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SUMMARY AND CONCLUSIONS 

Pholm"Oltaic cells lurn lhe solar radialion inlo electric energy and lhis process lakes place without 
any fuel 01 olhcr u1ilicy consump1ioo; in addilion lbc cells arc mainlenancc free and have a very long 
lifespan (more lhan 30 years). 

The phOIO"'Ollaic modules lechnology is one of lhc mosl promi~ lo-day, as far as development ol 
lhc Living coodilioos in lhc rural counlrics is cooccrncd. Employmenl perspect~ of tbc 
phOlovohaic cells arc increasing every day all over 1bc world, while lechnology impr~ !he cell 
yield. 

On 1hc o1bcr hand, in a lol of areas, because of lhc high cosl of lhe electric energy produced by 
means of lhe lradiliooal systems, lhc pbOlovollaic electric energy should be lhe sole solution to 
energy supplying problems. 

The loal production of photovoltaic modules, along with lhc preparation of lcchnicians, will 
conuibute lo actually 50M many of lhc local problems: waler pumping. food refrigeration. lighting. 
communcalions clc. 

ll is important to poinl out that the aim of the new joint venture company is to supply complete solar 
systems, say lighting. domestic refrigeration and water pumping solar systems, ready to be operated 
immediately after lhcir installation and DOI merely the separate photovoltaic modules. 

This new approach to 50M the problems of the rural peoples and Olher utilizers will give tbc best 
chances of success to lhis initiative. 

An olher poinl to be considered as posilivc for the project is that the supply of pbolovoltaic cells and 
Olbcr components will be assured by the Italian partner Helios Technology. This will result in a lot of 
advanlagcs like lime saving, standard quality of lhe componcnrs. conlinuity of lhc supply and olbcrs. 

The cn.iisaged planl is dimensioned lo produce 1 MWan/ycar oi phOlmrohaic cells assembled into 
modules, OD 1bc basis of one 8-hour working shift per day. The oulput could reach 2 or 3 
MWan/year by simply considering 2 or 3 working shifts per day, with0t:l any adjuslmcnt of tbc 
equipment invcstmenl. 

Each of the next f1:ar5, cf course. the output of lbc planl will be added to the existing installations so 
the saving or traditional fuel and relevant bard currency will be corrcspondly increasing year by year. 
The present fcasil Jity study lakes inlo account only the "assembling" of lhc phOlovoltaic cells as 
manufactured and supplied by Helios Technology to rhe envisaged planl. 

The main results or the study can be summarized as follows: 

-Total inilial investment costs== 2.713,120 S (from COMFAR) 

-TOlal required area = 2,500 sq. melers 

·Total personnel (1 sbifl only) = 61 

- IRR= 23.49% (from COMFAR) 

In lhis feasibility Sludy fot auounling purposes il has been considered lhc following exchange rare: 

1 US Dollar = 2. 70 Zimbabwe Dollars 

Pbote>toltak pawn' 171k1D1 ID Zlmbebwt Papi 
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0.1 FUllIRE LOCAL PRODUCTION OF PHOTOVOLTAIC~ 

It is forcsccn that the plant in the early years of production will only assemble the photO\'Ohic cells 
into modules, importing the cd1s from Helios Tedmology - Italy, that is the know-how owner ~s far 
as the manufacture of phot<Mlkaic cells is conccracd. After this "settlement" period the plant will be 
ready and capable to broaden its range by producing the photovoltaic cells tbcmscM:5. II can be 
forcsccn that this period will lake about four years before Slarting with the cell production. 

Just to give an idea about this future productioo line the following data can be taken into 
consideration: 

- the estimated ;additional ~ment coSl is in the range of 2, 700,000 US !>o?lars; 

- the additional required area is 800 sq. meters; 

- time required for commissioning and installation of the line is 12 months; 

- foreseen production of cells equivalcot to 1,500,000 - 2,000,000 Wan per year, 

- required personnel: 1chief-engineer,3 lechaicians and 15 labours; 

- training of pel'50DDCI: 3 mooths at least; 

- type of product: monocryslalliDc and polycryslaliiDc silicoa cd1s with high efficiency and low 
production coSl; 

- buy-back: possible up 10 30% of the max production capacity. 

PhotOYoltaic: ~ 1yslem1 In Zimbabwe Papl 
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P8WECT BACKGROUND AND HISTQRY 

The: project cooccrning the pl!otm"Cltaic: modules production was born as part of a more .ample 
program fin.alizcd to the promotion of industrial inVCSllllCnts fO£ the production. in ~'eloping 
countries. of m.acbincry and equipment for the utiliz.atioo of rcncwablc energy (solar, wind, biomass 
mdothcr). 

It has been conducted by UNIDO with the fm.anccmenl oC the lt.alian Gowcrnmenr and with 
cooperation of ENEA. the lt.alian national .agency f.x nuclear and .alternative energy. 

Various lt.alian industries and local sponsors were interested, wbal resulted in meetings and 
subsequently in cocpcration .agJCCmcnts. In this CODlext. a letter of intent for the establishment of a 
joint ~Dlurc v•as made between Ecologic.al Designs Co. of Zimbabwe and Helios Technology, an 
lt.alian comp:my owning the know-how foe manufacturing solar panels. 

Ecologjcal Designs Co. is already markding some of the components U. should be produced once 
the joint venture will be finalized. The photovoltaic mod~ produced in the cDYisagcd new plant 
will be supplied for typical applications like water pumping. lighting and refrigeration, as better 
dctaJcd in the following paragraphs. 
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H THE PRODUCT: THE PHOTOVOLTAIC S\'STEM 

The first ~ep in undcrslanding a pbotavobic: (PV) system is lo undcrsrand the elcmeDlS thal 
compose it. There arc several major" subsystem (Figure 1). Tbc array subsystem provides DC 
elcctrial energy lo the power conditioning subsystem. 11'e power CODditioniDg subsystem coavcru 
tlie DC elcclrial energy inlo the appropriate form to supply the load. When swiligbt is unavailable, 
lbc ioad demand is met: by the uti1ily company or by bac:t-up power systems. 
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Fipre I. Block &'Ml lnwrf1ee Dilpam of a fV Power SySlem. 

The purpose or lb.is chapler is to prOYidc a brief overview of the system technology. It will: 

1) Deline lbc elcmenlS and characteristics of PV power systems; 

2) Describe the development ~atus or the 'llajor compoDCDls; 

3) Discuss the cost and performance traGe-offs of system dWgn. While this chap1er focuses on 
utiliry-connected systems, mOSl of the discvssion on system performance and hardware 
characteristics is applicable to Sland-alonc applicatioas. 

2.1.1 .Thi. collector 

The PV rollector is an assembly of interconnected solar cells which produce DC energy when 
:xposed to sunlight. Figure 2 illUSlralcs the CODSlrvClion of a PV cell. in figure 2, electrial of 'l PV 
cell. In figure 2, c:lcctrial current is generatr.d when sunlight (photons) strikes the N·rypc 
semiconductor layer or lhe cell, dislodging an el.:ctron from its energy level. These "free" electrons 
and the resultant positive charges or "holes" diJt in opposite directions through lhe semiconductor 
material and arc collected at the metallic cont1cts applied to the front and back surfaces of the cells. 

Pbot~oltak '"'"" S)'lkmt ID Zimbabwe 
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Fipre 2. PV Cell Comtnction 

Prescnlly, mOSl cells arc made from ultra-high purity silicon. The single-crystal silicon is prnccssed 
into wafers, appm1imatcly 0.30 millimeters (mm) thick, and then treated by standard scmicoa<iuttor 
industry processes to ~odiH:e cells. In large-scale productioa, bare cell conversion cffacicncy is 
prcscntly about 14%.1...abor-atory single-crystal silicon cells ha\'C acbicvcd efficiencies as high as 19% 
under normal illumination. 

Other cell technologies arc being UMstigaled that couJd replace silicon in the future. Thin fWll 
technologies, such as amorphous silicon, offer the polcatial of lower cost but also have lower 
efficiency. Higher cfficicncy solar cell materials such as gailium arsenide or multijunctioa (layered) 
devices arc also bcinR UMstigaled for use in concentrating collectors. 

The electrical characteristics of a silicon cell (or module or array) can be represented using its 
current-voltage (1-V) rclatioaship {Figure 2). The standard 1-V curve relates the solar cell's output 
current and voltage from a short circuit (zero resistance) to an open circuit (infinite resistance) 
condition when the cell is at a standard specified condition or ~ rating. This condition is defmed 
as a cell temperature of 25 C and an irradiaacc of 100 mW /cm (1000 W /m2). 

The typical muimum J>OWC!r voltage for a cell at these coaditiol&S is about 0.5 voe. For a 10 cm 
square cell at 100 mW /cm2 lrradiance, up to 2 amps current and 1.0 W power may be produced. 
Reporting conditions arc specified since the cell's output is affected by temperature and irradiance: 
an incrcuc in temperature reduces the cell voltage, while an increase in irradiancc increases the 
current output. 

This temperature and Irradiation dependence lead to the characterization of photovoltaics as an 
unregulated (variable voltage) DC source. Ir is also a "soft" source, incapable of producing faull 
currents much higher than normal operating lcveis. 

PV celJs arc interconnected in series and in parallel to form strings at useful voltage and current 
levels. When cells arc put in series, their voltage is additive; when cells arc put in parallel, their 
current is additive. These interconnected solar cells arc fabricared into modules to protect the cells 
from 1hc environment and to protect the user from possible safety hazards. Typical module 
construction uses glass for the top cover, an cncapsulant over and around the cell~. and a high 
resistivity polymer back cover for electrical isolation. 

Photmollak power 1ystem1 la ZlmbebM P1p5 
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.!.I..? Balanq ohntcm 

The balance of system (BOS) defines that part of the PV power system other than the PV collector 
BOS includes the support structure. foundations. wiring. tracking. control equipment. pc. ¥Cr 
conditioning. any electrical storage and switchgear. 
The major BOS clements, lhe array field. povt"er conditioning. and utility interface. arc discussed 
below. 

2.1..?.I Array fie!d 

2.1.2..? 

The a~-ray field encompasses all the clements necessary to support and intcrconacct a collector in lhc 
field. connect the collector field into source circuits. and connect the source circuits lo a power 
conc'.1tiooing subsystem. This includes site preparation, support structure. foundations. DC wiring 
=-~.d grounding and fault detection and protection equipment. All of lhcsc clements arc present in 
both large and ~all systems, although their definitions may change with system size. For example. 
collectors in residential applications arc typically roof-mounted so that site preparation, structure 
and foundation refer to roof pcnclratioos and hardware. In large systems the more con¥Cntional 
defraitioos hold. 

The optimal design of array fields has been studied for some lime by means of C05l and performance 
lradcoffs. In general, good engineering practice with ;-.n eye to simple structure design is sufficient to 
achiew-; the necessary low structure costs. Another key to C05l reduction has been the de 'Clopment 
of standardized modular array field designs. This eliminates the need for most site-specific 
engineering. 

When discussing collector technologies and array field costs. it is important to remember that the 
contribution of array field BOS C05ls lo total system C05l dcpcads on collector efficiency. 
Lower collector efficiency requires larger fields and more structure and wiring to achieve the same 
energy output as a field with a higher collector efficiency. This must be considered when discussing 
the economics of any application. 

POlftr conditioning subsystems 

The power conditioning subsystem (PCS) interfaces the array with the outside electrical world: the 
loads and the utility. The PCS controls lhc operation of the array, starting it up in the morning and 
shutting it off at night. and maintaining the proper array voltage for maximum power extraction. It 
also takes the variable voltage DC electrical output of the array and conw-;rts it lo constant voltage 
AC electrical energy to meet on-site loads. 

The remaining function of the power conditioner is to control the PV system energy flow into the 
loads and the utility. In the event of abnormal conditions on the utility line such as out-of-limit 
voltage or frequcn .. -y or the loss of utility power, the PCS is required lo shut the system down. This 
keeps the PV system from energizing an otherwise dead utility line, which might endanger utility 
personnel and protects the power conditioner from being damaged by utility faults. 

There arc basically two types of power conditioners: square-wave and synthc5izcd sine wave. The 
square-wave units arc typicaUy linc:-commutatcd, single-phase, and low power ( 10 kW or less). They 
have lower costs than the sine-waYC units, but they also have poor quality, especially power factor. As 
a result of this power quality concern, square-wave units may not be allowed to attach to the utility 
without the addition of corrective hardware. 

Pbol:>Yoltak power 1yt&em1 I• Zimm• '•' 
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If this occurs, the cost of corrective hardware may reduce the current cost differential between PCS 
types for small systems. la larger, 3-phasc power conditioners, the distinctioo between inverter types 
disappears.. The power qualily from these larger unit is inherently bcncr, and the difficulty of 
producing an acceptable power qualily is minimized. 

Presently, there arc sa"Cral small power cooditiooing units of the sine-wave type commercially 
available. Tbcsc units tend 10 have sophisticated internal controls so that they meet the rcquirc..ients 
for safe utility-interconnected operation. 
The effacicocy of the power conditioning unit is 'VCfY important. Since all energy flows through the 
PCS, a 1% change in effacicocy means a 1% change in total energy output, and is equivalent to a 1% 
change in system cost. Therefore, if the PCS price is only 10% of the system cost, and the efficiency 
can be increased by 1%, tbca 10% more can be paid for ii on a brealtC"VCo analysis_ This is obviously 
a consideration in optimizing power conditioning subsystem design_ 

Overall system effacicocy is the product or the module effacicocy and BOS efficiency. Using silicon 
single aystal cells (about 14% efficient), and projected low-rost Hal plate module constructions, an 
average annual module efficiency of 11.2% is expected. This is 20% less than the basic cell cffacicocy 
under standard reporting cooditioos because it includes optical losses in the modulc. the module 
packing factor, and the effect of average annual cell temperature which is 20 C higher than rating 
temperature (Figure 5). Obviously with 16% cells, module efficiency would be ~ignifica.:itly 
increased, resulting in smaller array fields for the same power. 

The effect of BOS efficiency can be seen by the following the eocrgy Row in figure 5. lo this example, 
wiring accounts for another 2% loss and power conditioning accounts for a 10% loss in eocrgy. 
Therefore, only 99 W /m1 or 9.9% of the 1000 W /m1 of incident sunlight oa 1bc module reaches the 
utility or the load. 
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Fipre S. PV Synan Efficiency (Simplified) 

MODULE EFFICIENCY 

'llM " 'II, x 'Ir x 'llNOCT x 'llP 

"C0.14)" It f0.95) It C0.92) >i f0.92) 

~ "0.112"11.1~ 

• Nominal operatinJ ceU temperature-the module 
celi tempeiature under unbiern conditions defined 
as: D110lat1on• lOOmW/cm:;airtemperature • 20°C; 
Wllld 1ver11e welocity • 1 m1s; mountinJ • onented 
normal to solar noon. mounted on structure typical 
l'r application; aftd electrical lo.cl • open circ:uit 

" B.re cell efficiency at 28"'C cell tempetature and 
100 mW/cml irradWICC 

" Module effJCJCncy at an air mass CAM) 1.5 irradiance 
lcvel of 100 mW/cml and cell temperature cqua• to 
the non:inal opeiat1111 cell temperature <NOCT) 

• NOCT effiaency 

• Module packlllf efficiency 

• Opucal transmission effiacnc>·. mea1ured th1ouJh 
encapsulant matenals to cell 

"Present bare cell effic:1tnc~ 
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Sntcm appl!qtloa 

The photovoltaic system basically produces energy that is therefore used for a nricty or applications. 
Of course the cost of one kW of energy produced in such way is cxpc~ and therefore cost/benefit 
analysis bas to be carried out QSC by case. 

Due to recent reduction in produclion and installation costs. anyway, photovoltaic sysLcms arc 
competitive in many cases with dicscl generators and in some cases even when a grid is available but 
connection costs arc \-ery high like ~c case of Zimbabwe. 

Main applications for which photovoltaic systems arc currently cmployc:I arc: 

- Rural electrification: 

- Village power: 

- Telecommunications: 

- Water pumping: 

- Refrigeration: 

- Medical: 

- Lighting: 

- Data recording: 

- Signalling: 

- Cathodic protection: 

- Electric fencing in cattle rising 

rcmo<c village and houses, holiday resorts 

rcmo<c villages. islands, social centres, schools 

radio and TV repeaters, radio tclcphoucs, satellite 
receivers, radar stations, etc. 

drinkable water for villages. irrigation systems. etc. 

domestic uses, food stuffs, vaccine 

hospitals, medical equipments, health care centres 
and mobile medical units 

houses, street lights, rural villages, town districts 

meteorological stations, pollution recording units, 
water level metering, fire alarm systems, 
earthquake alarm syslcms 

railroad traffic, highway, off-shore rigs, scabuoys 

oil, gas and water distribution systems 

Some of the major applications arc described in the following paragraphs. 

Refrigeraton 

Refrigerators arc well known equipment, both in the industrial and in the domestic field. 

In the contcXI of this report it is DOC the case to take into C011Sidcration the equipment normally 
manufactured in many standard types, to be used fed by conventional energies; but oniy those 
specifically studied to be used with pho<ovoltaic system! This destination docs not imply a different 
process design, but rather a more efficient construction design, to allow power consumption and to 
keep losses to a minimum. 

