
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


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

~[kfu)~~c 
:. : ".,~ - • • •. _. :: •".I • • '._: • 20/23 

U.NJ.D.O. 

UNITEDNATIONSINDUSTRJALDEVELOPMENTORG~"'llZ.ATION 

FEASIBILm STIJDY FOR 

AN INDUSTRIAL PLANT DESIGNED TO MANUFACTURE 

HYDRAUUC MICR0.1lJRBINES 

IN E11110PIA 

UNIDO PROJECT NR. US/GL0/14/086 

CONTRACT NR.19/179 

FINAL R£PORT 

March 1993 

-u,. 
tttiu>~ 

q _,.~ .. IM= 

"1. t;t.":- J. " .. --

BALDO & C. REFERENCE : COMM. 8112/89 



I 

I ~~~Cs~ 
~' · .. :;:. .. . . ~ ·. ,· .. : : -

I 
INDEX 

I 
I 
I 

o. SUMMARY AND CONO.USIONS 1 

1. PROJECT BACKGROUND AND mSTORY 1 

1.1 Introduction 1 

I 1.2 Hydropowu option 2 

1.3 Generalities OD hydraulic twbincs 3 

I 
1.3.1 Pckon v.-bcel turbine 4 

1.3.2 Radial flow turbine 6 

1.3.3 Axial Dow turbine 8 
1.3.4 Comparison of hydraulic turbine cfliciencies 9 

I 1.4 Cross-Dow turbine (MICffEU..BANKI) 9 
1.5 Hydraulic micro-turbines and 

I 
micr~hydro power plants 13 

1.6 Choice of turbine 13 

I 
2. MARKET AND PLANT CAPACITY 14 

2.1 The market 14 

I 2.1.1. Generalities 14 

2.1.2 Hydropotential 14 

2.1.3 Typical application 14/C 

I 
2.1.4 Market potential 14/D 

2.2 Plant capacity and production progJammc 15 
2.3 Sales prices and revenues 16 

I 3. MATERIALS AND INPUTS 18 

4. LOCATION AND SITE 29 

I 
s. PROJECT ENGINEERING 29 

S.1 Process description 29 

I 
S.2 Layout and civil works 31 
S.3 Equipment list 33 
s. ~ Investment costs 34 

6. PLANT ORGANIZATION 34 
7. MANPOWER AND PERSONNEL 34 

7.1 Scheme of personnel with yearly cost 36 

8. IMPLEMENTATION SCHEDULE 36 

9. RNANCIALEVALUATION 36 

9.1 Comfar input cables assumptions 37 

9.2 Sources of fmance 39 



I 

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

o. SUMMABY AND CQNCWSlmJS 

The present fcasibilily study analyses tbe viabiliry of a new plant c:omisting ii: a manufaduring and 

usembling line ol miao bydroplants with power- rating ranging from 5 to 6 KW. The mechanical 

component of these plants, that is the turbine wbcel (PELTON or BANKl-MIOIELL type) should 

be manufactured 1ocaDy by the factory which is considered in this study, wbi1c the o<her electric and 

electroaic componcnlS (gcncralor coupled to the turbine whccl, control board and regulator) should 

be imported from tbe foreign partner. 

The production ar.scmbting capacity of the envisaged plant will be 25 micro-hydroplants per year al 

full capacity, that is forcsceo to be readied at the third year ol operation. 

The pcrsoancl employed will be 10 UDits, iaducling management, administra1"cs and production 

The initial fimf ilm:stmcat should be in the range of 564,<m l!S dollars, shared into 349,<m USS of 

foreign amcnc:y and fhc baJancc of 215,00 US S of equivalent local currency. 

The intcmal rate of rcturD (IRR) is 30.44%. 

The net present value (NPV) computed at 10% discounting rate is 1,082,880 US S. 

More financial dclails arc shown in the COMFAR SCHEDULES at the end of this study. 

1. PBQJECT BACKGROUNQ AND HJSIJ)RY 

1.1 INTRODUCl10N 

New and renewable sources of energy, solar, wind, biomass anc; small hydro power station arc major 

strategic clements in pr~i>ting locaJ economic possibilities and helping to satisfy basic needs. 

The prOYisioa of small energy rC10urccs in rural areas can stimulate rural development, including 

rural industries, water pumping for locaJ agriculture (irrigation) and o<hcr applications which can 

stimulate rural employment and rr.ducc the migration from villages to urban centres. 

A progammc, 1pec:ifica1Jy fmalized to the idcntifiaticn and promo<ion of industrial projects for tbc 

production in developing countriel of machinery and cquipmcnl for the u1ilization of renewable 
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cnctgics. has been conducted by UNIDO with the fmancing of the Italian g<WCmmenl and wirh 

cooperation of the Italian agency for nuclear and alternative energy (ENEA). 

In the frame hydropowcr has been found as a major option for energy development, specially in 

those countries where the hydropotential has slill largc possibilities of exploitation. 

Ethiopia is one of the countries where hydraulic energy potential is very high. with only a very link 

percentage of it presently ezploited. 

EdUopia's population. 45 million about in 1986, is largely rural and is expected lo reach 80 million in 

2005-2010. out of which 3/4, that is tiO million, will slill be living in rural areas. 

The existence of a large and growing rural population means the need of increasing the energy 

sources, to imprOYC the living conditions in the areas far from the urban centres. 

In this contexi. the Ethiopian Ministry of Mines and Energy carried out a study to identify the sites 

where small hydro-clcctric power plants could be inSlalled. 

An Italian partner was identified (IREM Co. of Turin), owner cl the technology for manufaduring 

the equipment and available to transfer the production technology. 

Within this frame of cooperation it is foreseen that in the fU'Sl step of this projed all the mechanical 

and electrical components will be supplied by the l1alian partner as separate parts or CKDS 

(completely knock down), while in a second step some components should be produced locally. 

1.l HYDROPOWER omoN 

Eledriciry is a useful form of energy for both industrial and social purposes. 

Electric energy can be produced by means of an eledric generator coupled wi1h a fuel operated 

engine or a turbine; turbine can be opeuted by water, gas or steam. 

II is estimated that only a quarter of the whole eledric energy presently consumed in rhe world is 

produced by hydraulic sources. 

Countries like Western Europe (especially Switzerland) and Japan have reached high levels of 

utilization of their own hydraulic potential. 

Water power is a ideal form of energy, being recyclable, free and clean . 

~ HYDRAULIC MICRO-nJRIHNES IN ETHIOPIA ._......._ _________ _ PAGE 2 
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1.3 

Hydro-resources arc identified with low cost when compared with other energy form. Projects can 

be large-scale for big industrial ~cots or small-scale for rural and decentralized industrial 

applications. 

GENERALl11ES ON HYDRAULIC TIJRBINES 

Hydraulic turbine is a machine lhat produces power by converting the energy contained in a 

cootinuously flowing water stream into rtltatioaal energy. Power may range from few kilowatts to 

many thousands of kilowatts in the largest power plants. 

Turbines can be used to produce mechanical energy by operating directly coupled machines like 

grain mills; more frequently, turbines arc used for converting iiydraulic energy into electric energy. 

Generally operating the capital costs of a hydroelectric power plant including all the facilities and 

anciDaries (ic. resenoir, pipelines, turbines, etc..) are higher than thermal station, bnt they have 

many advantages, some of which arc: 

1. potentially inexhaustible supply of free energy 

2. DO atmospheric pollution 

3. high efficieDcy 

4. operational fleD"bility 

S. low wear and tear 

Types of turbines can be classified considering the water flow related to the rotating member oi 

turbine. If the Oow is essentially axial with no radial movement of the streamlines, then the turbine is 

classed as an axial flow machine. If the flow is mainly radial it is classed as a radial flow machine. 

Other types of turbines exist between the IWO principal above mentioned ones. 

The following defmitions will be useful for an easy understanding of the matter concerned: 

RQTQR: the rotating member of an axial fl<M turbine 

RW:fNER.: the rotating member of a radial-flow hydraulic turbine 

~ HYDRAULIC MICRO·TIJRBINES IN ETHIOPIA 
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1.3.1 

DBAUGIIT TUBE: a diffuser situated at the outlet of an hydraulic turbine; it converts kinetic-

energy into Slatic pressure head. 

a spiral passage that sencs to increase the velocity of the water bcfo:-c entry 

thenmncr. 

An other dassificatQI of turbine type refers to the operating mode of the fluid (water): according to 

this, the main types of turbines used today arc impulse and rcac:tion turbines. 

A complete ~e.ification of turbine types is shown in the following scheme: 

I TURBINES I 
I 

I 
IMPULSE [ REACTION l 

PELTONT. 

I I 
RADIAL FLOW I MIXED FLOW I AXIAL FLOW 

FRANCIS T. KAPLAN T. 

These terms will be clarified in the 1, .:.owing paragraphs, where each type of t.urbinc will be 

considered in detail. 

Pelton wlml tgrblge 

The Pelton wheel turbine is a pure impulse in which a jct of fluid issuing from a nozzle impinges on 

a SucceWOD of curved buckets fixed to the periphery of a rotating wheel. 

The buckets defied the jct through an angle of bctwccn 160 and 16S in the same plan as the jct and 

it is the turning of the jct that causes the momentum change of the fluid and its reaction on the 

buckets. A bucket is therefore pushed away by the jc! and the next bucket moves round to be 

HYDRAULIC MICRO·TURBJNES IN ETHIOPIA PAGE 4 
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similarly aded upon. The spent water falls vertically into the lower reservoir or tailracc and the 

whole energy tramfcr from nozzle outlet to tailrace takes pla~ at constant pressure. 

Elements cl a Pcltoa wbccl h11billc with four jets. 

A shallow-slope pressure tunnel exrends from the reservoir to a poiut almost vertically above the 

location of the turbine. 

A pipe of almost vertical slope called the pcnstock jcins the cod of the pressure tunnel to the nozzle, 

while a surge tank is installed at the upper end of the penstock to darap out Dow control pressure 

and velocity transients. It is emphasi7.Cd :hat, compared with the penstock, the pressure tunnel could 

be extremely long, its slope is cxtremcly shallow and it should undergo no large pressure Duduations 

caused by inlet valve Dow control. The penstock must be protcded against the large pressure 

Duduations that could occur between the nozzle and surge tank, and is usually a single steel-lined 

concrete pipe or a steel-lined excavated tunnel. At the turbine end of the penstock is the nozzle, 

which converts the total head at inlet to the nozzle into water jct with velocity C, at atmospheric 

prcuure. 

The water impact on the buckets reaults in moving the wheel around iu rotation axis. 

HY::>RAULIC MICRO·nJRBINES IN ETHIOPIA PAGE 5 
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Hydraulic turbines arc usually coupled dircdly to an clcdrical generator and. since the generator 

must run at a constant speed. the speed of the turbine must remain constant when the load changes. 

It is also desirable to run at maximum cffacicncy, that occurs if the jct velocity docs not change. Th..: 

only way left to adjust to a change in turbine load is to change the input water power. 

The device to obtain the load control in the Pchon turbine is a spear valve which alters the jet cross-

sectional area as shown in the following figure, which demonstrates also the working manner. The 

position of the spear is controlled by a se~mechanism that senses the load change. 

For a sudden loss of load. a baffle plate rise~ to remove the jet totally from the buckets and to allow 

time for the spear to move slowly to its new load position. This prevents excessive O\'Crspccding. 

Ddlcaor plait in 
nonnal poti&ion 

Loed control by I IJIClr vaM llld blfl1c p111c 

low load 

The radial flow or Francis turbine is a readion machine and, to achieve rcadion, the rotor mu31 be 

enclosed by a casing to prevent deviation of the fluid streamlines around the edge of the blades. The 

essential difference between the reaction rotor and impulse wheel is that in the former the water, 

under a high static bead, has its pressure energy transformed into kinetic energy in a nozzle, which in 

itself forms part of the rotor. Therefore, since a static pressure drop occurs across tbe turbine rotor, 

HYDRAULIC MICRO.TIJRBINES IN ETHIOPIA PAGE 6 
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part of the work done by the Ouid on the runner is due to reaction from the pressure drop, and part 

is due to a change in kinetic energy, which represents an impulse function. 

The following figure shovrs a aoss section through a Francis turbine. 

..-.-~-.-,.... I. V..Ju1~ 
2. Fill~ picir "~ 
3. Adjustabk pi«"~ 
4. Ranner 

1 5. Drafllft 
--+- 6. Support brarinJ 

The water first enters a volute or spiral casing. It then passes through a row of f1T.ed guide van;;:.; 

followed by adjustable guide vanes, the aoss-sectional area between the adjustable vanes being 

varied for now control at part load. The water thee passes immediately into the rotor where it r· :wcs 

radially through the rotor vanes and exit! from the rotor blades at a smaller diameter, after which i1 

turns through through 90 into the draft tube. 

The function of the draft tube is to bring the water pressure back to the pressure of the tailrace, anJ 

during this process to remove the kinetic energy still existing at the runner outlet. In some rotors the 

work transfer is accomplished not only while the water is moving radially but also in a part axial 

direction. This is done by a judicious choice of rotor design. 

HYDRAULIC MICRO-TIJRBINES IN ETHIOPIA Pt\GE 7 
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13.3 ADii Dow turbi• 

A Kaplan turbine is illustrated in the follow'.ng figure. The inlet guide vanes are fixed and an: 

situated at a plane higher that the runner blades such that the fluid must tJrD through 90 to cntu 

the runner in the axial direction. Load changes arc effected by adjustment of the runner blade angk. 

The function of the guide vanes is to impart whirl to the fluid so that the radial distnbution of 

velocity is the same as in a free vortex. Since this type of turbine is used for low heads and high flow 

rates, the blades must be long and have large chords so that they arc strong enough to transmit th~ 

very high t~qucs that arise. 

Normally an axial Oow turbine bas a four- five- or six-bladed runner. 

Axial flow Kaplan lurtlinc 

I. Spiral casin1 with filled pidc vanes 
2. AdJusllble inlet pide vanes 

) Transition pauap 
4. Runner 
S. Draft tube 

HYDRAULIC MICRO· nJRBJNES IN ETHIOPIA PAGE 8 
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1.3.4 CnmD!rison or h!draulic turbiM dlidmc:in 

Efficiency curves of the various types of turbine arc illustrated in the following figure. 

Kaplan 

-~ • -

so 

20 40 60 80 100 
Pcrcentarc of design power 

A comparison of the efficiencies of the various types of turbine at partial load, leads to the following 

considerations: 

the Pelton wheel efficiency curve is much flatter although the maximum efficiency is lower. The 

Francis turbine peaks at the highest efficiency but falls off rapidly at part load, while the Kaplan 

turbine bas a much flatter curve than the Francis and exhibits a similar maximum efficiency. 

The a<!vantage of adjustable blades on the Kaplan turbine is shown by comparing it with the curve 

for a fine-blade propeller turbine (also shown in the previous figure). 

CROSS·FLOW nJRBINE (MICHELL-BANKI) 

The classicaJ turbines described in the previous p3ragraphs, developed on the basis of the theoretical 

caJculations, arc high quality prime movers in their fields of application. 

.-- HYDRAULIC MICRO·nJRBINES JN ETHIOPIA 
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Nevertheless, in addition to the initial cost which is very high. these turbc:H:ngines have a common 

disadvantage, they do not meet the requirements for economic exploitation of sma!l water powers. 

In fact these machines arc not suitable for operating with variable water flow rates, as in gener:il 

occurs in the case of mountain streams. The cross-flow turbine, also known as Michell-Banki 

turbine, was developed to cover the needs of harnessing small to medium flows of water. The cross-

flow tilrbine is a radial and partial admission free stream turlx.-cngine. The guide vanes generates a 

water flow with a rcctangu1ar cross-section. Water flows through the blade ring of the cylindrical 

rotor, first form outside inwards, then after passing through the whole rotor, from inside outwards 

again. 

A view of this type of turbine is shown in figures l.4A to l.4C. Figure 1.4.D shows efficiency 

characteristics of Michcll-Eanki turbine in comparison with the Francis turbine. 

r ... -..... -----------·&~:to:.~~-~-;--r.: .. :. . 
,_~~~~~~~Rfloucer 

-----Guide vanes 

,-.--.--Rotor 

rig. 1.4.A • Components of 1 MIOIELL-BANKI TIJRBINE 
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F'ig. 1.4.B • Horizonial iaflow 

F'ig. 1.4.C - Venial! innow 
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This diagram shows that the efficiency of the MICHELL-BANKI is abo\'C 80% with flow rat~ 

ranging from 20 to 100%, while cfficienq of the FRANCIS rapidly reduces when flow rate is lower. 

-
~~· ~:~~ ;.- ...... · .... _;:u;_."!""'-__,, ____ -_ . ..,.... ____ ..,....---i~-. 

.: "'"'.~; -t ---- -4--+--------+-.-----~:----~--I 
: ·: . .-·ao l-+-40illllll.l.m~~~:.~:=:~~--:.:,~ 

-"" - , .... :. 
.. - ......... .. 

60 l---+~~-4~H--#-~....._--1r--ro---+--r---t 

I 
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I 
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I 1 
I 

' 0 0.2 
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·. 
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fig. 1.4.D • Etriciency characteristic or 1 MICHEJ..L.BANKJ tufbine compitred with the FRANaS turbine 
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1.S 

1.6 

H\'DRAULIC MICRO-TIJRBINES AND MICRO-HYDRO POWER PLANTS 

Turbines that will be considered in the present study will be suitable to exploit energy of small rivers 

to supply clcc:tric power to a limited area; their power output will be within 100 KW and therefore 

they arc called •micro-turbines•. 

In particular this project forcsccs the production of turbines with four power ratings, that arc 5, 10, 

30 and (J() KW. 

These installations can generally be operated by flowing water, ~ without any dam or construction 

to hold back water to feed the turbine. This contn'butes to keep low cost of investment 

The increasing costs of diesel fuel will of course increase the attractiveness of miao-hydro 

installations for many sites, despite higher investment costs. 

Comparison between diesel and hydro installation should be made on the basis of the following 

considerations: 

a) fuel cost, inducting transport to the site, is a factor adverse to a diesel-operated gen-set; 

b) economic life of the plant : 30 to 40 years is the economic life expected for an hydroplant, 

compared with 10-15 years for a diesel plant; 

c) mamtcnance cost, availability of spare parts and time required for maintenance arc favourable to 

the hydroplant; 

d) air pollution is another factor adverse to the diesel installation. 

CHOICE OF TIJRBINE 

The fl1Sl criterion for choosing between the two types of turbine (Pelton or Banki) is the analysis of 

the charactcristia; of the stream which is available as power source. 

Heam between 6 and 200 meters with effective now rares ranging between 0.2 and 100 litres/second 

call for the Pelton wheel. 

Heads between 3 and SO meters wirh effective flow rares in rhe range of S ro 1,000 lirres/sec. arc 

more suitable for crossOow (Banki) turbines. 

Then to size the turbine power output ir is sufficient lo sum the actual power required by all rhc 

utilizers, taking into consideration the contemporaneously of the consumption of electric energy. 

--· ------- -.--------------------------------..--...-
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2. MARKET AND Pl.ANT CAPACfD' 

2.1 11IE MARKET 

Ethiopia bas very large hydr~ potential The last figure assessed (1989) shows a gross river 

hydro energy potential (GRHP) in excess of 6SO Twh/yr. 

