at Bidhanbag: 
- the site is free of mains, 
- the site is well provided with sufficient infrastructure, 
- the site has better conditions for setting foundations. 

Other aspect: 

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

Disadvantages of the site: 

in connection with routing services some crossings with existing mains are necessary, 
provision of power supply necessitates installation of HT breakers in existing switch 

yard. 
longitudinal location increases requirements on the servicing communication area 
scparat.:d from the existing access road \Vith frequent traffic. 

Adv~111tagcs of the site at Bidhanbag in comparison with the site at Korba: 

site is in close rdation to the existing foil rolling piant which aspe-.:t is benefici~1ry to 
both plants for various reasons such a~; operational, maintenance etc., 
good connl~Ction to c11mmunications utili1.ing existing access roads to the foil plant. 

Disad\'antages of the site: 

\veak infrastructure, 
wor~e conditions for setting foundations, 
reloLation of cooling water pipe is necessary in order to free the site. 

Constrm:tion of the foil treatment plant is frasible in both Korba and Bidhanhag sites. 
Estim~1tcd financial diff erenc.:e in investment cost hctween the sites is negligible. 
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6.5 lnl'cstment Costs Estimate 

6.5. I Section I - Production of SPA slabs in Korba 

6.5.2 Section 2 - Modernization of foil rolling mill No. I in BBU 

6.5.3 Section 3 - Foil treatment plant 

6.5.4 Civil engineering works 

6.5.5 Prnje1.:t EDU (FfP site at BBU) 
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SCllEl>lJLE 6-1 

6.5.1 Estim:atc of inwstmcnt <.·osts 

Plant marhinCI)' and equipment 
Project: EDU. Section 1 - Production of SPA slahs in Korba 

N Q u Item description Unit cost Rs 000 Producer 
Rs 

Foreign Local Total 

1 1 pcs Vacuum ladle - 3 t :rno.ooo 300 300 BALCO, India 

2 1 pcs Stand for vacuum ladle 50,000 50 50 BALCO, India 

3 1 pcs ALPUR BATCH 3,000,000 1.:mo·> 1,500') PECHINEY. France 

TOTAL 1,500 350 1,850 

') By request of BALCO Co. the cost item forms 1/2 of the pdcc of the equipment. The proposed equipment will he also used for existing 
pnxlucti{ln. 
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--------------------
6.S.? Estimate or in\'cstmt.·nt costs 

Plant machinery and equipment 
Project: EDU. Si.:ction 2 - ~lodcrniiation or foil wiling mill No. 1 in BDU 

N Q v 

1 1 Set 

2 I Set 

:; 1 Set ,___. 

4 l Set 

5 1 Set 

6 1 Set 

7 1 Set 

) 
Engineering 

!J Ddivcrv 

Item description Unit cost 
Rs 

Foreign 

Work rolls assembly 3300,000 1.00011 

llack up rolls assembly 4,000,000 1.20011 

Roll hcnding system 2,540,000 2.540 

AGC Roll Road cylinder XA60,000 8,460 

New Drive system reliance 7.400,000 8.510 

Roll coolant system 4,560,000 4,560 

Cool:rnt nil liltration plant 20,200,000 20.200 

TOTAL 46.470 

SCI IEl>ULE 6-2 

Rs 000 Producer 

local Total 

23()()!) :uoo Engineering: Laucner, 
Switierland 
Delivery: BALCO, India 

2,800!1 4,000 Engineering: Laucncr. 
Switierland 
Delivery: RALCO, India 

2.540 Laucncr, Switicrland 

8,460 Laucner, Switzerland 

8,51 () CKD Ccgelec 
The Czech Rcpuhlic 

4,560 Lauener, Switzerland 

20,200 Lauener, Switzerland 

5,100 51,570 
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6.5.3 Estimate of im·estment cost 
Plant m:!chincry and equipment 
Project: EDU. Section 3 - Foil treatment plant 

IN Q LI Item description 

I 
I PROCESS EQUIPMENT 

1 1 Set Electric resistance 
chamher furnace 

.... 2 Set Brushing unit -

3 6 Set Etching unit for anode foil incl. cl. sources 

... 5 Set Etching unit for cathode foil incl. cl. sources 

5 .... Set Forming unit for HV anode foil incl. cl. -
sources 

6 2 Set Testing equipment of formahility 

7 2 Set Equipment for metering of cl. c:1pad1y 

AUXILIARY EQUIPMENT 

s 1 Set Preparation of solution icl. piping 

9 1 Set Transport equipment 
fo l'C l'OOtinu~J 

SCHEDULE 6-3 

Unit cost Rs 000 Producer 
Rs 

rcreign Local Total 

1,403,000 1,403 1,403 Realistic, Karlovy Vary 
The Czech Republic 

4,392,000 8,784 8,784 SOMA Lan~kroun 
The Czech Rcpuhlic 

20,526,500 123.159 123,159 SOMA Lan~kroun 
The Czech Republic 

17.232,500 86, 162.5 86, 162.5 SOMA Lan~kroun 
The Czcl'h Rcpuhlic 

2D.19 J ,000 4()_3g2 40,382 SOMA Lan~kroun 
The Czech Repuhlic 

103, 700 207.4 207.4 SOMA Lan~kroun 
The ClCCh Republic 

344,650 689.3 6.~<J.3 SOMA Lan~kroun 
The Czech Repuhlic 

800 800 Indigenous 

1,000 1,000 indigenous 
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SCHEDULE 6·3 

(Continuation Crom p. 90) 

6.S.3 Estimate of investment cost 

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

N Q u Item description Unit l."OSt Rs 000 Producer 
Rs 

Foreign Local Total 

IO 1 Set Maintenance equipment 1,000 1,000 Indigenous 

WATER TREATMENT 

11 1 Set Water treatment plant 3,100 8,050 11,150 - CKD Dukla, Praha 
The Czech Republic 
- Indigenous 

12 1 Set C.ooling water piping station 1,700 1,700 Indigenous 

13 1 Set Internal piping 250 250 Indigenous 

14 1 Set Waste water treatment plant 6,800 6,800 OROY A. Praha 

,___ The Czech Republic 

15 1 Set ELECTROPART 20,396,8 9,175 29,571,8 - CKD Elektrotechnlka, 
Praha 
- Indigenous 

16 1 Set AIRCONDITIONING/ 3,900 3,900 Indigenous 
VENTILATION 

17 I Set COMPRESSED AIR STATION 700 700 Indigenous 

Total 291,084 26,575 317,659 
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6.5.5 Total im·estment costs (fixed assets) 
Project: EDU (FfP site at BBU) 

Section Item Cost category 

l I V AMI project - Production of SPA 

2 Production of slabs 

2 3 ~fodemization of foil rolling mill 

4 Civil works - remedial work to floor and 
ventilation 

... 5 Foil treatment plant -~ 

Site preparation, levelling 

6 Building and structures 

7 Preliminary and preproduction cost - dvil 
part 

x Tc1:hnology (know-how fee) 

9 Total equipment and in'itallatio11 C1lst 

IO Preliminary and preprnduciion cost -
equipment 

TOTAL 

Cost level 1993 

SCHEDULE 6-5 

Rs 000 

48.51-l 

1,850 

5 I.570 

786 

970 

20,780 

4,459 

15,000 

317.()59 

41.0-l I 

502,629 
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7. ORGANIZATION OF EDU, OVERHEAD AND OTHER COST 

EDU will be divided into three sections. 

Section I Production of SPA slabs 
This will be situated in Korba and will be organized within the aluminium smelter. Provision 
of manpower. mainrenance of buildings and structures etc .• will be facilitated within the frame 
of aluminium smelter. 

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

Section 3 Treatment of foil 
The following activities are incorporated in the overhead costs of FfP: 
· storing of pb;n foil and chemicals 
- storing and packaging of finished products 
- che1.:king and testing of finished products 
- Claimenam:e of equipment 
- water treatment 
- disposal of used water 

Some servi1.:es are s~cured by BALCO rnmpany and th~se are incorporated in their overhead 
costs: 
- building and stru1.:ture maintenance 
- water. ek1.:tric power, compressed air 
- outer transportation 
- d1emical analysis by spectrography 
- manpower provision 
- marketing 
- purchase 
- accountancy 

OverheaJ and otlh:r cost are further describeJ in the economic evaluation. 

Organization tli~1gram of FfP is shown on the following page. 



---------------------
7.1 ORG.\NJZ,\TJO:'\ DL\CH,\\l OF FOIL THI•:.\T.\li·::\T PL:\:\T 

j Manugc:-(~:::lucti-:n~ 

1 

Secretary ~·· - ·· -

I 
Chemical 
engineer 
(Laboratory) 

I Electrical \ I engineer I 
(El. shop) l 

1
---

De put y manager 
-- ------ -~~~·~c-h~ical control) 

-·- ---------------

Dupcrvisor 
or water 

treatment 

J Supervisor I I SupcrvisoJ I Supc::isor I ~upe:visor 1 
I group 1 

1 
group 2 group 3 group 4 

·--------- ---- ______ __J 

(continuous duty) 
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8. HUl\'IAN RESOURCES 

8.1 Qualification of employees 

- Prn<luctinn of SPA 

Qualification and number of employees is specified in the project No. DP/IND/87/007 by 
V AMI. Russia. 

- Production of plain foil 

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

- Treatment of condenser foil., 

TI1e new plant will employ skilled and unskilled employees in ratio 1: I. Skilled workers are 
envisaged in the field of machinery. electrkal engineering and chemistry. Out of the overall 
number of X7 employees as minimum as 4 must have a university degree and minimum of 
IO must have sel.'.llndary school education. 

8.2 \Vorking conditions 

Produl.'.tion of et•.:hed <md formed foils is a continuous operation assured by 4 working groups. 
Otha operations are 2 shifted with the exception nf stornging and packing. which arc one 
shiftcJ. 

Working fund for continuous operation for the capacity of 210 t/year is 6,000 hours, i.e. 2:50 
days/year. The difference of 2,760 hours between the time fund and working fund will be 
partly useu for regular cut offs to change solutions (onl.'.e every 1 or 2 months) whkh induJes 
tfocharging of solutions. cleaning of basins, prep<trnticn of new solutions inclusive 
preventative maintenance. The period for cut offs is approx. 1 month, i.e. 744 hour. Rest of 
the <lllnual time fund (8,7(,:) - 6,000 -744) of 2,016 hours is a capacity reserve for production 
increase or for unforeseen breakdown. 

8.3 Number of employees and labour cost 

Numhcr of employees and labour cost for condenser foil treatment arc specified in tables 8.0 I 
and 8.02. 

Laliour cost for production of both SPA and foils is comprised in the financial analysis in this 
r~port. 
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8.01 Manning tnblc 

C1t.:gory 
Numhcr of 
employees Dir~·ct lndirl'cl St:11l l. II. 111. IV. 
in total wnrh·rs wnrkns Continuous c.Juty 

Anncalinc I I . . I . . . 
Brush inc 6 6 . 2 2 2 . 
Etl'hinc :>O 211 . . 5 5 5 5 

Formin!? 8 8 . . 2 2 2 2 

Mai ntcna m·c ., . ,, . 2 1 1 . 
u1horator1 9 . 8 1 :\ 2 2 2 

Pr<"n:tration or solutions 5 . 5 . 2 2 1 . 
El. shon 5_ . 5 . 2 I I I 

Stor:1ec of raw matl·rial .l . .l :\ . . 
Cht•ckin11 :inc.I nal·kattinn " . " . 4 . . . 
Water trrnmcnt 9 . 8 I l 2 2 ' 2 

Trnnsnortatlon " . " . ., 
I 1 . .. 

Man:u~cmcnt :inc.I suncrvisors 6 . . 6 :\ 1 1 1 

Sccrctarv I . . 1 1 . . . 
Rl'SCf''C I 1 " In total ~7 :n ·II I) .l6 20 IX I:\ 
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1.02 Waces and salaries 

Rs 000 

CATEGORY NUMBER SALARY SALARY IN TOT AL ANNUAL SALARIES 

Mana~er I KCXXl 8.000 96.000 

Deputy Mana~er I 6.000 6.CXJO 72.000 -
Engineers and supervisors (J .woo 24.IXXJ 288.000 

Secretary I 2.500 2.500 30.000 

j Sldlled workers :r; 4.100 151.iOO 1,820.4()() 

I Scmiskillc.."J \\'t>rkc..•rs JO J.300 99.000 1,188.0<K> 

Unskilled workers 11 2.300 25.JIXJ 303.600 

In total 87 316.500 3,798.000 

... Note: The total \'aluc of fringe benefits is included in Item u1hour mst of Opcrntlng Cost Structure tables (Chapter 10) 
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9. PROJECT IMPLE~IENTATION 

The following progr.unme and project implementation stages :ire assumed for lhe EDU 
project: 

basic engmec:ring. pre-planning and project strategy. preparing documentatior. for 
supplies of technelogy. searching for suppliers. discussions wilh suppliers; 
sending invitations to tenderers. explanation of queries; 
evaluacion of bids. negotiation~. incorporation of changes and awarding contracts 
prn\"ision of detailed dr.iwings 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; 
comm~ncement of production in stages (modemi1.ation after I year from staning work 
on the project. FfP after I 112 year. VA'.\U project after 2 years). 
Details are shown on the implementation schedule. page 99. 

During discussions helJ in India in August 1993 about conclusions made in Draft Final 
Report. the original scope of ser\"ices st:iteJ by the Tenns of Reference was extended in !he 
economical apprais:d of 2 additional \"ariants of construction of EDU. 

Except ,,f \";:ri:mt i which is sulidted i.>y the Terms of Reference 
i.e. pmJU1.:tion of treated condenser foil made of SPA ~nd CPA produced in 

B:\LCO Co. which necessit:ttes 
construction of VA'.\11 purifo:atior. unit. mo<lerni1ation of foil plant and 
cnnstruction of FrP 

another 2 \';1ri:mts are financi:llly analysed. 

Vari:mt 2 
i.e. 

Vari:mt 3 
i.t'. 

proJuction o' treated :m1)Je foil and plain foil made of SPA impone<l in slabs 
and pniduction of m::1tcJ cathode f·iil of CPA produced in BALCO 
which necessitates 

mod~rnization of foil plant anJ construction of FTP 

proJm:tion of treated condenser foil made of imponed SPA and CPA foils 
whii.:h nccessit;1tes 

construction of FTP 

All the~~· variants an~ comprehcnsi..-ely prcsentcd in the implcmcntJtion schedule. 

Econunit: ev;1luation (financial appraisal l of the new variants 2 and 3 is presentt!d in Volume 
Ill. of this Final Report 
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_Stag 

No 
e 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

Notes: 

EDU Construction Implementation Schedule 

yearn l 
Implementation st~gcs ----- ---,--.---. --

qnur. tcr~• I II III 
- - ----

~stablishment of project team 
\I Contract award 

·-
Basic engineering, arrangement 

~ for technology supply 

Tendering 

Ev~luation of bids, awc'lrding ---contracts A~ 

Detailed engineering SPl\ 
Mod ~ 

F'!'P 

Construct~on SP.I\ 
Mod 
F'rP ....... 

Supply and erection SPJ\ 
of equipment Mod 

I·"rP ·-
Start-up and SPJ\ 
commissioning Mod 

1'~'.1.'P 

---,_ 

Production SPJ\ 
Mod 
FTP 

--~-

SPA= production of SPJ\ (project by VAMI) 
Mod= modernization of foil rolling mill 
FTP = foil treatment plant r;·:::-1.1~ 
Production 

IV I 
--

-
·-

~·-

·--- ... 

i~ 

2 

II III 

J ~ 

5% 
25 

3 4 

IV I II I 't I IV I II III IV 
------,_ -- --------

~ 
~ 
0 
Il ·- ,___ 

__ Il 
~ 
~ COMMENCEMENT 

OF PRODUCTION ~ 
[}=~ c::: c c:::~ r:::: 1:::1 c::~ c :I c: ~ 

0 ~ 
~ 
D-·-A 

~ 
80 ' 100 % 
80 % 100 ' \ 80 % 100 % 

._ 
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--------------------
lmpkmt·ntation luul~ct 

Rs 000 

I. yL"ar nl' construct ion 2. year or construction 
Nr. ITEM 

J..11. 0 fll .. JV. 0 J..JI. Q Jll .. JV. Q 
Jn total 

1 Feasibility study ·It 

-
2 Project mana~cment, organiwt ion I /100 2,000 2,•100 2,000 8,000 

3 Detailed engineering I .~on 6,000 3,000 t,200 12,000 -
4 E.-<pcnditurcs for training nhroml 6,000 6,000 -
s Expenditures for trninin~ in India 5,000 5,000 

6 Pre-production mnrkctinr, costs WO 200 

7 Gencrnl (commissioning) tests 1,100 I. I 00 

8 Trial operation 3,500 3,500 

9 Contingencies 9,700 9,700 

In totnl 3/i(J() 14,000 11,500 16,400 45,SOO 
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Commentary to implementation budget 

1 - Feasibility study is financed by UNIDO, therefore the sum of 2,700.000 Rs is not 
included in pre-production costs. 

2 - Project management. organization 

Engineering and management team is proposed as 15 members consli,ting of: 
- project manager 
- construction manager 
- process coordinator 
- supervisors civil works - 2 persons 
- supervisors technology - 3 persons 
- engineering m~nager 
- civil engineer 
- mechanical and electrical engineers - 4 persons 
- quantity surveyor 

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

Cost estimate is 8,000,000 Rs out of which 2,000,000 Rs are expenses for I11dian 
ewplnyecs and 6,000,000 Rs for foreign experts (fees, travel expenses. accommodation 
and diets in lndlal. 

3 - Detailed ~ ;neering 

Except of the management team, the detailed engineering work will be carried our by 
consultancy companies and by suppliers of technology. Expenditures cf l 2,()(X),000 Rs 
are determined as 3 % sum of the overall cost of technology and building works. 

4 - Fxpenditur(.s for training abroad 

Tr•tining abroad is recommended for 4 employees of the foil plant in duration of 2 
weeks and 23 employee~. in 2 turns for work in the new foil treatment plant. 
Tr<tining will be accomplished in companies in the C1.ech Republic, which will provide 
know-how in the folloving activities: 

company 

Kovohure BfiJli~na 
Tesla Lanskroun 

activity 

rolling of foil 
tr('atment of foil by etching and forming 
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Time necessary for training for individual activities in FTP. 