The two major refrigerator classes arc: the compression type using electricity as energy source and 
the absorption type using a heat source, as for instance the direct combustion of a fuel. 
Of these two types, the latter would seem the best fit to be used with renewable energies, using a 
solar heater as a heat source. As a mailer of fad, even if wilh few o.· no moving parts is difficult to 
operate, requires good maintenance and precise 1empcra1ure selection to assure reliable continuous 
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operation; there arc very few refrigerators of this type yet on the market. 
More reliable and more diffused is the compression type refrigerator especially for domestic use. 

The most importa!lt features of these solar operated refrigerators arc: low power consumption, low 
losses, extra-large capacity, and precise temperature control. 
Typical capacity is in the range of 50 to 200 litres. 
Cold temperature range is also very ample, from a few centigrades to as low as -25 C. 

Health is certainly one of the fields that can better take advantage of the charactcristi~ of this type 
of refrigerator; in fact these types offer to health programs the possil>ility of expanding in many rural 
areas where refrigerators are in fact the only means for storing vaccines, medical supplies, veterinary 
specialities, food and be. -cragcs. 

For medical application the vaccine storage temperatures required arc: - 15 to -25 C for oral polio, 
yellow fever, measles, 0 to +8 C for DPT, tetanus and BCG. 
In this temperature range it is aJSO pos!'iblc to preserve foods of very high nutritional value, but easily 
perishable. 

I..oftr J>Oftl" consumption lights 

The lights we arc referring to arc designed for usc with photovoltaic systems. 
Generally they work with direct current generators and are suitable for a wide range of voltages. 

The typical light powers used are: 6 W - 20 W and 40 W. 
The average light output L'i very high: 40 W lamp can emit about 3000 lumens. 
Therefore these lights have an advantageous ratio of light to power. 
Their usc is important in houses, hospitals, dispensaries, social centres, schools, workshops and for 
rural lighting. Due to their low power consumption, they don't require great installations for 
electricity generation. 

Water pumpln1 systems 

Water supply in remote areas is in any cases a problem: the water table is very often not too low but 
there is a lack of power when pumping the water up. The most common solution is the use of diesel 
generators but the transport of the fuel to produce energy also costs energy ...... . 

The photovoltaic water pumping systems arc non competitive with diesel powered pumping scrs if 
the water table is not too low and for low to medium amount of water to be lifted (it depends, of 
course, on the cost of diesel oil in that specific area). The photovoltaic system operated submersible 
pumps, made of steel. They are driven by A.C. motors powered through special inverters DC/ AC 
with high efficiency (higher than 90% ). 

THE HELIOS PHOTOVOLTAIC SYSTEM 

Helios, the Italian Company that is studying the possibility of making a joint-venture with the 
Zimbabwean company, Ecological design, is currently producing a variety of photovoltaic systems 
and their components. 

Major data of these components and systems, whose production technology would be transferred, 
are provided in the following pages. 

Pbotovoltak power systems la Zimbabwe P•IO 
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Photovoltaic module H60 
PllOTOVOI.TAIC lfODUC.E llilfICH CONTAINS 

16 lfOtfOCttrsTi\LLINE SIL.ICON lfOUNP C~ll.S 

Wl'f'IJ 5 :NCm~:; !JIAIU!'Z'lll:. 

El.ECTRIC CHARACTERISTICS 
(at 100 mWlcml. 25AC. AM 1,5) 

.--
Peak power Wat.s 60 ~ ---
Short circuit current Amp. 4.lO 

Open circu11 voltage Volts 20.S 

Voltage at mu p0wer Volts l6.6 

Current al max power Amp. J.60 

NOCT Nominal operaung cell lemperature QC 4or 

Current at 14.5 (V bat1ery1 Amp : 78 

Vottage vanauon 1n 1empera1ure -:w/°C .•O 

Cell elfic1ency % 14, 

Generatea current is proportional to the solar ra· 
diauon. 
Storage and operating t~mperature from -40°C 
~o + 95°C. 
A. Humidity up to 100%. 
Weight Kg. 6, s 
Out put values are : 10%. 
Helios Technolog~· modules have satisfactorily 
oassed the European Economic Community's 
qua1tficat1on test n° 502 at the ISPRA Laboratory. 
Spec1f1cauons are suoiecteel tc;, cr-.,ge without 
notice. 

OIICBNSIONS: 11M11 1220 6 472 • J4 
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Module physical features 

This mOdule is assembled by lamination. By using 
the latest manufacturing technologies, it attains 
a superb durability and a very long lifespan (typi
cally more than 30 years). 
The four holes on the metal frame make moun
ting easy a id provide a strong fixing of the mo
dules to the supporting structure. The modules 
can withstand winds over 200 Km/h. 

Module cross section 

The materials used during the course of manu
facture are shown on the pictured section. 
The module frame is made of anodized alu
minium. 
The module is packaged in a 3mm thick tempe
red low iron glass. that provides an effective pro
tection against environmental and mechanical 
effects. 
The glass is characterized by high trasparency 
for direct and diffuse light incidence. 
The back oj the module is permanently sealed 
with a white Tedlar which offers an optimum pro
tection against the penetration of moisture and 
against corrosion of sea water. 

Junction box 

A water-proof junction box. IP655. contains the 
by-pass diodes and the connecting terminals are 
marked with the positive pole one and the nega
tive pole the other. 
If needed the end user can assemble one bloc
king diode directly into the junction box (we sug
gest Schottky diodes) and he can also put the 
supplied PG 11 cable gland in the preconstituted 
positions. 
A further cable gland is available by request. for 
particular string connections. 
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MODULES SUPPORT STRUCTURES. 
They are d1v1ded in: STH 2-8 onzontal structure. STP 
~ -3 oole structure and STV 8 vertical structures. 
They are all suitable tor the H40 or H45 and H55 
modules. 

STH Horizontal Structures 

The STH modules structures are made of 3.5 mm 
thick hot galvanizJd steel. Their sta1:11e design allows 
them to withstand winds of more than 180 kmh. 
All thb parts of the structure are hot zinc coated with 
a layer of zinc not lower than 0.08 mm and all the bolts 
and nuts are made of stainless steel. 
These charactenstics. in comparison with other 
products. allow the structures to attain a very long 
lifespan (over 20 years) and to resist to atmospheric 
influences even 1n severe environmental conditions. 
For ground installations they need-very simple and 
quickly prepared concrete blocks. in conformity with 
the measures and modalitiH showri on the picture. 
The structures are supplied with a prearranged 
inclination for different tilt angles: (A) tilt 10°-25° for 
tropical latitudes and (E) tilt 30°-60° for European 
latitudes. 

' 
I TYPE DESCRIPTION I 
: 

STH 240 A 2 MOO. H40 

STH 240 E 2 MOO. H40 

STH 440 A 4 MOO. H40 

STH 440 E 4 MOO. H40 

: STH 640 A 6 MOO. H40 

STH 640 E 6 MOO. H40 . -
STH 840 A 8 MOD. H40 

I 
I 

STH 840 E 8 MOD. H40 I 

f 
STH 255 A 2 MOO. H45 or H55 

--
STH 255 E 2 MOD. H45 or H55 

- -
STH 455 A 4 MOD. H45 or H55 

-
STH 455 E 4 MOO. H45 or H55 

STH 855 A 6 MOO. H45 or H55 
-------,___ 

STH 855 E 6 MOO. H45 or H55 
---

$TH 855 A 8 MOD. H45 or H55 
---- -----

I STH 855 E 8 MOO. H45 or HSS i 

\ 

al 

~:I 

-~ 
L I 

1"6-~~~~~~~~~---j 

TILT ex• L(mm) C (mm) WEIGHT (KgJ 

10.;.25 787 150+350 21 

30+60 787 400..-900 21 

10-25 1189 150-350 24 

30-60 1189 400-800 24 

10-25 1608 150+350 27 

30-60 1608 400-800 27 

10-25 2412 150+350 30 

30-60 2412 400+800 30 

10.,.25 847 150.;.350 21 

30.,.60 847 400+800 21 

10-25 1279 150-350 24 

30-60 1279 400.;.800 24 

10-25 1728 150-350 27 

30-60 1728 400-800 27 

10-25 2592 150-350 30 

30-60 2592 400-800 30 

-
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STP Pole Structure 

These structure present the same general 
::haractenst1cs stated !or the honzontal type. 
Their pole construc:1on mke them suitable tor 
situations where an elevation of 3-4 mts from the 
ground is required. 
They are extremely strong and are composed by a 
supporting frame With a collar which can be fixed to 
~he pole. ( 2 pole heaa 65..;. 70 mm). 
The pole itself can also be supplied by request. 
The structures are supplied with a prearranged 
inclination for different tilt angles: {A) tilt 10°- 25° for 
tropical latitudes and t E) :ilt 30° - 50° for European 
latitudes. 

! TYPE DESCRIPTION 
: STP 140 A 1 MOO. H40 
I STP 140 E 1 MOO. H40 
I STP 240 A 2 MOO. H40 
I STP 240 E 2 MOO. H40 
i STP 340 A 3 MOO. H40 

STP 340 E 3 MOO. H40 
STP 440 A 4 MOO. H40 
STP 440 E 4 MOD. H40 
STP 155 A 1 MOO. H45 or H55 
STP 155 E 1 MOO. H45 or H55 
STP 255 A 2 MOD. H45 or H55 

I STP 255 E 2 MOO. H45 or HSS 
STP 355 A 3 MOD. H45 or H55 
STP 355 E 3 MOO. H45 or HS5 

..____ STP 455 A 4 MOD. H45 or H55 
j STP 455 E 4 MOD. H45 or H55 

STV Vertical Structures 

These structures present the same general 
characteristics stated for the horizontal type. 
They should be used in medium and large 
installations. 
The structures are supplied with a prearranged 
inclination for different tilt angles: (A) tilt 10°- 25° for 
tropical latitudes and {E) tilt 30°- 50° for European 
latitudes. 

NB.: The modules must be inclined towards sud in 
the nothern hemisphere and towards nC1l1h in the 
southern hemisphere as many degrees as those of 
the latitude. 

I TYPE DESCRIPTION 

~ STV 840 A 8 MOO. H40 --
~ 

STV 840 E 8 MOO. H40 
·- ..--. 

I STV 855 A 8 MOO. H45 or HS5 

I 
-

STV 155 E 8 MOO. H45 or H55 

. -,I:-

l 
:111 hJG 

l 
1 

_r, . •,'!"!". 

·:11 
. ' . ___ ........ 

m...!J. ... __ "' .. 1i . ; .. _ .. ;_;~I ; : 
=31WIC:·=· I • 

TILT ex• 
10.;.25 
30-60 
10-25 
30.;.60 
10-25 
J0.;.60 
10-25 
J0.;.60 
10.;.25 
30.;.60 
10..,.25 
30-60 
10.;.25 
J0.;.60 
10.;.25 
30.,.60 

TILT ex• 

10.,.25 

WEIGHT CKal 
18 
18 
21 
21 
24 
24 
27 
27 
18 
18 
21 
21 
24 
24 
27 
27 

I 
I 
I 
I 
I 
I 
I 
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---~-~ _:.: I _.- ll""-· "' 

---- . ~. 
--1'11--

L (mm) I WEIGHT (Kg) 1 
450-1200 38 

30-60 1300-2500 38 I ---·--·------· 
10-25 450-1200 38 ---·----· _,_ - -----·--
30-60 1300-2500 38 
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I Junction boxes JB 
I 

ihey are "Nater-proof junction boxes with an IP557 
protection aegree. containing 5 Amp. blocking 
diodes Schottky type and provided with input and 

I 
output caole giands and connecting terminals. 
They are employed when there is a connection 
between two or more modules. 
The connection among the modules is made 1n-

I side the iunction box. in parallel for the 12V type 
and 1n series parallel for the 24V type. 
The use of this 1unction box simplifies the modu-

I !es wiring and at the same time its maintenance. 
The input and output connecting terminals are 
marked with the positive and negative poles in or-

I 
der to make the connections easier. 
In each installation the Helios Technology junc-
rron boxes should be employed as they offer the 

I 
great advantage of separating the strings of mo-
dules by the use of several blocking diodes. These 
diodes are Schottky type and have a low voltage 
drop (0.4 volts) and consequently a reduced loss 

I of output power from each single module or string. 
The set of JB .. S 220 is particularly useful for the 
mountmg in parallel of the strings of modules con-

I 
nected in series (at 110VDC or 220VDC). 

I DIMENSIONS ~UMBER iYPE OF ~UMBER TYPE OF 
-YPE JESCRl?T!QN WE!GHT Kg OF CABLE CABLE !N OF CABLE CABLE OUT l..xHxW 1mm1 GLANDS IN 2 mm) GLANDS our ,2mm1 

~~ .B0212 Junction Box for 2 !'TlOOUleS AT T2V 120x 80x 50 03 2 ?G11 2x 2.5 'PG '15 2x 5 
,~, 

I \ .60224 Junction Box ~or 2 mOduleS AT 24V 120x 80x 50 03 2 PGtt 2x 2.5 : PG 13.5 2x 6 

.90312 J.inc:ion Box tor 3 mOdules AT 12V T50x 110x 70 J4 3 PG11 2x 2.5 ~ PG ~3.5 2x 6 

"" ~ 

I .60412 Junction Box tor 4 mooules AT t2V TSOx t10x 70 J 5 ~ PGt1 2x2.5 2 PG 'I Ix 10 

.B0424 ,Jnct1on Box tor 4 m0c1u1es AT 24V 150x ttOx :a JS ~PG!' 2x25 : PG '3.5 2x 6 

I .80612 • .;nct1on Box ~or 6 mOC!ules AT t 2V :sax !!Ox :o ~9 5 PGt1 2x 2.5 2 PG •i 'x 10 

.B0624 Junction Box tor 6 mO<lules AT 24V :sox :1ox 70 H 5 PGtT 2x 2.5 2 PG 11 'x 10 

.90812 Juncnon Box tor 8 mooules AT t 2V 190xt4Qx ~o J9 a PGTt 2 x 2.5 2 PG t1 1x16 

I .80824 Juncnon Box tor 8 mOdules AT 24V :9Qx14Qx 70 J9 a PGtt 2x25 2 PG:: 'l( 10 

.910'2 Junction Box tor 10 mOC1u1es AT 12v 240x 190x 10 J9 '0 PGTt 2x 2.5 2 PG 1J 5 • x 25 

I .61024 .;unction Box 1or 10 mooules AT 2tV 240x t90x 10 J9 •o PGn 2" 2 5 2 PG 11 .• 16 

.61224 ~unction Box •or 12 mOC!ules AT 241/ 300x220x 120 "0 '2 PG11 2•25 2 PG •1 'x 16 

I .61524 ~unction Box tor 16 mOdults AT 24V JOO x 220" 120 . 2 '6 PG11 2•25 2 PG 'J 5 '"25 

,92S J ~ncr1on Bo• tor 2 strings ~D 10 220V 240x 190x 90 J 7 ~ P(jf t •• 4 ' PG •J 5 2x 5 '· 

,6JS ... ncrion Box •or 3 stnngs up ro 220V 240x :90x 10 JS o PGtt •• 4 . PG '3 5 2x ~ r, I 3 PG!! . ;>(j . 3 5 .B•S , .. nc: ,en Box •or 4 stnngs uD ro A 220V 240~ 190• 10 ; 9 .• 4 2 • l 
.ass .,re: on Bo• .,, 5 s1r:n9s .. o ~o A 220'1 240. '90. 10 ; a ·~ PGt' • 4 ' ;>lj ' 3 ~ ~ ' ~ _lj 
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12V JUNCTION BOX TYPE JB0812 