In this respect ENEC, the Ethiopian Natiooal Energy Committee is studying the development and 

introduction of renewable caergics and is giving special attention to the rural areas with limited 

ecoaomic activities to enhance their dcvdopmeDl and reduce tbe gap with the urban centres. WJth 

the collaboration of other agencies ENEC is doing an asscssmeDl of minihydro power resources 

taking into c:onsideration the followiDg advantages versus other energy generation systems: 

- lower installation costs compared to the rather high CODDCCtion costs for long transmission lines 

- the lower level of consumer price for electricity generated from hydro 

- the lower generation cost during the long life time 

- oil import substitution 

- the important rule that the availability of cheap energy can have to promote decentralized crop 

processing in remote area, upgrading rural living standards with coascquCDt redilClion or 

immigration of manpower to urban areas. 

• hydropowcr equipment arc commercially available and well tested if compared with other 

renewable energy production syst~ms. 

2.1.l HJllCOJPOknCial 

It has been already indicated that the hydropotential is very high. The following table shows the 

hydropotcntial by region per capita. 
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Site 

Wclkcsa 
Logita (B) 
Logita (S) 
Godoro 
Wcyra 

Shencora 
Arba 
FatoMclka 
Suder 
Ramis 
GilgolAbay 
Andarsa 
Asher 
Muga 
Scdab 1 

Regions I Pop~ I Hydropotenlial I Kw/~ 
I Pjbnl I MW I KW/Km2 

I Gojam 46.3 945 124.7 2flJ 
Sbewa 104.4 306 119.2 1.14 
SidaDo 34.4 492 150.5 4.37 
GamuGofa 28.6 22 69 2.44 
Kda 54.5 23 158.6 291 
Dubai or 23.6 252 372.7 15.7 
Wdep 29.1 578 298.9 10.27 

It can be assumed thal the preliminary rural dectrificalion requirement is 100 W per capita. 

Therefore the potential is al least 14 times thal minimum value. 

Tbc foDowing table shows 16 sites that have been aJrcady iclcJJtified where mini and miao hydro 

schemes cu be instilled 

Basin/river ~.Region Set. Nearest Urb. Flow Head Power NOlcs 
settlem. 
m3/su. mt KW 

Wabi Shebala Arsi 2400 Ticbo 0.45 75 232 
GenaJe Bale U.00 Kokosa 1.5 30 330 
GeDa1e Sidamo 2500 Deyo 3 (J() 1,324 
Omo Niomo 2100 Gerese 1.5 ~ 880 
BlatcScga 
&Dowe S.Shcwa 1950 Achamo 0.55 45 182 
Awash E.Shcwa 2000 Arcrti 0.2 9S 140 
Awash Arsi 1800 Tansacl Mcrti 0.32 30 10.6 
Abay Wcrsbcwa 2300 Taku Inchcni 0.5 120 440 
Abay W.Gojam 2350 AdisKcdama 0.3 30 66 
WabiShabala Haragbc 1300 Golclcba 1.5 44 485 

Gojam 4.01 6 195.5 
Gojam 2.2 5.4 88.9 
Gojam 1.91 11 83.3 
Gojam 0.45 47.3 83.3 
Gojam 0.62 45.1 125 

-··--··•p.«! ... .,. ...... ,, .... I D A L• J• ..J.....L._L_&___ __ _ 
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Other potential sites are listed here below: 

L_ Head 

Fctam3 Ga;.. SB 
Fctam 1 GPiam 18 
Arclic Gojam 14.S 
Dura Gojam 26 
Belo Shcwa 16 
Bite Shcwa 41.S 
Walp Sllewa 31.S 
Wc:akie SK.a 6 
Ameb Shewa '37 
Gemuaa Shewa 17.S 
Logjta Sidomo 16.5 
Boaora Sidomo 31 
Weyibo Sidomo SB 
Meaessa Sidomo 30.6 
Wesby KcCa 26 
Sor llubaloro 45.S 
Gum bi Welep 23.6 
Uke Welep 10.S 
Eudris Welep 38.S 
Negcso Welega 30 
Keto Wdega 29 
Aweto Welcga 23.6 

Basin 

Gombala Tcre Omo Sbewa 
Hobe&Selga BlueNile Welcga 
Mojjo Awash Sbewa 
Darge Awash Sbewa 
Birr BlueN"ale Gojam 
Sanka Awash Wollo 
Jarra Awash Shcwa 
Scdc W~bebali Harergc 
Ajora Omo Sidooo 
Mcn"bo Wobistebla Bale 
Wcyi"b Wobi.ctebla Bale 
Omonado Omo Keffc 
Gumara BlucNilc Gonder 

Flow ID.st.KW 

0.88 217 
1.49 224 
0.79 92 
236 173 
0.51 6S 
0.40 61.1 
0.49 12S 

2.3 61.l 
0.8 111.1 

0.88 126 
1.75 m.2 
1.38 3S2 
0.97 444.4 
0.51 122.2 

o.n4 84 
1.824 m.2 
0.72 122.2 
0.76 28.9 

0.552 83.S 
1.o54 138.9 
1.52 1n.s 
0.72 61.1 

Flow Head Power 

0.()4 18 61 Bako 
10 10 98.1 Assosa 

0.15 21 154 Debrezeyc 
0.15 21 154 Walkilc 

1.S 11 l(j() FcootcSclom 
1 10.S 103.1 Wolaja 

0.1)1 325 156 Ala~ 
0.28 120 248 Girawa 
0.()6 300 178 Arcka 

0.3 10 145 Adaba 

0.2 32 74 Nada 
0.48 36 153 Wanzayc 
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2.1.3 l)*el rrlirptie 

A Shldy bas been carried OUl to ualyze tbc site ol Nada (Kd&} and to ~c: the possible: 

applicalioa ol a miao/mim hydro scbemc:. 

HydropotCDlial 31 KW 

Hydro lld power 22 KW 

F.-rcr ........ (1982} 

Number of villages 

Head of families 

Demand 30 w /family 

9 

7820 

235 

22.SKm 

a. Provide c:nc:rgy to lhrc:c: villages. 3322 families, 100 KW demand, 2.5 Km tranwission lines, 6,500 

cu.mt. rcsc:noir. 

b. two villages, 2222 fan:..lies, 67 KW demand, l.S Km uansmi.Woa lines, 3,lm cu.mt. reservoir. 

c. CDCrgy oaJy for Omouda village. 800 families, 2A KW demand, 1 Km uansmissioo liDc:s. 

Tbc: typic:aJ coasumpcioo of CDCrgy CODDCCled to the inSlaJlatioa of energy generation equipment bas 

been calculated as follows: 

Sttec1 lilhtigs; 

ooc 30 W inandesccnt lamp per each l:ousebold 

in a rypical model rural Ethiopian village of 400 families lhcre are 20 rows of 

20 houses each, with a road every two rowa. There is a main road cutting 

through lhc rows and passing through the central square. Thus 6 Ouoresccnr 

lamps of 81 W for the square and 40 fluorescent lamps of 2S W for rhe 

roads. 
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Rcfri&qatiog : 

MjJlju: 

Water pmngs : 

2.1.4 Mvkct potcgtial 

dispensary with rcfrigcralor 10 W • Bar refrigerator 300 W. 

For the ;uni Wlages grain consumption during dry season is greater than 

during wet season. In this 4AISC 1.25 kg/family is required or 5 days/week of 

8 wodmg days. 

In wet season only 3 wodmg days/week. 

The ~ waler requiremCDl in a rural Ethiopian viJJagc is estimated to 

be 20 kf'otead/day. la line with World Health Organization 

rccommCDdaliom water requirements arc calculated assuming ID average 

size ol 4.25 persons for family for ID avenge pumping bead of 35 m for 13 

cootinuous pumping boars/day. 

• cmemcly bigb hydropolCDlial scattered in the COUDtry 

• :xtrcmcly high demand ol low cost caergy in the rural areas 

Tbc sites in wbicb micro hydro geacratioa UDits c:aD be imlalkd a .. e hundreds. 

The main CODCUD is the fiDanciDg of tbcsc schemes. The Agricultural and Industrial Development 

Baab is available to fiDancc the schemes. 
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2.2 PLANT CAPACITY AND PRODUcnON PllOGRAMME 

The envisaged plant should be awe to produce two types of hydraulic micro-turbines : 

!)PELTON 

2) MICHEU.-BANKI 

It is forcsccn that the plant will only manufacture the turbines, while the other main components as 

electric generator and load control system will be imported and assembled. 

Power r~ for each type of turbine will be 5, 10, 30 and (j() KW; these arc the most common 

power outputs required by the rural commuaitics, sufficient to satisfy the needs both of householders 

(home lighting. radio-set, cooking. refrigerators, etc.) and farmers (water pumping. irrigation). 

It is foreseen that the production capacity, based on 250 working days per year at 8 hours per day, 

will be in the range of ~25 units per year, shared into the various models. A preliminary production 

programme has been studied and is presented in the following table; on the basis of this all the 

calculations of costs and rcvcaucs have been calculated, as shown in the following pages. 

Tablel.l Microtarblaes production pnpimme 
(units per Jar) 

Turbllle type lst,ar pad year 3nlyear 

PELTON 5KW 2 2 2 
lOKW 2 2 2 
30KW 1 2 3 
(J() KW 1 2 2 

BANKI 5KW 2 2 2 
lOKW 3 4 6 
30KW 3 4 6 
60KW 1 2 2 

TOTAL 15 20 25 

As said before, it is foreseen that other compoaents, that are electric generators, control boards and 

electronic regulators, will be imported ready to be assembled into complete power units with the 

wne power rating than the turbines listed in table 2.2. 

HYORAlfLIC MICRO-TURKISES IN ETHIOPIA PAGE 15 
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Thercf ore the production programme foresees to supply complete hydro-power plants, as detailed in 

the DCXl paragraph. This production is. of course, the same than the one dcscn'bcd for turbines, as 

far as the number of units produced/assembled pc; year is concerned. 

2.3 SALES PRICF.S AND REVENUES 

The models of hydro-plants which will be produced and assembled in the envisaged plant arc shortly 

described here below, complete with relevant sales prices, that should be competitive on the local 

market. 

The eight forcsccn models arc the following (shared into four models PELTON type and BANKI 

type): 

Al) Micro hydropowcr plant 5 KW - Pelton type. consisting of the following equipment: 

- PELTON wheel 5KW powu rate, complete with speed multiplier; 

- Synchronous electric generator, four poles, brushleu type; 

- Control board with instrumentation and alarms, including protection devices 

- No. 3 electronic regulators with 2 KW electric resistors for heating air. 

This un.it is able to supply single or three-phase alternate current at 220 Volts-50 Hertz. 

• Sale price of tbe unit = 13,000 US S 

Bl) Micro hydropowcr plant 10 KW - Pelton type, consisting of the following equipment: 

- PELTON wheel lOKW power rate, complete with speed multiplier; 

- Syn..:hronous electric generator and control board as the above descn'bcd unit; 

- No. 6 electronic regulators with electrical resistors for beating air. 

This unit is able to supply single or three-phase alternate current at 220 Volts and three-phase 

AC at 380 V-50 Hertz. 

• Sale price oftbe unit • 21,000 USS 
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Cl) Miao bydropowcr plant 60 KW - Pehon type, coomting of the following equipment: 

- PELTON wbccl 60 KW power rate; 

- Synchronous clcctric generator and control board similar to the above dcscnDcd units; 

- No. 6 electronic f'".glllators with clcctrical resistors for heating water. 

This unit is able to supply single-phase AC 200 V and three-phase AC at 380 V-50 Hz. 

• Sale price of the unit = 40,000 US S 

A2) Micro hydropowcr plant S KW /Banki type. coomting of the same equipment than the 

PEL TON type, exception made, of course, for the BANKI turbine. The supply of electric 

cocrgy is like the above mentioned S KW PELTON type. 

• Sale price or the unit = 19,000 us s 

B2) Miao hydropowcr plant 10 KW fBanki type. Technical characteristics and performances arc 

similar to the ones of PELTON unit. 

• Sale price or the unit = 30,000 us s 

C2) Miao hydropowcr plant 30 KW /Banki type. Technical characteristics and performances arc 

similar to the ones of PELTON unit. 

• Sale price or the unit = 38,000 us s 

02) Miao hydropowcr plant 60 KW /Banki type. Technical characteristics and performances arc 

similar to the ones of PELTON unit. 

• Sale price or the unit = 78.000 us s 

According to the foreseen production and assembling programme the revenues will be those shown 

in the following table. 
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Tablel.J Sales prices and rnmues 

Rd. Model of ~price Reftnua 
hydro-powa- plant ($/ult) lst,ar lad,ar 3rd~ 

Al PELTON SKW 13,000 2 26,000 2 26,000 I 21 26,000 
Bl lOKW 21,000 2 42.000 2 42,000 I 2 I 42.000 
Cl 30KW 32.000 1 32.0000 2 64,000 I 31 96.000 
Dl 60KW 40,000 1 40,000 2 so,ooo I 2 I 80,000 

A2 BANKI SKW 19,000 2 38.000 2 38.000 I 21 38.000 
Bl lOKW 30,000 3 90,000 4 120,000 I 61 18G,OOO 
C2 30 38.000 3 114,000 4 152,\JC!.l I 61 228,000 
02 60 78,000 1 78,000 ... 156,ooo I i I 156,000 " 

TOTAL L - 15 460,000 20 678,000 I 25 I '46,000 

3. MATERIALS AND INPUTS 

Generally speaking, the basic raw materials needed are: 

- carbon steel plates of various thickness 

- carbon steel profiles of various shape 

- screws, nuts, gaskets 

- carbon steel pipes of various diameter and thickness 

- carbon steel round bar (for the turbine shaft 

- bronze and stainl.:ss steel round bar (for nozzles) 

- standard channels 

• flanges 

- gate valves 

- roll bearings and supports 

- rust preventor 

- enamel painting 

Tables at the following pages refer to models of hydraulic micrMurbines which arc foreseen in the 

components and the material list with the relevant qu1.ntities required to manufacture each model of 

turbine. Theoretical times (in minutes) of direct labour for each model of turbine arc also shown in 

these tables, sha;cd into the main operations. 

---------
' HYDRAULIC MICRC>-TURHINES IN ETHIOPIA PAGE JR 
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Most pan of the componen~ could be manufactured by local workshops provided with common 

equipment and tools required for machining. 

Some parts. for imtance buckets of PEL TON wheel should be supplied by the foreign partner or 

produced by a local foundry. The electric generator, the control board, the electronic load control 

unit and the speed multiplier should be imported. 

·-----------·----
HYl>RAl'LIC MIC'RO·TI;RHfSES IN ETHIOPIA PAGE ICI 
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TABLE 3.A • PELTON 5 kW HYDRAULIC TURBINE 

INI I I I I DURATION OF OPERATIONS IN MINUTES I 
101 I I UNITARY I TOTAL l·········l·········l·········l··········I 

ASSEMBLY DESC111PT10tt I 1 TE M ITI MATERIAL tauANTITY t COST I COST !MECHANIC.I STEEL !PAINTING !ASSEMBLING 
I I IEI I (U.S. S) l<U.S. S) IOPERATIONISTRUCTUREI I 
l······-···················l·············-········l·I···········-····· ••••••••• ••••••••• ·········1·········1·········1········· 1•••••••••• 

!WATER DISTRIBUTOR I I I I 72.00 I 420.00 I 30.00 
I ITOP FLANGE I IC STEEL 1 17.00 17.00 I 30.00 I 
I !BOTTO. FLANGE I IC STEEL 1 17 .oo 17 .oo I 30.00 
I I INTERNAL RING I IC STEEL 1 40.00 40.00 
I !EXTERNAL RING I IC STEEL 1 25.00 25.00 
I !CASING FEET I IC STEEL 4 0.90 3.60 
I !WATER INLET FLANGE I IC STEEL 1.6 kg 1.25 2.00 I 51.00 
I !NOZZLE SUPPORT .PIPE I IC STEEL 6 0.60 3.60 
!MATCHING FLANGE I I !ALUMINIUM 1 68.00 68.00 I 51.00 
IRUNN£R TYPE 38/210 IDISIC I ISS·AISI 316 L 1 7.50 7.50 I 480.00 
I !BUCKETS IFISS·AISI 316 L 24 5.90 141.60 
IHUl·COUPLING GRQUP !COUPLING DEVICE I ISS·AISI 303 3.41 kg 4.10 14.06 I 198.00 
I ICOOPLING DEVICE I ISS·AISI 303 2.86 kg 4.10 11.73 I 93.00 
I IDISIC COVER I ISS·AISI 303 0.34 kg 4.10 1.39 I 22.00 
!TURBINE BASEMENT I I I 
I IRING I IC STEEL I 1 I 20.00 I 20.00 I 16.00 I I 10.00 
I !BRACKETS I IC STEEL I 4 I 0.50 I 2.00 
IGENER:'TOR l!FTING BRACKET I I IC STEEL I 1 I 49.00 I 49.00 I I I 10.00 
!WATER FEEDING GROUP ~II I I I 
I !GATE VALVE 3" IFIBRONZE I 1 I 25.40 I 25.40 
I IWATER FEED PIPE I It STEEL I 1 I 9.60 I 9.60 I 7.50 I 15.00 

I !COCK 1 1/2" IFIBRASS I 1 I 15.70 I 15.70 
I !WATER INLET PIPE 3" I IC STEEL I 1 I 5.50 I 5.50 I 45.00 I 22.00 

I I I I 
!NOZZLES I IFINYLON I 6 I 1.20 I 7.20 I 30.00 

I I I I I I I I 
l===================z======l========:::::::z:::===l=l=•===============l=========t•==••=•••l=========l=========l=========(===•==••=l••=••=••=•I 

T 0 TA L I I I I I I 486.88 11,125.50 I 457.00 I SO.DO I 140.00 I 

F = FOREIGN SUPPLY (PART TO IE IMPORTED) 
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TAILE 3.1 • PELTON 10 kW HYORAULIC TURBINE 

------------- ·------------·------------·-··----------------------------------------------------------------------------------------·-····-···-
I I INI I I I I DURATION OF OPERATIONS IN MINUTES I 
I I 101 I I UNITARY I TOTAL l·········l·········l·········l··········I 

I ASSEMBLY DESCRIPTION I I T E M ITI MATERIAL IUNTITY I COST I COST !MECHANIC.I STEEL !PAINTING !ASSEMBLING 

I I IEI I l<U.S. S> l<U.S. S) IDPERATIONISTRUCTUREI I 
l··························l······················l·I················· ·•••··••• ··-·--·-- ·--······l··--·-···l···-·····l·······-· 1·----·-·--

l\MTER DISTRIBUTOR I I I I 150.00 I 480.00 I 40.00 

I ITOP FLANGE I IC STEEL 1 17.50 11.50 I 38.00 

I I BOTT<M FLANGE I IC STEEL 1 17.50 17.50 I 38.00 

I I INTERNAL RING I IC STEEL 1 55.00 55.00 

I IEICTERNAL RING I IC STEEL 1 60.00 60.00 

I !CASING FEET I IC STEEL 4 0.90 3.60 

I !WATER INLET FLANGE I le STEEL 1.6 kg 1.25 2.00 I 51.00 

I !NOZZLE SUPPORT.PIPE I IC STEEL 6 2.60 15.60 I 210.00 
!MATCHING FLANGE I I IC STEEL 18 kg 1.80 12.40 I 360.00 
llMlllER TYPE J8/280 IDISIC I ISS-AISI 316 L , 32.70 32.70 I 540.00 