A~tivity Number of employees Time for training 

Management 3 4 weeks 
Laboratory 3 4 weeks 
Brushing 2 2 weeks 
Etching 4 4 weeks 
Forming 2 4 weeks 
Preparation of solutions 2 2 weeks 
Mechanical mai11tenance 2 2 weeks 
Electrical maintenance 2 4 weeks 
Water treatment 3 2 weeks 

Expenses for tr.iining abroad are estimated in tht" sum of 6.000.000 Rs including travel 
expenses. accommodation and diets. 

5 - Expenditures for training in India 

6 -

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

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

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

Expenses for training in India are estimated in the sum of 5,000.000 Rs comprising 
payment for expert's activity \5,000 USD per month) and accommodation inclusive 
diets. 

Pre-production marketing costs 

In the 2nd year of construction it is recommended to undertake a marketing act;vity 
which would comprise agreements with buyers about assortment. amount and terms 
of supplies and verification of quality with buyers. 

Estimated cost for marketing is 2<XJ,000 Rs. 

7 - General (commissionin~l tests 

Function and guaranteed output of individual equipment will be tellted and service 
manuals will be provided. 
Estimated cost is 1,100,000 Rs. 
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8 - Trial operation 

Verification of technological processes will be provided for individual products, as 
well as provision of technological manuals, quality checking of products in hand with 
buyers. 
Control system for production will be carried out. Estimated cost is 3,500,000 Rs. This 
sum will cover expenses on salaries, material and energies relating to trial operation. 
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10. FINANCIAL APPRAISAL 

10.1 Financial Analysis 

The financial ~nalysis of the project has been carried out us;ng the data estimates 
~pecified in previous chapters. All the financial modelling and ~amputation has been 
t!ntirely based on the Computer Model for Feasibility Analysis and Reporting 
(COMF AR). developed and widely utilized by UNI DO. 

Tht! following financial parameters have been adopted for financial analysis: 

All prices and costs correspond to 1993 lc·~-el. 

Prices and costs resulting from V AMI re pert (I 9S6) have been updated to i 993 
kvel using an average IO C:C inflation rate inJic;1red ty the Indian counterpart. 
It means that e:.ich fin:rncial flow has bee!": muitiplit:d by I.I~ = 2.14. 

For foreign investmt:nt cnst calculations ( impon from Switzt:rland and the Czt:ch 
Rcpuhlic). exchange rates of 20.0 Rs!I CI-IF and of I Rs/I CZK ha\·c ht.:cn 
adopted. 

The following figures of customs duties. inst?rar:ct.'. t:ixes, fees etc. have l1 ccn 
indicated on imported items: 

Equipmcnr: 
I. Ocean Freight and Jnsurance 
2. 

3. 
4. 
5. 

Cu~toms Duty 
(a) FfP facilities 
(b) F1)il plant equiprnenc 
Port Handling 
InJ;md Transport and Insurance 
Know-how tax 

Slabs/Foils: 
I. Ocean Freight and Insurance 

(a) Slabs 
(b) Foils 

2. Customs Duty 
3. Port Handling 
4. Intmd Transport and Insurance 
5. Entry Tax 

25 'ir of CIF 
89 c;c of CIF 

I Cf. of CIF 
2 Cf nf CIF 
25 % of fee 

5 % of cost 
7.5~r of cost 
20 % of CIF 

I % of CJF 
2 % of CIF 

0.5% of cost 
(after items ;:t 1 to 4) 
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The complete financial analysis is based on com.~qnt prices which makes it 
possible to compare both technical alternatives of the project. According to the 
wish of the Indian part, no incorporated income tax has been applied for net 
income and cashflow calculations. 

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

the alternative supposing the foil treatment (etching and forming) facility would 
be situated in the Korba plant, where the entire production process starts (with 
Korba -Bidhanbag -Korba transportation costs taken into accoun•), 
the alternative of finalizing the pnduction in Bidhanbag unit, after the foil rolling 
operation (Korba - Bidhanbag transportation costs only). 

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

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

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

after modernization of equipment and engineering in Bidhanbag (foil rolling, 
duration I year), production of SPA foils ( 10 tpy) will start immediately, using 
imported SPA material, 
after construction of etching/forming facility (duration 1.5 year) production of 
anode and cathode foils will start, also based on imported SPA (50% of full 
capacity), 
after construction of SPA purification facility (2 years duration, V AMI project), 
the entire production of foils will utilize the domestic SPA as input material 
(80% in the first year of such operations and full capacity thereafter). 

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

- SP A plain foiis 
- CPA cathode foils 
- SPA low-voltage anode foils (etched only) 
- SPA high-voltage anode foils (etched only) 
- SP A high-voltage anode foils (etched and formed) 
- products of other use (lower grade SPA) 

The 'other use'products (tab sheets, le:id wires and similar) represent a lower quality by
product of the purification process. S'.nce it is not to be included in the project 
appraisal, its financial impact (costs and sales) has been neutralized in the COMFAR 
model. 

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

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

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

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

10.2 Total Investment Costs 

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

The following table 10.l gives the full information on inve:;tment estimates in terms of 
the COMFAR input data structure, with the estimates for Korba (K) and Bidhanbag (B) 
indicated separately in case of the foil treatment (description of investment shortened). 
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Procllction facilities with investments 

Description SPA (IC) slabsCIC) foil CB> foil CIC/8) 
of investment purific. casting rolling treatmrnt 

land 

Site pr~ration 98.44 IC 870.0 
8 970.0 

Structures Ca> 6584.78 

Structures Cb> 786.DO IC 20,957.0 
8 20,780.0 

Inc. fixed assets Ca> 

Inc. fixed assets Cb> 6334.40 18.750.0 

Inc. fixed assets (c) 

Machinery and equip.Ca> 16.015.76 2.654.0 445,736.0 

Machinery and equip.Cb) 105,010.0 

Auxiliary facilities 

Pre-production expend. 13,627.52 IC 45,481.0 
I 8 45,46l-.il 
I ·-

Inventory 

Table 10.1 Structure of investment costs Cl,000 Rs) 

Comments: 

Investment costs for SPA purif:cation were (in ac~ordance with the Terms of Reference) 
adopted from the VAMI project and adjusted to a 10 C:'c average inflation rate as 
already mentioned above. 

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

For the COMF AR calculation purposes (to approximate sufficiently the realistic time 
schedule of investments), all the investment costs were allocated into the first year 
(1994) with the exception of machinery and equipment (a), covering the SPA 
purification, slabs casting and foil treatment technology which has been allocated into 
1995 (see COMFAR schedules, tables Total Initial Investment and Total Current 
Investment). 
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10.3 Total Production Costs 

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

The operating costs estimation has been based on various sources, according to the 
operation in question: V AMI report, cost statements for slab casting and rolJed product 
in Korba and for foil roJling in Bidhanbag and cost estimates for newly designed foil 
t;-eatment facilities in either Korba or Bidhanbag. 

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

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

TaL:es 10.2 through 10.7 ~how the initial input data of which the yearly operating costs 
for the COMFAR model were prepared (COMFAR data structure respected). 

Remarks: 

Due to various ~tructures of the data sources used, some cost items seem to be omitted, 
but they are usual!} joined with some others of a similar type in case they could not 
have been separated in a satisfactor1 manner. For example, the item \:onsumable stores· 
shares the place with 'spare parts' in the COMF AR model. In view of the fact that the 
items are summarized, the distortion of the results is not considerable. 

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

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

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

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

= 0.60 for the way from Bidhanbag 
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Unit price 
Excise 
Insurance 
Entry tax 

= 700.0 Rs/t {gross weight) 
= 0.25 • cost of product (further as 'cost') 
= 0.002 • (cost + excise) 
= 0.005 • (cost + unit pr./SUR + excise + insurance) 

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

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

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

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

Product: 'PLAIN FOILS . initial CPA input 12.89 tpy 

Production (tpy) 12. 790 12.20 10.840 10.000 

Operation: SPA Klslab K1~=~:~ K foil B foil K/B 
Operating costs purific. cast. rolling rolling treatment 

Raw mater.(a) 489.820 . 
Raw mater. Cb> 66.252 1.830 -
Utilities 227.790 3.294 0.596 -
Energy 3.660 14.092 21.470 -. 

·-
Labour direct 20.720 2.562 9.214 120.630 . 

Maintenance 0.671 4.444 7.390 . 

Spare parts 2.196 3.794 2.110 . 

Factory overheads 27.370 0.610 1.897 90.0BC . 
Administr. labour . 
Admin. non·labour 0.122 2.331 54.540 . 
Marketing labour -
~~rketing non·lab KB 19.046 -

BK . -

Table 10.2 Basic structure of operating costs (1,COO Rs/y) 
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I ProO.ICt: ICATllOOE FOILS - initial CPA input 103.50 tpy 

ProO.ICtion (tpy) 97.701 M.ooo: 7'5.000 60.0 

Operation: SPA l slab ltlstrip llfoil I hil Ill 
Operating costs purific. cast. rollinglrolling trea~• I 

' I Raw 1...1ter.(a) - 3933.0 

Raw •ter .(b) - 14.655 

Utilities - 26.379 4.730 0 569.1 I 
Energy - 29.310 111.8001 161.025 K 1.203.4 

- B 1.saa.ei 

labour direct I - 20.517 73.1001 904.725 n 3611.5 I 
Maintenance - 5.374 35.260 55.425 Kl 54.9 

Spare parts - 17.586 30.1001 15.!25 n 219.4 I 
Factory overheads - I 4.885 15.050 67'5 .600 I KB 34.3 

Acininistr. labour - I Kl 55.5 I 
Adnin. non·lab'Jur - o.9n 18.490 409.050 

Marketing labour - I 
Marketing non-lab - Kai 124.012 

. BK 158. 77'5 
I 
I *) foil treatl'lef\t =etching only ! 

Table 10.3 Basic structure of operating costs (1,0CO ls/y) 

I 
Product: lV ANa>E FOILS · initial CPA input 219.94 tpy 

I Producti;in (tpy) 218.270 206.87 184.990! 170.670 100.0 

Operation: SPA K slab Klstrip IC foil B foil 11:/B I 
Cperating costs puri f ic. cast. rolling rolling treatJleflt* 

Raw mater. (a) 8,294.260 I I 
I I 

Ruw mater. (b) 1, 130.640 31.030 

Utilities 3,887.390 55.850 10.1101 KB 948.6 

Energy 62.060 240.490 366.430 K 2,005. 7 I 
B 2,647.6 

labour direct 353.600 43.440 157.240 2,058.790 KB 614.1 

Maintenance 11.380 7'5.840 126. 120 KB 91.4 
I 

Spare parts 37.240 64. 7'50 36.010 KB 365.7 

factory overheads 407.100 10.340 32.370 1,537.400 KB 57.1 I 
Acininistr. labour KB 92.6 

I Acinin. non· labour 2.070 39.nO 930.830 

Markl.'t ing labour 

Marketing non·lab KB 3?5.020 
BK 412.730 I 

*) foil treatment • etching only I 

I Table 10.4 Basic structure of operatinq costs <1.000 ls/y) 
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I Pr°'*'tt: HY ANOOE FOILS • initial CJ>A i""'t 21.99 tpy 

Production (tpy) 21.831 20.61 18.500i 17.070 10.0 
-

Operation: SPA IC slab IC !itrip IC toil F. foil (/I 
Oprrat ing costs purific. cast. rolling roll in, trff~t·J I 
Raw •ter.<•> 829.5401 
Raw -ter.(b) 113.080 3.100 

Utilities laa.790 5.5a0 1.020 n 9'.9 I 
I 

Energy 6.200 24.050 36.650 IC 200.6 
8 264.a 

labour direct 35.360 4.340 15.720 205.910 n 61.4 

Maintenance 1.140 7.590 12.610 n 9.1 
I 

Spare parts 3.720 6.470 3.600 n 36.6 I 
Factory overheads 46.7101 1.030 3.2401 153.770 ICB 5.7 

Adllinistr. labour n 9.3 I 
Adalin. non-labour 0.210 3.980 93.100 

Marketing labour I 
Marketing non·labl ICB I 32.50~ 

I BIC 41.270 

I 
I *) foil treatment = etching only ! 

Table 10.5 Ba~ic structure of operating costs (1,000 ~s/y) 

I 
I 

Prodx:t: llV AlllOOE FOILS · initial CPA if!P'-"t 87.98 tpy 

Procb:tion (tpy> I 87.31C 82.74 74.000l 61.260 40.0 

Cperztioo: SPA IC slab ICistrip IC/foil 8 foil IC/B 
Operating costs purific. cast. rolling

1
rolling treatment 

Raw mater. Ca> 3,317.780 i I 
Raw 111ater. (b) 452.260 12.410 I 
Utilities 1,555.000 22.340 4.0701 ICB 3,367.4 

i 

Energy 24.820 96.2001 146.550 IC 7, 120.3 
I 

! B 9,399.1 

Labour direct 141.440 17.370 62.90oj 823.420 ICB 2, 180.0 

Maintenance 4.550 30.3401 50.440 ICB 324.6 
I 

--
Spare parts 14.8901 25.900 14.4CO IC8 1,29!.3 

Factory overheads 186.240 4.14C 12.9SO 614.880 ICB 202.9 I 
Aaninistr. labour ICB 32!.6 

Aanin. non-labour 0.830 15.910 3n.290 I 
Marketing labour 

Marketing non· lab ICB 130.010 
BK 165.090 I 

I 
Table 1?.6 Basic structure of operating costs (1,000 as/y) 
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-
Proclx:t: OTHER USE - ini ti•l CPA il'1lUt 158.20 tpy 

Proclx:tion (tpy) 157.000 149.00 133.000 

~•ti on: SPA I( sl.t> IC strip IC foil I foil IC/I 
OJ·~nting costs purific. c:ut. rolling rolling tre•~t 

-
Ra.i •ter.<•> 6.'111 .6001 - -
Rilw •ter. <b> 813.260 22.350 - -
Utilities 2.796.170 40.230 7.315 - -
Er>ergy 44.700 1n.9001 - -

- . 

Labour direct 254.340 31.290 113.0501 - -

Mai ntenancl? 8. 195 5Ci30 - -
Spare parts 26.820 46.550 - -
Factory overheads 335.980 7.450 23.2751 - -
Adllinistr. labour 

I - -I 

.Adlli n. non- labour 1.490 I 21!.5951 - -
Marketi"'; laboo.Jr I I - -

M3rketing non·lab I - -
- -

Table 10.7 Basic structure of operatir.g costs (1,000 Rs/y) 

Depreciations are included into the total production costs directly by COMFAR which 
calculates them in accordance with depreciation rules indicated together with investment 
costs. 

The following rates were used (BALCO sources): 
- Site: preparati,m and development 
- Structures and civil engineering 
- Technolo.b'Y· machinery and equipment 

s.1s ~' 
3.34 ~(; 

11.31 % 

Financial costs an: also generated by COMF AR according to the conditions indicated 
in the source of finance description (see Project Financing). 

Remark: 
Only those depreciations and financial costs which are immediately linked with the 
project are taken into consideration for the financial analysis purposes. No depreciations 
or interests linked to the entire company's operations and borne partially by other 
products were included. The reason is a considerably little share of the project-oriented 
costs in comparison with the production volume being out of the project. Nevertheless, 
such a potential reduction of these fixed costs is reflected in the sensitivity analysis, 
Jiving the break-even charts also for IO% and 30% incre'1se of these costs, still with a 
sufficient margin (see COMFAR charts). 
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10.4 Production Programme and Sales 

This p3rt of C0'.\1FAR input data reflects the production build-up for all six products 
separatdy. in accordance with the time schedule of construction already mentioned. 

For the ca1 ·Jcitor - oriented products, the follov:ing saks prices have been adopted (see 
chapter 'Market Analysis and Marketing Strategy'): 

- plain foils 
- cathode foils 
- L V anode foils 
- HV anode foils 
- II\. anode foils 

(etched only) 
(etched only) 
(etched & formed) 

350 Rs/kg 
990 Rs/kg 

2.170 Rs/kg 
2.170 Rs/kg 
3.3-+0 Rs/kg 

The 'other use· products are not indicated here anymore because they are of the lower 
gradt.> oi SPA and should he financially neutral towards the project efficiency statements. 
Therefore. special sales prices were assigned to them just to compensate exactly their 
proJul'.tion costs. This "no lrn.s - no profit" approach has heen agreed in BALCO. 

Abo in the case of saks prices. sensitivity was examined to indi.:-ate the resistance of the 
prnjcct to porcnrial twer-estimation of the prices. A decrease hy IO Sc and 30 Sc docs 
not show any nitical changc:s of the hreak-even point (see CO:\·tFAR output charts). 

I 0.5 Working Capital 

Only oricntatiun cstim::tcs could be colkctcJ for working capital requirements mr,l!uk 
of COMFAR. 

t\1inimum con~r:1gc in days was indicated very approximately as follows: 

For curr~'lt assets: 
- accounts rc:\:civahk 
- inventory & materials 

- enc:rt..'Y 
• spare: parts 
- work in progress 
- finished products 
- cash in hand 

For current liabilities: 
• accounts payable 

0 days 
16 days 
0 days 

180 days 
10 days 
JO days 
0 days 

30 days 
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No recdvabks and cash in hand decrease the liquidity ratio. r\evertheless, the dynamics 
of the nc::t working capilal can affect the cash flow of the project only slightly and during 
the first three years of the production build-up. 

10.6 Project Financing 

According to the BALCO specifications. only loan has been adopted as the external 
source of finance. The following loan conditions have been indicated for the financial 
analysis: 

· long-term loan interest rate 18%, 

• IO years amortization period, 

- constant principal type of aiii.Jil1zation, 

• yearly repayments, 

· preferably without any grace period. 

According to the first COMFAR simulatior. (without sources of finance) it was obvious 
that the Joan would have to he used in two disbursements covering financial 
requirements in the years 199..t and 1995. With the corresponding funds and debt service 
included into the model, the project proved to he financially viahk. 

DetaileJ information on the project financing can he found in COMFAR output 
scht!duks ·sour~c of Finance!' an 'Cashtlow Tables'. 

10.7 Financial Statements 

Since the financial analysis has been carried out hy 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 hcen generated in this feasibility study: 

Tabks: 
• Summmy sheet (basic + first 3 years of operations) 
- Total initial investment 
- Total current investment (during production) 
- Total production costs 
- Net working capital 
- Source:: of finance 
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- Cashtlow tahles (constant prices, \\ iihout income tax as required for feasibility studies 

in India) 

- Net income statement (constant prices, without income ta:< as required for feasibility 

studies in India) 

- Projected balance sheets 

Charts: 
- Annual cashflow from operations 
- Accumulated cashflow from operations 
- Annual flow of funds 
- Discounted net cashflow (net present value) 
- Sensitivity of internal rate of return 
- Fixed cost coverage ratio 
- Break-even chart (financial costs included) 
- Structure of production costs 
- Net <.:ashtlow I total sales ratio 
- Net profit I total sales ratio 
- Total sales and production costs survey 

Comments: 

The financial statements show a high degree of commercial profitability of both of the 

project alternatives examined. 