Ourout Scl'IOttlrf 
connecting diode 
1erm1ne1S -- ---- - --- ------ - --

.J °:) 0 0 "30 0 

.....,..... 
z:s 0 z:s 0 ~ ~ ;:r o~u ; ~ 

Q 

-
0 

z:s 

Input 
conlWCtlng 
!emtt"81a - - --

9 

0 ~ ol 
' I 

-

~~~o ~o ~o ¢~ ~o ~~¢!> 
I ___, ___, ---r :- ~ -:i rl I 
, ..±...:: _±...;:l L:t_:i .L.;I IL=. l.:t...:l -t-::1 ~ I 

L - - - - - - -- - -- - - -- -·- - - -- -- _.J 

Pl!otovoltatc modules 

JUNCTION BOX TYPE JBOl12 

r To !he CMrfe 

contrOI unit 

From the pllOiovoltalC mOdu'" 

-
j 

I 
Each input of a modules string is supplied with 
one Schottky blocking diode type VKS 520. con- ] 
necting terminals having a 4 square millimetres 
section and cable glands which are defined on 
the data table. ) 
At each output there are two connecting terminals 
marked + and - for a cable having a section up 
to 25 square millimetres and cable glands defi- ) 
ned on the data table. 

24V JUNCTION BOX TYPE J80824 

Photovoltaic modu'" 
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CHARGE CONTROLERS 
General Characteristics 

CHARGE CONTROL UNIT 

This range of charge control units has been spe
cifically designed for providing the best perfor
mances and the protection of the batteries in 
photovoltaic installations which produce currents 
from 3.5 A to 60 A at 12V or 24V nominal voltage. 
These units control both the minimum and the 
maximum battery charge assuring a long lifespan 
to the batteries. 
The experience acqired from the thousands of in
tallations made, has contributed to the final de
sign of these control units. 
In the NG6 and MX2 types the battery control is 
made by a Shunt type circuit. All other control 
units are serial type. 

PERFORMANCES 

• Low consumption. 
- High reliability with solid state CMOS elec-

tronics. 
- High efficiency. They contribute to reducing the 

electrolyte battery comsumption and their need 
of maintenance. 

- They safeguard the batt~ries from an excessi
ve discharge by cutting the consumptiC''l of the 
load. 

TECHNICAL FEATURES 

- Tt.e green led shows the cutting off of the pho
tovoltaic modules in case of battery overvoltage. 

- The yellow led shows the battery state of 
charge. 

- The red led shows che cutting off of the load 
in case the battery is flat. 

- All models are protected against polarity in
version. 

• All the control units are equipped with a built-in 
delay that avoids frequent commutations in ca
se of high current surges. 

The M 1 and M2 control units are specifically de
signed for more po"Nerful and professional in
stallations where the electrical parameters have 
to be measured and displayed. 

' ' 

------- ---------

SERIAL TYPE CIRCUIT 
NG8 - NG1& • NG30 - M1 • M2 

Blocking lnterrupnon lnterrupllOn 
d10<Se of max charge of min charge Ch~ 

Photovollarc Thresnotd of Thresnold of 
generator max charge min charge 

Battert 

SHUNT TYPE CIRCUIT NG& • MX2 

lnterrup11on Blocking 1n1errup11on 
of ma.~ charge d10<Se of min charge Charges 

' . 
I \ "' IUH J 

+ ~' -~ l_ r--i 0-~ ~.o~-+---,;----· + 

! I c~I"'~ _'+ • I ~ , , <-
, I • ?'''I~ -

~----~~~H~~~---1 ~· 
Pl'lo1ovona1c Tl'lruno1d of Tl'lrunotd of Banerv 
generator rnax cnarge mrn cnarge 

\ 
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ELECTRICAL CH.~RACTERISTICS NG6 MX2 NG8 NGt6 NGEJO 
P~OFESSIONALS 

IVlt \12 

"lom1nai ·1011age l'lV o 2•V l'lV o 24V "No ZIN '.'lV o 2•V 1'lV o 2•V 1'lV o 2•V ''lV 0 2•V I 
'Jo1tage of max cnarqe 3"° a15'0flnection P V. 1'.SOV 0 29Vl14.50V 0 29Vlt•SOV 0 29Vl14.50Vo 29Vl1•.SOV 0 29Vlt•.SOVo 29Vl1•SOV 0 29V 

. 'J ottage of ·einsert1on ? V 13.SV o 27V 113.SV o 27Vi 13.SV o Z7Vl 13.SV o 27V' 13.SV o 27V; 13.SV o 27V ! 13.SV o 27V 

; VOitage dlCOnntenon of load 11.'N o 'll6V 111.'N o 'll6V I 1 ~ .N o 'lLSV 11 t .'N o 'lLSV I 11.'N o 'll6V I 11.'JV o 'lLSV 111 'JV o 'll5V 

\ VOitage f9ll15ll'tlOI'! of load 12.'JV o 24.SV I Mr..111 
! 

12.'31/ o 24.SV I 12.'JV o 24.SV I 12.'JV o 24.SV I 12.'JV o 24.SV ! 12.3'1 a 24.SV 

1 ~ empera!Ul9 8fflct on VOitage thresnold + 1.8MVIC•;+1.8MVIC0 '+1.8MV/C•~+1.8 MVte• I+ 1.8MVfC•I+1.8MV/C•~+1.8 MVIC9 

i : ! I i I I I 
I I : I rypica1 current consumption 7MA ! 1.S MA I 12MA 2MA 2MA 2MA I 4MA I 

' ' 

i ! ! ' I I 

i l ' I Maximum current from P v. -:.rray 3.S A ! SA SA 16 A ' lJ A ' l>A 60A I i I 

Maximum current to ~ SA ! 15A 8A ! 16A I l>A I l>A I 60 A 

Fuse ' ! ! I SA i 15 A I 10 A 16A ' > 30 A > ,;o A > 60A 

STANDARD AJNCTIONS • i I I I 

I 
I : I I i I •.tax anC1 min battery charging control 

I 
j ' • I • : • I • • I • • ! 

! I I 

I Current measurement (with amperomeue) I i 
I I • • I ~ I ! 

' I ! 

! I Built-in dalay to aVOld frequent commutations • • • • i • • • : ! I 

Oiagnosttc L8ds • • ' • I • I • ! • • i 
! I 

I ! 
I i 

Protection against po1anty 1 nversion • I • • • • ! • • 
Fuse • • i • • I • I • • 

AEF. ! ' I 
OPTIONAL FUNCTIONS x 

I 
I I I I LETTER I 

I I I I I Water-proof container IP 54 A • • ' • x x 
! ' I I 

! ! 
! 

I 
Card for min vOltage alann B I I x x 

Card tor max vottage alann c I 
I i I x x 

Card for starnng auxiliary generatOr 0 i ! 
I x x I I 

Temoerature compensallOl't e i I : ! x I x x I x • 
01fferent nominal vellage jJ&.48) G x x I x I x ! 

I i x 
' 

x I x 

I 
' 

i I L1ght1m,,g protection H x x I x x x i x x 

I I 
I 

I I i Thresnold IMI ii dlfllrlnl 'IOllagl Yalull I • x x I • x x x 
I 

I 
I 

I 

I I r ropteahzation L x ' • I • x I x • i x I 

Dimension 1n mm. 
' I ! / 

135x85x35 i 190xt50x70 j 190x140x851220x180ll1201286x180xt20l390x300xt801390x300x180 
I I 

! 
I I 

Wllgtlt 1n Kg. 0.3 I 0.6 : 0.8 , 1.2 I s I 6 I 

CharlCttnlflCI art SUDf«ltO 10 Chlfl99 WlltlOul llOllCe. EX. ORDER CODE 
NGI • 12 ·EI L For ,,,9'* power sylftmt c"arQe cor.:ro11ert rype M3 (90A) tee. 

TYP~VOLTlGE ~ONALS 

------
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AEPHASED FLUORESCENT LAMPS 
POWERED AT 220 VOL TS 
AL TERNA TE CURRENT 

T:1ey are lamps particularly suitable for 
photovoltaic systems equipped with an 
inverter. 
These lamps are carefully rephased by Helios 
Technology in order to considerably reduce 
the energy absorption. 
The result is the possibility to restrain the 
inverter size and to reduce power and the 
cost of the photovoltaic system. 
They are characterized by: 
- low consumption 
- high efficiency 
- high light intensity 
- long iife-span of the tube (over 5000 hours) 

I DIMENSIONS NOMINAL TYPE LxHxO mm CURRENT VOLTAGE 

8RIK9 R 210x80x70 0.09 A 220 VAC 
BRIK18 R 640x45x95 0.18 A 220 VAC 
8Ah(40 R 130x45x95 0.38 A 220 VAC 

, 

LUMINOSITY BULB TYPE LU MENS 

9W 600 
18 w 1050 
38W 2200 

Characten1t1cs are sub,.cted to chan~ without notice. 

BRiil 9 It 

COll'ARISON WITH 
INCANDESCENT 

BULi 

60W 
100W 
150W 

·---

\ 

,,..,. 

4 
J 
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- LOW CONSUMPTION LAMPS 
POWERED AT 12 OR 24 VOL TS 
DIRECT CURRENT 

Helios T9Chnology produces these special 
fluorescent and halogen lamps which are 
characterized by high light efficiency. 
These lamps are particularly suitable for 
photovoltaic systems as they satisfy needs 
such has long life-span and low consumption. 

HALOGEN LAMPS 

They are supplied with lamp body having halogen bulb. The latter has an average life-span of 
2000 working hours (which is equal to about 2 operating years). 

COMPARISON WITH NOMINAL LUMINOSITY TYPE VOLTAGE CURRENT BULB TYPE LU MENS INCANDESCENT 

LHS 12 voe 
LH20 12 voe 
LH20 24 voe 

FLUORESCENT LAMPS 
POWERED AT 12 OR 24 VOL TS 
DIRECT CURRENT 

0.41 A 
1.66 A 
0.83 A 

They are composed by a _high frequency 
ballast which feeds the fluorescent bulb. 
Helios Technology has specificaJly designed 
them to obtain a high efficiency and a long 
life-span of the bulb (over 5000 hours which 
are equal to about 5 years). 
After such period it will be enough to replace 
the bulb. Unlike other products available on 
the market, the ballast will not burn but will 
keep working for over 15 ye&ra. 
The lamps are battery powered and can stand 
considerable voltage variations. 
The above mentioned characteristics are 
essential in photovoltaic systems which 
require high reliability and long life.span. 

DIMENSIONS TYPE LxHxD mm CURRENT 

LH8 310 )( 32 )( 70 0.8A/0.4A 
LH12 270x n )( 83 1 .2A/0.8A 
LH15 270 )( nx 83 1.5A/0.75A 
LH18 680x40x 18 2.2A/1 .1A 

NOMINAL 
TENSION 

12/24V 
12/24V 
12/24A 
12/24V 

BULi 

SW 200 25W 
20W 350 40W 
20W 350 40W 

.... ___ ----..... 

-----------
----1.Jof 12 

LUMINOSITY COMPAAISON WITH 
BULB TYPE LU MENS INCANDESCENT 

BULi 

aw 400 40W 
9W 800 &OW 

11 w 900 75 w 
18W 1 050 100W 

---- -
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LOW CONSUMPTION REFRIGERATORS 
POWERED AT 12 AND 24 VOL TS 
DIRECT CURRENT 

Helios Technology produces these special 
refrigerators which are particularly suitable for 
photovoltaic installations. 
The thick wall made of polyurethane fo:im 
(measuring from 7 to 13 cm) grants a very 
low energy consumption and therefore a 
drastic reduction of the photovoltaic system 
cost. 
The main characteristics are: 
- low consumption 
- rugged construction 
- long life-span 
- high reliability 
The high quality of the employed materials 
and the rigorous tests make these 
refrigerators particularty suitable to operate in 
rural areas presenting severe environmental 
conditions. They can be used for food-staff 
storage or vaccine preservation. The average 
internal temperature is + 5 degrees 
centigrade. Some models are also provided 
with deep freezing cell (in the cell the 
average temperature is -10 degrees 
centigrade). 

w LITRES I WEIGHT MODEL COMPRESSOR 

F 50 B 60 50 50 

F 50 B/GH 60 50 50 

F SO VF 60 50 22,5 ,_. 

F 130 60 130 31 

F 190 110 190 4' 

F 300 110 300 51 

BY REQUEST 12 voe ARE AVAILABLE 
' 

- -y-· ·------

\ 

Fllel 

.. 
.. -------

DAILY AH DIMENS. CM CONSUMPTION HxLxP NOTES 
EXT.TEMP. :12•C -

7 90"' 70xf0 HORIZONTAL 
. 

HORIZONTAL 
17 90>C '/Ox60 2 KG. ICE·PROD. 

CELL 

11 65x 80 )( 47 HORIZONTAL 

22 95 )( 53 )( 53 VERTICAL+ 
DEEP FREEZER CELL 

32 I ... ~ VERTICAL+ 
DEEP FREEZER CELL 

·-
39 135 )( 61 HORIZONTAL 
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LOW CONSUMP:ION DEEP FREEZERS 
POWERED AT 12 AND 24 VOL TS 
DIRECT CURRENT 

Helios Tecnnotogy produces these special deep 
freezers wh1cn are particularly suitable for 
pnotovolta1c installations. 
The thick wall made of polyurethane foam 
(measuring from 7 to 13 cm) grants a very tow 
energy consumption and therefore a drastic 
reduction of the photovoltaic system cost. 
The main characteristics are: 
- low consumption 
- rugged construction 
- iong life-span 
- h1gn reliability 
The high Quality of the employed materials and 
the rigorous tests make these deep freezers 
particularly suitable to operate in rural areas 
presenting severe environmental conditions. They 
are used for food-staff freezing and storage as 
well as for ice producticn. 
The average internal temperature is about -12 
degrees centigrade therefore it is suitable to 
preserve food even for long periods. 
They are provided with an internal thermostat 
which can be regulated in order to obtain different 
internal temperatures. 
Deep freezers have higher energy consumption 
than refrigerators and require more powerful 
photovoltaic arrays. 

w MODEL LITRES WEIGHT COMPRESSOR 

F 130/FZ 60 130 39 
- -

F 190/FZ 110 190 " 
F 300/FZ 110 300 57 

F 50/FZ 60 50 50 

BY A~QUEST 12 voe ARE AVAILABLE 

-r-.-----

-f __ 

DAILY AH 
CONSUMPTION 

EXT. TEMP. 32•c 

31 

-, 
/ 

DIMENS. CM 
Hxi..xD 

9h 53x 53 
--.-------

40 90x 95x 61 
-

50 90x 135 x61 
--

20 90x 70x60 

~ 

I 

-- ........ _---

F130IRI • / ·-·- -- • I 

NOTES 

VERTICAL 
DEEP FREEZER 

f---

HORIZONTAL 
DEEP FREEZER 

HORIZZONTAL 
DEEP FREEZER 

HORIZZONTAL 
DEEP FREEZER 

I 
I 
I 
I 
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I solar lighting system 

I M40 
I M40 is a solar system for lighting of rural 

houses, health centres, public offices, etc. 

I Every night free electric energy will be availa-
ble to power the four fluorescent lamps for 

I a total number of about 10 hours/night. Each 
lamp has a light intensity equivalent to a 60 

I 
Watts incandescent light-bulb. - M40 is equipped with a 20 Amps power out-

I 
put plug where other appliances can be con-
nected (i.e. other 16 extra lamps. radio set, 
portable TV, etc.). 

I M40 main features are: 
- maintenance tree. 

I - very easy to install (all components are 
preassembled and ready to be connected 
by blugs) 

I - long life:ime (typically more than 15 years) 
- lightweight and easy to be trasported ._, 
- all components (solar panel, battery, lights, 

'~ I wires, switches, etc.) are enclosed in 
- no monthly electric bills. 

~ 
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How M40 works: 
] 

The 40 Watts solar panel. to be fixed on the roof, transforms daylight into free electric power that ) 
is stored 1n a low maintenance battery and made available 24 hours/day. 

A typical .ise of M40 kit is as follows: 

- lighting of kitchen 
- lighting of dining-room 
- lighting of one bedroom 
- lighting of second bedroom 

Total (average) 

5 hours 
3 hours 
1 hour 
1 hour 

10 hours every night 

Besides a portable radio can be powered for a few hours (during day-time and night-time). 
A 12 Volts portable TV can also be powered. 

M40 solar lighting system is composed of: 

- one H40 solar panel (40 Watts - 12 Volts) to be fixed on the roof. The panel is equipped with a 
6 metres wiring and plug. 

- one control unit including a charge regulator with warning lights, sockets for easy con~ection of 
panel and lamps, the lamps switches and the battery cable. 

- four LH12 fluorescent lamps, each one equipped with a 6 metres wire and plug for an easy 
connection. 

- one low maintenance 12 Volts - 100 Ah battery. 
- one voltage adaptor SL1table to power radios working at 3 - 4,5 - 6 - 7,5 - 9 Volts de. 
- one installation handbook. 
- one set of spare parts including fuses, bulbs, etc. to grant a perfect working for many years. 

OPTIONALS 

M40 is ready to be equipped with the following items: 

- one e:dra H40 solar panel to double the number of lighting hours per night. 
- up to 16 extra lanips can be added and connected to the power output plug. 

Upon request M40 kit can be supplied without battery and be connected to a locally available car battery. 

Weight of M40 kit is 
Weight of battery is 

Kg. 12 
Kg. 29 

Total weight is Kg. 41 

Once inltalled, M40 kit gives you the lighting of your houH for more than 15 years without run
ning coltsl 

The above performances are based on an average insolation of 6 KWh/sq.m./day, which is typical 
of tropical countries. 

______L_ --- ----
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SOLAR PUMPING SYSTEM 
KIT KTSP ..... 

It is a complete system working at low costs. It 
includes: photovoltaic modules, metallic support 
structure, inverter, multi-stage pump, set of wires 
and other components. The plumbing works are not 
included. 

One of the most important problems afflicting human 
life conditions is th9 water supply. In fact a high 
1n! .~tion in many tropical countries has caused 
precariOuS life conditions beCaUS8 of the lack of water. 
Very often the water level is not too far below the 
ground but these areas often lack electricity to power 
the pumping systems which should pump the water up. 
Helios Technology has designed a photovoltaic solar 
generator that connected to the best submersible 
pumps makes it possible and even advantageous to 
search for water even in desert areas and at depths 
of over 100 mts. 
The protovoltaic solar generator is a maintenance tree 
component having a long life. It does not pollute the 
environment and its combination with submersible 
pumps made of steel with 4" and 6" is the best solution 
to the water supply, as it is easy to install and reliable 
along the years. 
The submersible pumps are set into motion by engines 
working in alternate current by means of a special 