I !BUCKETS IFISS·AISI 316 L 32 5.90 188.80 
IMUl·COUPLING Gao.IP !COUPLING DEVICE I ISS·AISI 303 1.a kg 4. 10 15.58 I 245.00 

I ICOJPLING DEVICE I 1ss-A1s1 303 3 kg 4.10 12.10 I 88.00 

I IDISIC COYeR I ISS·AISI 303 0.34 kg 4.10 1.39 I 22.00 
ITURllNE BASEMENT I I I 
I IRING I IC STEEL I 1 I 25.oo I 25.00 I 20.00 I I 12.00 

I IBRACICETS I IC STEEL I 4 I 0.50 ! 2.00 
fGEIERATOR LIFTING BRACKET I I IC STEEL I 1 I 49.00 I 49.00 I I I 10.00 
l\MTER FEEDING GROUP 3" I I I 
I IGATE VALVE 3" IFIBROllZE I 1 I 25.40 I 25.40 

I !WATER FEED PIPE I IC STEEL I 1 I 9.60 I 9.60 I 7.50 I 15.00 

I ICOCIC 1 1/2" IFIBRASS I 1 I 15.10 I 15.70 

I IWATER INLET PIPE 311 I IC STEEL I 1 I 5.50 I 5.50 I 45.00 I 22.00 

I I I I 
f NOZZLES I IF I NYLON I 6 I 1.20 I 1.20 I 30.00 

I I I I 
1==========================1=========•••••=••••••=1·1········===••••=•1••••==••=1•••••••••1•••••=•••1••••••••ml•••••••••l•••••••••l••••••••••I 
I T 0 T A L I I I I I I 593.11 I 1844.so I 511.00 I 62.00 I 140.00 I 
---------------------------------·-------------------------------·-············-····-························································· 

F = FOREIGN SUPPLY (PART TO BE IMPORTED> 
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TAllE 3.C • PElTON 30 kW HYDRAUllC TUR81NE 

INI I 
101 I 

ASSE•U DESCRIPTION I I T EM ITI MATERIAL IGUANTITY 
I I IEI I 

I 
I UNITARY 
I COST 
l<U.S. I) 

!··························!······················ ·1················· 1••••••••••••••••••• 

!WATER OISTRllUTOR I I 
I !TOP FlANGE IC STEEl 
I l80TTOM FLANGE IC STEEL 
I jlNTERNAl RING IC STEEl 
I jEXTERNAl RING JC STEEL 
I !CASING FEET IC STEEL 
I IWATER INlET FlANGE IC STEEL 
I !NOZZLE SUPPORT.PIPE IC STEEl 
!MATCHING FlANGE I IC STEEL 
I IPARAIOlA IAlUMINHM 
!RUNNER TYPE 75/200 IDISIC ISS·AISI 316 l 
I l8UCICETS IFISS·AISI 316 l 
jHUl·COUPLING GROUP ICOUPllNG DEVICE I ISS·AISI 303 
I !COUPLING DEVICE I ISS·AISI 303 
I IDISIC COVH I ISS·AISI 303 
jTURllNE IASEMENT 
I 
I 
jGENERATOR llFTING &RACKET 
IWATER FEEDING GROUP 3" 
I 
I 
I 
I 
I 
jNOZZLES 
I 

I I I 
IRING I IC STEEl 
!BRACKETS I IC STEEL 
I I IC STEEL 
I I I 
!GATE YAlVE 5" IFllRONZE 
!WATER FEED PIPE I IC STEEL 
ICOCIC 2• IFllRASS 
JWATH INlET PIPE 511 I IC STEEL 
I I I 
I IFINYLON 
I I I 

1 

8 
7.5 kg 

12 
21 kg 
1 

1. 7 kg 
17 

8.6 kg 
7.85 kg 
0.46 kg 

8 
1 

9 kg 

6 

100.00 
90.00 

140.00 
100.00 

0.90 
1.30 
2.50 
1 .30 

25.00 
8.00 

19.00 
4.80 
4.80 
4.80 

50.00 
0.50 

65.00 

120.00 
58.00 
23. 10 
1 .30 

2.50 

I DURATION Ot OPERATIONS IN MINUTES I 
TOTAL l·········I······ ···l·········l··········I 
COST !MECHANIC.I STEEL !PAINTING IASSEMILING 

(U.S. I) IOP!RATIONISTRUCTUREI I 

960.00 I 120.00 
100.00 60.00 
90.00 

140.00 
100.00 

7.20 
9.75 90.00 

30.00 180.00 
27.30 480.00 
25.00 20.00 
13.60 510.00 

323.00 
41.28 450.00 
37.68 200.00 
2.21 35.00 

I 
50.00 38.00 I 10.00 I 6.00 
4.00 I 

65.00 15.00 
205,00 I 80.oo 

120.00 I 
58.00 15,00 I 30.00 
23.10 I 
11. 70 120.00 I 20.00 

I 
15.00 45.00 

l•••••••••s••••••••••••••••l••••••••••••••••••••••l•l•••••••••••••••••l•••••••••l•••••••••l•••••••••••J•••••••••l•••••••••l•••••••••l•••••a••••J 
I T 0 T AL I I I I I I 1,293.82 I 2468.00 I 1120.00 I 141.00 I 240.00 I 

F • FOREIGN SUPPLY (PART TO IE IMPORTED> 
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T-llE 3.D • PEl TOii 60 kW HYDllAUllC TUllllNE 

·--············································································································································· 

ASSE141lY DESClllPTIOll I T E M 

l•I 
101 
IT I MATElllAl 

I I DUllATIOll Of OP!llATIOlll Ill MINUTES I 
I I UlllTAllY I TOTAL l·········l·········l·········l··········I 
IOUAllTITY I COIT I COIT IMECHAlllC.I ITEEL IPAlllTlllG IASSEMILlllGI 

I I IEI I l<U.S. •> I (U.S. •> IOPEllATIOllflTllUCTUllEf I I 
l··························l······················l·l·················t·········l·········l···········l·········I········· 
IWATEll OISTllllUTOll 
I 
I 
I 
I 
I 
I 
I 
IMTCHlllG FUllGE 
I 
f llUllNEll TYPE 1'5/300 

I 
I HUI· CWPL I llG GllOUP 

I 
I 
f TUllllNE IASEMENT 
I 
I 
IGENEllATOlt llFTING lllACICET 
IWATEll FEEDING GllOUP 5" 
I 
I 
I 
I 
I 
fNOZZLES 

I 

I 
f TOP FlANGE 
llOTTCJM FlANGE 
I 1 llTEllNAL 111 ltG 

f EXTEllNAL lllllG 
f CASING FEET 
f WATEll INlET FlAllGE 
fllOZZLE SUPPORT.PIPE 
I 
f PAllAIOlA 
f DISIC 
f IUCICETS 
fCWPllllG DEVICE 
ICWPllllG DEVICE 
fDISIC COVEii 

I 
f lllNG 
f lllACICETS 
I 
I 
f GATE VAlVE 5" 
flMTEll FEED PIPE 
f COCIC 2" 
fWATEll INlET PIPE 5" 

I 
I 
I 

I 
f C STEEL 
fc STEEL 
f C STEEL 
IC STEEL 
f C STEEL 
IC STEEL 
IC STEEL 
IC STEEL 
IAltlUllllM 
ISS·AISI 316 L 

IFISS·AISI 316 L 
I ISS·AISI ]0] 
I ISS·AISI JO] 
I ISS·AISI 30] 

I I 
I IC STEEL 
I IC STEEL 
I IC STEEL 
I I 
IFllllOllZE 
I IC STEEL 
IFllUSS 
I IC STEEL 
I I 
IF INYLOll 
I I 

8 
7.5 kg 

12 
51 kg 

4.7 kg 
24 

16.5 kg 
13 kg 
1 kg 

8 
1 

9 kg 

6 

120.00 
100.00 
150.00 
120.00 

0.90 
1.30 
2.50 
1.48 

35.00 
8.oo 

19.00 
4.80 
4.80 
4.80 
o.oo 

60.no 
0.50 

90.00 
o.oo 

120.00 
58.00 
23. 10 
1.30 
o.oo 
2.50 . 

I 

120.00 
100.00 
150.00 
120.00 

7.20 
9.7' 

30.00 
75.48 
35.00 
37.60 

456.00 
79.20 
62.40 
4.80 

60.00 
4.00 

90.00 

120.00 
511.00 
23. 10 
11.10 I 

I 
15,00 I 

I 

11,oao.oo 
60.oo I 

90.0U 
180.00 
600.00 
20.00 

720.00 

600.00 
300.00 
45.00 

I 
I 

111.00 I 10.00 

205.oo 1 80.oo 

35.00 I 10.00 

120.00 I 20.00 

45.00 

150.00 

6.00 

15.00 

.......... I 
I 
I 
I 
I 
I 
I 
I 

l•===•assaa•a••••••••••••••l•••••••r••••••••••••••l•f•••••••••••••m•••l•••••••••l•••••••••f•••••••••••l•••••••••l•••••••N•f•••••••••l••••••••••f 
I T 0 TA L I I I I I I 1,669.2] 13,0511.00 11,240.00 I 171.00 I 360.00 I 
. .................................................................................................................................................................. . 

F = FOREIGN SUPPLY (PART TO BE IMPORTED) 
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---------------------------
TAILE 3.E • IAlllC,·MICllfLL 5 kW TUllllNE 

··················•······•·····•••·········•····•·····•····••·•·•··········••···•••····••••·•·••••••••••··••••·•···•••••••••••••••••••••·••••·• 
I INI I I I DURATION O' OPERATIONS IN MINUTES I 
I 101 I I UNITARY TOTAL l·········l·········t·········l··········I 

ASSfMILY DESCllPTION I I T E M ITI MATERIAL IOUANTITY I COST COST !MECHANIC.I STEEL !PAINTING IASSEMILING 

I I IEI I l<U.S. I) (U.S. I) IOPERATIONllTRUCTUREI I 
l··························I················~····· ·!················· ·········!········· •••••••••• 1 ••••••••• , ••••••••• , ••••••••• , •••••••••• 

fTUllllNE CASING I I I 120.00 I 120.00 I I 
I IEND FLANGES IC STEEL 2 I 15 .00 30,00 I 450.00 I I I 
I I INJECTOR IC STEEL 2 I 15 .00 Jo.oo I 240.00 I I I 
I I PLATE WALLS tc STEEL 1 I 52 .oo 52.00 I I 50,00 t I 
I l1AS£1UT tc STEEL 26 kg I 1.20 31.20 I 360.oo I I I 
I !INSPECTION DOOR IC STEEL , I 12.00 12.00 I 110.00 I I I 
I IC<llPL 1NG FLANGE fc STEEL a kg I 1.20 9.60 I 40.00 I I I 
!ROTOR IEND DISICS IC STFEL 6 kg I 1.50 I 9.oo I 360.oo I I I 
I ISllAFT FASTENERS f SS·AISI 303 0.9 kg I 4.80 4.32 I 210.00 I I I 
I ltLADES tc STEEL 1 I 21. 75 21.75 I 290.oo I 150.00 

I f cENTER D1sic 1c STEEL o.6 kg I o.ao o.48 I 130.oo I 20.00 

I ISHAf'T IC STEEL 1 I 25.00 25.oo I 330,00 

I I TUllNING I 130.00 

!GUIDE VANE !END DISICS IC STEEL I 2 I 5.00 10.00 I 200.00 

I !GUIDE VANE SECTOR IC STEEL I 2 I 5 .oo 10.00 t n.oo 
I !GUIDE BUSHINGS INYLON I 2 I 1.20 2.40 I 30.00 

I !DRIVE IVARICl.IS I 1 I 20.00 20.00 I 360.00 

I !PINION SHAFT ISS·AISI 103 I 1 kg I 4.80 4.eo I 45,00 

!BEARINGS SUPPORTS I IC STEEL I 2 I 15.00 30.00 I 660.oo 

I I INTERNAL PARTS IVARICl.IS I , I 20.00 20.00 I 160.00 

I I I 
!BUTTERFLY VALVE I IC STEEL I , I 200.00 I 200.00 11,440.00 

I I I 
I I I 
I I I 
f=======~~=•:zazas:s•••••••l••••••••••••••••••••••l•l•••••••••••••••••l•••••••••l•••••••••l••••••••••l•••••••••l•••••••••(•••••••••I••••••••••( 
I T 0 T Al I I I I I I 522.55 15,800.00 I 940.00 I 120.00 I 720.00 I 
·····-········································································································································· 

F = FOREIGN SUPPLY <PART TO BE IMPOllTED) 
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--------------------
TAILE 3.F • IANICl·MICNELL 10 kW TURBINE 

································-···················-·································-······················································· 
I I INI I I I I DURATION OF OPERATIONS IN "INllTES I 
I I 101 I I UNITARY I TOTAL , ......... , ......... , ......... , .......... , 
I ASSE"8LY DESCllPTION I I T E M IT I MATERIAL !QUANTITY I COST I COST !MECHANIC. I STEEL !PAINTING IASSE"8LINGI 

I I IEI I l(U.S. I) l(U.S. ,, IOPERATIONISTRUCTUllEI I I 
l··························I······················ ·!················· ••••••••• ••••••••• ••••••••• ·········1········· 1••••••••• 1•••••••••• 

!TURBINE CASING I I 150.00 I 780.00 

I fEllD FLANGES IC STEEL 2 35.00 70.00 660.00 

I f INJECTOR IC STEEL 2 25.00 50.00 250,00 

I !PLATE WALLS IC STEeL 1 70.00 70.00 I 60.00 

I I BASEMENT IC STEEL 40 kg 1.20 48.00 420.00 

I f INSPECTION DOOll IC STEEL 1 12.00 12.00 170.00 

I f COUPLING FLANGE IC STEEL 12 kg 1.20 14.40 60.00 
fROTOR fEllD DISKS f C STEEL 10 kg 1 .50 15.00 420.00 

I !SHAFT FASTENERS ISS·AISI 303 0.9 kg 4.80 4.32 210.00 

I I BLADES IC STEEL ·1 66.00 66.00 450.00 I 280.00 

I fCHTER DISK f C STEEL 1 kg 0.80 0.80 90.00 I 20.00 

I fSllAFT IC STEEL 1 32.00 32.00 300.00 
-

I !TURNING I 180.00 
f OOIDE VANE fEllD DISKS IC STEEL a kg 1.50 12.00 480.00 I 120.00 

I IOOIDE VANE SECTOR IC STEEL 1 10.00 10.00 100.00 

I !GUIDE BUSHINGS I NTL ON 2 1.20 2.40 30.00 

I fDRIYE I VARIOUS 1 20.00 20.00 360.00 

I f PINION SHAFT f SS·AISI 303 1.5 kg 4.80 7.20 60.00 
f BEARINGS SUPPORTS I IC STEEL 2 15.00 30.00 660.00 

I I INTERNAL PARTS IVARIOOS 1 I 20.00 20.00 160.00 
!GENERATOR DRAFT TUIE FRAME I IC STEEL 1 I 40.00 40.00 450.00 I 120.00 
f BUTTFRFL Y VALV£ I IC STEEL 1 I 220.00 220.00 1,500.00 

I I I 
I I I 
lz•••••••••••••••••••••E•••l=••=••••••••••••=•••~•l•l••••••••••••••••Gl•••••••••l•••••••••l•••••••••l•••••••••l•••••••m•l•••••••••l•••••••w••I 

I T 0 T A L I I I I I I 744.12 11,160.00 11,380.oo I 150,00 I Mo.oo I 
····························-·--······----·-·--···-·············---·-········································································· 

F : FOREIGN SUPPLY (PART TO BE IMPORTED) 
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--------------------
TAILE 3.G • IAlllCl·MICMELL 30 kW TURBINE 

·········································•··············································································•···········•····•····· 
I I INI I I I I DUltATIClll 0, OPEltATICllll IN MINUTES I 
I I 101 I I UNITAltT I TOTAL l·········l········+········l··········I 
I ASSEMBLY OESCltlPTIClll I I TE" ITI MATEltlAL IGUANTITT I COST I COST !MECHANIC.I STEEL !PAINTING IAllE .. LING 
I I IEI I 1cu.s. •> I cu.s. •> IOPHATIC111IST1tUCT111tEI I 
l··························I······················ ·!················· ·········!········· ··········1·········1········· 1••••••••• 1•••••••••• 

!TURBINE CASING I I I I 180.00 I 960.00 
I IENO FLANGES IC STEEL 2 I 48.00 96.00 900.00 
I I INJECTOR IC STEEL 2 I 30.00 60.00 270.00 
I !PLATE WALLS IC STEEL 1 I 85.00 85.00 I 90.00 
I I BASEMENT IC STEEL 60 kt I 1 .20 72 .oo 480.00 
I IJNSP£CTIClll DOOR IC STEEL 1 I 12.00 12.00 170.00 
I ICCUPLING FLANGE IC STEEL 16 kt 1.20 19.20 120.00 
lltOTOR IEll> DISKS IC STEEL 17 kt 1.5D 25.50 350.00 

I '""' ISS·AISI 303 7 kt 4.80 33.60 300.00 
I !BLADES IC STEEL 1 105.70 105.70 450.00 I 300.00 
I ICENTE1t DISK 1c STEEL 1.6 kt o.80 1.za 180.00 I 20.00 
I ISMAFT IC STEEL 1 37.00 37.00 ]00,00 
I I TURNING I 240.00 
!GUIDE VANE IEND DISKS IC STEEL 13 kt 1 .50 19.50 285.00 I 120.00 
I !GUIDE VANE SECTOR IC STEEL 1 16.00 16.00 150.00 
I IGUIOE BUSHINGS INTLClll 2 1 .50 ],00 45.00 
I IDlllVE IVAltlOUS 1 ]II.DO ]0.00 420.00 
I !PINION SHAFT ISS·AISI 303 2.5 kt 4.80 12.00 75.00 I I 
!BEARINGS SUPPORTS I IC STEEL 17 2.50 42.50 720.00 I I 
I I INTEltNAL PAltTS IVAltlOUS 1 30.00 30.00 240.00 I I 
!USE FltME I IC STEEL 1 60.00 60.00 660.00 I 150.00 I 
1aunun T VALVE I IC STEEL 1 250.00 250.00 11 ,620.oo I I 

I I I I I I 
I I I I I I I I 
l•••••••=•••••s••••••••••••l••••••••••••••••••••••l•l•••••••••••••••••l•••••••••l•••••••••l••••••••••l••••••••aJ•••••••••l•••••••••l••••••••••I 
I ' o T AL I 1 I 1 I I 1,010.28 I 8, 155 I 1,640 I 180.00 I 960.oo I 
.................................................................................................................................................................. 