In investments (both the initial and current), the alternative with the foil treatment in 
Bidhanbag is slightly better (see COMF..\R tables) which is caused both by lower initial 
investment costs and by lower working capital requirements affecting current 
investments. However. the difference is very small. 

In production costs, the alternative with the foil treatment in Bidhanhag is slightly 
inforior to that preferring the final operations hack 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 externnl 
funds (loans only) is almost the same for both of the alternatives. Whereas the 
alternative with the foil treatment in Bidhanbag is slightly cheaper in 1994, the loan 
disbursed in 1995 is slightly higher than that for the Korba-oriented alternative and vice 

versa. 
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The cashflow tables show again almost identical financial cashtlow surplus. The net 
(operating) cashtlow indicates for both alternatives a good pay-back period of 3 years, 
with the= absolute values showing a little bc=tter result in the Korba-oric=nted project 
alternative. This can be also observed when comparing the cumula:::d net cashflows or 
the net present values (calculated at 15% discount rate). Again. the Korba-oriented 
alternative gives better results but not substantially. The same applies the internal rate 
of return which is over 50% in both alternatives. 

Simple rates of return (return on equity and return on investment) are apparent from 
the 'Net Income Statement' table. While the return on equity is not indicated (no equity 
in funds), the return on investment is almost identical for both alternatives and very higli 

(for the fifth year of operations approx. 45% ). 

Brec1k-e,·en analysis (see break-even charts) indicates the break-even point at approx. 
40% with rather high financial costs included in the fr<ed production costs, again for 
both project alternatives, which represents a good reserve for the case of worse 
conditions in sales or production costs. Without financial costs included (or at the end 
of the debt service period) the break-even point moves to approx. 20%. 

Scnsith·ity anal~·sis mack in the brc:ak-evc:n chart indi.:ates a rather good degree: cf th~ 
projt:ct stability under worsened conditions. For exampk. a 30 % dc:crease of sales 
pril:c:s cor11i)in~d with a 30 ~c increase of the: fixed part of production costs would move 

the break-even point to the value of 80 %. 

Sensitivity an<ilys1s of the internal rate: of return shows the maximum dependence of the 
IRR on sales prices. :hc:n on operatil1g costs and initial investments. 

10.8 Conclusions 

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

producing the capacitor foils is viab1.!. 

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

However, the difference is so small that any other dc:cision supporting aspect 
(environment protection, socinl aspects <"iC.) can be taken into consideration. 
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ANNEXES 

Preliminary offers: 

ANNEX I - Modemi1..ation of two 4-high Von Roll foil rolling mills 
Offerer: Lauener Company, Thun 

Switzerland 

ANNEX 2 - Drive system modernization of two rolling mill No. I in BBU 
Offerer: CKD Cegelec, Praha 

The Czech Republic 

ANNEX 3 - Production and checking equipment for etching and forming 
of Al condenser foil 
Offerer: SOMA Lanskroun, The Czech Republic 
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MODERNISATION OF TWO 4-HIGH VON ROLL 

Customer: 

Consultant: 

Content: 

FOIL ROLLING MILLS 

Bharat Aluminium Company Ltc! .. India 

HP METALCONSULT Praha 
Oplctalova 37 
110 00 Praha I 
Czechoslovakia 

I. 

2.1) 
2.2) 

3. 

Introduction 

General Requirements for producing Condenser Foil 

Technical Datas Mill No. l 
Technical Datas Mill No. 2 

Cost Estimation for necessary modernisation 

3.1) Budget Prices Mill No. I 
3.2) Bndget Prices Mill No. 2 
3.3) Budget Prices Auxilliary Units 

4. Appendix 

4.1) Preliminary pass schedules 
4.2) Roll coolant oil distribution sheet 

Thnn, 8.2.9J/FNhs/34f0.Div 
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I. INTRODUCTION 

The Bharat Aluminium Company Ltd., located in India is operating two 
4-high rolling mills built by Von Roll, Switzerland. 

Cold rolled stocks with a thickness of 0,6 mm is brought from Indian 
suppliers. It is then cold rolled in t~e roughing mill and the finishing mill to 
a final thickness of 2 x 0,009 mm. 

The target now is to modify both mills in such a way that from the 
incoming material condenser foil can be produced with a thickness of 
2 x 0,006 mm. 

Metal Consult is working on a feasibility study for an eventual modernisation 
program. Laucncr has been asked through Metal Consult for a proposal 
containing necessary modifications on the mills to meet the target for 
producing cone.lenser foil. The actual condition of the mill equipments arc not 
known and therefore only budget prices can be given. 

To work out a final proposal more technical information a5 well as a site 
inspection would be required. The following cost estimation and 
recommendations can he used as reference only. 

For some equipments we indicate a separate price for the hardware. Those 
arc parts from which we think they ean he manufactu.ccd locally in India. 



I 
II 
I 

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

3 

GENERAL REQUIREMENTS FOR PRODUCING CONDENSER FOIL 

• Incoming stock must be wound on accurately machined metal spools. 

• Both mills arc currently operating with tension brakes instead of electrical 
motors on the unwind side. If the brake on the roughing mill is diameter 
compensated it can be further used. For the finishing mill the tension 
brake is not accurate enough and the use of electrical motors is essential. 

• For the roughing mill we recommend a positive/negative :-oll bending we 
would recomme11d for the roughing mill. Due to closed gap operation and 
the narrow width on the finishing mill a roll bending in this mill would be 
ineffective. 

• Gauge control modes 
- Roughing mill: position and pressure control 
- Finishing mill: only pressure control (closed gap operation) 

• Roll specification 
- Work rolls: Hardness 

Eccentricity 
Out of round 

- Back up rolls: Hardness 

Eccentricity 
Out of 1und 

- roll harrcl 100 - 105 Shore D 
- journal 40 - 45 Shore D 

0,005 mm max. 
0,0025 mm max. 

- roll barrel 70 - 75 Shore D 
- journal 40 - 45 Shore D 

0,005 mm max. 
0,003 mm max. 

• Rolling oil filtration 
During rolling process the rolling oil becomes contaminated with 
aluminium fines as well as with dirt and other foreign matter it picks up. 
These contaminants affect the performance of the lubricant. To remove 
them the roll coolant needs to be continuously filtered. 

Three hasic designs of filter arc available, i.e. the bag type, the tube and 
plate type. All operate on the by-pass principle in which oil, pumped 
from the dirty side of the storage tank, passes through the filter and flows 
back to the clean side of the tank. The filtration capacity has to be higher 
than the max. supply to the mill site. The plate type filter is consi<lercd to 
he the most suitable for foil mill operation and is recommended for all 
replacements and new installations. 
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Eddy-current gauges 
Originally both mills had been supplied with eddy-current gauge systems 
from Electronic Production Aids. We do not know the actual condition of 
these systems but would recommend to replace them by the latest models 
from the same company. These include automatic strip temperature 
compensation by a dynamic accuracy of +/- I % of the nominal 

thickness. 
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Preliminary Technical Datas Mill No. 1 for Roughing Operation 

l. Production Datas 

Material: 

Strip thickness: 

Strip width: 

Coil DIA: 

Coil weight: 

E:xpandahle cores: 

" Mill Datas 

Mill type: 

Mill builder: 

Y car of bu:It: 

Work roJls: 

Aluminium, Al. 99.99 

Entry 0,8 mm max.;0,02 mm min. 
Exit 0,5 mm max.,0.012 mm min. 

6fXl mm max. 
450 mm min. 

OD 850 mm max. 
ID 280 mm (on steel spools) 

1210 kg (incl. spool) 

To he used for foil stock without spools for 
I. pass :dimension to be specified) 

4-high cold rolling foil roughing mill 

Yon Roll, Switzerland 

1962 - 1963 

• DIA 185 mm 
• Barrel length 1020 mm 
• Roller hearing (new) 2 x 2 row cylinder 

roller bearing 130/180 dia. x 50 mm 
with intermediate ring, 2 row hall 
hearings (thrust bearing) 
100/180 dia. x 3-l mm 

• Lubriciition: oil/air mist and oil level 
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Back up rolls: 

Mill drive: 

Gear stage: 

Roll speed: 

3. Decoiler Datas (optional) 

Decoiling speed: 

Strip tension range: 

Motor rating: 

Motor revolution: 

Gear ratio: 

4. Coiler Datas 

Coiling speed: 

Strip tension range: 

Motor rating: 

Motor revolution: 

Gear ratio: 

• DIA 4:!0 mm 
• Barrel length I 000 mm 
• Roller bearing (new) 2 x 2 roller 

bearing 'n0/310 dia. x 225 mm 
2 row roller bearing (thrust bearing) 
120i260 dia. x 86 mm 

• Lubrication: oiVair mist -and oil level 

0 - 150 - 150 kW 
0 - 406 - 1~20 min-1 

i = 1,96 (pinion stand) 

0 - 100 - 350 mimin 

245 m/min max. 

0,8 - 8 kN 

0 - 32 - 32 kW 

0 - 801) - 2400 min- 1 

9,60 

438 m/min max. 

0,7 - 7 kN 

0 - 52 - 52 kW 

0 - 800 - 2400 min-1 

5,48 

6 
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Preliminary Technical Datas Mill No. 2 for Finic:hing Operation 

1. Production Datas 
-------~··--·--

Material: 

Strip th1ck~ess: 

Strip witlt~~ 

Coil DIA: 

Coil weight: 

" Mill Datas 

Mill type: 

Mill huilder: 

Y car of built: 

Work rolls: 

Back up rolls: 

Aluminium, Al. 99.99 

Entry 0,12 mm max./0,02 mm min. 
Exit 0,08 mm max.i2 x 0,006 mm min. 

600 mm max. 
450 mm min. 

OD 350 mm max. 
ID 280 mm (on s_tecl spools) 

·-----· -- ··- -

. !~l_Q kg (i_~~l. sp~~ol) 

4-high cold rolling foil finishing mill 

Von Roll, Switzerland 

1962 - 1963 

• DIA 185 mm 
• Barrel length 1020 mm 
• Roller bearing (new) 2 x 2 row cylinder 

roller bearing 130/180 dia. x 50 mm 
with intermediate ring, 2 row ball 
bearings {thrust bearing) 
100/180 dia. x 34 mm 

• Lubrication: oil/air mist and oil level 

• DIA 420 mm 
• Barrel length 1000 mm 
• Roller bearing (new) 2 x 2 roller 

bearing 220/310 dia. x 225 mm 
2 row roller hearing (thrust bearing) 
120/260 dia. x 86 mm 

• Lubrication: oil/air mist and oil level 
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Mill drive: 0 - 150 - 150 kW 
0 - 330 - 1000 min-1 

Gear stage: i = 1 : 1 (pinion stand) 

Roll speed: 0 - 192 - 580 m/min 

Decoiler Datas 

Dccoi)cr I 

Dccoiling speed: 406 m/min max. 

Strip tension range: 0,3 - 3 kN 

Motor rating: 0- 22 - 22 kW 

Motor revolution: 0 - 800 - 2400 min-1 

Gear ratio: 5,20 

Decoilcr lL!fo.L.ilimhling__!wcra tio1untly.) 

Decoiling speed: 406 mimin max. 

Strip tension range: 0,3 - 3 kN 

Motor rating: 0 - 22 - 22 kW 

Motor revolution: o - :~oo - 2400 min-1 

Gear ratio: 5,20 

Coiler Datas 

Coiling speed: T25 m/min max. 

Strip tension range: 0,15 - 1,5 kN 

Motor rating: 0 - 20 - 20 kW 

Motor revolution: 0 - 800 - 2400 min-1 

Gear ratio: 2,91 
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3. COST ESTIMATION FOR NECESSARY MODEIL'IISATION 

3 .1) Budget Prices Mill No. I for roughing operation 

Roll Neck Bearing 

Work roll assembly 

• New work roll chocks with new design for roller bearings and roll 
bending (system Mac-West). 

9 

• 2 x 2 row cylinder roller hearing 130/180 dia. x 50 mm with intermediate 
ring. 2 row ball bearings (thrust bearing) I00/180 dia. x 34 mm. 

• Oil mist luhrication system, oil/air mist and oil level. 

Budget price for engineering only 

Total budget price for 2 sets incl. total 8 chocks, 
bearings, lubrication, engineering 

SFr. 50'000.--

SFr. 165'00Q.-~. 

Modifications of the roll necks arc nccc~sary hut from this price excluded. 

• Modification of back up roll chocks for roller bearing and negative roll 
bending cylinder (Mac-West). 

• 2 x 2 roller bearing 220/310 dia. x 225 mm, 2 row roller bearings (thrust 
bearing) 120/260 dia. x 86 mm. 

• Oil mist lubrication system, oil/air mist and oil level. 

Budget price for engineering only 

Total budget price /or 2 .sets incl. bearings, 
lubrication, engineerin~ SFr. 200'0_00.==. 
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Modifications of the roll necks and the existing roll chocks arc necessary but 
from this price excluded. 

Note: 
Existing chock modification to be done locally due to expensive 
shipping costs as well as long down time by sending them abroad. 

Roll Bending Svstem 

PositiPefnegative roll bending system .Uae-West 

• 8 hydraulic cylinders in Mac-West blocks, mounted on the mill housing. 

• I 6 hydraulic cylinders in hack up roll chocks, :! set<;. 

• 4 Mac-West blocks. 

• I hvdraulic valve stand 
J 

Total budget price for roll bending hardware 
for 2 roll sets and engineering. Exel. lzydraulic 
supp(v, piping, back up roll chock modifications 

Budget price for enginceri11g 011ly 

Sf'r. 127'000.--

• Special high pressure cylinders of S-L-C design. Cylir.dcr bore bronze 
plated, special stick slip free and tight scaled. 

- Pi~ton diameter: 
- Stroke: 
- Operating pressure: 
- Available force for roll load: 
- Retracting force: 

180 mm 
100 mm 
230 bar 
500 kN/pcr cyJ. 
250 kNiper cyJ. 

• Servo valves type Schneider, directly mounted on cylinders. 

Total budget price for AGC package. Exel. hydraulic 
supply, piping, modifications on existing part.5 SEL_41)_'00fl==. 
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New Drive Svstem Reliance 

I Control Cabinet including 
- DCS control system for mill/coilcr drives 
- Required hard- and software 

1 Main control panel for mill operator 

.., Suhcontrol panels 

DC drive motor for mill type GS 3108 150 kW/ 406 - I'.:!20 rpm 

I DC drive motor for coilcr type GS 1810 56 k\V I 1000 - 2730 rpm 

Power requirements: 3 x 500 V, 50 Hz 

Total system price without decoiler dril·e SFr. 382'000.--

Option: 
Ahovc modernisation with one additional dccnilcr drive as follows: 

DCS control system for one dccoilcr drive rcquircu additional hard- and 
software 

DC-drive motor for dccoilcr GS 1608 32 kW/900 - 2670 rpm 

Mechanical equipments/engineering for dccoilcr drive: gear shaft, gear 
hox, couplings etc. 

Total system price inc111di11g decoiler dril·e Sfr. 545'000.--

Note: 
It is not known to LE whether the existing motors can he further used. 
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Roll coolant svstcm consistin2 of: 
• ¥ 

~ GRIP ... oolant headers complete with a total of 48 valves (35 VB bar) 
spaced on 75 mm pitch_ Total flow capacity: 900 I/min. 

Refer to coolant distribution sheet for specific coolant flows (sec 
appendix 4.~)-

Electrical control for manual operation of spray system. 

Total system price for rollghing mill SFr. 228'000.--

Note: 
With minor changes this system could he adapted to automatic flatness 
control. 

I~ 
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Uudget Prices Mill No. 2 for finishing operation 

1) Roll Neck Bearing 

Work roll assembly 

• New work roll chocks wit~ new design for roller bearings. 

• 2 x 2 row cylinder roller bearing 130/180 dia. x 50 mm with 
intermediate ring, 2 row ball bearings (thrust bearing) 
100/180 dia. x 34 mm. 

• Oil mist lubrication system, oil/air mist and oil level. 

13 

Budget price additional engineering 
for finishing mill SFr. 20'000.--

Total budget price for 2 sets incl. total 8 chocks, 
bearings, lubrication, engineering SFr. 165'000.--

Modifications of t!tc roll necks arc nccessar; but from this price 
excluded_ 

1.2) Back up roll asscmhly 

• Modification of back up roll chocks for roller bearing and negative 
roll bending cylinder (Mac-Wc:;t)-

• 2 x 2 roller bearing 220/310 dia. x 225 mm, 2 row roller bearings 
(thrust bearing) I 20/260 dia. x 86 mm. 

• Oil mist lubrication system, oil/air mist and oil level. 

Budget price additional engineering 
.for finishing mill 

Total budget price/ or 2 sets incl. bearings, 
lub;"i'"·ation, engineering. Exel. rolls, modification, 
of chocks 

SFr. 25'000.--
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Note: 
Existing chock modification to be done locally due to expensive 
shipping costs as well as long down time by sending them abroad. 

AGC Roll Load Cvlinder . 

1-t 

• Special high pressure cylinders of S-L-C design. Cylinder bore bronze 
plated, special stick slip free and tight scaled. 

- Piston diameter: 
- Stroke: 
- Operating pressure: 
- Available force for roll load: 
- Retracting force: 

180 mm 
100 mm 
230 bar 
500 kN/pcr cyl. 
250 kN/pcr cyl. 

• Servo valves type Schncirler, dircc:ly m0trn!cd on cylinders. 

Total budget price for AGC package. Exel. hydraulic 
supply, piping, modifications on existi11g part~: Sfr. 423'000.--

New Drive Svstem Reliance 

Control Cabinet including 
- DCS control system for mill/coilcr drives 
- Required hard- and software 

Main control panel for mill operator 

,, ... Subcontrol panels 

I DC drive motor for mill type GS 31 IO 150 kW I 330 - 1000 rpm 

DC drive motm for coilcr type GS 1606 20 kW I 190 - 2400 rpm 

Power requirements: 3 x 500 V, 50 Hz 

Total system price without decoi/er drfre 

_, 



Option: 
Above modernisation with two additional decoiler drives as follows: 

1 DCS control system for two decoiler drives required additional hard
and software 

DC-drive motors for dccoilcrs GS 1310 15 kWn90 - 2670 rpm 

15 

Mechanical equipments/engineering for decoilcr drives: gear shafts, gear 
boxes, couplings etc. 