inverter DC/ AC which has an efficiency higher than 
90%. 
Submersible pumps working in alternate current solve 
the problem of the brushes maintenance. while with 
direct current the problem could not be easily solved. 
The photovoltaic systems whose various models are 
written on the back of this sheet. are subdivided 
according to their different H total head values (in mts.) 
and to their daily water-flow (in ml/day). The data on 
the table are based on an average daily insolation of 
6.5 kwhlma. When the daily insolation is inferior to the 
one quoted the quantity of water will also be inferior. 

HELIOS TECHNOLOGY RESERVES THE RIGHT TO 
MAKE VARIATIONS WITHOUT PREVIOUS NOTICE. 

l 

------., ..._ __ =,-1 

1 · PHOTOVOLTAIC GENERATOR 
Z · JUJtCilOll IOI 
3 • SET Of CAIUS 
4 · MAii swm:H MIO llMRTDI 

5 • SUIMElllllU PUMP 
I • SUPPOITllll STllUCTUM 
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PHOTOVOLTAIC SOLAR GENERATOR COMPOSED OF 8 MODULES TYPE H40 CONNECTED IN SERIES 1 

.. :i. :i. 1. :n :n :n (/) - ..... I- ! -' :IC :IC :IC : :IC 

, _ _? j 130 190 230 I ao 
81 4() 90 140 I 40 

11 i i 10 
I 

20! ' 

Joi 
401 I 

r-
sol ! 

, ooj I 
'--'- ---r-
f 1oj i 

I sol I 
I 

r i ' 90 i 
;1ool I 

I 

1101 ! r -- . 
: 1201 I 

PUMPING SYSTEM TABLE 

a.. a.. 
(/) (/) 
I- I-
:IC ::.: 

120 150 

CD (.) 
.n C\I 
0 0 .., ' .., 
a.. a.. 
(/) en 
I- 1--
::.: :.:.: 

170 

ea. 110: 140. 50 

50 80 100 35 

8 

i 
! 

I 

a.. 
en 
1--
:.:.: 

70 

55 

25 

a.. a.. a.. a.. 
en ~I 

(/) (/) 
I- I- I-
:.:: :.:.: : :.:: :.:: 

85 100 4() 50 

75 85 35 45 
4() 55 2C) 35· 

10 20 
3 10 

1 H : DAILY WATERFLOW IN CUBIC METRES/DAY 

a.. en 
I-
:.:: 

60 

55 

«Z" 
2lt 
18 

0 ' UJ 
.;, : M 
0 I 0 .., ' .., 
a.. I a.. en I (/) 

~! I-
:.:: 

65 l 

60 

55 
35 19 

25 15 

11 

a 
Et-
4 

ESEMPIO: The KTSP 403-B model is able to pump 80 m3/day with 8 m head. 

a.. 
:n .... 
:.:.: 

23 
19· 

15 

1Z 

~ 

7 

UJ ; ~ 
ii i c:-'l 
~ i ~ 

~I 
a.. 
en 
I-
:.:.: 

I 
I 
I 
I 

28 

24-

20' 
18 

13 

10 s. 
4.~ 

a.. a.. I 
(/) (/) I 
I- I- t 
:.:: :.:: I 

T.S 9',5 

ti' -3,5· !7,9 IJI 
2.IJI ~ T 
2 4',5. & 

1 
1 
1 
J 
I 
I 
1 
J 

PHOTOVOLTAIC SOLAR GENERATOR COMPOSED OF 8 MODULES TYPE H45 CONNECTED IN SERIES I 
I 

5 175 256 310 108 162 202 230 

PUMPING SYSTE~· TABLE 

(.) 
ci.i 
"' .., 
0.. 
(/) 
1-::.: 

0.. 
(,/J 
I:.:: 

w 
M 

"' .., 
0.. 
Cl) .... :.:.: 

w 
,;, 

"' .., 
a.. 
Cl) .... 
::.: 

~-----------+--------+-----·---+--------------------1 
8 54 121 189 54 108 148 189 68 94 115 135 54 68 81 88 f---+------+-------+--------+------- -~----+-------~ 

; -
11 13.5 68 108 135 47 74 101 115 47 61 74 81 

201 11 34 54 74 '2:T 47 5T 74 
: -30 r--· 13.5 2T 38 47 26 31 38 
:-40 .. ---- l 4 13.5 24 34 20 26 32 , .U--------+-----------t-----·-~-------------+-----
1 s~L -----+----------.. --- ---·--+--------+-~-~-~-e--~---------
: 601 - - --- .. t-- -- -------· ------- -------------- ------+-·-·----

I 
I 
I 
I 
I 

[ 701_ - ----t- ----- ~-- -· .- ---->---------·-~_8 __ 1_2 __ 11 _____ --i 

1 sot_ ___ ·~ ___ .. ___ f----·------ ___ _ _ _!:5 ___ 9_~~.s 1 10 13 I 
I 90L ---· -- 1---·-- ------·-- t- ---------- ----------- - -- ----- 5.6 8.8 11,9 
l 1_00 L - L f- -- - -------- - --- -- ··- 10 7,8 18.8 

: :~~~ ---- r- -- -- -- ~~:-_____ r- -~------· -- ---·--- -- ·- --· ~:~- :·a ::~ I 
H DAILY WATERFLOW IN CUBIC METRES/DAY 
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SOLAR REFRIGERATION 
SYSTEM 

KIT FASO 
FRSO is a low cost complete system, in
cluding a special refrigerator for vacci
ne storage or food conservation and four 
lamps for lighting purposes. 

-

~ -- ! 

. :;:. .. 

"' '...: ... -·11 

HEU•S 

It has been conceived to operate in rural areas where there is a high degree of humidity and high tempe
ratures. This system is suitable tor both domestic and clinical uses. It solves forever lighting and refrige
ration problems. working without pollution or noise. 
Tha··:'<s to the advanced technology of these products, 24 hours a day electricity for lighting and refrige
ration purposes can be obtained without maintenance or operating costs. 
The FR50 system can also power other appliances (such as 12 other lamps, radio set, portable TV. etc.) 
working at direct current, from 3 to 12 Volts. The special voltage adaptor allows powering any commer
cial appliance. 
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The FRSO main advantages of the FRSO are the following: · f 
- s1mc1e anel easy :nstallatron. wh1c~ can be done in a few 'Tltnutes. 3.S all the components are alreac~ 
Nlrea. 
- high operating ~e11ao1lity J 
- sturdy construction (there !S no possibility of damaging the system. either during .nstallat1on or wher 

il :s useaL 
- :ong life-time (more tt"aan 15 years) J 
- light weight and reduced bulk 
- no operating cost. 

Performance and use I 
The FRSO solar refrigeration system grants 24 hours a day perfect vaccine storage or food conserva-
tion. Besides it allows an 8-10 hours lighting period nightly. I 
Thanks to the energy stored in the battery and to the tow consumption appliance. the system operate! 
also during long periods of bad weatller. The high system efficiency allows these exceptional performances. 
In particular. the refrige:-ator is manufactured by Helios with a 12-centimeter thermal insulation. I 
The LH12 fluorescent lamps, supplied with the system, consume only 12 Watts but have a light intensi~ 
corresponding to the traditional incandescent 40-Wan light-bulb and their life-ume is longer than 5000 
hours. corresponding to several years of use. I 
The FASO solar refrigeration system can also be used by untrained personnel. as it is protected agains 
misuse. · 
It has been created to operate in places where there is a humidity percentage up to 100% and with ex-
ternal temperatures higher than 40 degrees centigrade. · I 
The FRSO solar refrigeration system is composed of: I 
- 2 Helios photovoitaic modules (type H40), with support structures. wires and connection plugs. 
- 1 electronic contra! ~oard containing the charge control unit, signalling lamps, switches and fuses. 
- 1 storage battery ( 12 Volts - 150 Amperes t:ours). I 
- 1 special low consumption. battery-powered FRBSO refrigerator. It has a SO-litre capacity and an inter 

nal temperature between + 2 and + 8 degrees centigrade. 
- 4 Helios LH12 fluorescent lamps (12 Volts - 12 Watts), each one with a 6 metre wire and plug. 

1 - 1 voltage adaptor suitable to power any appliance working at 3 - 4,5 - 6 - 7,5 - 9 • 12 Volts. 
- 1 instruction handbook for the correct installation and use of the FASO system. 
- The FRSO system is already wired and complete with all parts and materials. 
Thanks to the 1unction connectors among the several components, th$ system can be quickly asseml 
bled without making any mistakes. 
Upon request. up to 12 extra lamps can be added to the FRSO system. 

Characteristics 
Total weight of the system: Kg 150 
Total volume of the system: mJ 0.86 
PacKing: wooden box cm 100 x 75 x 105 

I 
I 

Helios Technology manufactures several solar powered refrigeration systems. including low consumpl 
t1on refrigerators and deep-freezers (temperature ·10°C) suitable for food freezing, with 130- and 300-litr 
volume. 

The above-mentioned performances are based on an average insolat1on of 6 KWh/sq.mt/day, which iJ 
typical of tropical areas. 
For other places Helios reserves the right to size the system so that it suits the particular environment, 
and use conditions . 
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?.3 mE MARKET 

?.3.1 Notn on tht world market 

A comprehensive historic31 analysis or the photovoltaic market in the world (trends, territorial 
subdivisions. pricing. etc.) is offered in the following tables 4 and 5 and by the fig. 6. 
The differences between the two tables arc due to a revision or the data concerning the years 1983 
and 1984: in table 4 forccastiop have been included, while the values in table 5 should be actual 
data. 
The tables 4 and 5 give evidence or the growing importance or extra U .SA. market: from the 40% in 
1983 to 54% in 1984; this result seems due first or all to the availability or fmancial facilitations for 
investment in this field (sec para 23). 

The SUCCCSSi\'C table 23 shows the importance or the various applications on the total market, 
present and future: two or tile: most promising sectors arc the "water pumping" and the "remote 
villages clcctrificatioo", which are or special interest for the developing countries whose potential 
market for these items is very lar!JC. 
The forecasts for the year 2000 arc perhaps optimistic: in any ~ even the trend in the module 
pri~ng. as shown in fig. 6 is a confirmation of a likely large expansion of this sector. 

Table4 

Photovoltaic World Prodactioa(l) 

U.SA. All other Total 
Year countries 

MS kWp ~(2) MS Wp ~(2) MS kWp %Wp 

1976 5.7 1lJ7 86 1.1 34 14 6.8 241 28.46 
1977 7.6 416 92 1.0 34 8 8.6 450 19.13 
1978 11.6 841 88 2.4 114 12 14.0 955 14.68 
1979 15.3 1,240 8S 4.3 220 15 19.6 1,460 13.43 
1980 32.3 2,876 86 7.0 454 14 39.3 3,330 11.80 
1981 37.1 3,960 15 19.8 1.335 25 56.9 5,295 10.76 
1982 42.8 4,630 (JO 39.9 3,0?0 40 827 7,700 10.74 
1983(3) 76.2 9,680 63 00.4 5,650 37 136.6 15,3JOC4> 8.91 
1984<3> 88.8 12,000 56 82.S 9,300 44 171.3 21,JOoCS) 8.04 

(I) Pho!OYOllaic rnodula With RlppolU • kWp: peak kilowatts 

<1) 1al mar1tc1 pcrccntap 
(Jl fa11ma1ed 

( ~) C)Q'7,. ir:crcuc rrom 19112 to 1983 

<5) J?'; increase rrom 198310 198' 

PbotO\loltaic poftl' 1ysta111 In Zlmllllbwe Papll 
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TabkS 1 

Photovoltaic World Production in MWp l 
' ' 

Variation Market dhlsiom 
' 

I 
, ~ 

1913 19M 1913 1914 

U.SA. 93 8.5 +9% 60% 46% 

Japan 3.8 6.6 +74% 24% 36% 

Europe 2.2 2.6 +18% 14% 14% 

Others 03 0.8 ~167% 2% 4% 

Total 15.6 18.5 +19% - -
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Fig_ 6 Photovoltaic modules; module and system cost (Japanese source) 
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Tabk7 

Photovoltaic modules annual produdiou subdivided into applications 

(actual 1912 values ud futuft projtttic>D5) MWp 

Communicarions 1.776 2.125 53 12 84 304 

Telemetering 0.126 Q.140 0.2 1 3 5 
Calhodic protection 0134 0350 0.8 3 15 45 

Na"igation signals 0.164 0.180 03 2 3 3 

Railway signals 0.099 0.120 03 2 3 5 
Waler pumping 0.418 0.650 1.8 8 100 76 

Remote villagi: 
electrificatioo<6) 0.658 0.965 3.1 12 220 1,400 
Others<7) 0.613 0.750 0.9 1 2 3 

Subtotal 4.150 5280 
Coasumer<8> 1.090 2.400 4.2 8 10 12 

Plants connected lo 
the grid 0.060 0.200 1 6 65 2£JO 
Governmental projects 1.200 2.450 5 6 5 3 
Special projects 1.200 5.000 6 

Total 7.700 1533 28.9 (J() 510 2,800 

Source: Strategies Ualimiled and Baldo & C. 

The most recent information on lhc world market for photovollaic systems show that in 1989 the 
production reached 42 MWp in 1988. The same 20% increase in world market existed for 1988 over 
1987. 

The market increase by area is as follows: 

U oiled States 
Europe 
RC5l of the world 

33% 
23% 
44% (Japan excluded) 

It is very important lo notice tha: the dc-icloping countries are increasing the demand o( photovoltaic 
sysrcms at a much fasaer rate than forecasted: in the last four year the demand incrcued by 400%. 

In dc-icloping countries major applications arc: 

- oommunication 

- water pumping 

- houses/villages electrification 

- fencing ekctrification in ranching 

(Iii lncludin1 dculinalOtS. medial supply n:fnscra10~. e1e. 

( 7) lnclud1n1 n:moie arus h&lllins, 11rporu liJ1111ns, ere. 

(fl) Wa1chC$. cakulal~. roys 
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Thr market of photo•oltak sntcms lg Zlmbabwr 

Enttgy in Zimbabwe 

The total quantiry or energy consumed in Zimbabwe in 1982 amounted to 244 Peta Joules (PJ or 
1015 Joule~) or 40 million barrds of oil cquivalcnt<9>. 

- Wood accounted for over 50% of the total energy consumption. the other fuel supplies were coal 
and coal products (20%), liquid fuel (113%) and clcctriciry ( 11.1%). 

- Rural energy consumption accounted for over 60%. The majority or this was used by rural 
ho~llold for cooking ( 133 PJ). fuclwood and construction wood accounted for nearly 99% o( the 
energy used by rural households. 

- Agricultural energy consumed 20.8 PJ or 8.5% of natural end •JSC demand. The large scale 
commercial fanning sector used over 90% o( all energy used in agriculture. 

- Mining and manufacturing establishments consumed nearly 50 PJ. Coal and coke arc the most 
important industrial energy fuels followed by elcctriciry. 

- The transportation sector 28.2%, dicscl fuel the most important followed by coal and petrol. 

- In 1982 the~c end-use energy demand ~re met through the consumption o( 8.96 million tonnes o( 

wood, the extraction of 2.8 mill ton coal, the generation of 7.8 thousand GWH and the 
consumption or 630,000 ton of liquid fuel. 

ENERGY CONSUMPTION IN 1982 AND (2002) 
ALL[)ATAINPETAJOULES 

Parallla Diesel LPG Coal/Coke Electricity Fudwood 

Rural household 
Urban household 
Agriculture 
Industry 

0.74(1.2) 2.7(1.84) 0.13(0.2) 102.2(167.82) 

Municipality 
Informal ind. 
Commercial 

0.25(0.68) 
2.78(2.82) 
0.91(1.75) 

0.37(0.72) 

O.o2(0.04) 0.7(2.23) 
8.79(8.79) 

14.14+ 13.45 

3.45(8.02) 3.19(9.18) 
1.94(2.05) 7.32(7.32) 

17.35(33.61) 
(28.27 + 23.26) 

1.34(3.88) 
0.02(01>4) 0.24(063) 
2.04(3.96) 

According to demographic projection in 2002 the population should be 14.4 mil and 60% o! 
population will live in the rural areas. 

Total energy foreca.~ is in 2002 399.5 PJ or 65.3 million barrels oil equivalent. 

The demand for wood will grow to nearly 13.7 million tom by 2002. 
This will result in seriou.~ wood shortage where neither yields nor stocks will be sufficient to meet 
dernanrl in the majoriry or the country. 

Mashonaland E.asl will begin to experience absolute shortage of acces..\ible wood resources in 1992. 
Manicaland and Masvit.go will face the same problems in 1997. 

( ) Source Policy op!IOllS ror C!!Crr.Y Ind dm:loplllcnl '" :limb"'9oe. The Bc1jcr lns1i1u1c. Royal ~i611 Aaldcmy of Sctencea, 1?115. 
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- critical shortage of fuclwood will occur in the ncxt decade forcing rural households to revert to 
Olhcr more expensive commercial fuels, thus placing a heavy burden on them. 

- Rural areas currently face shortage of development energy particularly for draught ~r and 
water pumping. 

- Electricity generation will increase to 15.4 thousand GWh by 2002. 

- Farm forestry bas the advantage they do not take land out of agricultural production. Small, unused 
parcels of bard can be devoted to tree-crop production and if species arc carcfulfy selected, trees 
can be intcrplantcd with agricultural crops with no appreciable decrease in yields. 

- Urban electrification could result in a saving of about 563,CXXl tons of wood and 20 mil litres 
paraffin. 

- In 1985 only 200,CXXl households were electrified, mainly urban areas while the bulk of the rural 
households tbal arc over 1,150,CXXJ in number rely on fucJwood for cookies, beating and ligbtiog. 
Paraffin is used largely for lighting in rural households. 

lo 1982 Rural households arc divided as follows: 

Popul. 
('CXXJ) 

Communal Areas 4,331.5 

Resettled Areas 11.8.7 

Small scale commercial farms 
(SSCFA) 182.1 

Large scale commercial farms 
(LSCFD) 1,068.4 

TOTAL 5,710.6 

Average 
household size 

5 

4.7 

7 

4.5 

4.9 

Number 
of households 

(l<XX>) 

866.3 

25.8 

237.4 

1,155.5 

Rural household i;nd use cncr.a consumpcjon (Peta Joules or million eia Joulq) 

Fuehrood Pdn>leum Pan ma Coal Electridty Tocal 

CoMmunal areas 79.56 22.44 0.60 0.11 102.71 
Resettled areas 2.46 0.90 0.01 3.37 
SSCFA 2.57 0.18 2.76 
LSCFD 17.67 3.93 0.12 2.7 0.02 24.43 

102.26 27.45 0.73 2.7 0.13 133.27 

In communal areas 0.1 % of the households have electricity and 0.6 uses paraffin. lo large-scale farms 