F a FOREIGN SUPPLY (PAltT TO BE IMPORTED) 
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TABLE ].H • IANICl·MICHEll 60 kW TUllllNE 

·-·············································································································································· 
I I IN I I I I I DUllATIOM Of OP!ltATIOMI IN MlllUTH I 
I I 101 I I UNITAllY I TOTAL I·········· I········· I········· I·········· I 
I ASSE .. LY DESCllJPTION I I T E" ITI MATEllJAl IGUANTITY I COST I COIT IMICNANIC. I STiil !PAINTING IAHIMILINGI 

I I IEI I l<U.I. I) I (U.I. •> IOP!llATIOM ISTllUCTUllll I I 
l··························l······················l·I················· ·········!········· ·········· ··········1········· 1•••••••••

1
•••••••••• 

ITl.1t81NE CASING I I I 240.00 11,920.00 
I !END FLANGES 1 1c sTEEL 2 ea.oo 116.00 1 ,120.00 
I I INJECTOR I IC STEEL 2 37.00 74.00 480.00 
I !PLATE \MLLS I IC STEEL 1 217.00 217.00 120.00 I 150.00 
I llASEMENT I IC STEEL 53 kl 1 .20 63.60 720.00 
I llNSPECTIOM DOOlt I IC STEEL 2 16.00 32.00 310.00 
I ICCUPLJNG FLANGE I IC STEEL 56 kl 1.20 67.20 480.00 
IROTOll IENO DISKS I IC STEEL 2 37.00 74.00 630.00 
I lllUI FISS·AISI 303 9 k1 4.IO 43.20 240.00 
I !•LADES 1c STEEL 1 768.oo 768.oo 1 ,aoo.oo I 600.oo 
I ICENTEll OISK IC STEEL 1 21 .60 21 .60 390.00 
I ISNAFT IC STEEL 1 89.40 89.40 :soo.oo 

I ITUllNJNG I 480.00 
!GUIDE VANE IEND DISKS IC STEEL 2 35 .oo 70.00 I 600.00 
I !GUIDE VANE SECTOR IC STEEL 1 55.00 55.00 I 150.00 
I !GUIDE BUSHINGS IBROMZE 2 20.00 40,00 I 120.00 
I !DRIVE !VARIOUS 1 120.00 120.00 I 800.00 
I !PINION SHAFT ISS·AISI 303 9 kg 4.80 43.20 I 195.00 
!BEARINGS SUPPOltTS I IC STEEL 24 kg 2.50 60.00 I 840.00 
I I INTERNAL PARTS !VARIOUS 1 45.00 45.00 I 300.00 
llASE FRAME I IC STEEL 160 kt 1.20 192.00 I 1,290.00 I 480,00 
llUTTERFLY VALVE I IC STEEL 1 300.00 300.00 I 1 ,800.0ll 

I I I I 
I I I I I I I 
l···=·=····==··············l·····•••••••••••••••••l•l•••••••••••••••••l•••••••••l•••••••••l••••••••••l••••••••••l•••••••••l•••••••••l••••••~···I 
I T 0 T A L I I I I I I 2,621.20 I 13,605 I 3, 150 I 240.00 I 1,440.00 I 
·······------·················································································· .. ··························•·····•··•············ 

F z FOREIGN SUPPLY (PART TO BE IMPORTED) 
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Tlhle 3J/l resumes the cost ol materials for each model ol miao hydro-plant. identified with the 

same model ol turbine. 

TaWe "fl Cest f!l..mials (US.$) 

Costperuil 

MMelol Local Imparted I Cost of .. ,...,..., IUlaials (A) eqllip. (B) ~(A+B) 

PELTON SKW 487 7JD) I 7,487 
lOICW S94 12,SOO I 13,()1)4 
301CW 1.294 14)8) I 16,0l.)4 
(JOJCW 1,669 1.6,300 I TT~ 

BANICI SICW SD 7JD) I 1.sn 
lOICW 744 12,SOO I 13,244 
301CW 1,010 14)8) I lS,810 
(JOJCW 2,621 1.6,300 I 28,921 

Cdu.aa (A) ._ * coa o1 me tq1lipmtat -llfacnaftd bf me awisaJCd p1a111. tbal mainly coasisu o1 t11e 

hllbi8c wllccL 

Col-. {B) dlcMS Ille arimarcd cow ol me illlponcd cquipmcal. tbal ii dcctric &alCJUO', coetrol board IDd 

dcctroaic n:plal«. 

Table 3J/2 displays the estimated costs of materials for the firSl, second and third year of 

production. as per tbe forc:seea production pr~me. 

It has been assumed that the plant will p.oe the full production at the third year of operatiNi. Cost of 

labour. ovcrbeads and other production costs will be considered in the next paragraphs and detailed 

in the COMFAR input tablc5. 

Table 3.1/2 Cost of materials (US.$) 

----------------------------------------------------------------------------------------------------------------------------------·-----------------·-···-----------------------------------·--------------------·--------------------------------FIRST YEAR OF PRODUCTION SECOllD YEAR OF PRODUCTION THIRD YEAR OF PRODUCTION , ___________________________________ , ___________________________________ , ___________________________________ , 
I I f I 

: llODEL OF :u1ms: LOCAL :IMPORTED : TOTAL :u1ms: LOCAL :IMPORTED : TOTAL :u1ms: LOCAL :IMPORTED : TOTAL 
:HYDROPLAllT : PER : EQUIPM. : EQUIPll. : : PER : EQUIPM. : EQUIPM. ; : PER ; EQUIPll. : EQUIPM. : 

;YEAR : (Cl IDI IC+Dl :YEAR : (E) IFJ IE+Fl :YEAR : (G) IHI (G+H) • ___________ • _____ , _________ • _________ , _________ , _____ , _________ , _________ , _________ , _____ 1 _________ , _________ , _________ , 

I I I I I I ' I ' I ' I I 
I I I 
I ' I 

:PELTON 5 u; 2 : 97' ; U,000 : u,m; 2 : 974 : 14,000 : 14, 974 : 2 : 974 14,000 ' u,m: 
' 10 kV: 2 1, 188 : 25,000 ; 21,183 : 2 : 1, 188 : 25,000 : 21, 188 : 2 : 1, 188 25,000 21, 188 : 

30 kw: 1 1, '94 : 14,800 ' 11,094 : 2 : 2,588 : 29,100 : 32, 188 : 3 : 3,882 44,400 48,282 : 
10 kV; I 1,H9: 26,300 21,m : 2 : 3,338 : 52.100 55,938 : 2 : 3,338 52,100 55,938 : 

;&AllKI 5 kV: 2 1,041 : U,000 15,041 : 2 ' 1,041 : 14,000 15,045 I 2 : 1,046 14,000 15,046 : 
10 kif: 3 2,232 : 37,500 39,732 : 4 2,971 50,000 52,971 I : '·'" 75,000 ?9,4£4 : 
30 kW: 3 3,030 : 44,400 47,430 : 4 4,040 59,200 13 I 240 I : l,010 88,800 h,&10 : 
10 kW: 1 2.121 : 21, 300 28,921 : 2 5,242 52,100 57,842 2 : 5,242 52,100 : 57,842 : 

·------··········· -·····-··'········· ··············- ~--···-·· ·--··--·· -····-··· --····--------~ ••••••••• : ••••••••• 1 , ........... , ....•.......•• , ..•.••....•••..... , .......•..••••......... , .....•••.......•..•••.... , ......... , ......... , 
' TOUL I 15 14.054 : 202.300 : 211,35• : 20 21, 392 297,000 : 318,392 25 : 21, 194 : m,4oo : 392,m : 
···---~---·············································································································· ............................................•........................................................................... 

' ' -·-'-------------------
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4. 

As far the utilities arc coacerned. it has been estimated that the consumption of electric CllCrg]' (for 

welding machines and other shop equipmcn1. offices. lighting) "'ill be in the range of 15.<XX> 

kWh/year with a cost of 1,500 US doDus. 

LQCADON AND SD'£ 

This manufacturing plat could be located in any place. provided that it is DCJl to some main roads, 

railways md other communication facilities. The choice of the place sbculd. of course. aJso take inco 

c:oasideratioD the availability of local labour and staff pcrsonncL 

In addition the presence of a foundry w1 of some mtthanicaJ workshops in the ueigbbourhood 

should be coasidcred as a priority criterion to c:boose the place. 

5. PROJECT ENGINEERING 

5.1 PROCESS DESCRimON 

The production line clescribcd in this paragraph is suitable to produce few units per year. say 24 

microturbincs in the whole. both Pchoa and Michcll-Banki type. 

Machinery and tools required arc those commoaly used in any well equipped mechanial workshop. 

The following description refers particularly to the production of PELTON turbine, bu~ it is 

applicable aJso for the BANKI oae. The main steps of the manufacturing process arc clearly 

indicated in the following Dow-diagram. The running paddle-; coming from the loundry arc finished 

and suitably driUed in order to be flXCd to the runner by means of bolts. The running operation is 

carried out on the tW'binc shaft, the runner disk and other components of the injection group 

(nozzle, pin and pin stem). All these clements. after threading, arc then ready to be assembled. 

On the runner disk the foUowiDg operations arc carried out: 

turning to define its external diameter, milling on bolh sides and drilling for fixing the turbine 

paddles. 

Another step consists in cutting and bending metal sheers to manufacture the case and the basement; 

aU these parts arc assembled together by arc welding. 

The last part to be manufactured is the supporting frame, consisting in U-iron beams suitably cut 

and welded to the whole structure. 
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All the abcwc mentioned parts are thca assembled together, along with shaft bearinp and relevanl 

supports. pulley and belts (this system is needed only when the rotation speed of the electric 

gcnera1oc has to be inc:rcased in comparison with the turbine's one) and the electric generator. 

After assembling the machine is balanced by means of a stroboscopic system. Then the parts that 

need to be protected with paint arc disassembled and plaa:d in the storehouse with the other 

components of the equipment, ready to be shipped to the final imlaDation place. 

The control and rcgulalioa board is assembled using electric and electronic components of standard 

quality, following the main steps shown in the Dow-diagram. As far as the electric equipment 

assembling is coaccrned, DO particular problem is foreseen. 

Manufacture of tiydraullc lllleroturltlnes: flow-cllaaram 

I : FOUNDRY 11 

' TUR81N£ PADOlES 

FINISHING AND 
DRILLING OF PADDLES 

. BEARINGS AND SUPPORTS 

. SYNCHRONOUS GENERATOR 

. PULLEYS AND BEL TS 

ELECTRONIC COMPONENTS 

. TURf9IG OF TURB• SHAFT 

. TURNING OF TwtalllE RUNNER 

. TURNING OF NOZZLE 

. WELDING OF PIN 

. DlllL.LfiG OF TURUE RUNNER I 

. WEUHNr OF SHAFT-RUNNER . 

. TURNING OF PIN STEM 

. THREADING 

ASSEMBLllilG 

BALANCING 
FOR RUNNER 

I 

DISASSEMBLING 
AND PAINTING 

CUTTING. HND..ci AND WELDING I 
OF METa.. SHEETS FOR CASING 
AM> BASEMENT 

CUTTING AND WELDING OF 
IRON BEAMS FOR FRAME 

Co:\trol and rtaulatlon board 

I 

CONSTRUCTION OF ELECTRONIC REGULATOR 

ASSEMBLING OF CONTROL AND PROTECTION BOARD 

CONSTRUCTION OF ELECTRICAL RHllTORI PANEL 

WIRING AND TESTING 
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5.2 

The following table 5.1 res the hours of direct labour required to manufacture each model of 

turbine. 

TUleS.1 Direct labov nqaircd la laoan 

Moddel IM-lal OPERATIONS 

turbiae I Struc:tuft I Painting I Assemblin& I Total 

PELTON 5KW I 19 I 8 1 2.5 305 
lOKW I 31 I 9 15 2.5 44 
30KW I 42 I 19 3 4 68 
fJOKW I 51 I 21 3 6 81 

BANKI 5KW I fJ7 I 16 2 12 127 
lOKW I 120 I 23 2.5 14 1595 
30KW I 136 I 28 3 16 183 
fJOKW I 1Z1 I S3 4 24 308 

The hours shown in this table have beco assumed as basis for the computation in the next 

paragraphs; they have been derived from tables of paragraph 3 (tables 3.A through 3.H), where 

figures have been rounded. 

IAYOUI' AND CML WORKS 

The layout of the whole plant is shown in figure 52. The covered area nccdcd to operate in good 

conditions is estimated in the range of 430 square meters and includes workshop, assembling and 

resting department, storehouse and omc.cs. 

The total area of the plant, considering also a strip of land all around the shed, is in the range of 

1,200 square meters. 

The building of the shed will have a structure made with reinforced concrete or alternatively with 

metal carpentry, with brick partitions and external walls. 

The roof will be covered with asbeslos·cemenl sheets, insulated with mineral wool lagging. 

The floor of the production department and of storehouse will be reinforced concrete with a bard 

aggregate as fm.i.sbing surface. The floor of the office will be covered with cement tile~. 

AU the area outside the building will be simply rolled and covered with gravel. 

The investment cost of civil works have been estimated on the basis of the following as.~umptions: 

. cost of land • 10 US S/sq. meter 

. cost of shed and building • 3SO USS/sq. meter. 

PAGE 31 



I 

I ~[kfu)&j~= 
.:.· ... :. .. · ·., :·. ·. 

I 
Fig.5.2 PLANT LAYOUT Scale 1:200 

I 
(measures in meters) 

I 

ii "" 
I 

I 
I 
I ~ 

! 

I 
I 

I W 0 R It S H 0 P l:nl 

I 
I Q; 

A S S E M B L I N G ....t: 

I Ir 

T E S T I N G 
CJ\. 

! 

I 
I 

~ 

S T 0 R E H 0 U S E OFFICE '411 

I I 
: 

i 
..... 

I 13 

I I 

I 

I ~ 
3C 

I 



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

5.3 EQUIPMENT LIST 

The main machinery and equipment for the production workshop arc: 

- grinding macbinc 

- lathe : turDing max. diameter 80 mm, span 1,500 mm 

- shears for metal sheets S mm thick, length 2,000 mm 

- caJi:ndcr for metal sheets S mm thick, length 2,000 mm 

- milling machine 

- pillar drilling machine 

- 2 portable drilling machines 

- air compressor 200 litres/minute capacity 

- pneumatic bolt driver 

- arc-welding machine, direct current S KW 

- oxyacctylcnc welding/cutting equipment for metal sheets 10 mm thick 

- bench milling machine 

- portable milling machine 

- hoist 1,500 kg lifting capacity 

- alternative sewing machine for metal sheets S mm thick 

- stroboscopic balancing machine 

- 3 work-benches 

- painting equipment 

- fork lift battery operated 

- No. 1 van for transport of equipment to be mounted at site 

- miscellaneous equ;pment (welding masks, gloves, etc.) 

The installed electric power is in the range of 20 KW, while the average consumption is in the range 

of6KW. 
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The investment cost of the machinery and equipment is estimated in the range of 280,(XX) US S, FOB 

Italian port. 

S.4 INVESTMENT COSTS 

The estimated investment costs arc shown in the following table, where FC stands for ·Foreign 

Currency" and LC for •Load Currency". 

Exchange rate has been assumed at 1 US S = 2.CrT Birr. 

TableS.4 Initial llHd iaftStment 

Description 

. Civil works and buildings 
including land 

. Machinery & equipment 
FOB Italian port 

. Trans~rt & Insurance 

. Erection 

. Pre-production expenditures 

. Technology & training 

TOTAL 

FC 
(US$) 

280,000 
15,000 
30,000 

24,000 

349,000 

LC 
(US$) 

180,000 

10,000 
20,000 
5,000 

215,000 

Figura of the ript dumn refer to the lines of COMPAR INPUT TABLES. 

6. PLANT ORGANIZATION 

Total COMFAR 
(US$) line 

180,000 15 

280,000 8 
25,000 5,17 
50,000 9,21 
5,000 23 

6 

564,000 

The plant will be organized as an autonomous production unit operating with a proper management. 

The plant organization is explained in detail in the following paragraph. 

7. MANPOWER AND PEBSONNtL 

Direct labour needs have been calculated considering 250 working days per year at 8 hours per day, 

that is 2,000 hours/year, which have been reduced to 1,800 hours actually worked, considering a 

prudential yield od 90%. 

The following tables shows the hours of direct labour required to manufacture the foreseen units 

according to the production schedule. 
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Labour hours have been shared into the four main operations, that arc mechanical, structure. 

painting and aw:mbling. 

Table7 Direct laboar required kolars/yar 
Aa:ordillg to tbe predlldioa ............. 

Uaits/ Model or turblDe Medankal Structu~! Paiatiag Assembling 
year 

2 PELTON SKW 38 16 2 s 
2 lOKW 62 18 3 s 
3 30KW 126 57 9 12 
1 (J()KW 51 21 3 6 

2 BANKJ SKW 194 32 4 24 
6 lOKW 720 138 15 84 
6 30KW 816 168 18 96 
2 MKW 454 106 8 48 

l4 TOTAL 2,461 556 62 280 

From the above table it is possible to sec that mechanical operations need the most part of the whole 

worked time. 

The sum of all the hours/year is 3,359, that means, in theory, that only 2 "all purpose" workers could 

be strictly sufficient to cover the forcscco production. 

In practice the required manpower will consist of : 

. No. 1 foreman 

. No. 1 metal carpenter /welder 

. No. 1 mccbaoic worker 

. No. 1 painter 

. No. 1 helper 

It is forcscco that these same workers will spend part of their time, when necessary, in mounting the 

micro hydroplaots equipment at the site of installation. 

A scheme of personnel required by the envisaged plants is presented here below, shared into 

management, administrative and production departments. 

For each position the relevant yearly cost has been estimated, including social 5CCUrities and 

allowances like lease, etc. 
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7.1 SCHEME OF PERSONNEL WITH YEARLY COST 

MHIF"'epl 
No. 1 General and administralivc manager 
No. 1 T«hnical manager 

Total 

Administrative l>cJ!t. 
No. 1 Senior accounlaDt 
No.lauk 
No. 1 Warehouse head 

Total 

Production Dgzt. 
No. 1 Foreman 
No. 3 Skilled workers (at 2,200 USS) 
No. lHdpcr 

Total 

AmlualCost 
USS 

9.SOO 
7.SOO 

17,(0) 

2,500 
2,200 
2,500 

7)00 

2,500 
6,(J()() 

1.700 

10,800 

Therefore the total cost of the whole pcnoanc1 is estimated to be 35,000 US S per ,ar. 

8. fMPLEMEN'fATION SCHEDULE 

The duration of plant erection and insrallatioa of production equipment is estimated to be 8-12 

moatbs, say a year. 

It is foreseco a training period for the Ethiopian pcrsoooe~ both io Italy and io Ethiopia. 

9. FINANCIAL EVAUJ,\TJON 

The financial evaluation of the envisaged project has been carried out by means of the COMFAR 

(Computer Model for Feasibility Analysis and Reporting), a programme specifically conceived and 

developed for this purpose by UNIDO. 

The COMF AR tables here attached consist of rwo parts : 

1) INPUT TABLES, which contain the entries according to assumptions and calculations carried out 

separately to evaluate the investment and the production costs. 

---- ·-~----------------------------------------
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2) SOIEDULES. ~iaich arc the computer output after the data processing These tables c:ontain the 

main fm.ancial parameters and resuks to evaluate the pl'Ojcd viability. 