Total system price including two decoiler drfres SFr. 655'000.--

Note: 
It is not known to LE whether the existing motors can be further used. 

Roll coolant svstem consisting of: 

2 GRIP coolant headers complete with a total of 48 valves (35 li8 bar) 
spaced on 75 mm pitch. Total flow capacity: 900 I/min. 

Refer to coolant distribution sheet for specific coolan! flows (sec 

d• A'°') appcn 1x "T ...... 

Electrical control for manual operation of spray system. 

Total system price for finishing mill SFr. 228'000.--

Note: 
With minor changes this ~ystem could be adapted to automatic flatness 
control. 



3.3) Budget Prices auxilliary units 

Coolant oil filtration plant type Womack 

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

Filtration capacity: 
Tank capacity: 

2'000 I approx. 
30'000 I approx. 

16 

In the price is included a complete filtration plant consisting of filter, pumps, 
tanks, valves, controls etc. 

Tc>tal budget price for one filtration plant 
type Jtomack SFr. 1'010'000.--

Note: 
Both mills can he operated with one filter plant as dcscri1.1cd above. 

Yours sincerely, 

LAUENER ENGINEERING LTD. 

- -
B. Frischknccht D. Fankhauser 



CEGELEC 

CKD 

HP Metalconsult Praha 

Opletalova 37 
11000 Praha 1 
Ing. Franti~ek Kudr 
non-ferrous metallurgy department 

S3l2.89 CPD Praha 9.9.1993 

rtef: ~odernization of foil rolling mill. Balco, Indi~ 

;)ear Sir, 

~ol.lo,.ing please find o•.ir proposal for the dri\·e sys~en~ 
nod~rr.ization for the Balco fcil rolling mill No 1. This prc?osal 
is tc ~e useci in your feasibility study. 

I hope you will find our propo£al satisfactory and remain 

Ing. Jif'! Simonek F 
manager of metallurgy departm nt 

project a~d ~·~~visio 

"". \"·'·~ ~ -- _ J 

CEGEL.EC CKO. a.s .. StJ~'icviCK~ 7. 140 00 Praha 4 
TEl.eFON; 02/4121111: FAX: 02/4232~5. 4214''11, 421167; 1eo •S27273S 

BANKOVNf SPOJENf; Komertnf eanka ?raha 8, ~. ue. 14308·081/0100 

d3S Ot 



CEGELEC 

CKD 

DRIVE SYSTEM MODERNIZATION 

PROPOSAL ON THE BASE 
OF CEGELEC CKD'S DELIVERY 

Foil Rolling Mill No.1 (Roughing Mill) 
Bharat Al~minium Company Ltd., India 

MoJ~rnization of dri~es and their control system is based 

Jf Jei1~ery folloKing items: 

DC-dri'-"l°! motor 32 k\\ for decoiler. 
control cabinet including rectifier ~:\TC ~10~ hith mi~ro-
processor based specialized programme m0dule for the 

:.::o!l::.ro} of decoiler, 
mechanical .:·..:p1ipment/engineerin~ for decoiler dri"·e: ~·:-ar 
shaft, ::;•'<ll" bo:-;, co11pl ir.t;s etc., 
n;nt.roi 1:abinet includin~ r·ectifi.er \\:\T;~· -+-+20 \•it!. 1l'icr0-
11roc1'ss0r· based BASTC pro~rammable moduie for the :·ont.roi 

uf th•' i·oilin~ stand, 
l>C-dri-.·1· r.10t.or 5fi k',, for coi lE-r, 
i:onrrol c;_Lhinel. !n1:l11riin~ rectifier i\\TC 
:;r'":.1c:--:.;:-;.1r ba::;t~d . .;;iec ial i zt-d proi;ramm<:> 

fo!· t ii(' 

l·o11r1·,·,i o[ c-oil"::1·, 
.·ont ;·ul t::dii111~t iBcludin::; c-:;nt.:-ol s1,,::tem ,Jll r.hc: b:.t:o:•· ot 
.\!.~-;['.:. :~ .. 1-::5 \.;hich \,iii b·~ 11sed (or: the :.:ent.ra~.i:::ation of 

th·~ 1!1·i._,_,,-; co11t.rcd :i11d ~heir mcnitorill'~, 
nuin ,·:J?1t1·ol pauel for 1nill opcr-r1tor. 
1·.ho :'\1.bco11t roJ pane 1 :-; , 
rt->•,Jll i 1·c·•I 1·ont.r·Jl sofl.\•are. 

CabirH·ls aP' cq11if1 ped '--'ith n:·quirt.'J har6<;.;are ~t.erninai 
Lua rd~.;, \J''.l\\et· :sources, sensors and transmitt.ers, fuses etc:. l. 
\'011t r·ol system is no:-.t supposed t.o b~ 11sed for automat'ic- computer 

t.hic.k11ess or flatness control. 

n.~ pric~·~ estim;:i.tiL:1 of above merst.ioned items list of 
Ci"·)~FLEC CFl>'s delivery is 3i0 000,- SFr FOB Terst.. This "·alue is 
prt' I i mi t1<lr·::, val id for 1993 and can be used as re ferr~nc.:e only. 

The: price f'st.lmation of CF.GF.:LEC (;KD's on-site servicPs 
includin~ t<>c.:hnical assist.anC'e, commissioning, performance tc8t 

and c11slomcr staff training) is 55 500,- Sfr. The travelling 
e :~ rw n s "~ s and 1 o:.; g i n g f' f' I:! a r f' no t. i n c l u de d • Th i 8 v a 111 c i s 
prrl iminar;.;, ;.a lid for i9~;1 and can be used as referen<·c onl~·· 

FORM EOOU·A Ill 

CEGELEC CKD, a s . Bude1ovicka 7. 140 O:i ~raha 4 
TELEFON: 02/4121111: FAX: 021423295, 421471, 421167: JCO 45272735 

BANKOVNI SPOJENI: Komertni banka Praha 8, c. uc. 14308·08110100 



Mr. Petr Bradac 
Director 
METALCONSUL T, spol. s r.o. 
Opletalova 37 
110 00 Praha 1 

-· ---------·1 
~----...! ---.i.--·- ----· -- -

•. : £:.. :· .:..: _. _ ... ;,-:: -· - . · .... ~ - ·-·.'-·:· . 

August 31, 1993 

Dear Mr. Bradac ! 

With relation to the foregoing negotiations and with respect to our last meeting on 
August 27, 1993 we would like to present you our new offer. 

1. Commodity : 
1.1. The cathode foil etching equipment, U 3501, 

with the d.c. source 2000 A, 20 V 
1.2. The anode foil etching eauipment, U 3500, 

with the d.c. source 6000 A, 20 V 
1.3. The forming equipment, U 3511, with 

three d.c. sources 500 A, 800 V 
1.4. The brushing equipment, UC 536 C 
1.5. The testing equipment for the foil forming 

ability, KC 2549 A 

1.6. The measuring device for C, tg o 

2. Price: 
2.1. After 1.1. 

565 000.- USO each (included 
94 000.- USO for one source) 

2.2. After 1.2. 
673 000.- USO each (included 

184 000.- USO for one source) 
2.3. After 1.3. 

662 000.- USO each (included 
228 000.- USO for 3 sources) 

........................ 5 pcs 

........................ 6 pcs 

........................ 2 pcs 

........................ 2 pcs 

........................ 2 pcs 

.......................... 2 pcs 

Total 

2 825 000.- USO 

4 038 000.- USO 

1 324 000.- USO 

Tum over, please .... 

T!.;~ t,.: J 1
•• '11 !lN.>;:;1,r;I ~;f'') 'PJ 

r.a" ' G<~I n;o-. 

t•j 705S4.1·611/0laO 

o~O 4iS:J-lTJ.I r,1; OM.T!if71 

Ci'"~ ~,'.1-J,./i."'if)12.t 



2.4. After 1.4. 
144 000.- USO each 

2.5. After 1.5. 
3 400. - USO each 

USO 
2.6. After 1.6. 

11 300.- USO each 

288 000. - USO 

6 800.-

22 600 - 11so __ 

8 504 400.- USO 

The price is to be understood FOB Terst, Italy, with cost of the assembly and 
putting into operation included. 

3. Delivery term: 2 years after the contract has been signed 

4. Payment conditions: 
4.1. We would like to ask for the first advance payment of 1 /3 ot the total 

amount after the confirmation of order 
4.2. The other payments will be agreed in the case, the equipment will be 

ordered 

5. Guarantees : 
We pay the guarantee for the proper operation for 12 month since the start of 

the operation. 

6. fhis offer is valid until December 31, 1993. 

With best regards, 

{ 

SOMA J;;;ii;,,; LAN~KROUN s .r. o. 
Ing. L. Verner (:" Kon&trukce a vyrob• 

fednoutelovych stroju 
Director ova 380 563 01 Lan~kroun 
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MATERIAL FLOW PER 40 t HIGH VOLTAGE ANODE - FORMING. 
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MACHINING 

CHIPS 20 t 
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HOT ROLLING 
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FOIL ROLLING 
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6. 01, 1 
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List of Metering and Regulation Circuits 

Flow Metering 

FIQC Once - inlet of raw water into reactor, signal 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 Twice - outlt:t of water on anion filter 

FIQR Twice - inlet of water into MB filters 

FI Three times - water for diluting and washing 

Fl Once - flow of washing water 

Water Level Metering 

LC " . Once - float - kvel in sludge storage ti?lb te!ov: reactor 

LIZA Once - float - level in filtration water tmk 

LIZA Once - bubtling - level in container of demineralized water 

LI.-\ Once - f11>at - l~vel in container of demineraliz-!d water 

LIA Once - float - level in diluting tank of FeCl3 

LICA Twice - float - level in FeCI3 

LIA Once - float - level in Ca(OH):? mixer 

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

LIA Once - float - H:?S04 design c:>ntainer 

LICA Once - float - NaOH dosing container 

LIA Once - float - storage tank for aggressive wastes 

L!CA Once - float - .:ontainer of aggressive wastes 

LIA Once - float - Ca(0H)2 waste tank 



.... .... ......... ~ ... 
Pn•..;stm• i\k:crin~ 

PIC Once . metering to air prcs~urc in air •.:h:iml:c:r ~nd to l..."mnpn:rnir 
Dr. No. 

switching mc1.:hanism D.1 Korba, General layout plan in scale 1:7000 
Ill Bidhanbag. General layout plan in scale 1 :7000 
D.3 Korba, Site layoo.it plt!n in scale 1: 1000 
D.4 Bidhanbag. Site layout plan in scale l: l 000 
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I ~f,OMJ.:~o~ 
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I 
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----------------------------------------------------------~---------- CQMF;.R 2.1 - UffIDO/CZ£CHOSLOVAKIA JOINT PROG., PRAGUE --

BALCO - SPA fotl s for capacitors BALBKl 
13.9.1993 (loan only, no incc:r.! tax) 
Foi I treatment in Korba, no SPA recycl. 

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

foreign currency 1 unit = 
local currency 1 unit • 

1.0000 units accounting currency 
1.0(){)0 units a~ccunting cun-ency 

accounting currency: 1,000 Rs 

Total initial investment auring construction phase 

fixed assets: 
current assets: 
total assets: 

240108.90 
0.00 

240108.90 

0.000 % foreign 
O.OiiO ~ foreign 
0.000 % foretgn 

1
------------------------------------------------------------------·---------------------------------------------------------------

Source of funds during constructicn p~se 

I 
equity & grants: 
foreign loar.s : 
local loans : 

0.00 
0.00 

240109.00 

a.coo % foreign 

total funds : 240109.00 0.000 % foreign 

~ ---------------------------------------------------------------------------------------------------------------------------------
Cashf low from operations 

I Year: 2 3 
operating costs: 40231.93 61551.ll 72004.91 
depreciation 14924.21 643£2.29 64822.29 
interest 75770.57 108321.50 97489.37 

---------------- --------·--- ------------ ------------
production costs 130926.70 234695.10 234316.60 
thereof foreign 0.00 % 0.00 % 0.00 % 
total sales 219350.00 357740.20 446040.00 

gross income 88423.27 123045.00 211723.50 
net income 88423.27 123045.00 211723.50 
cash balance 0.06 127376.00 216225.00 
net cashflow -285906.70 295876.10 373893.00 

Net Present Value at: 15.00 % • 1345709.00 
Internal Rate of Return: 55.26 % 
Return on equityl: not found 
P.eturn on equlty2: not found 

---------------------··-----·&-----------------------------------------------------------------------------------------------------
Index of Schedules produced by COHFAR 

Total initial investment 
Total investment during production 
Total production costs 
Working Capital requirements 

Cashflow Tables 
Projected Balance 
Met income statement 
So11rce of finance 



I 
I 

---------------------------------------------------------------------- CQ~FAH 2~1 

I Total Initial Investment in 1,000 Rs 

I 
I 
I 
I 
I 
I 
I 
I 

Year ••••...•• 

Fixed investment cost~ 
Land, site preparation, development 
Buildings and civil works •••• 
Auxiliary and service facilities 
lncorpcrated fixed assets •• 
Plant machinery and equipment 

Total fixed investment costs • 

Pre-production capital e1pendltures. 
!let ;;orkir.g capital 

Total Initial Investment cost~ 

Of it foreign, in% .. 

1994 

968.440 
28327.Jao 

0.000 
25084.400 

10501U.OOO 

159390.600 

80718.300 
0.000 

240108.900 

0.000 



--.--------- --- -

I 
I 

---------------------------------------------------------------------- CC:.:.;fA~ 2.1 

I Total Current Investment In 1,000 Rs 

I 
I 
I 
I 
I 
I 
I 
I 

Year ••••••••• 

Fixed investment costs 
land, site preparation, developnent 
Buildings and civil illOrks _ 
Puxlliary and service facilities 
Incorporated fixed as~ets 
Plant, machinery and equipnent 

Total fixed investment costs 

Preproduction capitals expenditures. 
Working capital • • • . 

Total current investment costs 

Of It foreign, % ..... . 

1995 

0.000 
0.000 
0.00!? 
0.000 

46~405.BC" 

464405.800 

0.000 
618.%8 

465024.700 

0.000 

~997 

0.000 0.000 
0.000 0.0-JO 
0.00-J 0.000 
o.oco 0.000 
o.c~o o.oao 

0.000 0.000 

0.000 o.coo 
312.725 142.165 

312.726 142.166 

0.000 0.000 

BALCO - SPA foils for capacitors BAtBKl ---- 13.9.1993 (loan only. ,.,,, ir«: 
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---------------------------------------------------------------------- (:G~~F.=.~ 2: .1 l!tHOO!CZEC!!OSlC'iM<Ift. .lOH!T PP.G-G., ;>f~~~ 

Total Production Costs in 1,000 As 

!ear •• 

% of llClll. capacity (single product). 
Ra~ !llilterial ! .. 

Other raw materials 
Utiiities 
Energy •. 
labour, direct 
Repair, maintenance 
Spares • • • • • 
fa;tory o~erheads 

Factory costs 
fi.:IJ.1inistntive Ov1!rheads ..... . 

Indlr. co!ts, sales and dlstrlbutlcn 
Direct costs, sales and distribution 
l.it:p!"eciat ion .. 
Financial c::ists 

Total production co~!5 

Cc~ts per unit ( single product ) 
Of it foreign, % 
Of it variable,~ 
fora i lahcur •. 

1995 

0.000 
8677.110 

9~5.570 

5702.339 
7HiJ.567 
8294.993 

751.762 
1815.247 

3575.309 

35905.000 
2311.825 

1015. i07 
0.000 

1492-i.210 
?577C .S?O 

130926.?QO 

c.nco 
0.000 

15.897 

8756.6~7 

0.000 

lO!f:~.670 

2113.597 
4237.fr+ 

5800.J.210 
24i2.527 

lIJ0.575 
0.000 

64822.29'J 
!05'.321.:iJJ 

#11,,. •• ' .... ,.~ 
.!G~iJ.Q-~l 

1.!G15.710 
i2cs2 . .;oo 
a6Q3.s?a 

~552.957 

2-+5J.sa5 

·J.OGO 

J.CC:O 
22.7BZ 

22!!76.00(! 
2660.S6i 

14016. 'lG 
1ZIJ92.400 
U93.678 
97i .299 

2271.951 
4552.!iS! 

68135.800 
2460.SGS 
14VS.457 

64822.290 
C-5557 .220 

U.GC=J 

227! .. 9~1 
4552.95! 

68135.860 

1405 .. 457 



---------------------------------------------------------------------- CC..!fFAR 2.1 - UHIDO/CZECHOSLC'vAl<IA jQi~T PRC-G., PRAGilf 

Total Production Costs in 1,000 Rs 

Year . . . . . • . 2000 2001 2C02 2003 2004 

\ of nan. capacity (single product}. 0.000 o.cco o.coc 0.000 O.COO 
Rai.- materi a 1 1 . 228i6.000 22876.000 22875.COQ 2£070.000 22576.QCO 

Other raw materials 2660.867 2660.357 7660.067 2660.867 2660.067 
Utilities . 14016. 710 14016. 710 14015. 710 14016. 710 14016. 710 
Energy . . 12092.400 12ogz • .;oo 12092.400 12092.400 12092.~GO 

lailour, direct . . 8693.678 8693.673 8693.678 8693.678 8693.673 
Re;iair, maintenance 971.299 971.299 971.299 971.299 971.299 

Spares . 2271.951 2271.951 2271.951 2271.951 2271.951 
Factory overheads 4552.957 4552.957 4552.957 4552.957 4552.95? 

--------------- --------------- --------------- --------------- -·-------------
Factory costs . 68135.860 fi8!35.860 61H35.860 68135.660 58135.860 

Administrative overheads 2460.SB'i 2460.585 2450.535 2460.585 l\•.-6!"\ r,..r 
L_.:HJt..t.:J~:J 

Imiir. costs, saies and distribution 1408.457 1408 . .157 1408.457 l~ii8 . .t57 l-ii}8.45! 