0.1 % have electricity and 0.4 USC5 paraffin. 
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Encrc for micultur~ (Peta Joulcsl by source 

Diesel Coal Electricity Wood Tot. 

Commercial 0.02 0.02 
Large-scale farms 2.65 8.75 1.81 1Il 20.49 
Resettlement 0.01 0.01 
State farms 0.07 0.02 0.10 0.19 
Small scale farms 0.02 O.Ql 
Small scale irrigated 
farms O.Ql 0.01 
Cooperative farms 0.02 0.02 0.02 0.04 0.1 

2.79 8.79 1.94 7.31 20.83 

Large scale farm uses 953% of all diesel corresponding to 45.5 GJ /ha 933% of electricity is also 
used by large-scale farms corresponding to 3.1 GJ /ha while the State farms use 6.2 GJ /ha 

Urban household end use enerc consumption in 1982 (Peta Joulq) 

Parallla LPG Electricity Coal Fuelwood Total 

High density areas 0.15 0.01 0.88 0.7 235 4.()1} 
Low density areas 0.1 0.01 2.57 0.84 3.51 

0.25 0.02 3.45 0.7 3.19 7.6 

Tot of 344,CXX> urban household (299,CXX> in high density areas). 

A high density household will use an average of 17.9 MJ of energy per annum. A low density 305 
MJ. Electricity average consumption is 223 GJ /household in low density and 3.8 in high density. 

As far as the electric energy is concerned Zimbabwe is a net importer. The electrical energy 
distributed is shown in the following table: 

Yaar 

1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 

1,m 
7,524 
7,742 
7,466 
1,455 
8,()1}3 
8,498 
8,713 
9,037 

(Values in million KWh) 
Ofwblcb 
Imports 

11.2 
15.3 
18.4 
13.1 
13.5 
21.7 
16.8 

17 

As shown in the enclosed map the grid is quite extended but only geographically and not as far as the 
number of households connected. 
In fact the construction of the grid has been carried out, in the past, in order to privilege the mining 
and the large farms activities. If comparing the distribution of the grid with the map of the 
population in the country a large portion of population hM no access to electrical energy from the 
grid. 
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2.3.2.2 

The programmes of rural electrification and enension of the grid stated in 197~1985 have slowcJ 
down or even halted in 1986 due to the lack of foreign exchange needed to import equipment anJ 
items needed (transformers, insulators, meters, etc.). 

The lack of distribution equipment and their high cost make the connection very expansi'-c for 
households not only in the rural areas but also in the urban areas (the connection fee is 2500 S in 
urban areas). 

The number of households connected is now estimated in 300,000 over a total of 1,700,000. The 
consumption of electric energy by the households is therefore low as shown by the following table(IO) 

Y rar Electric energy used 
by domestic consumers 

(millions or kWh) 

1980 928 
1981 990 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989( estimates) 

988 
926 
926 

1,221 
1,278 
1,298 
1,363 
1,445 

The situation is also bad from the reliability of energy supply and since 1989 the number and length 
of black-outs have been increasing. 

Summarizing the energy supply/use data it can be pointed out that: 

- conventional energy supply is in shortage 

- only a limited number of households (approximately 20%) arc supplied with energy. In rural areas 
electrification is insignificant. 

- Only large cqmmcrcial farms arc supplied with energy and this is generally only used to power 
irrigation schemes and few other points within the farms. 
Small scale farms, commercial land, resettled lands have very little access to power, therefore lo 
irrigation. Jeopardizing, in many cases the efforts to increase yield. 

Traditional eael'IY saving 

It is worthy of mention the fact that for each MWatt (i.e. 1,000 kW) of photovoltaic panels installed 
the amount of traditional fuel oil saved may be evaluated in the range of more than 800 tons per 
year, saving about 450,000 US Dollars at the curent price of diesel oil. 

As a matter of fact, assuming that the photovoltaic cells can supply electric energy during 8 hours 
each day through 360 days per year, the relevant supplied energy will be 2,880,000 kWh/year. This 
energy can be supplied by traditional diesel-engine coupled generators consuming about 830 tons of 
high-cost fuel. 

(lo) Quanerty Oipa1 of S111isliC1. Cen1ra1 S111is1ic1I omce. Harare, June 1969 
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In case the whole full production or the plant should be sold and installed (3 MWatts/year). the 
sa\-cd diesel oil will reach 2.400 tons/year and the relevant bard currency 1,350,000 US Dollars. In 
such a manner, owing to the new installations added to tl::e existing ones, saving or fuel and rele\-ant 
hard currency will be inc:-easing. year by year. 

In conclusion. the in\"Cstment in photmroltaic modules as free energy source, is an investment for the 
future. 

~ot~mandandsupply 

Four companies arc active in Zimbabwe in the field of pbotovoltaics: 

- William Smith & Gourock, Hi Tech 

- McDiarmid, working with UK and Japanese com~ 

- Ecological Designs, representing Helios Technology 

The history of photovoltaic in Zimbabwe started at the beginning of the eighties with a number of 
demonstration projects, namely: 

- 1 photovoltaic powered clinic fmanced by the USA 

- 1 7,5 kW unit to power Marymount Hospital 

- 2 pumps and lighting sets donated to the districts councils by W. Smith & Gourock, Hi Tech to 
Katsande (Muzdi District) in November 1982 and Siyaholtwe (Takawira District) in April 1983. 
The success of these systems rapidly spread in the country and several units were bought by the 
railways (more than 200 units already in operation) by the Telccommuoicatioo system and other 
agencies and private enterprises. 
In 1987 when the number or units was already in the hundreds a local company decided to start the 
production of photovoltaic 01odules on the basis of a Canadian licence. Plant was commissioned in 
1988. 

It was not a great success mainly because the company did not sell complete systems but only 
modules plus other components not well "homogeoixcrl• among them. It has been seen that the 
photovoltaic system must be considered a single opcrati11g ~lock" in which each component is tied 
up with the upstream and downstream ones by a very unique and important relationship 
(dimensioning, characteristics, operation features, etc.); et failure in one of the components means 
the failure of the whole system. 

Last but not least the Canadian licensor did shot down the operations and therefore cells are 
imported from various manufacturers with the results that, being characteristic of cells of various 
producers different systems cannot be standardized. 

The failure of this industrial enterprise docs not mean the failure of the concept, on the contrary, 
photovoltaic systems arc becoming more and more requested and installed in the country and in the 
neighbourough ones. 

• Even when power is available its reliability is low and large r.cale farms also are considering 
alrernative sources of energy to overcome black-outs 

- The programmes of rural electrification arc going ahead very slowly for financial constraints 

- The fee charged for grid connections is cxtrem~ly high and few enterprises and h"useholds can 
afford it. 
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Large quarters of hca~ populated town.-. arc ,..itbout electrical energy and local authorities arc 
considering the possibilities of using alternati'llC sources of energy for district lighting and to 
pro\ide households with a minimum of energy. 

The situation is therefore very promising for the dcvdopment of altematM: sources of energy. 

An example of the wide acceptance of photovoltaic systems is for instance given by the fact that in 
Zimbabwe Railways and National Parks Authority decided to cover all eocrgy needs by means of 
photovokaic systems. Copy of the tender of National Railways for 228 systems is in Annexe to this 
report. 

1) The Zimbabwe Dc'l!Clopment Bank is now requiring that alternative sources of energy no be 
(Hen into consideration for all new projects (and photovoltaic systems could be suitable for a 
number of that). 

2) Malawi has recently got a grant from the World Bank worth 10,(D),(D) US S to fmana: 400 
pumping systems that will be powered by photovoltaic systems. 

3) Tanzania has eliminated all duties on the import of renewable energy products and ii is 
considered to become a major user of photovokaic systCID5 in a very near future. 

4) South Africa imported pbot<M>ltaic modules equivalent to 1MWattin1990 and it is expected that 
importations will reach 1.8 MWatts in lCJIJl. 

One of the companies presently involYCd in photovoltaic systems sa1es (Ecological Design) recently 
started an aggressive marketing programme ~of: 

- appointment of sole dislributors in all important towns; 

- organization of a stock with a considerable number of systems for early delivery; 

- presentation of operating systems at various national and internatiooal exhibitions; 

- organization of show rooms at company offices. 

The results of this strategy have been very eacouraging for all applications of photovoltaic systems. 

Poteatial market la Zimbabwe 

The BEUER Institute (II) study indicates that ·one solution to the problem of low productivity in 
communal agriculture is the expansion of irrigation into communal areas'. However, if this option is 
to be seriously pursued, careful through must be given to the energy source being used to pump the 
irrigation water. Diesel pumps would required increased imports of fuels, and electric pumps would 
require expensive Clllension of the electricity grid. 

If the policy is to be pursued, an evaluation of alternatr.ie pumping technologies should provide an 
integral part of the analysis. 

As a matter of fact, several studies and symposis have discussed the water pumping and compared 
various energy sources: 

-wind mill 
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-ox pump 

- band pump 

- electric pump 

- solar pump 

- diesel pump 

The results of these studies arc variabic and depend oat the site and hypothesis taken for the main 
variables which arc: 

- a .. -ailability oC foreign currency 

- fuel cscalalioo probability 

- availability of wind 

- actualization factor etc. 

The BEUER Institute had estimated that up to the year 2002, 10,000 pholovoltaic uairs could be 
installed, while they estimated 50,000 wind mills. We arc oC the opiaioo that a part of the potential 
wind mill market could be taken by phOlovoltaic pumps. Other markets for pumping should also be 
considered like boreholes for drinking water for man and animals, the water supply in natior.al parks 
and many Olhers. 

Small QO!!U mmators 

For electricity rcquiremcalS below 2 kWh a day, pbOlovoltaic systems could be more interesting than 
diesel power generators. In the future with dcacasing pbOlovoltaic costs, the higher loads could 
become interesting for phOlovoltaic systems. 
The present market of small discl generators is around l,<XXi uairs/ycar, a reasonable share of this 
market could be taken over. 

Hogshold aoolkatimll 

It has bcca seen that 70 to 80% of all households arc in lack of electric energy. The pholovoltaic 
systems can be used in two main cases: 

- single household application, providing energy for low consump<ion lights, radio/TV set and, if 
needed, a refrigerator; 

- district/village application, providing ene.rgy for the uses as in the previous example and, in 
addition, limited street lighting and light + refrigeration + radio{TV /communication tc be.al 
social services. 

Beside the social aspect or the availability or electric energy there is also the import substitution one 
that should be taken inlo consideration. A large: amount of paraffin (over 70,000 tons/year) is 
imported Md its use is mainly for lighting purposes. 

Touring !ndustn 

The: touring industry is rapidly expanding and is becoming a major customer or photovoltaic systems. 
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Coadmi9115 

We ~licvc that a large potential market exist for pbolo•1oltaic equipment in Zimbabwe. The market 

penetration will depend on: 

- a,,-a.ilabildy of foreign currency (this draYri>ack could be mucome by partial local production of 
equipment); 

- future price trends of diesel fuel (we belicYC il will increase under the pressure of the World Bank 
rccommand.alions ); 

- future trends of pholO\"Oltaic prices, il is decreasing probably DO( as quickly as expected but will do 
so with lhc introduction of lhc new technology (amorphous silicon). 

Main markets will be: 

- farmers (mainly for water pumping); 

- commercial enterprises in growth poinls and rural areas (refrigeration and lighting); 

- households (lighting and refrigeration); 

- mUDicipalititics (district lighting); 

- governmental agencies (schools, railways, communication, army); 

- Town Councils and Rural District Councils (Schools. staff housing etc.. tender for 100 S}'Slems 

rccenty issued). 

The cost of the phol<M>llaic system is quite high bul an investigation carried out during the April 
1990 international trade fair at Bulawayo has shown tha[ the energy issue is getting the highest 
priority and public and operations reacted very favourably to the systems proposed and relevant 

prices. 

Polaltlal apart market 

The .50% of the production of the envisaged factory will be exported to South Africa, Malawi. 
Bolswana, Tanzania and other African countries. 
Selliag agents already exist in Malawi. BiJUWana. Namibia. Tanzania and agreement is under 

negotiation fOI' Mozambique. 

The licensing company Helios Technology is presently distributing its products through distributors 
in South Africa, Swaziland and LcSOlho. Once the Zimbabwe's envisaged plant will be in production 
this will supply the products to all of these countries. In addition the proposed plant will be the only 
one of this type ia the whole Africa and it will be qualified to export to PT A countries as well as lo 
Malawi and Bouwana or OGL (Open General export Licence) duty free for all parts having 25% of 

local compoiw:nts as in this case. 

?.J.l.6 Marketlaa 

For the marketing organization it is foreseen one main distributor each SS growth points and in each 

main city. 
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Z.3.l.1 

lkncfits arising £rom the production in Zimbabwe of pbotCM>llaic modules and complete S}'Stcms 
~ill be the fo!Jo,a.ing: 

- decrease of impon of electric energy; 

- sa,,ing of electric components and electric lines (grid system) for distribution to final users; 

- decrease of foreign exchange for dics:l fuel. diesel engines and spares, paraffin and other materials 
actually used for- lighting purposes; 

- increase of agriculture: outpul due lo irrigation (solar pumping systems); 

- increase of tourism. mainly safari; 

- increase of trading turn-0\'Cr by rural traders due to availability of solar lighting and refrigeration 
systems; 

- decrease of food losses due to refrigerators availability; 

- creation of 330 new jobs for installation of the solar systems ( coasidcring 6 operators for each of 
the 55 rural grc.wth points); 

- additional job opponunitics in 1he urban centres for distribution aod installation of the solar 
systems; 

·· additional job opportunities for additional crops processing (increasing yield of agriculture due to 
irrigation performed by means of solar pumping systems); 

- income generation for rural entrepreneurs to set up battery charge services; 

- better living conditions (ligh•ing. food refrigeration, radio and TV sets fed by free available cledric 
energy, etc.); 

- educational benefits from use of audio-visual aids in schools; 

- bcucr conJitions for growth points developments; 

- decrease of deforestation (saving of fuclwood); 

- clean and renewable energy. 
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2.4 Pl..Alla'T PRODUCTION CAPACllY 