More details are pea in the DCJl pages. 

ti COMFAlt INPUl'TABU.S ~UM"10NS 

The following basic ISSUlllpboas have been coasidcrcd valid for the financial amJysis of the project: 

1) o;srounring rate for net prcsenr wlue = 10% 

2) Ec:ooomic life: 15 years have been c:oasidercd the operational life of the plant. This life span is 

largely sufficient to appreciate the prolilability of a projed; the IRR fmternal rate of return) bas 

been coasiclered al the main parameter for the first evaluation of the ilMstmeat. 

3) Depreciation : straight-line type: 

a. for mrijncry ud cquipmeat, preproduction ezpcoditures, deprecialion bas been cakulated 

over 15 years, with a scrap value of 10% with reference of the initial value; 

b. for civil works the dcpreciatioa period bas been considered 20 years, with 50% of scrap value. 

4) Foreign loan : 

a. the amount considered is 85% of the value of the imported machinery and equipment iadudiag 

the iasiallatioa costs, as per the •coaseasus· terms; 

b. repayment period : 8 years, starting from the first year of production; 

c. amortiutioa type : constant principal, with interest rate of 10%; 

d. working capital requirements : 

minimum coverage ia days considered ia the programme (FC • Foreign Currency; LC = 

Local Currency): 

!~--~~~-~~-~~~~~~~~~~~~-~~~~~--~~~~~~~~~-
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-acxounts 
-cm in band 
- invcnlory raw materials 
- imadory energy 
- imadory spare puts 
- work in progicss 

- finished products 
- accoUDls payable 

c. taxes: 

F.C. LC. 

30 
15 

llK> 
1 

30 
30 
30 

30 
15 
30 
1 

30 
30 
30 

The products are coasidered as sold ex-factory. Coasequeady only the profit lax of 50% has 

bccD included in the caknlarioGs. 

f. currcacy: 

AD figures, as far as costs, ~ucs wl other finanriaJ items are coacerned, are expressed in 

US dollars, both for the forci:p and the local items. 

The exchange rate bas bccD assumed as 2111 Birr per 1 US dollar. 

g. Elearic energy: 

. The cost of cJectric energy bas bccD assumed equal to 0.2 Birr /kWh • ogn S/kWh. 

b. With reference to the COMFAR INPtrr tables the following data have been considered. in 

addition to those oaes of table S.4: 

As far as tedmology and training arc c:oacerncd. it bas bcca assumed that the Ethiopian 

penoaael will be instructed ia Italy during the prc-procluctioa phase for a total of 8 months-

man at a cost of24,000 USS (COMFAR line 6). 

lo addition to this it bas been forcscca a training ia Ethiopia to start and supervise produdioo, 

installation and maiatcaance of turbines, so to«aliziag 24 moatbs-man at a cost of 220,000 

USS, this cost will be dMdcd over a period of 2 years (COMFAR line 30), during the 

productir,a phase. 
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Acconting to the basic as.wmptioos taken in the previous paragraph, the sources of finance present 

the following scheme: 

FOREIGN LOAN -
276,000 s 

\ INITIAL FIXED INVESTMENT .____ 70% LOCAL PARTNER l 
5&4,000$ ....-

202.000 s I EQUITY 
....__ -

288,000 s 
FOREIGN PARTNER 

.....__ 

30% 86,000 s 

.,-------
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~YDRAUllC Ml~ROTUR81NES 

•••••••••• 
ETNlOPlA 

1 yeer(s) of c:-trw:tion. 15 yeers of procb:tion 

currency c:-rsion retes: 
foreign c:urrenc:y 1 unit • 1.0000 units ec:c:ounting c:urrency 

local c:urrenc:y 1 unit • 1.0000 uni ts ec:c:ounting c:urrency 

ec:c:ounting c:urrenc:y: 1.000 U.S. DOU.MIS 

Totel initiel invest181nt cln'insi c:-trw:tion i:ihase 

fixed essets: 

c:urrent essets: 
total essets: 

577.ao 

0.00 
577.ao 

Sourc:e of funds uing c:onstrw:tion pllaM 

equity I grents: 

foreign loens 
local la.. 
to tel fundl 

Teer: 
openting c:osts: 
deprec: i et ion 

interest 

---------------· 
production C:OStl 

thereof foreign 

totel seln 

;rosa inc:

net lnc:
c:nh belenc:e 
net c:eahflow 

211.00 
276.00 

0.00 
564.CO 

1 

252.25 
34.61 
27.60 

................... 
314.47 
80.51 l 

460.00 

145.53 
145.53 

·109.05 

-46.95 

2 
354.59 

45.61 

24.15 

·-----------
424.36 

62.790 l foreign 
0.000 l foreign 

62.790 l foreign 

29.161 l foreign 

64.184 l foreign 

3 
429.09 

56.61 
20.70 

------------
506.41 

83.76 l 85.Ja l 
678.00 

253.64 
253.64 

90.33 
148.98 

846.00 

339.59 
339.59 

314.57 
369.77 

Net Present Value at: 10.00 l • 1082.aa 
lnter1111l Rete of Return: 30.44 I 
Return on equity1: 

Return on equity2: 

71.16 l 

31.06 l 

......................................................................................................................................................................................................... 

Index of Sc:hecl.lln produced by COMFAR 

Totel initlel inveatllllnt 
Totel invntmnt cllring production 

Totel produc:tlon c:oata 
Working Capltel requlr11111nt1 

Celhflov Tlbln 
Projected lelenc:e 

Net lnc:1111e 1tat..ant 

Sourc:e of t I '1111'1c:e 
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Yur •••••••••• 

Fixed investllll'lt costs 

LW!d, sit• prepmntion, awlopment 

Buildings Wld c:ivil llOrts ••••• 

Auxiliary Wld service fKil ities • 

lncarporet.ci fixed assets •• 

Plant ..c:flinery end equis-r"tt 

Pre·proclletion c:epitel ....,-diturn. 

let working c:epitel 

Total initiel investllll'lt costs 

Of it forei"', in l ..... 

1992 

0.000 
180.000 

0.000 
49.000 

330.000 

559.000 

18.llOO 
0.000 

577.llOO 

62.790 
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Yeer ••••••••• 

Filled i,_t.nt C09t9 

Lmnd, site pr..-ration. dllval~t 
luildinp and civil llOrb •••• 

Auxiliary anc! service facilities • 

Incorporated fixed assets ••• 

Pl.nt, mdlinery and ~ii:-nt 

Total fixed investMnt costs •• 

PreprocU:tion capitals uplndituns. 
Working capital ••••••• 

Total current i-~t coats 

Of it foreitn, I ..... . 

1993 

0.000 
0.000 

0.000 

110.000 

0.000 

110.000 

0.000 

199' 

0.000 
0.000 

0.000 

110.000 

0.000 

110.000 

0.000 

1995 

0.000 

0.000 
0.000 

0.000 

0.000 

0.000 

0.000 

~44.692 64.421 47.131 

254.692 174.421 47.131 

96.142 99.251 91.166 
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·a:•l ~~OO..Ctian Casts in 1,GOO U.S. DOlL.A.~S 

Tur ••••••••• 

I of ,__ c..-:ity <si,.le proiiict). 

•• •teri•l 1 ••• 
Other ,.., •teri•ls 

Utilities •• 
Enerty ••• 
L8bour, di !"eet 

1..-ir, •inten.nee 
Speres ••••• 
Factory overllndl 

F.ctory coats • • 
Adllinistr•tive overllemd8 

lndir. coats, nles ..S distributian 
Direct coats, Hln ..S distributian 

Depreci•tion •• 
Firwic:i•l costs ••••• 

Tot•l prcd,,ction costs • 

costs per unit < single proit.ict > 
Of it foreitn, I • 
Of it v•ri8ble,I • 

Tot•l l8bour • • • 

1993 

0.000 
ZOZ.300 

14.054 

0.000 
0.900 

10.800 
0.000 
0.000 
0.000 

228.054 
24.200 
0.000 
0.000 

34.614 

27.600 

314.461 

-····· 0.000 
80.510 

0.000 
35.000 

199' 

0.000 
297.000 
21.392 
0.000 
1.200 

1D.IOO 
D.000 
0.000 
0.000 

330.392 
24.200 
0.000 
0.000 

45.614 
24.150 

424.356 

0.000 
IJ.757 
0.000 

35.000 

1995 

0.000 
366.400 

26.194 

0.000 
1.500 
10.~ 

0.000 
0.000 
0.000 

404.194 
24.200 
0.000 
0.000 

56.614 
20.700 

506.408 

0.000 
IS.312 
0.000 

35.000 

19916 

0.000 
366.400 

26.194 

0.000 
1.500 

10.IOO 

0.000 
0.000 
0.000 

404.194 

2•.200 
0.000 
0.000 

56.614 
17.250 

502.951 

0.000 
as.211 
0.000 

35.000 

1997 

0.000 
366.400 

26.194 

0.000 
1.500 

10.llOO 
0.000 
0.000 
0.000 

404.194 
24.200 
0.000 
0.000 

56.614 
13.800 

1998 

0.000 
366.400 

Zb.194 

0.000 
1.500 

10.800 
0.000 
0.000 
0.000 

404.194 
24.200 
0.000 
0.000 

56.614 
1:1.350 

499.508 496.058 
.., ........ oz•w- ••••••••••-

0.000 0.000 
as.tao as.011 

0.000 0.000 
35.000 35.000 

---·-----------------------------------------------------------------------------------------------------------------------------
NTDUULlC MlcaoTURllllES ••• ++++++++++ 

··•••••••••••···••••··•••·•••·•·•••··•••••••••·•·•·•·••••••••·••·•••••··••• IXllFAI 2.1 · llALDO & CO. S.R.L., MlLAll, lTALT ·•··• 

I Tot•l ProO.lction Costs in 1,000 U.S. DOLLARS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Ye•r ••••••••• 

I of ,__ c8f)llCity <single prcd,,ct). 

Raw •t•ri•l 1 ••• 

Other r1W .. teri•ls 

Utilities •• 
Enerty ••••••• 
Lllbour, direct • • • 
Repair, 1118inteNnee 

SP8rH ••••• 
Faetory overhe8ds 

~•ctory costs • • 
Adlllnistr•tlve overhe8dl 
lndlr. costs, s•les Ind dlstributian 

Direct coct3, s1les Ind distribution 

DepreciltiOI" •• 
Fin1neia! ;osts ••• 

Tot1l procllctlon costs 

Costs per unit ( single product > 

Of It foreign, I • 

Of it 11rilble,I • 
TOUI labour ••• 

1999 

0.000 
366.400 

26.194 

0.000 
1.500 

10.800 
0.000 
0.000 
0.000 

404.894 
24.200 

0.000 
0.000 

56.614 
6.900 

492.608 

•••••••••••• 
0.000 

84.972 

0.000 
35.000 

2000 

0.000 
366.400 

26.194 

0.000 
1.500 

10.800 
0.000 
0.000 
0.000 

404.894 
24.200 
0.000 
0.000 

56.614 
3.450 

489.158 

• ••••••••••• 
0.000 

84.866 

0.000 
35.000 

2001· 2 

0.000 
366.400 

26.194 

0.000 
1.500 

10.llOO 
0.000 
o.ooo 
0.000 

404.894 
24.200 
0.000 
0.000 

56.614 
0.000 

• ••••••••••• 
0.000 

84.759 

0.000 
35.000 

2003 

0.000 
366.400 

26.194 

0.000 
1.500 

10.800 
0.000 
0.000 
0.000 

404.894 
24.200 
0.000 
0.000 

47.61' 
0.000 

476.708 

• ••••••••••• 
0.000 

86.359 
0.000 

35.000 

2004 

0.000 
366.400 

26.194 

0.000 
1.500 

10.800 
0.000 
0.000 
o.ooo 

404.894 
24.200 
o.ooo 
0.000 

36.614 
0.000 

465.708 

• ••••••••••• 
0.000 

86.037 
0.000 

35.000 

2005 

0.000 
366.400 

26.194 

0.000 
1.500 

10.800 
0.000 
0.000 
0.000 

404.894 
24.200 
0.000 
0.000 

25.614 
0.000 

454.708 

•••••••••••• 
0.000 

85.699 

0.000 
35.000 

•.•.•...•..••.••..........•••...•..•...........•.......•.........•.••.....•••....•...•.•••••••.•.•.................•............. 



I 

I Total Pr~tion Costs in 1,0CO U.S. OOl.l.AllS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
:I 

THr ••••••••• 

s of ,.._ capecicy <•inel• procllct>. 

•• •terial 1 ••• 
Other rw •terials 

Utilities • • • 

EnertY ••••••• 

Lmbour, direct ••• 

Repeir, •intenance 

Spares 

Factory overheads 

Factory costs • • 

Administrative overtteeca . 
Incur. costs, nlft and distribution 

Direct costs, Hlft and distribution 

Depreciation • • • 

Fi1W1Cial costs •••• 

Total procllction costs • 

Costs per 1.nit < single prcdct > 
Of it foreitn, S •• 
Of it variable,S • 

Total labour ••• 

2006 

0.000 

366.400 
26.194 
0.000 
1.500 

10.800 

0.000 

0.000 

0.000 
................................. 

404.194 
24.200 
0.000 
0.000 

16.150 
0.000 

................................... 

445.244 .... ...--
0.000 

95.395 
0.000 

35.000 

C.:tl~Alt 2.: • aALJO & CO. S.R .... , ":~-'N, :·.t~· ····· 

2007 

0.000 

366.400 
26.194 

0.000 
1.500 

10.800 

0.000 

0.000 
0.000 

----·-------
404.194 

24.200 
0.000 
0.000 

6.161 
0.000 

·-----------
435.962 -------

0.000 
85.090 

0.000 
35.000 

HTDIAUUC lllCROTURBINES ••• ++++++++++ 



I 
·······- --------···-·······-----······-------···----·······--·····-----·-· C::J!FAR 2.1 • 8Al00' co. s.~.~- ... :.u1, :-~-· ..... 

I llet working Capital in 1,000 U.S. DOlL.ARS 

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

YHr • 

Current essets & 
Acc~ts receiY8ble • 
Inventory end .. teri1ls 
Energy ••••• 

Spmres •••.•• 
Work in progress • 
Finished procllcts 

casll in hend • • • • 
Tot1l current usets 
Current l i lbfl it i es end 

co to 

30 12.0 
168 2.1 

360.0 
0 

30 12.0 
30 12.0 
15 24.0 

Acceutts peyeble • • • • • • 30 ~2.0 

Net working capital •••• 
Increase in NOrkint capital 

Net "°rking capital, local 
Net working capital, foreign 

1993 

21.021 
101.189 

0.003 
0.000 

19.004 
21 .021 

1.458 
163.697 

19.004 

1994 

29.549 
141.559 

0.003 
0.000 

27.533 
29.549 

1.458 
236.652 

27.533 

1995 

35.758 
183.273 

0.004 
0.000 

33.741 
35.758 

1.458 
219.992 

33.741 

1996·2007 

35.758 
183.273 

0.004 

0.000 
33.741 
35.758 

1.458 
219.992 

33.741 

144.692 Z09. 120 256.251 256.251 
144.692 64.428 47.131 0.000 

9.!26 11.120 11.984 11.934 
134.867 191.000 244.267 244.267 

Note: m:ll: • •ini- «Mys of c-111 ; coto • coefficient of turnover • 

---------------------------------------------------------------------------------------------------------------------------------
HYOllAULIC MICllOTURllNES ·•• •••••••••• 



I 
.. ---................... ---. - ... -.. --............. -................ ---.. -.. -- .......... - .... -.. ···········~~FAR 2.'. • 3ALOO £ :~. S.~.~ •• ": • .-11, :·~-· 

I Source of Firi.nce, construc:tion in 1,000 U.S. DOlLAllS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1. 

Year •••••••••••••• 

Equity, ordi1111ry •• 

Equity, prefe~. 

S!Alaidies, gr.its • 

Loen A, foreign • 

LOlf'I I, foreign •• 

Loen C, foreign • 

Lo.rt A, local •••• 

Loen I, local •••• 

Loen C, local •••• 

Total loen •••••••• 

Current lilbilities 

hnk -rdnft 

Total fundl ••••••• 

1992 

281.000 
0.000 
0.000 

276.000 
0.000 
0.000 
0.000 
0.000 
0.000 

.................................... 

276.000 

0.000 
13.800 

------------
577.800 

---------------------------------------------------------------~-----------------------------------------------------------------
ll1DltAUllC MICllOTUtllllES ••• 1111111111 



• ······----------···-··-------·--------------·-······----------------------· C:::MUll 2.l - BALDO & :::>. S.~.L., '"'.~.l~, :·.:..• ··--· 

I Source of F inMICe, produc: t i on in 1,000 U.S. OOlLARS 

Tur •••••••••••••• 1993 1994 1995 1996·2000 

Equity, ordinary •• 0.000 0.000 0.000 C.000 

Equity, prefererr.e. ll.000 0.000 0.000 0.000 
I 

S~idies, grants 0.000 0.000 0.000 0.000 

LOM A, foreign • ·34.500 ·34.500 ·34.500 ·34.500 I 
LOM 8, foi-eign •• 0.000 0.000 0.000 0.000 

Loen C, foreign • 0.000 0.000 0.000 0.000 

LOM A, local •••• 0.000 0.000 0.000 0.000 

LOM 8, local •••• 0.000 0.000 0.000 0.000 I 
I 

Lowi C, local. ••• 0.000 0.000 0.000 0.000 

------····-- -------·-··- ------------ ............................ 
Total lo.n ........ ·34.500 ·34.500 ·34.500 ·34.500 

Current liabilities 19.004 8.528 6.208 0.000 

Bri overdraft .... 109.046 ·90.331 ·32.516 0.000 

····-------- -·---------- ----·------- ................................. I 
Tot1l funds ....... 93.551 ·116.302 ·60.807 ·34.500 

I HYDaAULIC MICIOTIJRllNES ··· '''''''''' 

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



I 
·······----------·--·---·····---·----------·-·----··--····-------------··-- COMFAR ;?.1 - 6Al00' CO. S.ILl., "llAN, ;rAl• ···-· 

I Casllflow Tables, construct ion in l ,000 U.S. OOll.ARS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
ll 

Tnr ••• 

Total clSh inf law 

Finmnci1l resources 

Siles. net of till 

Totll cash autflaw 

Total assets •• 

0ptr1ting costs 

Coat of finmnce • 

Repeymtit 

Corporate till 

Dividends peid 

Surplus c deficit > 
CU111lat1d cash belence 

InflON, loc1l 

OUtflON, local 

Surplus ( deficit > 
tnflON, foreign •• 

Clutflw, foreign • • 

Surplus c deficit > 

Net cesllflov •••• 

CU111lated net cnhflON 

1992 

564.000 

564.000 
O.DOO 

5n.eoo 

564.000 

O.DOO 
13.800 
0.000 
O.DOO 
O.DOO 

·13.800 
·13.800 

202.DOO 
215.DOO 
·13.000 

362.DOO 

362.800 
·0.800 

·564.DOO 
·564.DOO 

HYDIWJLIC lllCIOTURllNES ••• -•••-



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

--------------------------------------------------------------------------- C:JllFAR Z.l - BALOO' ::::. S.11.~ .... :.A'I, :~.a._•-···· 

CHllflow tables, proauction in 1 ,000 u.s. DOl.WS 

YHr ••••••• 

Total C8lll infla.. 