Ofrect costs, sales and distributiun 0.000 O.f.GO il.OOG a.coo O.OGG 

O~preclatlon . 64822.290 64a!2.£90 64522.290 64S22 .29-'l 50344.350 
Financiai costs 64992.910 54150.750 43328.610 32~96.~!iQ 21664. 3Gf1 

--------------- --------------- --------------- --------------- ----·----------
Totiil produc.tion costs . 201820.100 1909e.a.ooo 130155.SOO 16:}323 .600 144513.SGO 

::::s:t=====s:z:as s:s:s:s•!!l::'2s:.== ========~~==::ss: 'C':r==•==·-···=·· ss=•=====~==-=== 

Costs per unit ( single produc( \ 0.000 O.CCG I 
0.GOO 0.000 0.QC:J 

Of It foreign, % 0.000 0.000 0.000 0.000 CJ.i)[_/J 

Of it variable,% 25.451 27 .951 29.632 31.527 36.9~0 

To!al labour 917'.l.578 9!7Q.C3 9179.678 9179.678 9! :·g .E·?C 

EALCil - Si'1i foils for cac.1citors E!AL5Kl --- !3.9.1993 \'oa~ o;;i;, .,.~ '·" -· 
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---------------------------------------------------------------------- CC:rlfFJi 2.1 

I Total Production Costs In 1,000 Rs 

I 
I 
I 
I 
I 
I 

Year .••...••.•..•... 

% of nom. capacity (single product). 
Raw material 1 • . . 
Other raw materials 
Utilities •• 
Energy ...... . 
Labour, direct ••• 
Repair, maintenance 
Spares ..•.• 
Factory overheads 

Factory costs • • 
~.dministrative overheads 
Indir. costs, sales and distribution 
Direct costs, sales and distribution 
Depreciation •• 
Financial costs ... 

Total production costs 

Costs per unit ( single o~oduct ) 
Of it foreign, % 
Of it variable,% 
Total labour •• 

ZC-05- 8 

0.000 
226?5.00ii 

2660.867 
14016.710 
12092.400 
8693.6ili 
971.299 

2271.951 
4552.957 

66135.860 
2460.585 
1408.457 

0.000 
946.221 

0.000 

2009 

0.000 
22876.Ci'lil 

2650.&i7 
14015.710 
12092.400 
8693.673 
971.£99 

2271.951 
4552.957 

68135.860 
2460.585 
140S.457 

0.000 
9.:5.228 

O.JOQ 

72951.130 72951.ljO 

!}.0()0 
0.000 

73.176 

9179.675 

O.C-00 
o.cco 
jj .175 

9179.573 

- i.JllIOOiC:ZECHOSLC'JA!<f/\ JOi ·n PRC:\;.• PRiJ; 



• COM FAR 
2J UNIOO 

---------------------------------------------------------------------- cc'*~~R 2.1 - tr~iilOJCZ£CPOSLO-vAK!A JOi~T ?ROG •• ~~,:.; 

Net Working Capital in 1,000 Rs 

Year . . 1995 1996 1997 19;8-2009 

Coverage me co to 

Current assets & 
Accounts receivable 0 0.000 o.e-~~~ O.!!CO O.C-!!O 

Inventory and materials 16 22.5 672.266 !4i9.2I9 li52.198 1762.l;G 
[nergy . . . 0 o.oco O.C-00 0.000 0.000 
Spares . . . . . 180 2.0 907.624 1056. 799 1135.975 1135.976 

Work in progress . 10 36.0 1025.139 Hill.J3; 1892.663 um.e.fiJ 

Finished products 10 36.0 1089.356 15]8.35~ i%1.0i2 1951.:m 
cash ii' hand . . . . 0 Ii.COO O.OC-0 c.coo 0.000 
Total current assets 3694.385 5765.711 6751.~ 6751.e.;e 

Current liabilities and 
Accounts payable . . . 30 12.:J 3075.417 4334.017 5677.988 5677.~ 

--------------- --------------- --------------- ---------------
Net 100rking Cc>ital . . 618.968 931.69.; ion.5CC IIJ73.660 

Increase in working capital 611!.Coo 312.715 142 .155 G.COO 

ffet ;;or~ing capital, lccal 618.9t-8 Sll .69.; 1073.850 1073.850 
Get i!iOrking capital, foreign O.O!JiJ O.CCJ c_cct0 O.C.;J:J 

:iote: l!ldc = mini;;a..;i C.ays of coverage ; coto = coefficient of t~r~~v£r . 
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---------------------------------------------------··------------------ ~.!JI 2.1 - Ga!Li0/CZECH05LO~AXI~ JOi~i F~CG., F~;t 

Source of Finance, constrl;ction1n 1,000P.s 

Year ••••.••.•••..• 

Eq>Jit;;, ordinary •• 
Equity, preference. 

Subsidies, grants . 

Loan A, foreign • 
Luan 8, foreign •• 
Loan C, foreign • 

LG.ln A, I oca I •••• 
Loan B, local •••• 
loan C, local •.•• 

Total loan •••••••• 

Current liabilities 
e.ank overdraft •..• 

Total funds .•••.•• 

1994 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

240109.000 
0.000 
0.000 

240109.000 

0.000 
C.OGO 

240109.000 



I 
I 
I .f,Ol'IJ.~o~ 

---------------------------------------------------------------------- cc;~"fl;A 2.1 - U~IOO!ClfCffi)SlCi'lA.~IA ~:Or~i F?~~-. F~; 

I Source of Finance, production tn 1,000 Rs 

Year .........•..•. 1995 1996 IS-~:! IS-;8-2005 

I Equity, ordinary .. 0.000 0.000 0.000 0.000 
Equity. preference. 0.000 0.000 0.000 0.000 

I 
Subsidies, grants 0.000 0.000 o.o-:ro G .C-JQ 

Loan A, foreign o.oco 0.000 O.C~'J a.cc-:> 
lOGn B, foreign •• 0.000 0.000 G.C .. J~ O.'-:.=,:_:.!) 

I 
Loan c, foreign 0.000 0.000 O.C-\l'J 0.000 
Loan A, local. ... 361677 .300 -60PS.630 -60175.63:1 -~i;"5.53U 

Loan 8, Joe.ii. ••• 0.000 c. IX!-:! o.r•'Xl 0 .OC-0 

I 
Loan C, local •••• 0.00-J 0.000 o.~~J " .-~ ..... ft 

~.v-..-..1 

------------- --------------- --------------- ---------------
Total loan ........ 361677 .300 -60178.630 -EC!la.53:1 -&1175.530 

I Current liabilities 3r.15 • .;11 1758.CCO e;;3_911 " .-.::n 
\I ..... 

Bank own:lraf t .... -.. ll.000 0.0~ 0.00-~ a.~co 

--------------- --------------- --------------- ---------------

I 
Total funds ........ 364752.700 -SQ.;?0.020 -5933~.65!} -fCF3.630 

I 
I 
I 
I 
I 
I 

I 

I 
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fiOM!~o~ 
---------------------------------------------------------------------- C~f~ 2.! - Ulli>O/CZ£OIOSLctwAJCi~ JOI!.T P~OG., P~~ 

ca.shflow Tables, construction in 1,000 Rs 

Year .•••••. 

Total cash Inflow 

Financial re:><;-urces • 
Sales, net of tax . 

Total cash outflow • 

Total as~ts • • 
Operatinq costs . 
Cost of finance • 
Repa~t 

Corporate tax 
Dividends paid 

Surplus ( deficit ) • 
Cll!!Ulated cash balance 

l!!flc-;;, local 
<!ut flo=, loca 1 

Surplus ( deficit ) 
lnfl<l'lf, foreign • • 
C-utfl0<::, foreign •• 
s.~rplus ( deficit ~ 

!iet cashflC\i •••• 
C:.ailated net cas!ifla= 

1994 

240109.000 

240109.000 
0.000 

240100.900 

218499.100 
O .•Jl'JO 

21609.800 
o.oco 
0.000 
0.000 

0.015 
C.!H6 

z~w::a.sc~J 

0.015 
0.0-0C 
O.GCQ 
ll.0-;};'.} 

-£16439.lCO 
-215~99.H!\i 

BALCO - SPA foils fc.r capacitors BALBl<l --- 13.9.1993 (l0c1n only, no i:: 
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I 
I -------~------------------------~----------------------------------- COMfi'R 2.l - U.,IOOiCZECnGSLC'JAXIA JOI~T PROG., Pll-¥.;Ui 

I Cashflow tables, production 1n 1,000 Rs 

Year . . . 1:195 19% 1997 1998 1999 zooo 

I Total cash inflow 584102.800 359.:98.800 4~.l!C-0 446040.GUO 445:1.ti> .OO'J 446G.10.000 
--------------- --------------- --------------- ----------·---- --------------- ---------------

I 
Financial resources 364752.700 1758.600 843.971 0.000 0.000 0.000 
Sales, net of tax 219350.000 lSi;.tC.200 4%V10.QUO -146040.000 446040.000 446\loiQ. 000 

Total cash outfl<>lf 584102.600 2321" »SOO 230559.CO-;} 218840.800 £08003.600 197176.400 

I -------------- -------- --------------- --------------- --------------- ---------------
Total assets 465100. IOil 2071.326 ~.fi.137 0.000 0.000 0.000 
O;:eratlng costs 402JI.940 61551.]iO 7200-1.9!1) 7£004.910 7200!.CHO ncc.i.9rn 

I 
Cost of finance 75710.570 108321.~\) 974d9.3!0 8665!.ZZO :'5825.070 64992 .. 910 
Repa)"ll!l!Rt 0.000 6Gl75.63'J &Jl7iL63U 6\1178.630 6Cl78.6:ID SDl.78.630 
Coroorate tax 0.000 0.0-0.') O.OC.!i O.C-0-:l 0.0"JO !LOCO 
Dividends paid 0.000 0.000 o.wJ o.coo 0 .Ol.10 0.()(\() 

I Surplus ( deficit ) 0.I2S 12 7J:'s.!lCC 2i~2l5.0W 227i~'1.3C-O ? 3C.Q 3 L. -*C-0 2+=.C-53 .SW 
Clll:Ulated cash balance 0.141 1£~376. ICO 3.: 361) l . ff'!) s 7i"lMO • .ioo BOC.331.C.OO !0571;95.MiJ 

I Inf hr~, local ~102J:.ca J5g.;ga_cOO 4 .!£-Ea-i • Q:JJ 446040.G~O .;~QG+J .C:J:J 44f:iJ.;D _n,__ 
Cut flow, local s&iiii2 .600 232it2.MO 2]:}55~.atnj 210040.COQ 20CCOS.60ij I:!7i?C.4~0 

I 
Surplus ( deficit ) 0.125 1273i6.0CO 216225.C·!}J 227199.300 235031.400 2+~-S63 .;JC:) 
Inf lo:t, foreign . O.GCO O.CCQ i)Mil o.coc 0.C'JO !U!(}•:i 

Outflow, foreign . 0.000 o.occ C .0.):J C.GCO O.QOJ O.CGQ 
Surplus ( def1c!t ) O.C·M o.coo O.G\h} o.cco o.oco 0.tJ;J!) 

I fiet cashfJc-,.i -2S5Tu5.7C-J 2gsa:o.1uo 3733~3.CCO 37~035. lCHi 374035 .100 3;:;035. IC-1 

Cw..ul<:ted net casht !I";'• -sc.i.;o5.aco -2085£9. 700 1,;r.1,;1 1~r. 539398.40;} 9!3i33.~'tij l2S7~:j?. .0:;0 •. ,.,,.,,,.,, • .,,.,,v 

I BALCO - SPA foils for cdpacitors BALBKl --- 13.9.1993 (loisn only, r.o incoo; 
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~---------------------------------------------------------------------
~ashflow tables, 

Year ••• 

production in l,000 P.s 

lrotal cash lnfl<l'lf 

Financial resour,es I Sales, .:et of tax 

Total c,as~ outflo:r 

I Total assets 
Operating casts 

I 
C~st of fin.an.;e 
l!.epa]Rfit • • 
C;:;r:-wrate t.i1 

!\i'iider.ds paid 

lJrp!us ( cieficit ) 
C~lated casfi b.llar.ce 

lnfl!l;ol, locai 

;;ut fl a.;;, ! oca 1 

111.-p!us ( aeficit ) 
·~flO'::, foreign 
~tfl;:r~, foreign .. 

Surplus ( deficit ) 

lb:t caihfle';f •••. 
C""-cul;te!f net cas:;fio . .; 

2001 

4~040.000 

0.000 

1863~4.300 

---------------
G.GUO 

;2()04.910 
5~1'!0.760 

60178.6:!0 
O.C=JC 

0.000 

25%95.700 
1317391.CQO 

4460~0.0CO 

1£.fi«i.300 
2596;S.7GG 

0.0;)0 

o.wc 
O.OCO 

37-i035.l00 
166150~.0CG 

200Z 

446040 .oco 

0.000 

446040.000 

175512 .11'!: 

--------------
O.iiOO 

7200'-.910 
4JJZ8.510 
60l/8.630 

0.000 
0.000 

270527 .~o 
1587919.0C-O 

446040.000 
li5512.100 
270527.900 

G. 'JC-0 
O.GC1l 

0.000 

j74035.100 
20J5:rnui-::<0 

G.000 
4~0-!0.C-00 

lfA!SEC. C=JO 

---------------
<LOCO 

7200 ... SlU 
32496.460 
60178.630 

o.aco 
o.oc-u 

2a135i}. !(:(; 
18G92?g.Q;10 

4.+5C4C.OCD 
. , .... "":"\ "'"" ... 
1 t:~~:il.,,. :.J\.PJ 

2a1J5o .1cc 
G.OCG 
O.OGQ 
C.OC:Q 

J7.iV~5. lCG 
240957-i.ODO 

~ ' .... 

2004 

0.000 

1~:!8.;7.&'() 

---------------
O.C-G-0 

72G04.910 
2156.i.!~U 

60173.6!C 

C.C:OO 

0.000 

29? i ~~. ~;}~ 
2l51~7!.0{;J 

4.oi6;J4U.\Ji10 

i53S47 .aou 
292192.200 

o.coo 
C.OCii 

0.00'.l 

370:1)35.100 
2 iiBcG9 .CCQ 

0.000 
446';:.;o • ou-~ 

143Cl5.!Gn 

---------------
G.CC-0 

72C'J4.910 
IOS32.l50 
6-~!fB.oJa 

O.UiJQ 

0.000 

-.A"\A"I.• '·""·"-.JV.J\!£'+.j:_;:,; 

£:!6-'.tg6.G~G 

446\i-iO.COC 
1430!5.!UO 
30~024.JO:) 

o.coo 
O.iiCC 

O.QUQ 

374035.100 
3157544.000 

, - ··-·'!" •. -.. •. j:...;;_;J::J. ;;,;;.; 

~.31.~5}i .:}G:~ 

.f~t:;::- ~-....:. :}C:J 

.·.::;_. •.•::: 

~"" ~··:1!: I:)O -·. -·-·.·~. 
~j • ~;:;:; 

u.;.;~:_· 

iJ.GGC: 

! -~~:: !;} • :.-.-. ~ ~. ~; 

3j2: t 7~. ::.:::. 

'
-------------------------··---------------------------------------------------------------------------------------------~---·. -
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.fiO~~~of 
---------------------------------------------------------------------· C~"fA~ 2.1 - UffIDO/ClECHOSLOiAl".IA JOI~T F~OG •• FR~ 

Cashflow tables, production in 1,00\l Rs 

Year ••••••• 2007 2008 2009 

Total cash ir:flO'# 446040.000 446040.000 446040.000 

Fin.1ncial resources . 0.000 0.000 O.OOil 
Sales, net of tax . 446040.000 446040.000 4'16040.000 

Total cash outflow • 

Total assets . 
C~-eratlng Cv5ts • 
Cost of finance • 
Repay!l!Ent 
Corporate tax 
DMdends paid 

Surplus ( deficit ) 
Cumulated cash balance 

lnflo;o, local 
l!utflaw, local 
Su:-plus ( deficit ) 
Iof lillo, foreign •• 
Outfl~. foreign 
su~plus ( deficit ) 

c~milated r.et cashfl~~ 

72004.910 

o.o-:io 
72C-0.t.910 

0.000 
0.000 
0.000 
0.000 

3i4035.100 
3223398.000 

4,;oo.;o.000 
72004.910 

374035.100 
<i.000 
O.OJO 
c.oao 

374035.100 

J;n571·4.0GO 

72004.910 

0.000 
72004.910 

o.occ 
0.000 
0.000 
0.000 

374035.100 
3597433.00-~ 

4460.W.OOO 
72004.910 

374035. 100 
o.oco 
o.ocn 
0.000 

374035. l(lO 
4279749 .OOG 

720'J4.9Hl 

0.000 
72004.910 

0.000 
O.OC-0 

0.000 
o.ooc 

72CG4.910 

374035. lCU 
O.OC-0 
O.C<GO 

il.OW 

374035 .100 

4553734.000 

BALCO - SPA foils for capacitors BAlBKl --- ll.9.1993 {loJn only, no in, 
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tf&.\ 
~COMFAR 

r , 2J UHElG 
---------------------------------------------------------------------- CQ;t.fAR 2.1 - U~IilO/CZECHOSLOVAKiA JOiRT rP.O\i., P~ 

cashflow Discounting: 

a) Equity paid versus Net incane fl~: 
Net present value •••••••••••••. 1303143.00 at 
Internal Rate of Return (IRR£1) •• not found 

b) Net Worth versus Net cast: return: · 
Net present value ..•...•.••••.• 1239726.00 at 
Internal Rate of Return ([RRE2) •• not found 

c) Internal Rate of Return on total im1estment: 
N6t present value •••••••••••••• 1345709.00 at 
Internal Rate of Return ( IRR ) 55.26 % 

Net Worth = Equity paid plus reserves 

15.!:ii % 

15.GO !: 

15.00 % 

BALCO - SPA foils for :apicitors BALBKl --- 13.9.1993 (loan c;nly, no i 
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•~COMFAR 
2.1 UNIOO 

-----------------------------------------------------· ---------------- CQMF,\R 2.1 - U!HOO/CZECHOSLOIAKI.A JOHIT PRC-G., PRAG 

Net !neo:ne Statement in 1,000 Rs 

Year .... 

Total sales, incl. sales tax 
Less: vartable costs, tncl. sales tax. 

Variable margin •• 
As \ of total sales 

Non-vartable costs, tncl. depreciation 

Operational margin 
As % of total sales 

C~st of finance 

Gross proftt • 
A 11 O',,;anl.CS • 
h:.aole profit 
Tax ... 