H.1 Sain ntim;itr 

2.U 

The capacity of lbe plant bas bccD cakulalcd oa lhc basis of lhc following sales estimate. laking in10 
consideration lhal lhc ocw joint YCDturc company will coaccntratc in lhc supply of complct~ solar 
S}'"'Slcms dcsigpcd to sok'c specific problems (refrigeration. lighting. water pumping. c1c.) and nOl 
merely of siuglc panels. 

This is a dramatic change in pbylosopby compared with previous. and unsucccs.WI. approach in lhc 
counlry and il is considered lhc most appropriate one lo really ~lop lhc markcl of lhc solar 
systems in ihc whole sub-region. 

SALES ESTIMAD: 

ITEM UNITS PER YEAR 

1st~ lad~ 3rd~ 4da~ 

A) Solar lighling systems (I) 720 1,800 .5,800 7,.500 
Bl) Solar refrigeration system (190 lit.) (l) 80 180 580 720 
82) Solar refrigeration system (300 lit.)(?) 40 120 380 480 
q Solar waler pumping systems <3> 3.5 85 2.80 350 

Solar power produced (Tolal) 0.1 MW 0.26 M\\ 0.84 MW 1.06 MW 

Componmts of the mkms 

The above menlioncd sysrems consist of lbe following compooeots (lcchDical fealures arc available 
in the annexed brochures): 

A) Solar li&htin& system with 4 Ouorcsccnt lamps 

- No. 1 photovoltaic module 60 W (type H60) 

- No. 1 control wU! including a charge regulator 

- No. 4 low consumption Ouorcscent lamps 

- No. 1 low mainte~ battery (12 Volt-100 Ah) 

- No. 1 voltage adaptor 

- No. 1 set of cables and accessories 

B 1) Solar rcfrjgcrarjon rnrem (190 !jrrcs capacirv> complete wjrh 4 lamps for li&htin& pur:poscs 

- No. 6 photovoltaic modules 60 W (type H60) 

- No. 1 supporting structure 

(I) :-.tedium size system wnh .. low ronsumpcion lamp1 

(2) Sys1cm includin1 fruzer and,. low COMumpcion lamp1 

(J) :-.tedium size system w11h pumpin1 Clpacily of -40 cubic mc1c11/day 11 8 mc1c11 of dcpch. 
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- So_ 1 junction box 

- ~o. 1 clcdronic conlrol board including the charge control unit 

- No. 2 Siorage batlcrics {12 V-L'iO Ah) 

- No. 1 ~!cry powered 190 litres refrigerator 

- No. 4 low consumption Ouorcsce111 lamps 

- No. 1 roltage adaptor suitable to power any aPfliancc working ar voltage ranging from 3 lo 12 
Volt. 

- No. 1 set of cables and acccs.sorics 

82) Solar rcfrigration mJCm (JOO litres capacity) complete with 4 famps for li&htin& purposes 

- No. 8 pbo(O\-oltaic modules (JO W (type H<iO) 

- No. l supporting Slrudure 

- No. 1 jun~n box 

- No. 1 electronic cootrol board including the charge control unit 

- No. 2 storage batteries (12 V-150 Ah) 

- No. 1 battery powered : 300 litres refrigcraror 

- No. 4 !ow consumption Huorcsccnt lamps 

- No. 1 vollagc adaptor suitable to power any appliance working at voltage ranging from 3 to 12 
Volt. 

- No. 1 set of cables and accessories 

C) Solar waler pumpjn& mrem. dajly pumpjng capacity 40 cubic meters at 8 meters of dcpsh 

- No. 8 pbolovokaic modules (JO W (type H<iO) 

. No. 1 supporting structW'e 

- No. 1 junction box 

- No. 1 inverter 

- No. l submersible pump complete with electric motor working in akernate current 

• No 1 set oi cabb and acccssorics 

Plant Production lino 

Taking into co&idcralion 1he aboYe mentioned production, 1he envisaged plant will csscn1ially 
consist of three lines, 1bat arc lhe following: 

A) photovoltaic modules assembling line 
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8) components production line 

C) sys1ems assembling line 

The first line A is dcsigDcd to assemble the pbot<M>ltaic cells in modules type H60 ( tiO Wan peak 
power). All the cells. manufactured by Helios Tcdmology, will be imported from llaly. 

The second line B will produa: various components. namely: 

- charge CODlrollcrs or various rating for batteries 

- fluorescent lamp holders complete wilh electronic components 

- electronic balbslS for fccding Ouorcsa:nl bu!bs 

- junction boxcs for pbot<M>llaic modules 

· photovoltaic moduic suppor..ing structures 

- electronic control boards 

- voltage adaptors 

- in""Crters. 

The third line C will assemble the following systems: 

- solar refrigerators 

- solar lighting systems 

- solar water pumping systems. 
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2.-1.3.i Compoamts nquirrd 

The fo~ing table displays the amount of components required by each unit of the S}Stems marked 
A. BI. B2 and C. 

I- A Bl 82 c 

Ligbtillg Rd'ria- Rdrig. 
I 

h•piaa 
190 300 

No. No. No. No. 

PhotO\"Ollait: module 1 6 8 8 

Charge cootroUc:r 1 1 1 -

Auorcsccnt lamp 4 4 4 --

Battery 12 V-100 Ah 1 - -- -

Bauery 12 V-150 Ah - 2 2 -

Voltage adaptor 1 1 1 --
; unction box -- 1 1 1 

Electronic coot.board 1 1 1 1 

Inverter -- -- -- 1 

• 
Structure - 1 1 1 

Set of cables &. access. 1 1 1 1 

• The photovoltaic module to be faxed on the roof. 
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A) SOLAR LIGHTING SYSTEMS I 

UNITS PER YEAR I 
ITEM lst,ar Zad,ar Jnl}dr 4tla}dr I 
Photovoltaic module 720 1)0) 5,800 7,500 I 
Charge controUcrs 720 1,800 5,800 7,500 

Auorcsccnt lamp ~ 7,200 23,200 30,000 I 
I 

Battery 12 V-100 A 720 1,800 5,800 7,500 

Battery 12 V-150 Ah - - - ---
Voltage adaptor 720 1,800 5,800 7,500 I 
Junctioo box -- -- ·- -· 

Electronic cont. board 720 1,800 5,800 7,500 I .· 
Inverters -- -- - --

\ Structure<•> -- -- -- -- I 
Set of cables & acccs.sorics 720 1,800 5,800 7,500 

I 
I 
I 
I 
I 
I 
I 

('f} The phOIOllOllllC module 10 be ruced Oft lhc rod I 
P .. 21 

I ,,.;' . 
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I Bl) SOLAR REFRIGERATION SYSTEMS tl90 LITRES) 

I UNITS PER YEAR 

I ITEM lstJQr ladJQr 3rdJQr 4th~ 

I Photovoltaic module 480 1,0&> 3,480 I 4,320 

Charge controllers 80 180 580 720 

I Auorcsccnt lamp 320 720 2,320 2,880 

I 
Battery 12 V-100 A - - -- --

Battery 12 V-150 Ah lfJO 360 1,lfJO 1,440 

I 
Voltage adaptor 80 180 580 720 

Junction box 80 180 580 720 

•' I Electronic cont. board 80 180 580 720 

Inverters -- -- -- --
\ I Structure 80 180 580 720 

I 
Set or cables & accessories 80 180 580 720 

\\.' 
\~ I 

" I 
I 
I 
I 
I ~i 

I 

' 
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B~) SOLAR REFRIGERATION SYSTEMS (300 LITRES) I 

UNITS PER YEAR I 
ITEM lst)'ar 2adyar Jnlyar 4tbyar I 
Photovoltaic module 320 960 3,040 3,840 I 
Charge controllers 40 120 380 480 

Auoresccnt lamp ltiO 480 1,520 1,920 I 
-

Battery 12 V-100 A - -- -- --

Battery 12 V-150 Ah Ill 240 7ti0 960 I 
Voltage adapror 40 120 380 480 

Junction box 40 120 380 480 
I 

,. 
Electronic con[. board 40 120 380 480 I 
Inverters -- -- -- --

\ Structure 40 120 380 480 I 
Set of cables & accessories 40 120 380 480 

I 
I 

.. I 
I 
I 
I 
I 
I 

Pbotovoltalc ponr systems la Zlmbllbtft Pase JO 

I r;:. 
t 

I -



• . .. .. 
\ 
-

-

, 

\ 

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

' 

C) SOLAR. WAD:R PUMPING SYSn:MS 

UNITS PER YEAR 

ITEM lst.)Uf' 2nd year 3rdynr 4th year 

Photovoltaic module(*) 280 680 :Z.240 2,800 

Charge controllers -- -- -- --

Auorcsccnt lamp -- -- -- --

Battery 12 V-100 A -- -- -- --
Battery 12 V -150 Ah -- -- -- --
Voltage adaptor -- -- -- --

Junction box 35 85 280 350 

Electronic cont. boara 35 85 280 350 

Inverters 35 85 280 350 

Structure 35 85 280 350 

Set or cables & accessories 35 85 280 350 

(•)As avcraiie sy51em ii ha& been ronJidc~ 1 model bued on 8 photo-oflaic lllOOulu, 11111 ii one of lhc moll UICd. 

------------------------------------------
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RECAPl1ULATl\'E TABLES OF THE COMPONENTS 

The amounts of each component required in the whole to produce the scheduled systems arc shown 
in the following table, detailed per each year according to the foreseen production program: 

TOTAL OF UNITS PER YEAR 

ITEM lstyar 2ndyar 3nlyur 4thyar Non:s(6) 

Photovoltaic module 1,800 4,520 14,560 18,4()() PIF 

Charge controllers 840 2,100 6,7ro 8,700 PIF 

Fluor~nt lamp 3,3(JO 8,400 27,040 34,800 PIF 

Battery 12 V-100 A 720 1,800 5,800 7,500 imported 

Battery 12 V-150 Ah 240 600 1,920 2,400 imported 

Voltage adaptor 840 2,100 6,7fll 8,700 PIF 

Junction box 155 385 1,240 1,550 PIF 

Electronic cont. board 875 2,185 7,040 9,050 PIF 

Inverters 35 85 280 350 PIF 

Structure 155 385 1,240 1,550 PIF 

Set of cables & accessories I 875 2,185 7,040 9,050 local purch. 

As far as the 190 and 300 litre refrigerators arc concerned, the cabinet and various plastic and metal 
components will be manufactured locally, while the components listed in the following table will be 
imported: 

(6) PIF " Produced in lhc factory 
lmponed • good& 10 be imponed er purchased on 1hc local market 

fbotoYoltalc power 1ystem1 la Zimbabwe Pap32 
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I 190-300 litre REFRIGERATORS ASSEMBLING LINE 

LIST OF ITEMS TO BE IMPORTED 

I 
UNITS OR SETS PER YEAR 

I 
ITEM lst1dl" 2ad,ar 3nl,ar 4tb,ar 

I DC and AC low consumption 

I 
compressors 80 180 580 71JJ 

Coadcasers (fan type) 80 180 580 71JJ 

I Electronics for the DC 

compressor 80 180 580 71JJ 

I Gaskets and magnets 80 180 580 71JJ 

Lock 80 180 580 71JJ 

, I Thermostat 80 180 580 71JJ 

\ I 
Copper tubing 80 180 580 720 

Insulating foam 80 180 580 71JJ 

I Plasticized metal sheet 80 180 580 71JJ 

\\' Epoxy coating 80 180 580 71JJ 
\~ 

I ~ 
Polypropilcac and HOPE in 

~ 

I 
granules 80 180 580 71JJ 

I 
I 
I 
I 
I 
f-

t 
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The production pr<>gJ"am "ill be suited 3CCOl'dingly to the apccted sales ~ume oC the systems 
labelled A, Bl. B:?. and C, as explained in the paragraph 2.4.1. 11acrefore the production program 
"ill be as follows: 

SYSTEMS PRODUCTION PROGRAM 

ITEM UNITS PER YEAR 

lSl year 2nd year 3rd year 4th year 

A) Solar lighting systems < 1 > 711) 1,800 5,800 7,500 
Bl) Solar refrigeration system (190 lit.)<:> 80 180 .580 71JJ 
B2) Solar refrigeration ··:stem (300 lit.)( ... ) 40 120 380 480 
C) Solar water pumping systems (J) 35 85 280 3.50 

The abo\ic production figures have been calculated c:oasidering 2.50 working days per year on the 
basis of one 8-hOUtS shift. The production could be iDcreased, oC course. by two and three times 
respectively, by operating on the basis of two or three cbily working shifts. 

SEU.ING PRICES AND SALES REVENUES 

The following selling prices have been assumed (and the joint 'VCDlurc partner Ecological Design is 
presently marketing lhe systems at the same price): 

A) Solar lighting system = 1,400 US $/each 

Bl) Solar refrigeration system (190 litres) = 5,200 US $/each 

B2) Solar refrigeration system (300 litres) = 6,800 US $/each 

C) Solar water pumping system = 12,800 US $/each 

The above selling prices arc very competitive with lhc average ones of the imported products, that 
arc the following (duty free prices): 

A) Solar lighting system = 1,430 US $/each 

Bl) Solar refrigeration system (190 I) = 5,920 US $/each 

82) Solar refrigeration system (300 I) = 1,415 US $/each 

C) Water pumping system = 9,000 to 16,000 US $/each according to type. 

( 1) '.'.fcdium Sile sysrcm with 4 low ronsumpcion lamJl' 

(l) Systtm mcludin& 4 low consumpcion lamp1 

(J) \tedium size sy11cm wilh pumptnl capmaty of 40 cubic mcrcrs/day •18 mcrcrs of dcpch. 
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The actual selling prices to the agents will be 15% discounted. to all0\11 the agents to cam this ;is 

their reward. So the actual selling prices will be the following: 

A) Solar lighting system = 1,190 US.Sf each 

Bl) Solar refrigeration SJS(em (190 litres) = 4,4:.:0 USS/each 

82) Solar refrigeration system (JOO litres) = 5,780 US $/each 

C) Solar water pumping system = 10~ US $/each 

Therefore, the expected rc~nucs (of which 50% coming from export) will be as shown in the table: 

ITEM REVENUF.S (1,WJ US DOUARS) 

1st year 2nd year 3rd year 4th year 

A) Solar lighting systems 856.8 2.142 6,902 8.925 
Bl) Solar refrigeration SJS(em (190 lit.) 353.6 795.6 2.563.6 3,182.4 
82) Solar refrigeration SJS(em (300 lit.) 2311 693.6 2.196.4 2,TI4.4 
C) Solar water pumping systems 380.8 924.8 3,046.4 3,808 

GRAND TOTAL 1,822.4 4,556.0 14,708.4 18,689.8 
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3. MATERIALS AND INPUTS 

The following pages deal •'ith the raw materials necessary to produce the components which will be 
utilized to manufacture the final solar systems (lighting. refrigeration and water pumping). 
Part of these materials will be imported from Helios Technol.-igy (llaly) or other suppliers, part will 
be a\;ailablc on the local market. 
In order to e\"aluate lhe final COSl of raw materials dc~rcd to the factory in Masvingo, duty chMges 
and int~rnal transport cost have been considered as detailed in the following tables. 

According to the information collected in Zimbabwe. the following assumptions bas been made: 

as far as the imported goods arc conccmed duty charges have been calculated on the CIF values. 
Duty charge on the final complete systems is 40%, while it is 20% on the components imported 

separately. 
Duty OD the imported photovoltaic cells is only 20%. 
As local transportation cost an additional percentage of 3% has been considered.. 

3.1 PHOTOVOLTAIC MODULES ASSEMBLING LINE 

The materials needed to produce the photovoltaic modules arc the following: 

a) photovoltaic cells (36 cells for each module type H 60) 

b) tinned copper ribbons of various siz.es 

c) E.V A. (cthylen-vinil-acetatc) 

d) Don-woven fiberglass sheets 

e) Tcdlar (sheets of poly-vinyl-fluoride) 

f) aluminium frames and corners 

g) waterproof junction boxes 

h) printed circuit boards with diodes and coDDccting terminals 

i) output cable gland for junction boxes 

I) tempered glass 

m) other material as detailed in the following table 

The photovoltaic cells will be supplied by Helios Technology together with other components. 
The costs of imported and locally available materials needed to manufacture the photovoltaic 
modules arc listed in detail in the following table; values arc in US dollars. 
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l\tatnial costs of module type 860 (60 Watt) 

CIF costs (US dollars) 

Items q.ty IUlit mod ale tot. 

Imported materials 
. Photo~"Oltaic cells 36 5.50 198.00 198.00 

l.66 Wp rypc 
. n"bbon0.1 12.6m 0.22 i.n ' I . ribboo01 05m 0.44 0.22 I 
. label -- - 0.73 
. primer - - 0.01 
. flux 2.5 ml 17.60$/l 0.04 ~28.55 

. temp. glass 0.45m2 20.9 9.41 

.E.VA 0.9m2 12.87 11.58 

. tedlar 0.45m2 6.93 3.12 

. fibers -- - 0.31 

. film - - 0.36 

*Subtotal A -- - 22655 --
1.ocal materials 
. frame 3m 2.94 8.82 --
.comers 4 031 114 --
. sil/rubbcr -- - 0.58 -
• WU'CS -- - 0.04 --
. connectors - -- 1.98 -
.jund. box 1 2.82 2.82 --
•subtotal B -- - 15.48 --
•subtotal c -- - 242.03 --
Local Tramport -- - -- --

Grand total - - - -
Other inputs to be considered: 

. Labour: 2.5 hours/module arc required 

. Encrg)-: 2 kWh/module arc required 

- ,.--

duty rma1 cost 

~ s 

20% 237.60 

30% 37.12 

-- 274.72 

-- --
-- --
- -
-- --
-- --
- ·-

-- 15.48 

-- 290.20 
--

-- 8.80 

- I 299.00 
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COMPONENTS PRODUCTION LINE 

The materials needed to produce the components arc: 

a) diodes 

b) transistors 

c) electric wires 

d) condensers 

e) trimmers 

f) relays 

g) terminals 

h) leds 

i) coils 

j) printed circuits 

k) plastic and metal boxes 

1) sundry small items 

m) aluminium frames and corners 

The items a) to j) included will be imported or supplied by Helios Tcdmology. The items k) and m) 
arc expected to be locally available or otherwise imported. 

The components produced will be mainly those foreseen for the construction of the solar systems, 
that are: 

- charge controllers of various size 

- fluorescent lamps 

- junction boxes of various size 

- supporting structures :-or photovoltaic modules 

- volrage adaptors 

The following tables show the raw material costs in detail for some of the components manufactured 