Fi nenc: i al resources • 

S.ln, net of tu • 

Total cull outflow • 

Total assets •• 
Optratint costs • 
Cost of finenc:e •• 

Repaymant 
Corporate tu 
OivicMndl paid 

SUrplus C deficit > 
Clailatld casll blilance 

Inflow, local • • • • 
Dutflow, local • • • 
SUrplUI ( deficit ) 

Inflow, foreign • • 
Dutflow, foreign • • 

Surplus < deficit > 

Net cashflow • • • • 

Clailated nel cashflow 

1993 1995 

479.006 616.521 852.ZOI 

19.006 1.521 6.ZOI 
460 .000 671.000 146.000 

5811.051 596.191 537.634 

273.697 
252.254 
27.600 
34.500 

0.000 
0.000 

·109.046 
·122.146 

462.146 
61.926 

400.ZZO 
16.151 

526.125 
·509.267 

·46.946 
·610.946 

112.956 
354.592 
24.150 
34.500 
0.000 
0.000 

90.330 
·32.516 

671.636 
59.523 

619.114 
7.192 

536.675 
·521.713 

141.980 
·461.966 

53.340 
429.094 

20.700 
34.500 

0.000 
0.000 

314.575 
ZIZ.059 

146.425 
63.914 

71Z.442 
5.713 

473.650 
·467.167 

369.775 
·92.191 

1996 

146.000 

0.000 
146.000 

652.365 

0.000 
429.094 

17.250 
34.500 

171.521 
0.000 

193.635 
475.694 

146.000 
234.215 
611.715 

0.000 
418.150 

-411.150 

245.385 
153.194 

1997 

146.000 

0.000 
146.000 

650.640 

0.000 
429.094 

13.llOO 
34.500 

173.246 
0.000 

195.360 
671.054 

146.000 
235.940 
610.060 

0.000 
414.700 

·414.700 

243.660 
396.154 

146.000 

0.000 
146.000 

641.915 

0.000 
429.094 

10.350 
34.500 

174.971 
0.000 

197 .085 

161.139 

146.000 
237.665 
608.335 

0.000 
411.250 

·411.250 

241.935 
631.719 

146.000 

0.000 
146.000 

647.190 

0.000 
429.094 

6.900 
34.500 

176.696 

0.000 

191.110 
1066.949 

146.000 
239.390 
606.610 

0.000 
407.llOO 

·407.800 

240.210 

171.999 

HYDRAULIC NICROTUllllllES ••• .......... 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CasllflON ubln, production in 1,000 U.S. DOl.LAllS 

Tear ••• 

Total casll inflow 

Financial rnourcn • 
Sales, net of tax • 

Total cash outflow • 

To.al assets •• 

Operating costs • 
Cost of finance • 
Repayment 

Corporate Ux 

Dividends peid 

Surplus < deficit > 
CUILllatld casll blilanct 

Inflow, local ••• 

OUtflON, local ••• 

Surplus < deficit > 
Inflow, foreign •• 

OutflON, foreign •• 

Surplus ( deficit > 

Ntt ct1hf lOt1 • • • • • 

CUILllattd net CHllflOll 

2000 

146.000 

0.000 
146.000 

645.465 

o.ooo 
429.094 

3.450 
34.500 

171.421 
0.000 

200.535 
1267.484 

146.000 
241. 115 

604.115 
0.000 

404.350 
·404.350 

231.415 
1117.414 

2001 

146.000 

o.ooo 
146.000 

609.240 

0.000 
429.094 

0.000 
o.ooo 

180. 146 

0.000 

236.760 
1504.244 

146.000 
242.140 
603. 160 

0.000 
366.400 

·366.400 

236.760 
1354.244 

146.000 

0.000 
146.000 

609.240 

0.000 
429.094 

0.000 
0.000 

180.146 
0.000 

236.760 
1741.004 

146.000 
242.140 
603. 160 

0.000 
366.400 

·366.400 

236.760 
1591.004 

2003 

146.000 

0.000 
146.000 

613.740 

0.000 
429.094 

0.000 
0.000 

114.646 
0.000 

232.260 
1973.264 

146.000 
247.340 
591.660 

0.000 
366.400 

·366.400 

232.260 
1123.264 

2004 

146.000 

0.000 
146.000 

619.240 

0.000 
429.094 

0.000 
0.000 

190.146 
0.000 

226.760 
2200.024 

146.000 

252.840 
593. 160 

0.000 
366.400 

·366.400 

226.760 
2050.024 

2005 

146.000 

0.000 
146.000 

624.740 

0.000 
429.094 

o.ooo 
0.000 

195.646 
0.000 

221.260 
2421.214 

146.00IJ 
251.340 
517.660 

0.000 
366.400 

·366.400 

221.260 
2271.214 

2006 

146.000 

0.000 
146.000 

629.472 

0.000 
429.094 

0.000 
0.000 

200.371 
0.000 

216.521 
2637.813 

146.000 
263.072 
592.921 

0.000 
366.400 

·366.400 
216.528 

2487.812 

···••·····•···••·•·•········•··•····•········•··•··•················•··•·••··········•··••········•··•············••·•••····•···• 
HYDRAULIC MICROTURllN£S ··· +••••••••• 



............................................................................................................................................... C::llFAll Z.1 • llALOO & CO. S.11.l •• "[LAii. t"&.• ····· 

I Ceshfla.. Ubles, procM:tion in 1,000 U.S. DOU.Al$ 

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

I 

Teer ••••••• 

Totel cash inf lOM 

FilWICi el resources • 
S.l•, net of tu 

Totel cash outflOM 

Totel essets • • 

Opereting costs • 

Cost of fi1W1Ce • 

1..,_nt 

eorparete tu 

Dividends peid 

SUrplua < deficit > 
O.leted cash tielence 

lnfl011, locel • • • 

OUtflOM, locel • • • 

SUrplua < deficit > 
Inflow, foret111 • • • 

OUtflow, foreign •• 

Surplus < deficit > 

Net casllflOM • • • • • 

0-leted net cashflOM 

2007 

146.000 

0.000 
146.000 

634.113 

0.000 
429.094 

0.000 
0.000 

205.019 
0.000 

211.•7 
2149.699 

146.000 
267.713 
571.287 

0.000 
366.400 

-366.400 

211.887 
2699.699 

---------------------------------------------------------------------------------------------------------------------------------
llYDIAUllC MICltOTUllllll£S ••• '''''''''' 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.. ........................... -.............................. -..... -............................... -.... -...... -...... -.. - .................. -

Casllflow Disc~tint: 

e) E4'i ty peid ,,.,._ .. t inco. flOM: 

11et present velue •••••••••••••• 

Internal let• of leturn (i111£1> 

b> •t WDrm,,.,... .. , c.- return: 

1236.14 et 

71.16 I 

.. , pnse'lt Ylllue • • • • • • • • • • • • • • 10IZ.ll et 

lntemel lete of leturn <1111£2> • • 31.06 I 
c> lnterNl .. t• of l•narn on totel i-i.nt: 

let present Y11lue ••••••.••••••• 10IZ.ll et 

lnterNl lete of lenarn < 1n > • • 30.44 I 

••t Warm • E4'i'Y peid plus resenes 

10.00 I 

10.00 ' 

10.00 I 

: -:._. 

l'ftllMA.IC •ICIOn.lilllES ••· 1111111111 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Tew •••• 

Total sal•. incl. sal• tu • 
1.esa: vwi.tile costs. incl. sal• tu.. 

1993 

460.000 
0.000 

1994 

678.000 
0.000 

1995 

146.000 
0.000 

1996 

846.GOO 
0.000 

1997 

846.000 
0.000 

1998 

146.000 
0.000 

variable -.rsin • . 460.000 678.000 846.000 846.000 846.000 846.000 
As I of total tales 100.000 100.000 100.000 100.000 100.000 100.000 

llaft·veriable costs. incl. dlllreciatiOft 286.161 400.206 415.7111 415.7111 415.7111 415.7111 

As I of total sales 

Cost of f i ftlftCe 

Grou profit •• 

All-.c• ... 

Tauble profit • 

Tu. • • • • 

••t profit •• 

Dividlnda peid • 

la'!distribut.S profit 

~lated 1.n:Ustributec:I profit • 

Gross profit. I of total sales • 

let profit, I of total sales 

IOE, let prof it, I of ~ity ••• 

ROI, llet profit•interest, I of i-t. 

37.637 

27 .6CIO 

145.532 
0.000 

145.532 
0.000 

145.532 

0.000 
145.532 
145.532 

31.637 
31.637 
50.532 
21.147 

40.973 

24.150 

253.644 
0.000 

253.644 
0.000 

253.644 

0.000 

253.644 
399.176 

37.411 
37.411 
K.071 
27.972 

42.588 

20.700 

339.592 
0.000 

339.592 
0.000 

339.592 

0.000 

339.592 
731.761 

40. 141 
40.141 

117.914 

34.635 

~-581 

17.250 

343.042 
0.000 

343.042 
171.521 

171.521 

0.000 
171.521 
910.28 

40.549 
20.274 
59.556 
11.147 

42.588 

13.IOO 

346.492 
0.000 

346.492 
173.246 

173.246 

o.ooo 
173.246 

1083.535 

40.957 
20.471 
60.155 
17 .911 

42.588 

10.350 

349.942 
0.000 

349.942 
174.971 

174.971 

o.ooo 
174.971 

1251.506 

41.364 
20.612 
60.754 
17.115 

NYDUUl.IC lllCIOTURllNES ••• ..... ...._ 
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I llet Inc- Stat_..t in 1 ,000 U.S. OOlLAIS 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

YIW •••• 

Totel sal•. incl. sal .. tu •• 
Less: varilble costs, incl. ules tu. 

Veri8ble •rtin ••• 
As X of totel seles 

11on·Y11rilble costs, incl. dlprec:ietion 

Opereti-l •rtin • 
As X of totel sales 

Cost of firwice 

Gron profit •• 
All~ ••• 

Tulble profit • 
Tu •••• 

.. , profit • 

Dfvfdlnds peid • 
Undistrfbut9d profit • 
Acculluleted Wldfstributed profit • 

Grou profit, X of totel ul• • 
Net profit, X of totel s•l• • 
ROE, Net profit, I of ~tty •• 

llOI, llet profit•interest, X of invest. 

1999 2000 

146.000 146.000 
0.000 0.000 

146.000 146.000 
100.000 100.000 

485. 7Q8 485. 7111 

360 .292 360 .292 
42.511 42.511 

6.900 3.450 

353.392 
0.000 

353.392 
176.696 

176.696 

0.000 
176.696 

1435.ZOl 

41.m 
20.1186 
61.353 
17.649 

356.142 
0.000 

356.142 
171.421 

171.421 

0.000 
171.421 

1613.623 

42.180 
21.090 
61.952 
17.483 

2001 

146.000 146.000 
0.000 0.000 

146.000 146 .000 
100.000 100.000 

485. 7111 485. 7111 

360 .292 360 .292 
42.511 42.511 

0.000 0.000 

360.292 
0.000 

360.292 
180.146 

180.146 

0.000 
180.146 

1793.769 

42.581 
21.294 
62.551 
17.318 

360.292 
0.000 

360.292 
180.146 

180. 146 

0.000 
180. 146 

1973.915 

42.581 
21.294 
62.551 
17.318 

146.000 
0.000 

146.000 
100.000 

476.71)8 

369.292 
43.652 

0.000 

369.292 
o.ooo 

369.292 
114.646 

114.646 

0.000 
114.646 

2151.561 

43.652 
21.826 
64.113 
17.750 

146.000 
0.000 

146.000 
100.000 

465.7111 

380.292 
44.952 

o.aoo 

380.292 
0.000 

380.292 
190.146 

190.146 

o.ooo 
190.1~ 

2341.707 

44.952 
22.476 
66.023 
18.279 

NTDRAULIC MICIOTUlllllES ••• •••••••••• 
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I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Y•r •••. 

Totel seln. incl. sel• tu • 
L ... : verieble costs. incl. sal• tu. 

veriebl• •rtin . . 
As S of totel seln 

lon·verieble costs. 

Operetionel •rtin • 
As S of totel seln 

cost of finence 

Gross profit • 
All-ft •• 
Tueble profit 
Tu ••• 

let profit 

Dividends peid •• 

Undistrilart.cl profit 

. 

incl. dlprecietion 

. 

ACC\ml.lleted ~istrilarted profit • 

Gross profit, S of totel s•l• •• 
let profit, S of totel s•l• • 
IOE, let profit, S of 9CJ.1ity •• 
llOI, let profit•interftt, S of in¥9St. 

Z005 

146.000 
0.000 

--·---------
146.000 
100.000 

454.708 

-----·---·--
391.Z92 
46.Z5Z 

0.000 

391.Z92 
0.000 

391.Z92 
195.646 

195.646 

0.000 
195.646 

Z544.353 

46.Z5Z 
Zl. 1Z6 
67.m 

1a.aoe 

Z006 

146.000 
0.000 

---------·--
146.000 
100.000 

445.Z44 

--··-·------
400.756 
47.371 

0.000 

400.756 
0.000 

400.756 
200.371 

200.371 

0.000 
200.371 

Z744.7l1 

47.371 
23.685 
69.576 
19.262 

COMFAll Z.1 • BALDO' CO. S.R.L, ,.!~AN, ;ai..! ····· 

2007 

146.000 
0.000 

------------
146.000 
100.000 

435.96Z 
........................... 

410.038 
41.461 

0.000 

410.038 
0.000 

410.038 
Z05.019 

Z05.019 

O.GOO 

Z05.019 
Z949.750 

41.461 
Z4.Zl4 
71.187 
19.709 

NYDllAULlC MICIOTURlllES ••• •••••••••• 



- ••••••·••••·••·•·••••·•··•··••••••••••·•·••••••••••••••·•·•••••••••·•••••·• ~::J!FAI Z. ~ • iALOO' :o. S.I.~ •• ,.!~All, :·.a,• ····· 

I Projected Balance Slleets, construction in 1,000 U.S. DOUAJlS 

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

Y•r •••• 

Fix.ct essets, net of deprecietfon 

Con1truction in progrne 

current -ts • • • • • • • • • 

Cesll, bel* • • • • • • • • • • 

CUii surplus, finenc• eY11illbl1 • 

Loss cerried forwrd 

Loss ••••••••••••• 

Totel l imbi l itias 

Equity C8Pitel • 

llSlnies, rateined profit 

Profit •••.••••• 

Lllfll end ..ctiua tara dlbt 

eurrent lllbilitin •••• 

"'* -dr•ft, finance r-.iirld. 

Totel dlbt •• 

Equity, I of l iabil itias 

1992 

577.800 

0.000 
577.800 

0.000 
0.000 
0.000 
0.000 
0.000 

577.800 

2118.000 
0.000 
0.000 

276.000 
0.000 

13.800 

289.800 

49.144 

ll10IAULIC RICllOTUlllllES ·•• •••••••••• 
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·····························································-·---·-··-···· ::::MFAR Z. 1 • 8AL:l0 I CO. S.it.~ •• •:.111, :·.a.• -···· 

Pr'ojected a.l1nCe Sheets, Pr'oO.Jction in 1,000 U.S. DOLLARS 

THr •••• 

Tot•l UMtS 

Fix9d .... ts. net of dlp'eci•tion 

c-truction in progrea 

turr9ftt .... t. . . . . . . . . . 

c.11 ............... . 
c.11 surplus, firwnc:e 9fti I.tile • 

Lou carried fClnlllrd 

LOIS •••••••••••••• 

Tot•l l i8bil i ties • 

E~ity capitel ••• 

Resenies, ret•inecl profit 
Profit ••••••••• 

LGlll end mdhll terll d9bt 
current lilbiliti ..... 

lri overdreft, fil'WIC• requir9CI. 

Tatel d9bt ••••••• 

E~ity, I of l ilbil iti .. 

1993 

816.883 

543.1116 
110.000 
162.231 

1.458 

0.000 
0.000 
0.000 

816.1181 

zaa.ooo 
0.000 

145.532 

241.500 

19.004 
122.846 

383.351 

35.256 

1994 

954.224 

607.572 

110.000 
235. 194 

1.458 

0.000 
0.000 
0.000 

954.224 

zaa.ooo 
145.532 

253.644 
207.000 

27.533 

32.516 

267.048 

30. 1az 

1995 

1233.009 

660.958 
0.000 

281.534 
1.458 

282.059 
0.000 
0.000 

1233.009 

zaa.ooo 
399.176 

339.592 

172.500 

33.741 

0.000 

206.241 

23.357 

1996 

1370.030 

604.344 
0.000 

281.534 
1.458 

475.694 
0.000 

0.000 

1370.030 

zaa.ooo 
738.7611 
171.521 

131.000 
33.741 

0.000 

171.741 

21.021 

1997 

1508.776 

547.730 

0.000 
281.534 

1.458 

671.054 

0.000 
0.000 

1508.776 

zaa.ooo 
910.289 

173.246 

103.500 
33.741 

0.000 

137.241 

19.oaa 

1991 

1649.247 

491. tt6 

0.000 
281.534 

1.458 

1168.139 
0.000 
0.000 

1649.247 

zaa.ooo 
1083.535 

174.971 

69.000 
33.741 

0.000 

102.741 

17.463 

ll'fDIAULIC MICllOTURllNES --- '''''''''' 

··-·--····-·-·------------··----·----·--···-··-·-·--·--·--·----------·----- CCJIFAI 2.1 - IALDO I CO. S.R.L., Mil.All, ITALY··-·-

Projected 8al1nee Sh .. ts. Procllc:tion in 

YHr •••• 

Total HHtl 

Filled ffHts, net of dlp'ecietion 

c-truction in progress 

Current uaeta ••••••••• 

C•ah, ll9rlk ••••••••••• 

Ceah surplus, finenc:e r111fllble • 

Loal c•rried foM111rd 

LOii •••••••••••••• 

Total liebilities • 

E~i ty cepl tel • • 

R ... rv .. , retainecl profit 

Profit •••••••.• 

Long end lllldha tenl debt 

Current l ilbil I tin ••• 

lerlk 0¥9rdreft, flnence required. 