Nd profit 

D!videndc; paid • 
U11dlstributed profit • 
Accu:!'.ulated undistributed profit 

Gress profit, % of total sales • 
Uet profit, % of total sales • 
ROE, Net profit, % of equity 
ROI, Net profit•interest, % of invest. 

1995 

219350.000 
22123.140 

197226.900 
89.914 

33033.020 

164193.800 
74.855 

75770.570 

1996 

35?740.200 
42929.440 

314810. 700 
88.00U 

834'14.170 

231366.SOO 
64.674 

10832!.500 

1997 

4460.fO.OCO 
53383.040 

392657.000 
88.032 

83444.160 

j\"!-;i212.8ll0 

69.324 

97489.370 

1998 

446040.000 
53383.040 

392657.000 
88.032 

83444.140 

309212.900 
69.324 

86557 .220 

392557 .GOO 

309212.900 
69.324 

sPrt2J.210 123045.cco 211723.500 2225ss.600 233~37.aoo 

a.coo c.oco o.ooo o.ooo c.o~o 

88423.2?0 123045.GCQ 2;1?23.500 222555.EGO 233387.8GG 
0.000 O.OOQ O.COO Q.QGO o.r:oo 

88423.270 123:J.;~.;:~u 211723.500 222S5S.6CO 233.387.-100 

0.000 0.000 C.000 0.000 f .. 00V 
88423.2/0 1230~5.CCV 2li723.500 22£555.600 2333~7.aOo 

88423.270 211408~3UC 423191.800 645747.400 879135.!CU 

40.311 34.~~5 ~i.457 49.8~6 52.324 
40.311 34.395 47.467 49.896 52.22~ 

0.00(; 0.000 0.000 il.000 0.\100 
24.022 33.834 4~.208 45.208 45.208 

BALCO - SPA foils for capacitors BALBKl --· 13.9.1993 (loan only, no inc< 
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---------------------------------------------------------------------- C~fF.R 2.1 - UtilOO!CZECHOSLO'JAXIA JCPiT P?.O{;., PP.A 

Net Income Statement In 1,000 ~s 

Year • • • • 2001 2002 2003 200.t 

Total sales, Incl. sales tax 446040.000 445040.000 446040.000 446040.000 4l 61}10. 000 
Less: variable costs, incl. sales tax. 53383.040 533e3.C40 53383.040 53383.040 53383.04() 

--------------- --------------- --------------- --------------- -----------·----
Variable iMrgin . . 392657.000 392657.000 392657 .000 392657.000 392657.000 
l\s \ of total sales 80.032 85.032 68.032 88.032 BS.032 

Hon-variable costs, incl. depreciation 83444.140 &3444.140 83444.140 83444.140 69466.£10 

--------------- --------------- --------------- --------------- ---------------
Operatlooal margin 309212.900 Jf.9212 .900 JQ9212.900 JQ<;zt2.900 323i90.f:.!}0 
As % of total sales 69.324 69.32-1 69.3Z4 69.324 72.4~ 

Cost of flnancr= 64992.910 54160.760 H328.610 32496.460 2Hi64.300 
--------------- --------------- --------------- --------------- ---------------

Gross profit 244219.900 255052.100 2558B4.3il0 276?16.400 30!525.5CO 
All~ances 0.000 Ii.GOO o.oco 0.000 G .. 000 
Taxable profit 2.14219.900 255052 .100 £!)5884.300 2767i6.400 3•:: 152E .. SOC 
lax . . C.000 (! '"~n 0.000 0.000 O.QDG 

--------------- --------------- --------------- --------------- ---------------
!let profit 244219.900 255052.lOD 265~4.JCO 276715.400 1CI5?6.5DC 

Ciividends paid 0.000 O .. JOG O.QJQ O .. UUfi iJ.COD 

Undistributed profit 24.t219.~00 25SG52. IGO 26588:+.300 276716.400 3015-:5.500 
Ac ClSU I.: t ed undistributed profit il23l55.:JUG 13!8.:iQ! .. GOG l5-i42!H .ClGO l92lGG8.GGQ 2222534 .. GDG 

Gross pro' it, % of total sales 54. 7S3 57.181 5\!.610 02.o::s 57.601 
ti et profit, % of total sales 54.75j 57.151 59.610 62.Qj5 67 .6Crl 
!:OE, Net profit, % of equity 0.000 o.ooc 0.000 0.000 0.000 
ROI, tlet profit•interest, . of invest. 45.208 45.208 45.208 45.208 ~7.252 ... 

BALCO - SPA foils for capacitors BALBKl --- 13.9.1993 (loan only, no inc 
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---------------------------------------------------------------------- CC..!!FA.~ 2.1 - U*IOO/CZECHOSLOVAKIA JOi~T F~C-!J., PIV\G: 

Net Income Statement in l,Goo Rs 

Year • • • • • • 

Total sales, incl. sales tax 
less: variable costs, incl. sales tax. 

Variable margin • 
As % of total sales 

Non-variable costs, incl. depreciation 

O;ieration= 1 margin 
As % of total sales 

Cost of finance 

Gross profit • 
Al lo·.oances •• 
Taxable prof it 
Tax • 

Net profit 

Divide11d!. paid 
Undistributed profit 
Accumulated undistributed profit 

Gross profit, % of total sales 
Net profit, % of total salei • 
ROE, llet profit, % of eq11 i ty 
ROI, Net profit+interest, % of invest. 

2005 

446040.000 
53383.040 

392657.000 
88.032 

19568.080 

373088.900 
83.645 

0.000 

373088.900 
0.000 

373088.900 
0.000 

373088.900 

0.000 
373088.900 

2595623.000 

83.645 
83.645 
0.000 

54.547 

2006 

446040.000 
53383.040 

392657.000 
88.032 

19~68.080 

373088.900 
83.645 

0.000 

373088.900 
f..000 

373088.900 
0.000 

373088.900 

0.000 
373088.900 

2968712 .000 

83.645 
83.645 
0.000 

54.547 

2007 

446040.000 
53383.041) 

392657 .000 
88.032 

19568.080 

373088.900 
83.645 

0.000 

373088.900 
0.000 

3 7 30/lrS. 901l 
0.000 

373088.900 

0.000 
373088.900 

3341801.00IJ 

83.645 
83.645 
0.000 

54.547 

2003 

446040.000 
53383.040 

392657.000 
88.03~ 

19568.080 

373088.900 
83.645 

0.000 

373088.900 
C.000 

373088.900 
a.coo 

373C8a.900 

0.000 
373088.900 

3714090.000 

83.645 
83.645 
0.000 

54.547 

2009 

446040.000 
53383.040 

392657.000 
aa.032 

19568.090 

373088.900 
83.645 

0.000 

373058.~00 

0.000 
373088.'lOO 

o.::ioo 

373088.llOO 

o.noo 
373088.900 

4087979.GOO 

83.645 
33.645 
0.000 
54.~47 

BALCO - SPA fc;ls for capacitors 8ALBKl --- 13.9.1993 (loan or.ly, no incc 
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---------------------------------------------------------------------- C{F.lfi!ft 2.1 - u~riiO/CZECHOSLOVAKiA JO!~T F~C-U., P~AG 

I Projected Balance Sheets, construction In I,OOORs 

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 a·1al lable • 
Loss carried for.oard 
Loss ••.•••.•..•... 

Total liabilities 

Equity capital . 
Reserves, retained profit 
Profit ••••.••.• 
Long and medium term debt 
Current liabilities ... 
Bank ovetdraft, finance required. 

Total debt • • 

Equity, % of liabilities 

1994 

240109.000 

0.000 
240108.900 

0.000 
0.000 

0.016 
0.000 
0.000 

t4Ci09.0GO 

o.oco 
O.OGO 
0.000 

24()109.000 
0.000 
0.000 

2-'01!!9.000 

o.ooo 

BALCO - S?A foils for capacitcrs fALSra --- 13.9.1~93 (lrr;.:rr ::;~i;:. ::c ;~=~ 



.f.OM!~of 
---------------------------------------------------------------------- CC.~f~R 2. l - UiHOO/CZECHOSLOVAKIA JGHH PRCG., ?Rk 

Projected Balance Sheets 1 Production in l,000 Rs 

Year 1995 :996 1997 1998 1999 

Total assets 693284.900 757909.900 910298.800 1072676.000 1245SB5.!i00 

--------------- --------------- --------------- --------------- ---------------
Fixed assets, net of depreciation 225184.700 624768.200 559945.900 495123.600 430301.300 
Construction In progress 464405.800 0.000 0.000 0.000 0.000 
Current assets . . . . . 3694.385 !)765. 711 6751.849 6751.849 6751.849 
Cash, bank . . . . . 0.000 0.000 (i.000 0.000 0.000 
Cash surplus, finance available 0.063 127375.IOO 343501.000 570000.300 auooJ1 .ano 
Loss carried forward 0.000 o.ooo 0.000 0.000 ti.COO 
Loss . . . 0.000 O.OilO 0.000 O.GOO O.CGO 

Total liabil it; es 693284.900 757909.900 910298.800 1072676 .000 1245B55.!iOG 

--------------- --------------- --------------- --------------- ---------------
t:quity capital 0.000 0.000 0.000 0.000 O.GGG 
Reserves, retained profit 0.000 88423.270 211468.300 4c'.3i!il.800 645747.400 
Profit . . 88423.270 121045.CQQ 211723.500 222555.600 2333-57 .. E.OD 

Long and medium term debt 601766.300 541607.500 c!Bi429.000 421250.400 35i07!.SOO 
Current liabilities 3075.•Hl 4834.017 5677.938 5677.988 5511. sa.s 
Bank overdraft, finance required. 0.000 O.GOC 0.000 O.OOiJ Ci.GOO 

Total debt . 604861.700 546441.6\iO 4&7107 .000 426928.40() 3667:+~.coo 

Equity, '9 of 1i abilities 0.000 0.000 0.000 0.000 O.U00 

BALCJ - SPA foils for capacitors BALB!l:l --- 13.9.1993 (k:n only, no ir-: 
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2.1 UH IOO 

----------------------------~---------------------------------------- C!lttfA.q 2.1 - U~IDO/CZECHOSLOvMCIA JOI~T P~;)!;., PP..~~ 

I Projected Balance Sheets, Production in 1,000 P.s 

Year . . . 2000 2001 2002 2003 2JO=l 

I Total assets 1429926.000 1624800.000 1830505.000 204 7043. 000 22aa391 .ooo 

--------------- --------------- --------------- --------------- ---------------

I 
Fixed assets, net of depreciation 365479.000 300656.800 235834.500 171012.ZOO 120157 .800 
Construction in progress o.cmo 0.000 0.000 0.000 0.000 
Current assets . . . . 6751.849 6751.849 6751.849 6751.849 6?51.B-n 

Cash, bank . . . 0.000 O.C.00 0.000 0.000 O.CGO 

I lash surplus, finance dvailable . 1057695.000 1317391.()00 1587gl9.000 1869279.000 2151471.000 
Loss carried forRard il.000 0.000 0.000 0.000 (l.000 

Loss . . . . . . . . . 0.000 O.OC-0 O.C-00 0.000 C .C~i•i 

I Total I iabil i ties 1429925.000 162 48C:Q. OC-0 1830505.!lOO 2047043.000 W!i339i .(HiO 

--------------- --------------- --------------- --------------- ---------------

I fqulty capita 1 0.000 0.000 0.000 0.000 G.illJO 
Reserves, retained profit 879135.100 112 3355 . C-OV 1373407 .000 164.f291.0CO 1921008.CGO 
Profit . . . . . 244219.900 255,,i:lZ.HiO 2c588~.3GO 2?6?16.40G 301526.500 

I Long and medilS!I term deht 3C0893.ICO 240714.500 !80535.900 120357.300 60178.630 

Current ltanflltles 5677 .983 5677.9SS 
...... ,.~ 1\1'\l"t. 5677 .980 5677. ~E .. 5 :J::J,·; .'::'OO 

Bank overdraft, fin~n~e required. 0.000 0.00-:l 0.0'J0 0.000 O.DCG 

I Total debt 306571.100 246392.500 Ic-52i 3. 900 1~6035.200 65355.510 

Equity, % cf liabilities 0.000 c.cao 0.000 0.000 O.CDG 

I BALCO - S~A foils for c:a;;ac:itors B.i\Li!i<l --- 13.9.1993 (lo~n only, r:c; in: 
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-----------------~~------------~-~-----------~--~---~---------- C~A~ 2.1 - tmillOiCZEOtOSlCl'/AKfA .i€ll~I P~CG-, PK: 

I Projected Balance Sheets, Production in 1,0:'.!:'.l Rs 

Year 2005 2006 2007 2008 2009 

I Total assets 2601301 • 000 2974390.C-OO 3347479.COO 3 720568. 000 4093657 .C-00 

--------------- -·------------- --------------- ---------------- ---------------

I 
fii:ed assets, net of depreciation 119221-600 118275.~00 117329.200 llliJ82.9CO 115~36.700 

Construction in progress 0.000 o.coo O.Ov"'O 0.000 0.00\l 

Current assets . . . . . . . 6751.849 675i.8~9 5751.&l9 675t.a49 67Si .549 

Gish, bank . . . . . . . . . 0.000 O.C"-0 0.000 0.000 o .. cco 

I Cash sul"(llus, finance available 2475328.000 2849j63.COO 322:ma.o-au 3597434.0W 3971459.~0 

Loss carried forward 0.000 0.0!.iO O.Ot'A 0.000 0.000 
Loss . . . . . . . . . 0.000 0.000 0 .Ov"IG o.oco o.ooo 

I Total ltabt ltttes 260L301.COO £97.;39().{\tnj 3lm79.0CO 3720560.000 40~3657.000 

--------------- --------------- --------------- --------------- ---------------

I Equity capital 0.000 0 """ 0.000 0.000 o.oao owUV 

Resen;es, retained profit 2222534.COO 2595623.COO 2goan2.aoo ll\1501.00Q j714890.QfrJ 

Profit . . 373088.900 373055_goo 3ij•JC.a.r.oo 373000.900 3 nr":.a. 900 

I Long and medium tenn debt 0.000 O.CGO G.000 G.00\i C.DGV 
Current liabi Ii ties 567:.988 san .9aa ~677.988 5677 .988 ---- ---~Oli.~~~ 

Bank overdraft, finar.ce :-eq;;fred. o.cco o.ccc (l.OCO 0.00{! 0.:100 

I Total det;t 5677 .9e.a 5677.!iSB 5677 _gc:.a !i57i.!ie~ ----- ---. . ::~: .: .·l~~ 

Equity, % of liabi I !ties 0.000 0.000 o.cco o .. coc o.ccu 

I ---------------------------------------------------------------------------------------------------------------------------
BALCO - S?A fo!ls fer c.;pac!tors BALBKi --- 13.9.1993 (kan c:11:i. :'=:: i• 
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---------------------------------------------------------------------- CCHFAR 2.1 - U!UDO!CZ£CHOSLOVAKIA JOHH PROC., PRAGUE: --

BALCO - SPA fotls for capacitors BALBBl 
13.9.1993 (loan onlyt no income tax) 
Foil treatment in BBU, no SPA recycl. 

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

foreign currency 1 untt -
local currency I unit = 

1.0000 un1ts accour.t1ng currency 
l.0000 units accounting currency 

accounting currency: 1,000 Rs 
----------------------------------------~---------------------------------------------------------------------------------------

Total initial investment curir~1 coostruction phase 

fixed assets: 
current assets: 
total assets: 

240007.80 

0.00 
240007.80 

0.000 \ foreign 
~.000 % foreign 
0.000 % foreign 

1
--------------------------------------~-----------------------------------------------------------------------------------------

Source of funds during construction phase 

I 
equity & grants: 
foreign loans : 
local loans : 

0.00 
0.00 

240007.QQ 

0.000 % fore!gn 

total funds : 240007.90 0.000 % foreign 

1----------- ------------------------------------------------------------------· -----·---------------------------------- ------------
Cashf low from operations 

I Year: l 2 3 
operating costs: 41865.01 63759.83 74597.05 
depreciation 14923.49 64821.58 64821.58 

I Interest 75906.53 108611.60 97750.47 
---------------- ------------ ------------ ------------
production costs 132695.00 237193.00 23716~.10 

I thereof foreign 0.00 ·~ 0.00 % 0.00 % 
total sales 219350.00 357740.20 446040.00 

I 
gross incane 86654.97 120547.10 208870.90 
net income 86654.97 120547 .10 208870.90 
cash balance 0.00 124738.60 213225.50 
net cashflow -287483.60 293690.10 371315.80 

I 
Net Present Value at: 15.00 % • 1331825.00 

I 
Internal Rate of Return: 54.84 % 
Return on equltyl: not found 
Return on equlty2: not found 

1---------------------------------------------------------------------------------------------------------------------------------
Index of Schedules produced by COl1FAR 

I 
I 
I 

Total Initial Investment 
Total lnvestllent during production 
Total production costs 
Working Capital requirements 

Cashflow Tables 
Projected Balance 
Net incane statement 
Source of finance 
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I 
I 

------------------------------------------------------------------·--- CCT!FAR Z.l - UMIOO!CZECHOSL01A.~I~ JO!~T PRC:G .• PR~G~. 

I Total Initial Investment in i,aco Rs 

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

Year •.•••••.• 

Fixed investment costs 
Land, site preparation, de-11elope!'nt 

Buildings and civil works •••• 

Auxiliary and service factlittes 
Incorporated fixed assets .. 
Plant machinery and equipment 

Total fixed investme.1t costs . 

Pre-production capital expenditures. 
Get ~rking capital 

Total initial in¥estir.ent costs 

Cf it foreign, in % ••••• 

1994 

1068.440 
25150.750 

0.000 
25!J84.4G(J 

105010.000 

159313.600 

8J694.210 
0.000 

0.000 

(; .""'l;,;;.:: r.:-:; • ':"':.- ~ ~r.-;-
\ ·--·· -···;I ··-
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® 
COMFAR 

UH I DO I 
---------------------------------------------------------------------- Clr~fF; 2.i 

I Total Current Investment !n l,000 Rs 

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

Year •••••••.• 

filled investlelt costs 
Land, site preparation, development 
llutldtngs and c!vll "°rks ••• 
Auxiliary and servic>? faciliti~ 
Incorporated fixed assets .. 
Plant, 11achtnery and equlpaent 

Total fixed investment costs •• 

Preproduction capitals expentlitures. 
Working capital • • • • • 

Total current investment costs . 