in the factory. 

All the cost figures are in US dollars. 
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l\lalttial costs of cha~ coatroller type NG 20/2~ V 

Items Clf duty ....... cost Doles 

s ,. s 
_ water proof box -- -- 858 locally available: 
_ mOlher boarG 4.95 30% 6.~ imported 
_ relais 10-45 30% 13.59 imported 
_electronic compocc:ots 8-80 30% 11-~ imported 

Subtotal 30.IO - 40.0S 

Local Trusport - - l.lO 

Grand total - - 41.l5 

Other inputs to be considered: 

- Labour: 8 hours/unit 

Mataial costs of Duorac:mt lamp 

Items Clf duty 'iual cost Dotes 

s ,. s 
_ body and cover - - 3-15 locally available 
. electronic components 5.06 30% 658 imported 
- mOlher board o:n 30% 0.94 imported 
- bulb (type LH 12) 5.20 30% 6.76 imported 

Subtotal - - 17.4.l 

Local Transport - - 0.51 

Grand total - - 17.95 

Other inputs to be considered: 

- Labour: 5.10 hours/unit 

Pbote>Yoltak l'O'ft' systems la Zlmbllbwe 
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3.3 

P.htmal costs of jmactioa bo:ir: type JBl/24 

ltnm CIF duty r-aaa1cost aoks 
s "' s 

. wale:- proof box - -- 4.29 locally available 

. mOlhcr board 3.30 30% 4.29 imported 

.diodes 220 30% 286 imported 

. acces.sorics 2.75 30% 3.58 imported 

-Subtotal - - 15.02 

Local Trasport - - 0.45 

Graa4total - - 15.47 

Other inputs to be considered: 

- Labour: 0. 70 boors/unit 

For other components produced in the factory lhc production costs arc indicated in the tables of the 
solar systems in the fellowing pages. 

SYSTEMS ~EMBLING LINE 

Tim line will assemble the pbotOYOlu.ic modules and the Olbcr components manufactured in the 
factory inro the final solar systems. that are foreseca to be: 

- solar lighting systems 

- solar refrigeration systems 

- solar water pumping systems 

Some of the compoaenrs (refrigerators, pumps. etc.) will be imported or supplied by the local 
market, as indicated in detail for each item in IU following tables. 

To take into accouot that SC1>'Cral comporcau oC the refrigerators and other items of the solar 
systems will be produced locally (e.g. cabincu, pla.:;lic components, etc.) and will be subcontracted to 
manufacturing companies of Zimbabwe. the costs indicated in the following tables have been split 
into foreign exchange componealS and ~ available oocs. 
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I Al SOUR LIGHTISG SYSTI:M \4 LAMPS> 

I 
! Cost or materials 

lt~m q.ty CIF duty cost local INPUTS final Notes 
s '!\- s trusp. c:ost s (•) 

I 
s forrip local 

phot~-ollaic module 1 -- -- - - rT4.12 24.28 299.00 PIF 
dislribulion board 1 -- -- - -- 130.00 34.00 164.00 PIF 

I charge conlroller 1 -- -- -- - 32.67 8.58 41.25 PIF 
fluorescent lamps 4 -- -- -- - 59_()8 12.72 71.80 PIF 
bauery 1:! V-100 Ah 1 lli.00 30 29250 8.78 301..28 -- 301.28 imp,ted 

I 
voltage adaptor 1 8.80 30 11.44 0.34 11.78 2.95 14.73 PIF 
cables & acccssorics 1 -- - -· - --- 72.00 72.00 LA 

Total - - - - - 13953 154.53 964J)6 

- I Labour: 4 boors 

I Bl) SOLAR REFRIGERATION SYSTEM (190 LITRES+ of LAMPS) 

I I 
Cost or materials 

Item q.ty CIF duty cost local INPL"f S final Notes 
s .. $ trall5p. cost S c·> 

\ I s fordp local 

photovoltaic modules 6 -- -- - - ~.64S32 145.68 1,794.00 PIF 

I 
supporting str\ldure I -- - -- -- -- 42.00 42..00 PIF 
junction box 1 -- - - - 11.18 4.29 15.47 PIF 
eledron.control board 1 236.00 30 306.80 9.20 316.00 79.00 395.00 PIF 

\\.' 
,~, 

I \' 

~ 

I 

charge controller 1 .. - -· - 32.fJ7 8.58 41.25 PIF 
banerics 12V-150 Ah 2 528.00 30 686.40 20.59 706.99 -- 706.99 imp.led 
190 litres refrigerator 1 620.00 40 868.00 25.00 893.00 223.50 1,116.50 PIF 
fluorescent lamps 4 -- -- -- -- 59.20 12.60 71.80 PIF 
\·oltage adaptor 1 8.78 30 11.41 0.35 11.76 2.97 14.73 I PIF 
cables & accessories 1 -· -- ·- -- .. 94.00 94.00 LA 

Total - - - - - M79.12 611.62 4,291.74 

I Labour: 6 boars 

I 
I 
I 

( •) LA • Locally available; PIF • produced in Ille rac:1ory 

I 
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B:> SOLAR REFRIGERATION SYSTI:M tJOO LITRES+ 4 LAMPS) 

Cost or materials 

I tan q.ty CIF daty cost local INPlIT S final Notes 
s .. s traasp. costs (*) 

s romp local 

phOlovohaic modules 8 -- - -- -- 2,197.76 19414 2.392.00 PIF 
supporting structure l - - - - -- 56.00 56.00 PIF 
junction box 1 -- -- -- -- 11.18 4.29 15.47 PIF 
electronic conrrol board 1 236.00 30 306.80 9.20 316.00 79.00 395.00 PIF 
charge \.:Ontrollcr 1 - -- - -- 32.67 8.58 41.25 PIF 
batteries 12 V - 150 Ah 2 528.00 30 686.40 2059 706.99 -- 706.99 Imp.led 
300 litres refrigcraror 1 784.00 40 1,097.60 32.40 1,130.00 28615 . 1,41615 PIF 
fluorescent lamps 4 - - - -- 59.20 12.60 I 71.80 PIF 
volrage adaptor 1 8.78 30 11.41 035 11.76 2.97 14.73 PIF 
cables & acccssorics 1 -- -- -- -- -- 94.00 94.00 LA 

Total - - - - - ",465.56 737.93 S,203.49 

Labour: 6 boors 

C) SOLAR WATER '1.JMPING SYSTEM 

Cost or materials 

·~ q.ty CIF duty cost local INPUTS final Notes 
$ .. s tnmsp. cost S (•) 

s rore1p local 

photovoltaic modules 8( .. ) -- -- -- -- ~197.76 194.24 2.392.00 PIF 
supporting structure 1 -- -- -- -- -- 42.00 42.00 PIF 
junction box 1 -- -- -- -- 11.18 4.29 15.47 PIF 
inverter 1 582.00 30 814.SO 25.20 840.00 217.81 1,057.81 PIF 
submers.electric pump 1 520.00 40 728.00 21.84 749.84 -- 749.84 imp.led 
cables & accessories 1 -- -- -- -- -- 65.00 65.00 LA 

Total - - - - - ~.798.78 523.34 4,Jll.12 

Labour: 6 boon i 

( •) I.A • locally 1V11lable; PIP • produced in the factory 

(""):"umber of modulca var.a rrom 6 to 16acrordins1oapp1ia1ion&. C.o11in1 hat been bucd on 1he 3 modules system tluil ii one ol the 

mOIU UKd. 
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J.4 lfflLITIES CONSUMPTION 

The electric energy required to produce each photovoltaic module type H60 is about 2 kWh. 
Considering also other electric consumptions for offices, lighting. workshop the total eli!ctric 
consumption can be evaluated in the range of 120,000 kWh/year, on the basis of one working shift 
only. 
This figure includes also the consumption due to the compressed air generating station. 
No other utilities have to be taken into account, apart the potable water for hygienic and drinking 
purposes. 
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The plant should be located in an area where good facilities arc available as fas as transportation, 
water and electric energy arc concerned. 

The suitable site is at Masvingo where Ecological Design is already operating and where an 
extension of the existing plant will be built. 
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5. PROJECT ENGINEERING 

5.1 DESCRlmON OF THE PROCESS 

Please see the annexed plant lay-out fo..- ..-efe..-ences. 

5.1.l Photovoltaic modulo produdion line 

This line will be able to assemble the photovoltaic cells into modules which will be utilized to 
manufacture the solar systems as explained in the previous pages. The input raw materials are the 
photovoltaic cells manufactured by Helios Technology in Italy c.>nd the various components which 
will be utilized in the module construction. that are tinned copper ribbons, E.VA. and Tedlar sheets, 
junction boxes, printed ci..-cuit boards, aluminium frames and other materials. 

Each lot of imported photovoltaic cells is random tested considering 5 to 10% of the whole lot, by 
means of the cell testing system (B-13) 

It is important to say that all of the raw materials will have been previously chcclced by Helios 
Technology's Quality Coot..-ol department befo..-e shipment. in o..-dcr to minimize the subsequent 
tests lo be locally pe..-formed. 

After testing the cells are loaded onto the front tabbing automatic machine (B-4), which performs 
the soldering of the tinned ribbons onto the cells, after dcoxidiziog fluxing. 

After soldering the coinstacked cells are placed onto the wo..-kiog table (B-1), from where they arc 
then taken by the back tabbing operators and manually placed onto an aligning mask (8-3). Then a 
dcoxidizing fluxing is carried out on the cells (by means of a little panel and tweezers), before 
soldering the ribbons. 

After this operation, the soldered panels arc placed ont.J trolleys which arc taken to the l:ly-up 
department C (dehumidified room). Hc..-e the soldered panels arc manually placed, one by one, by 
two operators onto the light table (C-5), together with the other components (glass, E.VA., Tcdlar, 
non-woven fiberglass sheet) so that the whole results in a well aligned sandwich. 

These sandwiches arc then placed onto airtight plates of the mobile trolleys (C-6), that arc taken to 
the lamination ..-oom (D). Each trolley, containing a maximum of 7 modules, is then introduced into 
the lamination furnace (D-7), where the "baking" of the module uodc.- high vacuum takes place. This 
operation lasts about 30 minutes and is automatically performed. 

When the cycle is finished. the operator is warned by an acoustic signal, so he can draw out the 
trolley and put inside an othc..- one. Plates are finally opened and the module is clllracted, ready to be 
suitably trimmed and deaned. 

The nelll step consists of applying the aluminium frame by means of four comers fixed by p..-cssioo. 
A silicon layer had been previously spread on the frame to make a sealant "cushion" between the 
module and the frame itself. 

The module, equipped with junction box containing diodes and connecting terminals, is finally tested 
under standard conditions by means of the sun simulator and its electrical features arc reported in 
the technical form. 

As last step of the process, modules are grouped on the basis of their characteristics and stor~d in 
the area (E), ready to be shipped or assembled in the system assembling room (G). 
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S.l.2 Comooncnts production line 

S.1.3 

The components line (area F on the annexed drawing) will be able to assemble various items like the 
fol101Aoing ones: 

- elcdronic ballasts for reeding or fluorescent lamp; 

- charge controllers; 

- low consumption lamps; 

- junction boxes for modules and systems; 

- distribution boards; 

- module supporting metal structures. 

- various electronic devices (voltage adaptors, inverters, etc.) 

The materials utilized as input include: 

- diodes. transistors, electric wires, condensers, trimmers, relays, CODDCCting terminals, lcds, coils, 
printed circuits; 

all these materials will be ready and available in the storehouse as supplied by the local or foreign 
market. The various components, ready on the operator table (F-1), will be mounted onto the 
printed circuit boards following the foreseen scheme of connections. 

Then each of these so prepared boards will enter the solder (F-10), which automatically fastens the 
components on the printed circuit. A test and a calibration will be carried out on the table (F-11), 
then the printed :ircuit boards will be introduced into the burn-in furnace (F-12), where they will 
remain as long as needed. 

A fmal test will be performed on the boards by means of a special electronic equipment. Then each 
of the printed circuit boards will be mounted inside a waterproof plastic on metal box and equipped 
with the accessories according to the proper scheme. 

The manufactured components will be temporarily stored to be mounted inside the final products 
(modules and solar systems). 

Sntcms assembling line 

The solar systems will be assembled in the working area marked (G). The photovoltaic modules aad 
the components produced inside the factory will be assembled together with other components 
supplied from other manufacturers (for instance batteries, electric wires, metal supporting 
struct11res, etc.). 
As far as refrigerators arc r..->ncerncd, cabinets will be supplied by local subcontractors, the other 
components wili be imported and assembled in the factory. 
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I 5.l PLANT LAY-OUT 

With reference to the annexed drawing the main sections of the envisaged plant arc the following: 

I a) commercial and technical offices 

J 
b) tabbing area ~ 

I c) lay-up area 

I d) lamination area 

c) modules storage 

I f) components assembling area 

g) system assembling area 

- I 
5.3 MAIN EQUIPMENT usr 

I The main equipment forcsccn for the envisaged plant is listed on the following pages. 

For each item arc indicated: 

I - layout reference (sec the annexed drawing) 

I - equipment description 

' - equipment function 

I - number of units 

._, - main technical features 

'~ I - installed electric power and utilitie5 consumption \ 

~ .. I 
I 
I 
I 
I 
I 

' 
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5.3.1 Main cqulpmtpt tgn!ql ftftgm 
(NOTE: please sec the annexed drawing layout reference) 

lAYOUTREF. 

EQUIPMENT DESCRIPTION 

FUNCTION 

QUANTITY 

MAIN CHARACTERISTICS 

UTILITIES 

B-3 

Back tabbing workstation 

Soldering of cells for string interconnections 

No.4 

Each workstation is equipped with a set of 
special plates for cells alignment and tools such 
as soldering irons, flux dispenser, cutters, etc. 

220 Vac - 1 Ph - 0.9 KVA 
Exhaust: 4 pipes 100 mm diamctrc, 175 CU. 
mt/hour 
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LAYOUT REF. 

EQUIPMENT DESCRIPTION 

FUNCTION 

QUANTITY 

l\IAIN CHARACTERISTICS 

UTILITTES 

B - -' 

Front tabbing automatic equipment 

Soldering of tinned copper bus bars onto the 
cells 

No.1 

The equipment automatically provides the 
loading and alignment of the cells, the Dux 
dispensing. the soldering of the two n"bbons, the 
unloading and coinstack of the cells 

380 Vac- 1 Ph -1.7 KVA 
Air. 6-7 lcg/sqcm 350 lt/h 
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LAYOUT REF. 

EQUIPMENT DESCRimON 

FUNCflON 

QUANTITY 

MAIN CHARACTERISTICS 

UTILmES 

B-13 

Solar cells tester/sun simulator 

Quality control or the cells 

No. l 

The equipment makes the electrical quality 
control or the imported cells. 
10% or the imported cells are checked in order 
to make sure they meet the performance specs. 

220 Vac-1Ph-700 KVA 
Air 5 to 7 kg/sqcm - 50 lt/h 
Exhaust: no. 1 pipe 120 mm diametre 
300 CU. mt/hour 
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lAYOUTREF. 

EQUIPMENT DESCRIPTION 

FUN(.llON 

QUANTITY 

l\WN CHARACTERISTICS 

UTILITIES 

C-5 

Light tables 

Modules components assembling 

No.2 

Two operators make the sandwich with the 
various new materials (glass, E.VA.., Tedlar, 
cells, etc.). By means of the light table a perfect 
alignment can be done. 
Afterwards they put each sandwich on the 
trolley. 

220 Vac -1 Ph - 03 KVA 
Air: 5 to 7 kg/sqcm - 100 It/hour 
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LAYOUT REF. 

EQUIPMENT DESCRimON 

FUNCilON 

QUANTITY 

MAIN CHARACTERISTICS 

tmLmES 

CandD-6 

Lamination trolleys 

Accommodate up to 7 assembled sandwich to be 
laminated un;lcr vacuum. 

No . .S 

Each trolley is complete or 7 sets made or special 
Aluminium plates '1111-ith gaskets and vacuum 
fittings. All materials arc temperature cycling 
proof. 

None 
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LAYOUT REF. 

EQUIPME~T DESCRIPTION 

FUNCTION 

QUA!'loTITY 

l\f.."JN CHARACTERISTICS 

L'TIUTIES 

- -r-

0- 7 

Lamination furnace 

Modules lamination under vacuum 

No. l 

The furnace provides the modules lamination 
including the EV A. curing under vacuum. It 
accommodates one trolley full of modules sets. 
The furnace is complete of vacuum pump and 
accessories. 

380 Vac - 3 Pb- 40 KVA 
Exhaust No. 2 pipes 350 mm diametre 
5000 CU. mt/hour 
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LAYOUT REF. 

EQUIPMENT DESCRimON 

FUNCTION 

QUANTITY 

MAIN CHARACTERISTI~ 

UTILITIES 

-
I • 

D-8 

Sun simulator 

Module testing equipment 

No.1 

The sun simulator prOYidcs a coastaDl light 
intensity 0£ 1000 W /sqm OD the whole surface of 
the module. 
Each module performance is tested and the data 