Total debt •• 

!~I ty, I of l lebll ltlH 

1,000 U.S. DOll.AIS 

1999 2000 

1791.443 

434.502 

0.000 

288.534 
1.458 

1066.949 

0.000 
0.000 

1791 .443 

288.000 
1258.506 

176.696 

34.500 

33.741 

0.000 

68.241 

16.076 

1935.364 

377.11118 

0.000 
288.534 

1.458 

1267.484 

0.000 
0.000 

1935.364 

288.ooo 
1435.202 

171.421 

0.000 
33.741 

0.000 

33. 741 

t4 .aa1 

2001 

2115.510 

321.274 

0.000 
288.534 

1.458 

1504.245 

0.000 

0.000 

2115 .510 

288.000 

1613.623 

180.146 

o.ooo 
33.741 

0.000 

33.741 

13.614 

2002 

2295.656 

264.660 
0.000 

zaa.534 
1.458 

1741.004 
0.000 

0.000 

2295.656 

2aa.ooo 
1793.769 

180. 146 

o.ooo 
33.741 

0.000 

33.741 

12.545 

2003 

2480.302 

217.046 

0.000 

288.534 
1.458 

1973.264 
0.000 
0.000 

2480.302 

288.000 
1973.915 

184.646 

0.000 

33.741 

o.ooo 

33.741 

11.6tt 

2004 

2670.448 

180.432 

0.000 

288.534 
1.458 

2200.024 

0.000 
0.000 

2670.448 

288.000 
2158.561 

190.146 

0.000 

J3.741 

0.000 

33.741 

10.715 

············································-···················································································· 
HYDRAULIC MICAOTURllNEI ••• •••••••••• 



-I ProjKted hllnCe Slleets, PrOIM:tion in t,000 U.S. DOLL.MS 

I 
I 
I 
I 
I 
I 
I 
ii 
i 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,_. .... 

Totel .... ti 

Find essets, net of dlprcfetfon 

Con1truction in proeress 
Current essets • • • • • • • • • 
CUii, tier* ••••••••••• 

CUii -.il us, f i l'llftCe avail ebl e • 

Loss carried forv11rd 
LOSS • • ••••••••••• 

Total liabilities • 

E~i ty capital • • 
Reten1e1, retained prof it 

Profit ••••••••• 

LOfll and Mdf111 ten1 dlbt 
Current l I abfl ft I es • • • 
lri overdreft, ffNnee r-.iired. 

Totel dlbt •• 

E~ity, I of liabilities 

154.111 
0.000 

281.534 
1.451 

2421.214 
0.000 
0.000 

2811.000 
2341.707 

195.646 
0.000 

33.741 
0.000 

33.741 

10.049 

2006 

3066.472 

131.661 

0.000 
211.534 

1.451 
2637.111 

0.000 

0.000 

1066.472 

2811.000 
2544.151 

200.171 
0.000 

33.741 
0.000 

33.741 

9.192 

2007 

1271.491 

131.800 
0.000 

281.534 
1.451 

2149.699 
0.000 
0.000 

1271.491 

211.000 
2744.731 
205.019 

0.000 
33.741 

0.000 

13.741 

1.801 

:OMFAR 2.t • 8AL00 4 :o. S.R.~ .• ~t~AN, :7A~! ····· 

KYDRAIJllC NICIOTIJRllNES ••• •••••••••• 
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I 
•3t:• ~~~Bt!I : ~eat ·111r111bles 

··················································----------··············· IXJl'AI Z.1 · BA~DO & CO. S.R.l., MllAll, ITALT ····· 

llYDUUllC IUCIOTUlllllES 

I Dete: •••••••••• 

I 
11 ... of Alternative: ETlllCIPIA 

Accounting c:urrenc:y: 1,000 U.S. DOU.AR$ 

I Nllllle of Product (A): MICRO·llTDRO·Pl.AllT 

I Tabi TURllN : ~r•l veriables 
IXJIFAI Z.1 - IAlDO & CO. S.R.l., Mil.All, ITALY····· 

I Multiplier to COlllpUte foreign into KCCU'lting c:urr9flc:Y: 1.000 

Multiplier to coqiute loc:el into KCCIU\ting curr9flc:Y: 1.000 

I Construction ptiue: 1 ye•r(s), pl.,.,,.S ye•rly 

I 
Interest rete for cCllpUtetion of future velues in X p.e.: 0.000 

Percent rete for CF·Disc:CU'lting: 10.000 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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"l:: ·.~;:111: s~~r:e J' ·'~anee - fJreign '"1"ds 

----·················--··---------············-···--·-----·······-·······-- COMFAR 2.t • 8ALOO & CO. S.ll.L., "llAll :·~.· ···--

Equity - P: not spteified 

Subsidies not specified 

LMll A: first disburs-t in period 1 
Alllllrtiznion: c<lt'Stent princ:ipel 

l•sting for a year(s) 
rates are peid ye•rly 

Period cf grace: 1 year<s> 
Interests peyable: 10.0 X for year 1 through 9 

LMll B: not specified 

Loan C: not specified 

Overdr•ft: not specified 



-
rabi ru11s1"1 : Subtable Initial Fixed Investment • foreign 
••.••...•.•.••..••..••..•••••••••••.•••••••.•••• • • • • • • • • • • •• • • • · • • • • • ••• • • • CCMFAR 2. 1 BALDO I CO. S.R.L., MILAM, tr ALT 

Col 1 2 l 4 5 6 7 I 
Depree· s Type of de SCrlP • l Deprecieti Amult· P1 Amult· P2 Amult· Pl 

l 1 Lend •••••••••••••••••••••••••• 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

l 2 Site pr11P9retion Ind dewl~ o.oo 1.00 0.00 0.00 0.00 0.00 0.00 I 
L l Structures end civil (•) •••••• 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

L 4 Structures end civil (b) •••••• 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

L 5 Incorpor1ted fixed essets,·<•> 6.67 1.00 0.00 15.00 15.00 0.00 0.00 I 
L 6 Incorporated fixed 1ssets,·(b) S.67 1.00 0.00 15.00 24.00 0.00 0.00 

L 7 Incorporated fixed 1ssets,·(c) 0.00 1.00 0.00 0.00 0.00 0.00 ll.00 

l 8 Plant 1111Chinery Ind equis-· <•> 6.67 1.00 10.00 15.00 280.00 0.00 0.00 

L 9 Plant 1111ehinery and equipa-(b) 6.67 1.00 0.00 15.00 30.00 0.00 0.00 I 
L 10 Auxiliery end service faciliti 0.00 1.00 0.00 O.t:l 0.00 0.00 0.00 

L 11 ?re-production expenditures ••• 0.00 1.00 0.00 o.oo 0.00 0.00 0.00 

L 12 Inventory, working C1Pitel •••• 0.00 1.00 0.00 0.00 0.00 o.oo 0.00 I 
T•bi TURBIN : Subteble lr.iti1l Fixed Investment - locel 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• COIFAI 2.1 . IAl.00 & co. S.l.L., IULAll, lTALY ••••• 

Col 1 2 l 4 5 6 7 I 
Depree· l Type of de ScrlP • l Depr.cieti Amult· P1 Amult• P2 AmM!t· Pl 

l 13 Lend •••••••••••••••••••••••••• 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

l 14 Site prep9retion end drlel~ 0.00 1.00 0.00 0.00 0.00 tl.00 O.llO I 
l 15 Structures end civil (1) .•••.• 5.00 1.00 50.00 20.00 180.00 0.00 0.00 

L 16 Structures end civil (b) •••••• 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

L 17 Incorporated fixed assets,·<•> 6.67 1.00 0.00 15.00 10.00 0.00 0.00 I 
l 18 1ncorpor1ted fixed essets,·(b) 0.00 1.00 0.00 0.00 o.oo 0.00 0.00 

I 
L 19 lncorpor1ted fixed 1ssets,·<c> 0.00 1.00 0.00 0.00 0.00 '00 0.00 

L 20 Plant mdliroery lllld equipa-<1> o.oo 1.00 0.00 0.00 0.00 0.00 0.00 

L 21 Pl1nt ..U.inery end 1q11ipa-(b) 6.67 1.00 0.00 15.00 20.00 0.00 o.oo 
L 22 Auxiliary end service f.ciliti 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

L 23 Pre·production expenditures ••• ().67 1.00 0.00 15.00 5.00 0.00 0.00 

L 24 Inventory, working cepit1l. ••• 0.00 1.00 o.oo 0.00 0.00 0.00 0.00 I 
I 
I 
I 
I 
I 
I 
I 
I 
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ract T~li8[N : Subtable Cwrr~t Fixed [nvest"'tnt - foreign 

- - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - • - - - - - • - - - - - - - - - - - • • - - • - - - · - - - - - - - - - • • • • COl,AI Z. 1 

Col z 3 4 

Deprec·n X Depreciatf Scrap • x Depreciatf 

L Z5 Lend •••••••••••••••••••••••••• 0.00 1.00 0.00 0.00 

L Z6 Site pre:ieration end ctevelas- 0.00 1.00 0.00 0.00 

L ?7 Structures end civil (a) •••••• 0.00 1.00 0.00 0 00 

L 28 Structures end civil (b) ••.••• 0.00 1 .00 0.00 0.00 

L Z9 Incorporated fixed assets, ·<a> 0.00 1 .00 0.00 0.00 

L 30 Incorporated fixed uuts,·Cb) 10.00 1 .00 0.00 10.00 

L 31 Incorporated fixed usets,·<c> 0.00 1.00 0.00 0.00 

L 32 Plant mchinery end equis--<aJ 0.00 1.00 0.00 0.00 

L 33 Plant mchinery end equis--<b> 0.00 1.00 0.00 0.00 

L 34 Auxiliary end service fecil iti 0.00 1.00 0.00 0.00 

L JS Pre·proclKtion up9nditures ••• 0.00 1.00 0.00 0.00 

L 36 Inventory, worting cepitel •••• 0.00 1.00 0.00 0.00 

Tlbi TURBIN : Slbtllble Current Fixed lnvestmnt • locel 

···············-··························································· D:llFAI Z.1 

Col z 3 4 

Deprec·n X Deprecieti Scrap • x Depreciati 

L 37 Lend •••••••••••••••••••••••••• 0.00 1 .00 0.00 0.00 

L 38 Site preperetion end devel~ 0.00 1.00 0.00 o.oo 
L 39 Structur .. end civil (a) •••••• 0.00 1.00 0.00 0.00 

L 40 Structur .. end civil Cb) •••••• 0.00 1.00 0.00 0.00 

L 41 incorporated fixed essets,·<a> 0.00 1.00 0.00 0.00 

L 42 Incorporated fixed essets,·Cb> 0.00 1.00 o.oo 0.00 

L 43 Incorporated :ixed -t•,·<c> 0.00 1.00 0.00 0.00 

L 44 Plant mdlinery end equis--Ca> 0.00 1.00 o.oo 0.00 

L 45 Hant -.cllinery end equipl'(b) 0.00 1.00 0.00 0.00 

L 46 Auxiliery end service feciliti !1.00 1.00 0.00 0.00 

L 47 Pre·procb:tion expenditur ..... 0.00 1.06 0.00 0.00 

L 48 Inventory, NOrking cepital .... 0.00 1.00 0.00 0.00 

- BALDO ' CO. S.1.l., MILAN, ITALY 

5 6 1 

Amult· ,, Mcu'lt· TZ a-rit· T3 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

110.00 110.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 o.oo 
0.00 0.00 0.00 
0.00 0.00 0.00 

. BALDO & CO. S.:t.L., IULAll, ITAU ••••• 
5 6 1 

Amuit· ,, .~t· T2 a-rit- T3 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
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:abi ·~Rs:~ : Subt1ble ProQJc:tion Costs - foreign 

·························--------·····························-···--·--···· COMFAI 2.1 BALDO & CO. S.l.L., MILAN, ITALY 
Col 1 2 3 4 5 6 7 

L 52 lav .. terial, annual cost <a>. 
L 53 law .. terfal, .... l coat (b). 

L 54 Utilities, .... l cost •••••••• 
L 55 Energy, .,...l cost ••••••••••• 
L 56 Labour (direct>, .... l cost •• 
L 57 Maintenance, ...,.l cost •••••• 
L 58 Ss-rn, .... l cost ••••••••••• 
L 59 Factory overfleeds, .,...l cost 
L 60 Adllinistration, labour cost ••• 
L 61 Adlliniatration, non·lllbaur cos 
L 62 Marketing, labour cost •••••••• 
L 63 Marketing, nan· labour cost •••• 

lnflator I Adjust· Y1 Adjust· Yl AdjU1t· Tl AdjU1t· Y4 AdjU1t· T5 AdjU1t· Y6 

0.00 202.30 297.00 366.40 366.40 366.40 366.40 

0.00 

0.00 

0.00 

o.oo 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

C!.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

o.oo 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

o.oo 
o.oo 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.oo 
0.00 

0.00 

0.00 

0.00 

0.00 

o.oo 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

Tabi TUHlll : 5'.tltable Standard Procllction Costs • foreign 
--········································································· CQllFAI 2.1 · llALDO & CO. S.l.L., Mil.All, ITALY····· 
Col 1 2 3 4 5 6 7 

Ouanti· A variat· A Guanti· I variat· I Cluanti· c variat· c ouanti· o 
L 64 •• .. terial (a).............. 0.00 0.00 0.00 0.00 :l.00 0.00 0.00 

L 65 law .. !erial, unit price <a> •• 

L 66 law •terial Cb> •••••••••••••• 

L 67 Rav .. terial, unit price (b) •• 

L 68 Utilities, .... l cost •••••••• 
L 69 Energy, ~l cost ••••••••••• 
L 70 Labour (direct>, .,,..l cost •• 
L 71 Maintenance, ...-1 cost •••••• 
L n Spares, .,.._l cost .......... . 
L 73 Factory overheads, .,,,.,.l cost 
L 74 Adllinistration, labour cost ••• 
L 75 Adllinistration, nan·labour c• 
L 76 Marketing, labour cost •••••••• 
L n llarketing, non· llbour C09t •••• 

Pr~t A 
0.00 

Not used 
0.00 

Pr~t I 
0.00 

Not used 
0.00 

Pr~t C 
0.00 

Not UHd 

0.00 

Pr~tD 

0.00 

Ouanti· A Variat· A Quanti· B Variat· I Cluanti· C Variat· C Cluanti· D 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Pr~t A 

0.00 

Not used 

0.00 

Pr~tl 

o.oo 
Not used 

o.oo 
Pr~t C 

0.00 

Not used 
0.00 

Pr~t D 

0.00 

Standa· A Variat· A Standa· I Variat· I Standa• C Variat· : Standa· D 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

o.oo 
0.00 

o.oo 
0.00 

o.oo 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.oo 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.oo 
0.00 

Forelg· A Foreig· I Foreig· C Foreig· D Foreig· E Forelg· F Local • A 
L 78 I of amual depreciation cottl 1(1(1.00 0.00 0.00 0.00 0.00 0.00 100.00 
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Tabi TURBIN : Subtable Proci.Jction Costs - foreign 

------------------·-------------------------------------------------------- COMFAR 2.1 • IAlDO & CO. S.l.L., lllLAJI, ITALT 

a 9 10 11 12 13 14 15 16 17 

Adjust- T7 Adjust- T8 Adjust- T9 Adjust-T10 Adjust-T11 Adjust-T12 Adjust-T13 Adjust-Y14 Adjust-T15 
366.40 366.40 366.40 366.40 366.40 366.40 366.40 366.40 366.40 

0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
o.oo 
0.00 

0.00 
0.00 
0.00 
0.00 

hbi TURllM : Sl.btmbla St..mrd Procb:tion Costs - forailft 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
o.oo 
0.00 
0.00 

•ot UHd 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

·················-------------------·········------------·················· CXICFAI 2.1 - BALDO & CO. S.l.L., NIL.All, ITALT ·---· 
a 9 10 11 12 13 14 15 16 11 

Y•ri•t- 0 au.nti- E Y•ri•t- E ciu.nti· F Y•riat- F 
0.00 0.00 0.00 0.00 0.00 

Proctict E 
0.00 

Proctlct F 

0.00 

Yari•t· D Quant!· E Y•ri•t- E Clumnti- F Yariat· F 
0.00 0.00 0.00 0.00 0.00 

Not used 
0.00 

Procllct E 
0.00 

•ot used 
0.00 

Proctict F 

0.00 

Yari•t· D St..i.· E Y•riat· E St..i.· F Y•ri•t· F 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 

0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
o.oo 
0.00 

o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 

LOC•l - I Loc•l • c Loc•l • 0 LOC•l • E Loc•l • F 
0.00 0.00 0.00 0.00 0.00 

Not used 

0.00 
o.oo 
0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 

Not used 
o.oo 

llot UHd 

0.00 

Not used 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Not UHd 
0.00 
0.00 
0.00 
0.00 
o.oo 
O.;JO 

0.00 
o.oo 
0.00 
0.00 

Not used 
0.00 

llot used 

0.00 

llot used 

0.00 

Not used 
o.oo 
0.00 
o.oo 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
o.oo 

Not used 

o.oo 

Not Aecl 

o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Not used 
0.00 
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Tao• IURS[N : Subtable Pr~tion Costs • local 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.• CCl'FAI 2.1 . IAl.00 & CO. S.l.l., lllLAll, ITALY 

Cal 1 2 3 4 5 6 7 

I lnfl1tor lL Adjust· T1 Adjust· 'f2 Adjuet· Tl Adjust· T4 Adjust· 'f5 Adjuet· T6 

l 12 •• •teri1l, enruml cost <•>· 0.00 o.oo 0.00 0.00 o.oo C.00 0.00 

l 83 I• •terial, enruml cost Cb). 0.00 14.05 21.39 26.19 26.19 26.19 26.19 

I 
l 14 Utilities, enruml cost •••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

L 15 EnertY. enruml coat ••••••••••• 0.00 0.90 1.20 1.50 1.50 1.50 1.50 

L 116 l8bour (ctirect>, enruml coat •• 0.00 10.IO 10.IO 10.80 10.IO 10.ao 10.ao 

L 87 llaintMW1C1, enruml coat •••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I L aa Sp9rn, enruml cost ••••••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

L 89 Fectory ~•rllHds, .,.,..l cost 0.00 0.00 0.00 0.00 0.00 0.00 o.co 
L 90 Adllinistration, l8baur coat ••• 0.00 24.20 24.20 24.20 24.20 24.29 24.20 

L 91 Adllinistr1tion, non-l8baur coa 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 

I L 92 llarlteti"I, l.tlour coat •••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

L 93 Marketifll, non·l8baur coat •••• 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 

I 
Tlbi TUllll : S&btlble Stendllrd P~tion Coats • local 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• CCl'FAlt 2.1 . 1ALDO A. CO. S.l.l., !Ill.All, ITAU ••••• 

Cc:l 2 3 4 5 6 7 

I °'*'ti· A V1ri1t· A ou.\ti· I V1ri1t· I Quwlti· c Veri1t· c ciu.tti· D 

L 9t. 1111 •t1ri1l <•>·············· 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Pr~t A lot UHd Pr~t I lot UHd P~tC lot UMd P~tD 

I L 95 1111 •t1ri1l, 161it price (a) •• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Quanti. A Vari at· A Cksltf. I V1ri1t· I ciu.nti· c V1ri1t· c ciu.tti· D 

I 
L 96 1111 •teri1l Cb> •••••.•••.•.•• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Pr~t A lot uead Pr~t I lot UHd Prcim,ct C lot us.cl Prcim,ct D 

L 97 1.., •t1ri1l, 161it price (b) .. 0.00 0.00 0.00 0.00 o.oa 0.00 0.00 

I Stancle· A V1ri1t· A Stendll· I Vari at· • Stendll· c Vari It· c St Inda· 0 

L 98 Util ft in, .,.,..l coat •••••••• 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 

I 
L 99 Energy, 1tn11l cost ••••••••••• 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 

L 100 Labour (direct>, .,,,..l cost •• 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 

L 101 111intenanc1, .,,,..l cost •••••• 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 