Cf It foreign, 1t ••••••• 

1995 

0.000 
0.000 
0.000 
0.000 

464405.800 

464405.800 

0.000 
552.801 

464968.600 

0.000 

1996 

0.000 
0.000 
O.OC-0 
o.oca 
0.000 

0.00:'.l 

0.00-J 

290.258 

o.coo 

1997 

a.coo 
o.o-:io 
0.000 
fl.Cilil 

0.000 

0.000 

127.189 

12?.189 

o.coo 
-----------------------------------------------------------------------·---------------------------------------------------------

BALCO - SPA foils for capacitors 5~LB8I --- Il.~.1gq3 



I 

I 
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----------------------------------------------------- ----------------- c~ ~.R :u - tl!HOO!Cl£0IDStQ-.j,!.J(fA JC rn r ?~~.. f!i>_.!,:"_ 

I Total Production Costs in 1,000 As 

I 
Year . . . . . . . . . . . . . . 1995 19% IS97 1998 N~H 

% of 11(11. capacity (single product). o.ooa 0.::-0-J 0.00-J O.©J a.c=:=o 
Aa¥ material l . . 8677.110 i8425.680 22f!i6.000 228?6.000 228'1:l.GC"J 

I Otlle.- raw uterials 946.Siil 2146.COO 266\Ui6i 266\l.1'.Eii 265iL$-57 

Uti I !ties . . 5702.339 11272 .St1) 14016. 7i0 140Hi. 710 I40lli.7i0 
Energy . . . . . 9!6Z.'i7Z IZ99!l.48:J 15~2.410 15462.410 1~462 .. ~Hl 

I 
labour, direct . 8294.998 86i!l.675 f-093.678 85i!3.678 ;u;:-i ·--. --~~.0:0 

Repair, 11alntenance 751. i'62 901.LS? 971.299 97i .299 9?!.£:!9 
Spares . . . . 1815.247 2113.597 22ll.951 2271-951 ZVl. 951 

I 
factory overheads 3Si6.309 4257.474 4552.957 4552.95i .;5::.2.957 

--------------- --------------- --------------- --------------- - - - -- - - -- ----- --

Factory costs . . . . . l8927 .OIO 6a<rnuno 71505.880 71505.SB!l 71505 .E.00 

Adlinistrative overheads . . . 2311.025 2412.5!7 2~5s:l.5a5 246il.5a5 2~'5:1 .. 5-35 

I (ndir. costs, sales and distribution 626. 173 5C.S.25i 63G.5;G !130.590 630.5~ 

Direct costs, sales and jistrii>ution 0.000 o.coo O.C{'O 0.000 J.GG!J 
Depreciation 14923.490 64821. 5!0 u4B2L5rn 6482! .57C i482l.570 

I 
fi:iancial c~sts . 75906.530 10861 I.60J 97750.470 56£ .... 59 . .310 7602a. i;o __________ .., ____ 

--- ------ -- --· -- --------------- --------------- - --- ------------
Total production costs 132695.000 23!193.Cu!J ZJ:!O{LlOO 225 30 7 -~-00 2154~~ -~:::J 

···-·····-····- .................. ,,, a::a..a&&&&&&&&a.aa.a 2.&••••••••a-.aa.- ..a.;a,,..o;..:...a..:.~•-.a--~-· 

I Costs per unit ( single product ) C.COil il.CC;> G.000 O.il\iil •· .-.. -.,.,, 
"" • ¥\.~) 

Of it foreign, % o.coc ;;_ccn O.GVJ C.!JOil :i.GGO 

Of It variable,% I7 .395 9.1'\ ~ ... -

lV.i:.+=1 23.3!7 "'" •11: l-"·""·l"J !5.66B 

I 
Total labour . . 8?:U597 !Ht"?.9S? 9179.573 9!79.57!! 9!79.6!8 

I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
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2.1 IJNIOO 

---------------·------~----------------------~-~------------------- CG."'fFA?. 2.1 - lmlDO/CZEOICSLO~AKIA JOi~T P~DG., ~il~t 

I Total Productj on Costs In 1,000 Rs 

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

Year ...•......•..... 

\of nam. capacity (single product). 
hw &terial 1 ..• 

Other raw ruteri a Is 
Uttltttes • 
Energy • • • • • • • 
Labour, direct .. 
Repair, maintenance 
Spares ••••• 
factory overheads 

factory costs • • 
Adcinistrative overheads • 
lndir. costs, sales and distribution 
Direct costs, sales and distribution 
Depreciation •• 
Financial costs ••• 

Total production costs 

Co~ts per unit ( single product ) 
Of it foreign, % 

Of ft variable,% 
Total labour • 

2000 

0.000 
22876.000 
2660.il6i 

14016.710 
15462.410 
8693.678 

'.Jil.299 
2271.951 
4552.957 

71505.880 
2460.505 

630.590 
0.000 

64821.570 
65166.980 

2!!!l l 

0.000 
22B76.CO;J 

2&.!0 .Siii 
14015. ?IJ 
15462.41!) 
8693.678 
9il .299 

2271.951 
4552.957 

i15!!5.880 
2it6G.sas 

630.5~J 

o.oco 
6~21.570 

543C5.&10 

2002 

a.coo 
22876.0CC 
2650.567 

14016. 710 
15462.410 
8693.678 

9il.299 
2271.951 
4552.957 

71505.880 
2.+60.5!!5 
630.SSO 

0.000 
6.i:l{l .570 
HU4.640 

2003 

0.000 
22876.000 
2660.567 

14016. 710 
15462 • .+!0 
8693.678 

971.299 
2271.951 
4552.957 

71505.880 
2-t60.SS5 
f.30.5SO 

O.G-00 

6~2i.570 

3Z533.480 

0.000 
22576.CfJO 

14015. ii() 

154~2.410 

~·n.61a 

971.299 
22 71.951 
4'i52.957 

71505.Ea!J 
24€0.555 

50.S4j.5.+V 
21722.320 

--------------- --------------- --------------- ---·---------- - ---------------
204585.600 I93724.40J 1525-53.300 I72G02.IOO 147162.?uO 

--------------- ------~-------· --------------- -------·------- ···-····--·-··· 
0.000 
0.000 

27.031 
9179.678 

O.CGO 
O.GOQ 

23.S.+5 
9179.673 

o.cvo 
0.000 

30.242 
9179.678 

0.000 
0.000 

32.151 
9179.678 

o .. oco 
o.cco 

----------------------------------------------------------------------------------------------------------------------------
B.~LCO - SPA foils for capacitors &~LBBl --- 13.9.!993 
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---------------------------------------------------------------------- Ci1~F~_q 2.1 -

Total ProductiQn Costs 1n l,OOORs 

Year •••••••••••••••• 

\ of llCll. capacity (single product). 
Raw mater1al 1 • • • 
Other raw 11aterials 
Utilities •• 
Energy • • • • • • . 
Labour, direct ••• 
RL>pair, 111aintenance 
Spares 
Factory overheads 

Factory costs . . 
~Jiainistrative overheads 
tnu ••• 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 labou~ ••. 

2005- 8 

0.000 
22876.000 
2660.867 

14016.710 
15462."1.0 
8593.678 

971.299 
2271.951 
4552.957 

---------------
71505.880 
2460.585 
630.590 

0.000 
945.497 

0.000 

--------------· 
75542.550 

=============== 
0.000 
0.000 

73.205 
9179.678 

2009 

0.000 
22575.000 
2660.867 

l4016.7Hl 
15462.410 
8693.675 
9il.299 

2271.951 
4552.957 

---------------
71505.880 
2460.585 
6jQ.590 

!).000 
945.504 

0.000 

---------------
75542.560 

==============:. 
0.000 
0.000 

73.ZCS 

9179.673 

UNio;JiCZECHOSLOVAKIA JOINT PRC:{;., Pf 

!!ALCO - SPA foils for cap~c1tors BAL8Bl --- 13.9.1993 (lodn o·:l;, no in 
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---------------------------------------------------------------------- CCHFAR 2.1 

Net Working Capital in 1,000 Rs 

Year •• 

Coverage 

Current assets & 
Accounts receivable 
Inventory and 111aterlals 
Energy •••• 
~pares 

Work In progress 
Finished products 

Cash in hand ••• 

Total current assets 

me coto 

0 

16 22.5 
0 

180 2 .o 
10 36.0 
10 36.0 
0 

Current liabilities and 
Accounts payable • • • • • 30 12.0 

ftet workitllJ capi!al . 
Increase In working capital 

ftet working capital, local 
Net working capital, foreign 

1995 

0.000 
672.266 

0.000 
907.624 

1081.306 
1145.523 

0.000 
3806.119 

1996 

0.000 
141g,219 

o.ooc 
~1)56. !'99 

1689.973 
1756.987 

o.cco 
5922.973 

3243.918 5069.918 

562.801 653.060 
562.BCl 290.253 

562.801 853.060 
0.000 0.000 

Note: mdc • minimum days of coverage ; cote • coefficient of turno~er • 

- U~iOO/CZECliOSlOVAKiA JOi~T PROG., FR: 

1997 

0.000 
1762.198 

0.000 
1U5.976 

1986.274 
2054.624 

0.000 
6939.072 

5958.823 

950.249 

127. 169 

9&).249 

0.000 

1998-2009 

0.000 
1762.198 

0.000 
1135.976 

1900 .274 
2054.624 

o.oco 
6939.072 

5953.823 

980.249 
n.coo 

980.249 
o.oco 

BALCO - SPA foils for capacito~s BALBBI --- 13.9.1993 ( i oan onl:;, r.o inc 

__ I ______ _ 
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---------------------------------------------------------------------- CQHfAR 2.1 - UffIDO/CZECHOSLOVAKIA JOlffT ?ROG., ?RAG 

I Source of Finance, construction In l,OOORs 

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

Year •.•........... 

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

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

Loan B, local. ••. 
L~an C, local •••• 

Total loan ....... . 

Current lfabllitles 
Bank overdraft ..•. 

Total funds ••••••• 

1994 

0.000 
0.000 
0.000 

0.000 

0.000 
o.ooo 

240007.900 
0.000 
0.000 

240007.900 

0.000 
0.000 

240007.900 

BAlCO - SPA foils for capacitors BALeBl --- 13.9.1993 
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.f,OMJ.:~0~ 
-----------------------------~--------------------------------------- CO~fAR 2.1 - unIG-0/CZECttOSLC~AKIA ~'fiinT ?P.GG .• PP.i'G 

Source of Finance, production in 1,000 Rs 

Year .............. 1995 1996 1997 1998-2004 2005 

Equity, ordinary •• 0.000 0.000 o.oco 0.000 0.000 
Equity, preference. 0.000 0.000 0.000 0.000 O.OC!O 

Subsidies, grants 0.000 0.000 0.000 0.000 0.000 

Loan A, foreign 0.000 0.000 0.000 0.000 o.cco 
Loan B, fore:gn •. 0.000 0.000 0.000 0.000 0.000 
Loan C, foreign . 0.000 0.000 0.000 0.000 0.000 
Loan A, local. ... 363390.100 -60339.800 -60339.800 -fi0339.800 -60339.750 
Loan B, local. ••• 0.000 0.000 o.ccn 0.000 a.coo 
Loan C, local. ••• 0.000 0.000 0.000 o.ooo 0.000 

--------------- --------------- --------------- ------------~-- ---------------
Total loan ......... 363390.100 -60339.800 -60339.800 -60339.800 -60339. 750 

Current liabilities 3243.918 1826.001 BBS.904 0.000 0.000 
Bank overdraft .... 0.000 0.000 0.000 0.000 0.000 

--------------- --------------- --------------- --------------- ---------------
Total funds ........ 366634.000 -58513.600 -59450.900 -60339.800 -60339.750 

BALCO - SPA foiis for capacitcrs i!AL831 --- 13.9.1993 
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--------- ------------------------------------------------------------- CGMFF~ 2.l utHGf/CZECHOSLOlJAXIA JOI!H PROG., Pil~ 

I Cashflow Tables, construction In 1,000 Rs 

Year ••••.•• 1994 

I Total cash inflow 240007.900 

-------------

I Financial resources 240007.900 
Sales, net of tax • 0.000 

I 
Total cash outflow . 240007.800 

--------------
Total asset5 . 218407.100 
Operating costs 0.000 

I Cost of f1 nance 21600.710 
Repa)'llleflt 0.000 
Corporate tax 0.000 

I 
Dividends paid 0.000 

Surplus ( deficit ) 0.063 
C1111Ulaf.ed cash balance 0.063 

I Inflow, loca I ... 240007.900 
Outflow, local ... 240007.SGO 

I Surplu~ ( deficit ) 0.063 
Inflow, foreign .. 0.000 
Outflow, foreign .• 0.000 

I 
Surplus ( deficit ) 0.000 

Net cashflow •••• -218407.100 
Cur.ulated net cashflad -218407 .100 

I BALCO - SPA foils for capacitors BALBBl --- 13.9.1993 (loan only, no in~ 
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2.1 UHIDO 

---------------------------------------------------------------------- COHFAR 2.1 - UHiiiO/CZECnOSLOVAKIA JOINT PR'"Jii., PRAG 

cashf low tables, production 1n t,ooo Rs 

Yea:- • • • •• 

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 ca~h balance 

Inflow, local • 
Ciutftow, loc,;1 
Surplus ( deficit ) 
Inflo"1, foreign 
Outflow, foreign 
Surplus { deficit ) 

Net cashflow 
Cumulated net cashflo~ 

1995 

585984.000 

366634.000 
219350.000 

585984.100 

468212.500 
41865.000 
75906.530 

0.000 
0.000 
0.000 

-0.063 
0.000 

585984.000 
585984.100 

-0.063 
0.000 
0.000 
0.000 

-237483.600 
-505890.800 

1996 

359566.200 

1826.001 
357740.200 

234827.500 

2116.260 
63759.840 

108611.600 
60339.800 

0.000 
0.000 

124738.600 
124738.600 

359566.200 
234827.500 
124738.600 

0.000 
0.000 
0.000 

293690.100 
-212200.iOO 

1997 

446928.900 

888.904 

446040.000 

233703.400 

1016.094 
74597.060 
97750.470 
60339.800 

0.000 
0.000 

213225.500 
337964. lGO 

446928.900 
233703.400 
213225.500 

O.OCO 
0.000 
o.oco 

371315.800 
159!15.100 

1998 

446040.000 

0.000 
446040.000 

221826.ZGO 

0.000 
74597.060 
86089.310 
60339.800 

0.000 
0.000 

224213.900 
562i73.QOO 

446040.000 
22i326.200 

224213.900 
O.GOO 
0.000 
0.000 

37i443.000 
530558.100 

1999 

446040.000 

0.000 
4~6040.000 

210955.!!GO 

0.000 
74597.060 

76028.140 
60139.800 

0.000 
0.000 

235075.000 

797253.0QO 

446040.0CO 
210965.0CO 
235075.000 

a.coo 
a.coo 
IJ.ODO 

3714.B.OOO 
902001.000 

2000 

446040.000 

0.000 
446040.000 

200103.800 

0.000 
74597.060 
65166.980 
60339.800 

0.000 
0.000 

245936.20i'l 

1043139.000 

446ii40.000 
2001~3.300 

2~5936.200 

0.000 
0.000 

0.000 

}714-B.·'.JOG 
12734-l:l .OQO 

----------------------··-------------------------------------------------------------------------------------------------------
BALCO - SPA foils for capacitors BALB61 --- IJ.9.1993 (loan only, no i ncor. 
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---------------------------------------------------------------------- COHfF~ £.i 

tashflow tables, production in 1,000 Rs 

Year ••• 

lotal cash infl!l\'i 

I 
Financial resources 
Sales, net of tax • 

Total cash outflO'~ 

I Total assets 
0-.,erat i ng costs 

I Cost of finance 
Repa)"lllellt • • 
Corporate tax 
Dii:idends paid 

~urplus { deficit } 
C~T:U1ated cash balance 

lnficw, local 
C;;tfl0'.7, local 

1
-J~~!~s ( de:icit ) 
nr 10-,., foreign 

0utf!o-.:, foreign .. 
Su~pius ( deficit ) 

li.:t cashfl;;r" ..... 
c~~u:ated net cashtlc~ 

2001 

4460.W.OOO 

O.OC-J 
445040.liOO 

189242.700 
---------------

0.000 
74597.060 
54305.810 
60339.800 

0.000 
0.000 

255797 .400 
1299987 .000 

445Q-i0.COO 
189242.700 
256797 .400 

0.000 
c.cco 
(i,Qi};) 

371443.DOO 

164:1£.-3i .OCQ 

2002 

446040.000 

0.000 
446040.000 

173331.500 
---------------

0.000 
7.f597.050 
43444.MO 
60339.800 

o.coo 
0.000 

257658.500 
1567645.000 

445040.000 
17S3Sl .500 
267658.500 

0.000 
0.000 
G.OGU 

37!443.0DC 
2016330.GQQ 

2003 

ll.OC.O 

445040.000 

157520.300 

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

7459?.060 
325SJ.400 
60339.SC-O 

o.cco 
0.000 

2iS519. 700 
18.;6165.00C 

446040.00U 
167520.300 
273519.iOO 

0.000 
O.OC-0 
0.000 

3:1443.CDG 
2337773.000 

156659.200 
---------------

o.cco 
745~;- .050 
21722.320 
60339.8()0 

O.O,JO 

O.OU::l 

2393.SG.SOU 
?1: 1.~' -:n :::-.:-. 
~,..,..,.,,~v •vv-J 

445040.000 
156559.2:}0 
Z893B0.90V 

C.!JC·J 

C.000 

0.000 

371443.GCO 
2759215.GCQ 

•
tl~-~ • 

. +-~J~ @ 

COMFAR 
r , 2.1 UIHOO 

2C-JS 

a.om> 
445()40. c-co 

145798.COO 
---------------

O.CC-'J 

!~597 .050 
108-51.150 
60339. 750 

O.CC-0 
0.000 

~00242. lCO 
2~35788.COO 

445040.DCQ 
145798.!JOO 
30020::2 .100 

C.C::JO 
O.QCO 
O .. CCJ 

37l-i43.GOO 
3130659.~:;Q 

o.crn 

745=::; .OfO 

---------------
o.ocn 

745~7 .060 
O.O[.:} 

0.0~:1 
r. :\r:. • .,. 

O.GGD 

3714:i}.(!:}:} 

28072}1 .iJC;1 

. -.. ,,.. .... -- ... 
-;-:~:._:~;__.; .:_:: .. :-; 

.., ..... -., 
::.:.~::: . :_::_~:; 

!7l.!~!.OCG 

D.OGO 
t;.G0:) 

0.C:_.;; 

37~-i-i3.CCQ 

---- --- . - --1------- ·----------------- ----- ------------- ---~~~~~-~-~;-~-;:~~:-;:~ -::~::~ ~:~:--~:~~~~-~~~-;;~~~;~;;----~ ;::~ -:~ i~ ~ -~:- i ~~~7.~ ~ -
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------------------------------------------------~~------------------- C~ffo_~ 2.1 

Cashflow tables, production in 1,000 Rs 

Year ••••••• 

Total cash inflow 

Financial resources . 
Sales, net of tax . 

Total cash outflow • 

Total assets • 
Operati119 costs • 
Cost of finance . 
llepayll!tlt 

Corporate tax 
Dividends paid 

Surplll!i ( deficit ) 
Ci.mulateri cash balance 

Inflow, local . 
Oi.tflcw, loCll • 
Surplus ( deficit ) 
inflow, hreign 
Outflow, foreign • 
Surplus ( deficit ) 

Net cashflow •• 
Cumulate<! net ca~hflc~ 

2007 

446040.000 

0.000 
446040.000 

74597 .060 

0.000 
74597.060 

0.000 
0.000 
0.000 
0.000 

371443.0ilO 

3189535.000 

446040.000 
74597.CGO 

371443.000 
0.000 
0.000 
0.000 

371443.000 
3873545.000 

2008 

446040.000 

0.000 
446040.000 

74597.060 

0.000 
74597.060 

0.000 
0.000 

0.000 
0.000 

371443.000 

3560978.000 

446040.000 

74597.060 
371443.000 

0.000 

0.000 
0.000 

371443.000 
4244988.uOO 

2009 

446040.000 

0.000 

446040.000 

74597.060 

0.000 
74597.060 

0.000 

0.000 

0.000 
O.OOG 

3i1443.000 
3932421.000 

446040. OC-0 
7.+597.060 

371443.000 
O.OOQ 
0.000 
o.oco 

371443.0t';() 
4616431.000 

- U~l::iU/CZECHOSLOVAKIA JOIHT PRGG., PRA, 

BALCO - SPA foils for capacitors BALBaI --- 13.9.1993 (loan only, no incc 
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---------------------------------------------------------------------- CC:!if~M !.i - U~i::iO/CZECHOSLO~AKIA JOi~T P~C-{;., ?R~G 

I Cash!low Discounting: 

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

a) Equity paid versus 8et income flow: 
llet present valt.1e ..•..•.......• 1288164.00 at 
Internal Rate of Return (IRREl) •• not found 

b) Net Worth versus net cash return: 
Net present value ••.••••••••••• 1225506.00 at 
Internal Rate of Return (IRRE2) •• not found 

c) Internal Rate of Return on total lnvesllllent: 
Net present value ••••••••••.••• 1331825.00 at 
Internal Rate of Return ( IRR ) 54.84 \ 

Het Werth - Equity paid plus reserves 

15.00 % 

15.00 ~ 

15.0G % 

BALCO - SPA foils far capacitcrs BALSOl --- 13.9.1993 (loan only. no inc~ 



• 
I 
I .COl'IFArf 

,. , 2.1 UHIOO 

---------------------------------------------------------------------- C~~FP.?. 2.! - UNI~~/CZECllOSLOVAKIA v:Ol~T PP.CG., P~' 

I Net Income Statement in 1,000 Rs 

I 
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 margin •• 
As % of total sales 

Non-variable costs, incl. depreciation 

Operational margin 
As % of total sales 

Cost of finance 

Gross profit 
A 11 ewances • • 
Taxable profit 
Tax • 

!let llrofit 

lli11idends pd!d 
Undistributed profit .. 
Ac.:1J11Ulated undistributed profit 

Gross profit, % of total sales 
het profit, % of ~otal sales 
ttOE, Net pr~f it, % of equity 
RO:, Net pr~fit+interest, % of invest. 

1995 

219350.000 
23082.210 

196267.800 
89.477 

33706.290 

162561.500 
74. lll 

75906.530 

86654.970 
0.000 

86654.970 
0.000 

86654.970 

0.000 
86654.970 
86654.970 

39.505 

39.505 
0.000 

23. 788 

1996 

357740.200 
44463.950 

jl3276.200 
87 .571 

84ll7.450 

229i58. 700 
64.057 

1997 

446040.000 
55301.180 

3907:35.500 
87.602 

84ll 7 .440 

306621.400 
(;8.743 

97750.470 

120547.100 208870.900 
O.GOQ 0.000 

120547.100 2~370.900 

0.000 0.000 

120547 .ICO 

0.000 
120547. Hiu 

207l02. !CO 

33.597 
33.f.97 
0.000 

33.519 

20.S.370. 900 

0.000 
208870.900 

416073.000 

46.828 
46 S2S 
0.000 

44.841 

1998 

446040.000 
55301.180 

390738.800 
87.602 

84117.440 

306621.400 
68.743 

86889.310 

219732.100 
0.000 

219732 .100 
0.000 

219732 .100 

0.000 
219732.100 
635805.100 

49.263 
49.1.53 

O.CiuO 
44.B41 

1999 

446040.000 
55301.180 

390730.aoo 
87.602 

84117 .440 

306621.400 
68. 743 

76023.140 

230593.30iJ 
O.iiuii 

230593.JOC 
C.OOG 

230593.300 

0.000 
L3~5'i3.30J 

a553ga~uoo 

O.GOO 
4-i.d~I 

BAlCO - SPA foils for capacitors BALBBl --- 13.9.1993 (lea~ ~nly, no inter-
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---------------------------------------------------------------------- C[~f~.R Z.l - U~lC-0/CZECHOSLOVAXIA JOr~T PRCG., ?P.A~ 

I Net Income Statement in 1.000 Rs 

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

Year •••• 

Total sales. incl. sales tall - - - - -
Less: variable costs. incl. sales tax. 

Variable 111o1rgin 
As \ oi total sales 

!loo-variable costs, inc!. deµreciation 

Opera ti ona I margin 
As % of total sJ!es 

Cost of finance 

Gross profl t • 

A I i owctnces • • 
iaxable prcfit 
Tax .•. 

!!et profit .. 

Dividends paid 

. 

lmdistributed profit ..... . 

Accumulated undistributed p~ciit 

Gross i:rofit, % of total s~!es 

Uet profit, % of tota! sales 
ROE, Net profit, ~ of eQuity . 
kOI, Net profit~interest. % of invest. 

2000 2001 2002 2003 

446040.000 446040.000 4~.000 446040.000 446040.000 
55301.180 5530LISJ 55lilL lw 55301.180 55301.130 

--------------- ------~-------- --------------- --------------- ---------------
390738.800 3~J738.8C-O 39-:ms.ooo 3907313.000 3%73-':-.!300 

87.502 87.WZ 87 .6C2 87.!le!Z IF.502 

84117 .440 a.:111 .~.;o 8.!117 .4.!() a.i117 .::o 70139.~0i) 

--------------- --------------- --------------- --------------- ---------------
3%621 . 400 306521 • 4C·{i 106621.400 306621.400 320599. ·l(:Q 

68.743 !IB. 743 68. 7~3 68.743 i l .87 i 

65166.980 

241454.400 2523i5.6CO 263175.SCC 274037.900 29-3377.100 
0.000 0.000 0.000 0.000 0.000 

241454.400 '52~15.5~0 263176.soo ~14031.gco zgaa;1.1co 
O.QQO O.GGG G.GOG Q.Q-~j u.u~~ 

241454.400 263176.CC:O 

O.CiJO a.coo G.OGO 0.000 ."\ .-.. -..-: 
~.; • ·.1 ~~:; 

241454 .400 252315.6;]0 2E3176 .80,J 274Cj7.9CO 2·JE-G7i .1::::: 

1107353.000 1350163.000 .... 1\. .............. /\At"' 1597333.CGC 21SS260.D:J:J i.::il,jJ4~.u·;:; 

54. 133 56. 5£-S 59.GOJ 61 . .+33 ~- .:.;:_;: 

54.133 56 .. 553 59.0G3 61.43.S 57 ,..,, ... -. 
•V•.1· 

0.000 0.000 0.000 O.GOO o.oco 
44.841 44.0.il 44.841 K641 .. o.aas 

BALCO - SPA foils for capacitors BAL9Bl --- 13.9.1993 (lo:1n only, no incct 



• 
I 
I 

---------------------------------------------------------------------- C~fAR ?.l - UN?OO/CZECHOSlOVAXIA JOi~T P"O:i., PA~G 

I Net Income Statement in i.oco Rs 

I 
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. saies tax. 

Variable margin •• 
As \ of total sales 

Non-vartable costs, tncl. depreciation 

Operational 11argin • 
As % of total sales 

Cost of finance 

Gross prof! t . 
Al i~ances •• 
iaxat.Ie profit 
Tax • • • 

lie: i:;rafit 

Olvlcends paid 
Undistributed pr?fit . 
~cct;11Ulated !ITldi~tributed profit 

Gres~ profit, % of total sales 
~et profit. % of total sales 
P.G[, Net profit, ~of eq~ity . 
kOI. N~t profit•interest, % of invest. 

2005 2G0i 

446040.000 446t;t~ .. ooo 44604C .. COO 446040 .. COO 

55301.160 553uI. ISO 553Ci. ISC 553u1.10il 

--------------- --------------- --------------- ---------------
390738.800 37Ji3S.S~O 37j7]8.SG0 39073.S.800 

87.602 87 .!iGZ 87.0<J<: 87.!iO:? 

20241.360 ?C!li.360 £02.tt.360 2GW.360 
--------------- --------- ------ --------------- ---------------

370..;97_500 3;0.;g;_sco 370497 _500 370497.500 

83.064 B3.064 53.0o" 83.064 

0.000 0.000 0 .0\10 0.00-J 

370497.500 J70197.S!l() J70~97.10C 370497.500 
o.~o 0.000 O.JCO 0.000 

370497. 50-J 

:>.cco 

370497 .500 

0.000 
:no.;g7 .5oo 

256f758.000 

83.06.; 

83.064 

a.coo 
54.183 

C.GCG 

3::c.;97. suo 

G.COO 
3 7~~9? .500 

2'rF255.JOO 

E3 .. 05~ 

B:i.:6-t 

0.000 

54 .183 

O.JOC. 
370497.~0: 

J3~7753J}CC 

83 .. 004 
83.05~ 

O.O;.;O 

54.183 

370497.SCJ 
v.CGO 

o.aco 

3578250.000 

0.1.lOO 
5·U83 

2CO'J 

Bi .602 

20241.3::"0 
---------------

jIC~~'! .~OU 

83.<:64 

a.coo 
5-l.183 

BALCO - SPA foil~ for capacitors BALBBl --- iJ.9.19~3 (lc:an onl:;, no inn~ 
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---------------------------------------------------------------------- CG'1f~.R 2-1 

Projectec Balance Sheets, construction in i.~-u Rs 

Year •••• 

Total assets 

Fixed assets, net of depreciation 
Construction in progress 
Current assets ........ . 
Cash, bank ••••••••••• 

Cash surplus, finance a~ail~le . 
Loss carried fon.ard 

Loss •••••••••••••• 

Total liabilities 

Equity capital . 
Reserves, retained prof!t 
Profit ••••••••• 
Lei~ and !!!edit.:!! tcni cett 
Current liabilities . __ 
!!ar.k overdraft, f!nance required. 

Tot31 det;t __ 

Equity, ; of liabilities 

1994 

240007.900 

0.000 
240007.800 

0.000 
0.000 
0.063 
Q_Qlii) 

o.coo 

240C07.9CU 

o_cco 
O.ilOO 
0.000 

2 4•JOO 7 • 9C-'l 
0.000 
O.O!lO 

o.oco 
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I 
I 

---------------------------------------------------------------------- c~;.a 2.l - u;I!l0/CZ£CHOSLOVAKIA JOI~r PRGG., 

I Projected Balance Sheets, Production in l,C-:JO Rs 

Tear 1995 1996 1997 1998 1999 

I Tota! assets 693296.900 755330.200 904750.,00 1064143.000 1234396.000 

--------------- --------------- --------------- ------------- ---------------
Fixed assets, net of depreciation 225004.400 62-t~.600 55984i.100 495025.500 430203.900 
Construct ton In progress 464405.800 O.C-00 0 .00\l 0.000 0.000 
Current assets . . . . . . 38~.719 5922.!?79 6939.072 6939.072 6939.072 I 
Cash, bank . . . . . . . . 0.000 li.000 O.GGO 0.000 !i.U.J!i 

Cash surplus, finance available 0.000 124738.600 337%4.100 562i70.IOO 797253.000 
Loss urried ron;ard 0.000 0.000 0.000 0.000 0.000 I 
loss . . . . . . . . o.oco a.a.JU O.ilGO O.OGO O.fr:iO 

I 
Total liabilities . 693216.900 755330.200 904750.2(!() 1064143.000 12343%.0JO 

--------------- --------------- --------------- --------------- ---------------
Equity capital . . 0.000 0.000 0.0()0 0.000 0.000 

Reserves, retained profit 0.000 86654.970 207202.100 416073.000 635805.100 I 
Profit . . . . . 56654.970 1205F .IUO 2C<C-8 70. 900 219732.lOC 230593.300 
Long and medlm term debt 603393.COO 543053.200 4-S2iICL =+00 .inJ;a.600 "'"" ........ '"' -........ .JOL'V.10 .C-IJU 

Current II abi Ii t les . . 3243.918 5069.918 5958.823 5950.823 5953.323 I 
Bank m;erdraft, finance requ!red. n.ooo ().000 o_oca o.oco o.coc 

I Total debt . . . 606641.900 548128.100 488677 .200 428337 .400 36 7997 .6UG 

I 
Equity, % of liabilities 0.000 O.C-00 o.oco 0.000 O.OJC 

BALCO - SPA foil~ for ca~acitor~ PAL831 --- 13.9.!993 
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----------------------------------------------~---------------------- (ii,~fAH 2.1 - U~IDO/CZECHOSLOV/1.KIA JOHil PRCG. • pp_, 

I Projected Balance Sheets, Production in 1.coo ?.s 

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 availab!P. 
i.oss carried foraard 
Loss • • • 

Total liabilities 

Equity capital • 
Reserves, retained profit 
Profit . 
Long and medium t€nn debt 
Cu1.,.ent l iabi Ii ties • 
Bank overdraft, finance required. 

Total debt 

Eq~lty, % of llabllltles 

2000 

1415511.000 

:!65382.400 
0.000 

6939.072 
0.000 

1043159.000 
0.000 
0.000 

1415511.000 

0.000 
8663!i8.400 
241454.400 

3016(j3.9Q0 
5958.823 

O.CfiO 

307657 .800 

C.000 

2001 

16074<36.0i}() 

300560.800 
0.000 

6939.072 
0.000 

1299957.000 
0.000 
0.000 

1607486.0ilO 

0.000 
1107853.000 
252315.600 
241359. !00 

5958.323 
0.000 

247!18.GOO 

0.000 

2002 

1810323.000 

235739.2()0 

0.000 
I5675·i5.~00 

0.000 
G.000 

18lii323.0il0 

O.GOO 
13ti0l!:il .000 
2E:3!?5.800 
151019.JOU 

a.coo 

185978.ZOO 

0.000 

2003 

2024021.000 

170917. 700 
0.000 

6939.072 
o.oco 

IB46i65 .Olm 
0.000 
o.cco 

2024021.000 

0.000 
Hi23345. 000 
214037.!JOO 
1211679.500 

5%3.823 
o.coo 

125538.400 

o.oco 

BALCO - SPA foils for ca~acitcrs SALESl --- 13.J.!~93 

2004 

2262559.000 

120074.100 

a.coo 
6939.072 

0.000 
2135545.CGQ 

0.000 
O.COO 

2262559.000 

O.OGO 
1a~maJ.ouo 

29aan .mo 
6QJjg_750 

o.c:o 

I\ 1\1'.f'. 
IJ.UV\.r 
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----------------------------------------------------------------------cc~~;~ z.1 - UNIDO/CZECHOSLOVA.~!A JO!Uf ?~GG., ?~ 

Projected Balance Sheets, Production in i,ooo P.s 

Year . . . . 2005 2006 200; 2008 2009 

Total assets 2572716.000 29432H.GCO 3~!3711.COO 3684209.000 4054706.00C 

--------------- --------------- --------------- --------------- ---------------
Fl xt:c! assets, net of depreciation 119128.600 118183.iOO !17237.600 116292.100 II53.t6.6GG 
Construction in progress 0.000 0.000 0.000 0.000 (). {){)() 

Current assets . - 6939.072 6939.072 6!;39.072 6939.072 6939.0?2 
Cash, bank . . 0.000 0.000 0.000 0.000 o.ooc 
Cash surplus, fin~nce avnilable 2446649.000 2818092.COO 3rngsJs.ooo 3560978.000 3932-121.00V 
loss carried forward 0.000 O.CGO 0.CQ~ C.000 0.000 

Loss . . . O.OGll o.cco 0.000 0.000 o.oco 

Total lia:.ii Ii ties 2572716 .000 2943214.000 331371 i.000 3684209.000 4054706.000 

--------------- --------------- --------------- --------------- ---------------
Equity capital o.ooo O.CGO 0.000 0.000 G.;JOO 

Reserves, retained profit 21~6200.000 2566758.000 nFZ55.000 ~307153.000 3678250.CO~ 

Profit . . 370497.500 3 70-19 7. 500 }7G.+97.500 370497.SO:i 37Q~g: .500 

Long ar.d medium tenn debt -0.004 -0.004 -0.0iH -o.oo.: I\ .,I\. 
-v.:.i;;....:. 

Current liabilities 5958.823 5958.823 5953.823 5958.823 5gsa.a2~ 

Bank overdraft, finance reqi;ired. a.coo o.ccn o.oco o.occ c.cao 

Total debt 5958.819 5958.819 ~SSS.819 5958.819 5955.81~ 

Equity, % of l labi l ltles o.oco o.coo 0.000 0.()00 O.GG:J 

BALCO - SPA fcils fer ca~a~itcrs BALBBl --- i3.9.1g93 
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-------------------COMFAR 2.1 UNIDO/C4EC~S~OVAKIA ~OIHT PROO., PRAQUE -----
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-------------------COl'IFAR 2.1 UHIDO/CZECHOSLOVAKIA ,'?QINT PROO •• PRAOUE -----
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• -------------------COMFAR 2.1 UNIOO/CZECHOSLOVAKIA .JOINT PROO., PRAGUE -----
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I I "'Ked Casts Coverage Ratio 
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