L 102 Spires, 1tn11l cost ••••••••••• G.00 0.00 o.oo 0.00 0.00 0.00 0.00 

I 
L 103 Fectory ov1rll1ads, 1tn11l cost 0.00 0.00 0.00 0.00 0.00 0.00 0.00 • 

L 104 Adlini1tr1tion, labour cost ••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

L 105 Adllini1tr1tion, non· labour coa 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

L 106 111rk1ting, labour cost •••••••• 0.00 0.00 o.oo 0.00 0.00 n.oo 0.00 

I L 107 111rk1tlng, non·labour coet •••• 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 

I 
I 
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~aoi ~JRl!N : Subtable ?rockx:tian CQsts - local 

-----------····---·-···--··················-·-··--·---··-------····-······· COMFAll 2.1 . BALDO & CO. S.R.L., lllLAll, ITALY 

a 9 10 11 12 13 14 15 16 17 

I Adjust· Y7 Adjust· YI Adjust· Y9 Adjuat·Y10 Adjust·Y11 Adjust·Y12 Adjust·Y13 Adjust·Y14 Adjust·Y15 llot UHd 

0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 

26.19 26.19 26.19 26.19 26.19 26.19 26.19 26.19 26.19 0.00 

I 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 0.00 

10.ao 10.IO 10.ao 10.ao 10.IO 10.IO 10.IO 10.ao 10.ao 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 

I 0.00 0.00 0.00 0.00 1).00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

24.20 24.20 24.20 24.20 24.20 24.20 24.20 24.20 24.20 0.00 

0.00 0.00 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 0.00 

I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I 
T.tii TURlll : ~teble St.,.rd ProcLction Costs • lOQl 
··········-·-······························································ COllFAI 2.1 . IALDO & CO. S.l.L., IULAll, ITAU ••••• 

a 9 10 11 12 13 14 15 16 17 

I variu· D Oum'lti· E Vari et· E lluMti· F veriat· F lot UHd llot UHd llot UHd lot UHd lot UHd 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.JO 

llot used ProcLct E lot used ProcLct F lot used lot UHd lot UHd lot UHd lot used lot UHd 

I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Vari at· D Gum\tf· E Veriet· E Gum\ti· F Vari et· F lot UHd lot UHd lot UHd lot used llot used 

I 
0.00 0.00 0.00 o.oo 0.00 0.00 0.00 o.oo o.oo o.oo 

llot used ProcLct E lot used ProcLc'! F lot used lot used lot UHd lot used lot used llot used 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.co 0.00 

I Vari at· 0 St--- E Ver let· E Stancle· F Ver fat· f lot used lot used llot UHd llot used lot used 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I 
0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 C.00 0.00 0.00 

0.00 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 

I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I 
I 
I 
I 
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Tabi ruRBIN : Subt.Cle Pr~tion Pr~9r .. and S•l.S · loc•l 

···········------------------------------·--------------------------------- COMFAll 2.1 - IALOO & CO. S.l.l., ltllAll, IT.ALT····· 
Col 1 2 3 4 5 6 7 

L 146 Te•rly prcd.lction, locail p- A 

L 147 unit price. loc•l prcd.lct A •• 

L 148 S.ln tu, local prcd.lct A ••• 

L 149 Other direct v.ri.t>le co.t- A 
L 150 Direct non·v.ri.t>le co.t, - A 
l 151 L.tlour included in direct - A 

lef ..-.nce 
o.oo 

CluMti· Tt CluMti· T2 Clumtti· T3 ~i· T4 Oimnti· T5 Clum\ti· T6 
460. 00 671. 00 1146 .00 1146. 00 1146.00 1146. 00 

Inf l•t· I lat .,..,. 
0.00 1.00 

0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 

2nd .,..,. 3rd .,..,. 

1.00 1.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

'"' .,..,. 
1.00 

0.00 
0.00 

0.00 
0.00 

5tll .,..,. 

1.00 

0.00 
0.00 
0.00 

0.00 

6tll .,..,. 

1.00 

0.00 
0.00 
0.00 

0.00 

lefennce ciu.nti· T1 CluMti· T2 ciu.nti· T3 ciu.nti- T4 OUMti· T5 ciu.nti· T6 I l 152 THrly procllction, loc.l p- I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

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

L 153 Unit price, lac.I prcd.lct I •• 
l 154 S•ln tu, local product i ... 

L 155 Other direct varimle co.t· I 
L 156 Direct non•v.rimle co.t, - I 
L 157 L.tlour included in direct - I 

L 151 Te•rly procllctian, loc.l p- c 

L 159 Unit price, loc•l product c .. 
L 160 S•ln tu, loc.l product c ... 
L 161 Other direct Y11rimle co.t· c 
L 162 Direct non·varfml• co.t, - c 
l 163 L.tlour includld fn direct - C 

L 164 Te•rly production, local p- D 

l 165 Unit price, lac.I product D •• 

L 166 S•l .. tu, local product o ••• 
l 167 Other direct varimle co.t· D 

L 161 Direct non-varl.t>le co.t, • D 
l 169 L.tiour inclur:t.d In dfr.:t - D 

l 170 THrly procllction, loc.l p- E 

l 171 Unit price, local product E •• 
l 172 Sal•• tax, local product E ••• 
l 173 Other direct varl.t>le co.t· E 
l 174 Direct non·vsrlable co.c, • E 
L 175 L.tiour lncludld In direct • E 

fnflat- I 1st ynr 2nd ynr 3rd yar 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 o.oo 0.00 

0.00 0.00 0.00 0.00 

'"' yeer 
0.00 
0.00 
0.00 
o.oo 
0.00 

5tll .,..,. 

0.00 
0.00 
0.00 
0.00 
o.oo 

6th )'Hf' 

o.oo 
0.00 
0.00 
0.00 

0.00 

leference Gum\ti· T1 Clumtti· T2 Oimnti· T3 Ckmnti· T4 Ckmnti· T5 cai.ntl· T6 
0.00 0.00 0.00 0.00 0.00 0.00 o.oo 

Inf l•t· I 1st ynr 
0.00 0.00 

0.00 0.00 
0.00 o.oo 
0.00 o.oo 
0.00 0.00 

2nd ye.,. 

0.00 

0.00 
0.00 
0.00 

0.00 

3rd ynr 

0.00 
0.00 
0.00 
0.00 
0.00 

4t.h ynr 

0.00 

0.00 
0.00 
0.00 

0.00 

5th year 
0.00 

0.00 
0.00 
0.00 
o.oo 

6th )'Hf' 

0.00 
0.00 

0.00 
0.00 
o.oo 

lef erenc• 
0.00 

Ckmnti• Y1 Ckmnti• T2 Ckmntl· T3 ou.tti· T4 ou.tti· T5 Quant!· T6 
0.00 0.00 0.00 0.00 0.00 0.00 

lnfl•t· I 1st ynr 
0.00 0.00 
0.00 0.00 

o.oo o.oo 
0.00 0.00 
0.00 o.oo 

2nd .,..,. 

o.oo 
0.00 
0.00 

0.00 
0.00 

3rd ynr 

0.00 
o.oo 
0.00 

0.00 
0.00 

4th .,..,. 

0.00 

0.00 
0.00 
0.00 

0.00 

5tll ynr 
0.00 

0.00 
o.oo 
0.00 

0.00 

6th ynr 

0.00 

0.00 
O.DO 
O.DO 
0.00 

leference 

0.00 

ciu.ttl· Tl ciu.tti· T2 Quant!· T3 Ou9ntl• Y4 Ou9nti· T5 Clulntl• Y6 

0.00 o.oo 0.00 0.00 0.00 o.oo 

lnflat· I 1st ye•r 

O.DO 0.00 
0.00 0.00 
o.oo 0.00 

0.00 
0.00 

0.00 
0.00 

2nd ye1r 
0.00 

0.00 
0.00 
o.oo 
0.00 

3rd ynr 

0.00 

0.00 
0.00 
0.00 
0.00 

4th yell' 

0.00 

0.00 
0.00 

0.00 
0.00 

5th yHr 

o.oo 
0.00 
0.00 

0.00 
0.00 

6th ye1r 

o.oo 
0.00 
0.00 
o.oo 
o.oo 

leference Qu.ntf • T1 Clulntl· T2 Ouantl· T3 au.ntt· T4 au.ntl· T5 Clulntl· Y6 

l 176 YHrly proc:Utlon, loc1l p- F 0.00 0.00 0.00 0.00 O.DO 0.00 o.oo 

L 177 Unit price, local product F •• 
L 178 Sal•• tax, local product F .•• 
L 179 Other direct varl8ble coat· F 

L 180 Direct non·varlable coat, - f 

L 181 Labour included In direct • f 

lnflat· I 1st year 

0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

2nd year 

0.00 
0.00 
0.00 

0.00 

0.00 

3rd year 

0.00 

0.00 
0.00 

o.oo 
0.00 

4th ye1r 

0.00 

0.00 

0.00 

0.00 
0.00 

5th VHr 

0.00 
0.00 

0.00 
0.00 

0.00 

6th yHr 

o.oo 
0.00 
o.oo 
0.00 

o.oo 



• 
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Tabi TURBIN : Subtable Procb:tion Progr• ..S S•lH • loc•l 

···········---------------------------------------------------------------- COllFAll 2.1 - IAlDO & CO. S.l.L., Mil.All, ITALY ·-·--

1 9 10 11 12 11 14 15 16 17 

Qulnti· Y7 Gulnti· YI llulntt• Y9 Gulnti·Y10 Gulnti-Y11 Gulnti·Y12 Clu9ntt·Y1] Clu9nti·Y14 llulnti·Y15 

146.00 146.00 146.00 146.00 146.00 146.00 146.00 146.00 146.00 

7th yur 

1.00 

0.00 
0.00 
0.00 

0.00 

Sth yeer 
1.00 
o.oo 
o.oo 
0.00 
0.00 

9"' yeer 
1.00 

0.00 
0.00 

0.00 
0.00 

10tl'I yur 

1.00 

0.00 
0.00 
0.00 
o.oo 

11tl'I,..,. 
1.00 

0.00 
0.00 
0.00 
o.oo 

12tl'I .,..,. 
1.00 

0.00 
0.00 

0.00 
0.00 

13tl'I yeer 

1.00 

0.00 
0.00 

0.00 
0.00 

14th ,..,. 

1.00 

0.00 
0.00 
0.00 
0.00 

15dl.,..,. 

1.00 

0.00 

0.00 
0.00 
0.00 

Gulnti- Y7 Quenti- YI llulnti• Y9 Clu9nti·Y10 Qulnti·Y11 llulnti-Y12 Gulnti·Y1] Clulntt-Y14 OU9nti·Y15 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7th year 
0.00 
0.00 

0.00 
0.00 

0.00 

Ith yeer 
o.oo 
0.00 
0.00 

0.00 

0.00 

9tl'I yeer 
0.00 
0.00 

0.00 
0.00 

0.00 

10th yur 

0.00 
0.00 

0.00 
0.00 

0.00 

11th yeer 

0.00 

0.00 

0.00 
o.oo 
0.00 

12th yeer 

0.00 

o.oo 
0.00 
0.00 

0.00 

13th yur 

0.00 
0.00 

o.oo 
0.00 
o.oo 

14th yHI' 

0.00 
0.00 

0.00 
0.00 

0.00 

15tl'I yeer 
0.00 

0.00 
0.00 

0.00 
0.00 

Clumnti· Y7 ciu.rttl- YI llulntt- Y9 Clumnti·Y10 Clu9nti-Y11 llulnti·Y12 Oulnti·Y1] Clu9nti·Y14 ou.nti·Y15 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 

7th yeer 

0.00 
0.00 
0.00 
o.oo 
0.00 

Ith yur 
o.oo 
o.oo 
0.00 
0.00 
0.00 

9"' yeer 
0.00 
0.00 
0.00 

0.00 
0.00 

10th yur 
0.00 
0.00 
0.00 
0.00 
0.00 

11th yeer 

o.oo 
0.00 
0.00 
0.00 
0.00 

12th .,..,. 

0.00 
0.00 
0.00 
0.00 

0.00 

13th yeer 

0.00 
o.oo 
0.00 
0.00 
0.00 

14th.,..,. 
0.00 
0.00 

o.oo 
o.oo 
0.00 

15th yeer 

0.00 
0.00 
0.00 

0.00 
0.00 

Oumnti· Y7 ciu.rtti· YI Ouslti· Y9 Clulnti·Y10 Gumnti·Y11 ciu.rttt·Y12 Gu9ntl·Y1] Gu9ntl·Y14 Gulntl·Y15 
0.00 0.00 0.00 0.00 0.00 0-.00 0.00 0.00 0.00 

7th yHr 
0.00 
0.00 

0.00 

0.00 
0.00 

Ith ynr 

0.00 

0.00 
0.00 

0.00 
0.00 

9th yar 
0.00 
o.oo 
0.00 

0.00 

0.00 

10th yeer 
0.00 
0.00 

0.00 

0.00 

0.00 

11th yeer 

0.00 
0.00 

0.00 
0.00 
0.00 

12th yMr 

o.oo 
0.00 

o.oo 
0.00 
o.oo 

13th yMr 

o.oo 
0.00 
0.00 
0.00 

0.00 

14th yeer 
0.00 

o.oo 
0.00 

0.00 

0.00 

15th yar 
0.00 
0.00 

0.00 
0.00 

0.00 

Oulnti· T7 Quent!· Tl Clulnti• T9 Clumnti•T10 Cluenti·T11 Quenti·T12 Oulnti·T13 Clu9nti•Y14 Cluenti•T15 

0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 0.00 0.00 

7th yHr 
0.00 
0.00 
o.oo 
0.00 
0.00 

11th yeer 
0.00 

0.00 
0.00 

0.00 

0.00 

9th yar 
0.00 
0.00 

0.00 
o.oo 
0.00 

10th yeer 
0.00 
0.00 
0.00 

0.00 
0.00 

11th yeer 
o.oo 
0.00 
0.00 

0.00 
0.00 

12th year 
o.oo 
0.00 
o.oo 
0.00 

0.00 

13th year 
o.oc 
0.00 
0.00 

o.oo 
0.00 

14th yeer 
0.00 

0.00 
0.00 
0.00 
o.oo 

15th year 
0.00 
0.00 

0.00 

0.00 
0.00 

Oulntl· Y7 Quant!· Tl Oulntl· T9 Ouentl·T10 Quenti·T11 Clulntl-T12 Quantl·T1] Clulfltl·Y14 Quantl-T15 

7th 

0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 

year 
0.00 

o.oo 
0.00 

0.00 
0.00 

11th yHr 
0.00 

0.00 

0.00 

0.00 

0.00 

9th year 
0.00 

o.oo 
0.00 

0.00 
0.00 

10th yHr 
0.00 
0.00 

0.00 

o.oo 
0.00 

11th year 
0.00 
0.00 

0.00 
0.00 

0.00 

12th year 
0.00 
0.00 

0.00 
0.00 

0.00 

13th year 
0.00 

0.00 
0.00 

0.00 
0.00 

14th yeer 
0.00 
o.oo 
0.00 
o.oo 
0.00 

15th yeer 
0.00 
0.00 
0.00 

0.00 

0.00 

llot UMd 

0.00 

llot UHd 
0.00 
0.00 

0.00 
0.00 
0.00 

llot UHd 

0.00 

•ot UHd 

0.00 

0.00 

0.00 

0.00 

0.00 

llot UHd 

o.oo 

llot UHd 

0.00 
0.00 
0.00 
o.oo 
0.00 

Not UHd 

0.00 

llot UHd 

0.00 
o.oo 
0.00 

0.00 
0.00 

Not UHd 

0.00 

Not und 

0.00 
0.00 
o.oo 
o.oo 
0.00 

Not uaed 

0.00 

Not uacd 

0.00 

0.00 
0.00 

0.00 
0.00 



-
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TACi ·~RBI• : Subt.t>le working C11Pit•l R~irements - f/l 

·········-----···--··-----------------·-···-·····-----------·--------·----- CCMCAI Z.1 - BALDO & CO. S.R.l., MIL.All, IT4L.T 
Col 2 3 4 5 6 1 

coven- F ~re- l coven- F coven- l lklt UMd llOt UMd lklt Uled 

l 112 Acccults recei'Wlble C1/C2: CM 30.00 30.00 15.00 15.00 1.00 1.00 :.oo 

c-a- F Coven- l not UMd no~ used lklt UMd llOt UMd lklt UMd 

l 113 l,_,tory, ,.., •terfel <•>· •• 180.00 30.00 1.00 1.00 1.00 1.00 1.00 

l 114 1-tory, ,.., •teriel (b) ••• 1.00 1.00 1.00 1.00 1.00 1.00 1.00 I 
l 135 1,_,tory, util itin •••••••••• 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

I 
L 186 1-tory, -sy ...•.•....... 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

L 117 lnv.ntory, spere perts •••••••• UICI t.00 t.00 1.00 1.00 t.CC 1.CC 

l 1U 1-tory, wort·in-proerns ••• 30.00 30.00 1.00 1.00 1.00 1.00 1.l!O 

l 119 1-tory, finistled pnd.cts •• 30.00 30.00 1.00 1.00 1.00 1.00 1.00 

I l 190 Acccuits payele •••••••••••••• 30.00 30.00 1.00 1.00 1.00 1.00 1.00 

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



-
I 

~..Ci ~~RllN : Subt.Ole S~rce of finarc:e • foreign 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• CQMFAR 2.1 • BALDO & CO. S.R.L., MIL.All, ITALY 

c~ 2 3 ' 5 6 1 

1st disbu 2nd disbu 3rd disbu 4tll disbu 5tll disbu 6tll disbu 7tll disbu 

L 191 Equi ty-0 (ordirwy ........ ) ••• 16.00 0.00 0.00 0.00 0.00 0.00 0.00 

L 192 Equi ty-P <preference aMrH). 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
I 
I 

l 193 5'.MidlH, tnnta ••••••••••••• 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 

L 194 lOll'I A, foreitn <AF> •••••••••• 276.00 0.00 0.00 0.00 o.oo 0.00 0.00 

l 195 LOll'I I, foreilft (If) •••••••••• 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 
L 196 lOll'I C, foreitn <CF> •••••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

L 197 overdraft Glina pr~tion ••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Tlbi TUlll• : 5'btlble Source of FiNnee • locel 
--·-······································································· COMFAI Z.1 • IALDO & CO. S.R.L., MILAll, ITALT ••••• 
Col 1 Z J 4 5 6 7 

1st disbu 2nd dlsbu 3rd disbu 4tll disbu 5tll disbu 6tll disb.I 7tll disbu 

l 191 Equi ty·O (ordiNry shares) ••• ZOZ.00 0.00 0.00 6.00 0.00 0.00 o.oo 
L 199 Equi ty·P <preference slllirn>. o.oo 0.00 0.00 0.00 0.00 0.00 0.00 

L 200 S*idin, 1r1nta ••••••••••••• 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 I 
L Z01 LOll'I A, locel (AU •••••••••••• 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 

I L Z0Z lOll'I I. loc.l <IL> •••••••••••• 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 

L Z0J Lo.t C, locel (Cl) •••••••••••• 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 

L Z04 Overdreft uina pr~tion ••• 0.00 0.00 o.oo 0.00 0.00 0.00 o.oo 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 