arc monitored and stored by a personal 
computer. 

380 Vac- 3 Ph- 12 KVA 
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LAYOUT REF. 

EQLTJPME!IIT DESCRIPTION 

FUNCTION 

QUANTITY 

MAIN CHARACTERISTICS 

UTILITIES 

F- IO 

PC Board Soldering cquipmcni. 

Automatic soldering of the PC boards 

No. I 

E4ch P.C.B. is equipped with the electronic 
components. The soldering equipment prO\.ide a 
perfect soldering of all components onto the PC 
Board. 

220 Vac - 1Ph-3 KVA 
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LAYOUT REF. 

EQUIPMENT DESCRIPTION 

FUNCTION 

QUANTITY 

~WN CHARACTERISTICS 

tmLmES 

I ---

-,#.--- -... 

F - 12 

Burn-in furnace 

Burn-in of the assembled electronic circuits. 

No. l 

The furnace is capable to allocate hundreds of 
circuits and to provide their heating according to 
a preset temperature and timing. 

220Vac-1Ph-3KVA 
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LAYOUT REF. 

EQUIPMENT DESCRIPTION 

FUNCTION 

QUANTITY 

MAIN CHARACTERISTICS 

~--.- - -- --

G-F-D 

Various electric and pneumatic tools 

System assembling. workshop, pneumatic guns, 
silicon rubber dispensaries, etc. 

380 Vac - 3 Ph - 10 KVA 
Air: 6 - 7 kg/sqcm 150 It/hour 
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LAYOUT REF. 

EQUIPMENT DESCRIPTION 

FUNCTION 

QUANTITY 

l\WN CHARACTERISTICS 

UTILITIES 

, ____ -

A 

Personal computer 40 MB with soflWllre 

Administration. production planning. system's 
design 

No.2 

200 Vac -1 Ph - 0,5 KVA 

Pbatovoltak power systems ID Zimbabwe Paae 58 

j ' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I j 

I } 
I~ 
I ,,, 



~---"""'"·· .,-...,.. 

.. I . 
. , 

\ I -
I 
I 
I 
I 
I 
I 
I 

, I 
' I 

I 
~' 
'~ I 

~ 

I 
I 
I 
I 
I 
I 
l 

t 

~ ...... --~ - . --. 
_:_ ___ .:_ _ \~ ', ~ 

; 

The en\isaged plant needs electric energy, compressed air and potable water. No steam is required. 
The: installed electric power is about 75 kV A. w the electric substation will be dimensioned for 80 
k\' A taking into account other utilizers (lighting. computers, etc.) and ancillary equipment. 

The compressed air required by the plant is rather low, say 800 litres/hour, that will be sufficient to 
cover the production needs. As far as water is concerned, just potable water for drinking is needed, 
because no process water is required by the plant. Therefore the utilities main equipment will consist 
of: 

- N. 2(1+1stand-by)80 kVA transformers 

- N. 1 air compressor 800 liters/hour at 7 bar complete with air tank 

S.3.3 Handling equipment and commercial vehlcles 

S.4 

For handling or materials and finished products inside the factory's aiea. it is foreseen a fork-lift 
(preferably electric type) with a lifting capacity or 1,000 kg. (cost = 40,000 USS) 

The commercial vehicles foreseen arc: 

- 6 pick-ups (total cost = 200,000 ZS = 74,000 US$) 

- 1 truck 7 tons capacity with trailer (cost = 200,000 ZS = 74,000 US $) 

- 2 sedan cars (total cost = 130,000 ZS = 48,000 US$) 

LAYOUT AND CML WORKS 

The covered area required by the plant is about 1,000 square meters, including production 
department, storage and offices. The additional uncovered area necessary for the internal roads, 
loading and unloading yard and other facilities can be evaluated in the range of 1,500 square meters, 
therefore the whole required area will be at least 2,500 square meters. 

A scheme or the plant lay-out is proposed in the annexed drawing, where the various production 
departments arc indicated with their dimensions in scale. For the production and the modules 
storage area a steel carpentry shed is foreseen with dimensions 25 x 30 meters x 6 m high. As far as 
the offices arc concerned a single storey building is foreseen, prefabricated or masonry type, having 
an area or about 200 square meters. The offices building can be separated or contiguous to the 
production shed, as shown in the attached drawing. 

The floor of the production plant is made or reinforced concrete with bard aggregate as finishing 
surface. The roof is made of galvanised corrugated sheets insulated with mineral wool. The internal 
roads will be preferably asphalted, otherwise simply rolled and covered with gravel. A fencing 
consisting of metal net supported by metal poles will surround the whole plant area. 
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5.5 INVESTMENT COSTS 
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j 

I 
The in\'estment costs for the machinery an<! equipment of the plant. utilities and civil Yl'Orks have 
been estimated as listed in the: following table. Investments have been split into foreip (FC} ud I 
local currency (LC). 

ITEM FC LC 
s s 

. Machinery & Equipment 1,100,000 -

. Transportation & insurance 30,000 30,000 

. Erection 50,000 50,000 

. Civil works (land included) 200,000 350,000 

. Spare parts 5% 55,000 -

. Trial production run 50,000 20,000 

. Know-how fee 345,000 --

. Pre-production expenditures 185,000 40,000 

. Commercial vehicles and handling cqp< 88,000 --

GRAND TOTAL 2,103.000 490,000 

Pre-productjon eg;cndjturcs: the following costs have been considered: 

a) New company cstablislament = 6,CXX> USS 

b) Personnel hired before production: 

- 12 months for a technical manager 

- 6 months/each for one mechanic and one electrician 

- 2 months for 25 operators for the production lines 

Total cost • 34,<m USS 

Grand total a + b .. 40,<m US S has been considered a: 
input table, line L23). 

TOTAL ICOMfAR 
s RD'. 

1,100,000 1..8 

<io,000 L5/L17 

100,<m L9/Ul 

550,000 l.3/Ll5 

55,<m LIO 

70,<m l.6/Ll8 

345,(D) 1.6 

225,<m Lllfl.23 

88,000 L7 

2,593,000 

; .. : r.: .q,enditure (Comfar 

c) Technical training for 6 operators to be held in the know-bow owner's prcmisei in Italy luting 3 
months, including board and lodging. Cost has been evaluated in 18~,000 $, comidered as 
foreign currency expenditure (Comfar input table, line 1.23). 

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

ptaotcwoltalc power 111tan• la Zimbabwe I ~ 
r 



~:::t!J. r . 

~ I .. 

\ I 
I 
I 
I 
I 
I 

- I 
I 

, I 
\ I 

I 
I 
I 
I 
I 
I 
I 
I 
T 

t 

--· ..... ---.. 
..:.__ -=._._l_:__ : 

Commercial \"Chicles and handlin& c wipment: it is forcsccn lo purchase during the construction 
period one fork-lift (40,000 USS) a.id lWO sedan cars (48.000 USS) t~t will be used before 
production. 
In 1he first year of production one truck (74,000 USS) and 6 pick-ups (74.000 USS) will be purchased 
in addition. All lhc commercial vehicles will be rcocwcd and purchased brand-new each 5 years. 
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PLANT ORGA~IZAJION 

The plant is considered as an autonomous production unit. complete with utilities and facilities, 
operating under the direction or an independent organ.iz.ation. 
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MANPOWER 

No particular skill is required fo1 any of the positions listed below, exception made for the technical 
manager and foremen. 
It is recommended that the job training is carried out by an expert of the know-how's owner. 
The administrative and labour costs (in US S) ha""C been assumed as detailed in the following tables: 

MANAGEMENT AND ADMINISTRATIVE DEPARTMENT 

DESCRIPTION No_ ANNUAL COST ($) 

General manager 1 21,000 

Technical manager l 21,000 

Senior accountant 1 10,400 

Purchasing dept. bead 1 10,400 

Sales dept. head 1 10,400 

Clerks 2 10,400 

Guards 3 6,300 

Driven. 7 18,200 

TOTAL 17 108,100 

PRODUCTION AND MAINTENANCE DEPARTMENT 

DESCRIPTION No. ANNUAi .. COST($) 

Production foreman 2 9,000 

Wuehousc keeper 1 4,450 

Modules and components assemblers 12 53,400 

Systems assemblers 25 111,250 

Mechanics 2 9,000 

Electricians 2 9,000 

TOTAL 44 196,100 

Therefore the annual cost of the personnel, considering the management, administrative., i ·itm · 
and maintenance departments is 304,200 US Dollars/year, social security contribution indacfif.-·· · 
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IMPLEMENTATION SCHEDULE 

From the signing of the contract, 12 months arc expected to be necessary for the construction and 
the commissioning of the plant, including civil works. 
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FISASCIAL AND ECOSOMIC EVALUATION 

The financial and economic c\·aluation has been performed by using COMFAR, a program 
developed by UNIDO for evalualion of feasibility sludies. The COMFAR schedules and input rabies 
are anached 10 lhc present sludy. In particular, the following assumptions have been made ~ilh 
reference to lhe COMFAR input tables: 

A) Deprccialion: 

- machinery and equipment = 10 years (scrap value = 10%)(COMFAR line L8, L9, L21) 

- ci\il works and buildings = 20 years (scrap value = 50%)(L3, Ll5) 

- cars and trucks = 5 years (scrap value = 10%)(L7) 

B) Pre-production expenditure~. 

- company establishment and persoMcl hired before production = 40,000 US S (Comfar L23) 

- Training = 185,000 USS (Lll) 

For details about these items sec previous paragraph 5.5 

C) Factory overheads (COMFAR l..89): 

The assistance of one foreign expert for the first opcrati\c year has been taken into account with 
the cost of 60,000 US Dollars. 

In addition, 10,000 US Dollars each year have been considered to cover the expcnd.itw-es of 
1elephone, mailing and wri1in~ malcrials. 

- working capiral input !able: minimum day coverage 

raw materials 

work in progress 

finished products 

FC LC 

120 30 

1 5 

30 30 

(Comfar L183, 184) 

(L188) 

(L189) 

E) These olhcr assump1ions have been made for !he computalion: 

Eleclric energy cost = 0.19 .!.!SJ 
kWh 

SOURCE OF FINANCE 

As far as !he Iola) invcslmenl is concerned, 30% as equily and 70% as loan have been considered to 
cover the required funds. 

Equily has been shared inlo 75% of local and 2'i% of foreign, owned by !he llalian partner. 

loan has been shared inlo 15% of local and 85% of foreign. 
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The cost of the !ocal loan taken into consideration was 20%, with reimbursement on 8 years anJ 
grace period of 1 year. 

Foreign loan rate has been considered 12%, with reimbursement in 8 years out of which 2 grace 
years. 

Overdraft rate considered at 20%. 

The following diagram shows the structure of the sources of financing (in USS): 

I 
I 

i.\T£ST.'IE.\T I 
I :!,60(},{I(/(} $ 

/ 

I 
/ 

~EQLirr rJntr I 
I = -:-Bo. ooo s I 

fi 

I LOA."·: ( iOXJ I 
~= 1.B2n,()nn s1 

p.oc..\L r i5XJ I IFOREIG.\' (.25XJI 

I = 195, ooo s i 
I LOCAL ( l 5X) I I FOREIGN ( BSX) I 

1= J,547,000 SI I 5R5,000 $ I I= 213, ooo s I 

( 1) (2) 

(1) Local loan: Interest rate "' 20%, reimbursement in 8 years, 1 year of grace; 

(2) Foreign loan: interest rate = 12%, reimburscmenl in 8 years, out of which 2 of grace. 
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CO\IFAR input tabla tL stands for linf numhfr) 

Figures in US Dollars: FC = Foreign currency; LC = Local currency 

L3) Civil works ( FC) = 200,CXX> $ 

L5) Transportation and insurance (FC) = 30,CXX> $ 

1..6) Know-how fee (FC) 
Trial production run (FC) = 

345,CXX> $ 
50,CXX> $ 

395,CXX> $ 

L7) Commercial vehicles and handling equipment: 

1 fork lift 40,CXX> $ 
2 sedan cars = 48,CXX> S 

88,CXX> $ (FC) 

L8) Machinery and equipment = 1,100,CXX> S (FC) 

L9) Erection of machinery and equipment = 50,CXX> $ (FC) 

LIO) Spare parts = 55,CXX> $ (FC) 

Lll) Technical training in Italy = 185,CXX> $ (FC) 

L15) Ci\11 works and cost of land (LC) = 350,CXX> S 

LI7) Transportation and insurance (LC) = 30,CXX> $ 

LIS) Trial production run (LC) = 20,CXX> S 

L21) Erection of machinery and equipment = 50,CXX> S (LC) 

L23) Company establishment = 6,CXX> $ 
persoMel hired before production = 34,CXX> S 

L31) 1st year of production (Column C5): 
Commercial vehicles: 

1 truck 
6 pick-up 

74,CXX} s 
= 74,CXX> s 

148,CXX> S (FC) 

40,CXX> S (LC) 
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In the 6th and 11th years of production (Columns ClO and C15), the commercial vehicles will be 
replaced with new ones, therefore the cost ~ill be: 

Z sedan cars = 48,000 S 

1 truclc = 74.000 S 

6 pick-up = 74,000 S 

196,000 S (FC) 

9.2 ECONOMIC ANALYSIS 

The economic analysis bas been carried out by means of a COMFAR Software. The following 

parameters have been used: 

- labour 0.75 

- local goods and services 0.70 

- imported goods and services 1 

- discount rate 10%. 
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·.01 "ELIOS : Text veri.tiles 

IALOO & CO. S ••. l., IULAll, I'AV ---------------------------------------------------·······-···-----·····--- CCllFU 2.~ - PrOJKt •-: PHOTO\IOl..TAIC MODULES 

I :au: 

I 
~- ot Alternative: 

Acccunttng currency: 

ZlM&ABWE 

1,000 U.S. DOLLARS 

I 
'ia.Tie of Prod.Jct (f.): 

'lame of ProO.Jct ('.J): 

SOLAR LIGHTING SYSTEM 

SOLAR REFRIGERATIOll 190 LITRES SYSTEJI 

I ~- cf ProO.Jct CC>: SOLAR REFRIGERATIOll 300 LITRES SYSTEJI 

~ame of ProO.Jct (0): SOLAR WATER PUMPING SYSTEM 

I 
- I Tabi HELIOS : Gener1l V1riables 

· · ·· · • · · ·· ···· ·• ·• •••• ··· ··•··••• ••• ····• ····••••••••••••···••••·•••••••••• COllFAI 2. t • IALOO l CO. S.l.L., NIL.All, ITALY ••••• 

I 
t.000 Multiplier to c~t• foreign into accounting currency: 

t.000 Multiplier to c~t• local into accounting currency: 

I 
Construction phase: t year(sl, plarYMd yeerly 

0.000 Interest rate for c~tation of future velues in X p.1.: 

\ I 
10.000 Percent rate for CF-Discounting: 
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ECJJ•ty O: first disburs.-.nt in year 

ECJJ•ty • P: not specified 

S.bsidies not specified 

Lc•n A: first disbursement in period 1 
Amortization: constant principel 

l•sting for a ye•r<s> 

r•tes •r• peid ye••ly 
Period of grace: l ye•r<s> 
Interests peyable: 12.0 1 for ye•r 1 through 15 

L~•n B: not specified 

Lo•n C: not specified 

overdr•ft: not specified 

- -y-

ctJIFU 2. 1 • IALDO' CO. S.1.L., MILH, :·a.· 
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••c· •EL:OS : Source of f •nerc:• · loc•l f\l"da 

· · · · · · · · · · · · · · · · · · · · - - · · · · · · · · - · - · · - - · • - - - - - - - - - - - - - - - - - · - · · - - - - - - - - - · - - - - - CCllfll 2. 1 

E~ity O: first disburs_..t in ye•r 

EQ<.Pty . P: n.Jt Sl)Ktfied 

~::imn A: first disburse.,.,,t in period 1 

Amortization: constant principal 

luting for 8 ye•r<s> 

rates •re paid yearly 

Period of grace: 2 year(s) 

Interests pay~te: 20.0 X for year 1 through 15 

Loan B: not specified 

"can C: not specified 

Overdraft: not specified 

--:---
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•.01 ltfliOS : S.A>tllble lniti•l Fialld , __ t • fore•I" 

Col 

T land ......................... . 

Z Site preper•tion and ctevtlcic-

1 Structures W'I! civil <•>- ..... 
;.. Ii. St~uct..,rn and C'"'l Cb) ....... .. 

~ 5 lnc:orporeted fiaed assets.-<•> 

o !nc:o.-porated fiaed assets. ·Cb> 

7 :nc~rporated fiaed •ssats.-Cc> 

8 Pl.,t lllKftinery and ~ips-(a) 

·- 9 Pl.,t achinery and ~ipm-<bJ 

l 10 Aua•liary and service feciliti 

~ 11 Fre-pr~tion eapenditurn ••• 

l t? Inventory • ..,,-ti,. capital •••• 

2 ] 

COlfU Z.1 

4 

Depree· 'I Type of dR Screp • 'I D~ieti 

0.00 1.00 0.00 0.00 

0.00 

5.00 

0.00 

10.00 

10.00 

20.00 

10.00 

10.00 

10.00 

10.00 

0.00 

1.lO 

2.00 

t.00 

2.00 
1.(1() 

2.00 

2.00 
1.(1() 

1.00 

1.00 

1.00 

0.00 

50.00 

0.00 

10.00 

0.00 

10.00 

10.00 

0.00 

0.00 

0.00 

0.00 

0.00 

20.00 

0.00 

10.00 

10.00 

5.00 

10.00 

10.00 

10.00 

10.00 

0.00 

llALDO & CO. S.l.L. •ll.U, : ....... 
5 6 7 

-...t- P1 -..t- '2 Ullunt- P] 

0.00 0.00 0.00 

0.00 

200.00 

0.00 

30.00 

395.00 

aa.oo 
1100.00 

50.00 

55.00 

185.00 

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 

il.00 

0.00 

0.00 

0.00 

Tabi "ELIOS : Subtllble lniti•l Fi119d 1-~t - local 

Col 

l 13 land ••..• - ••••••• - - ...... - •••• 

l 14 Site preperetion and ctevtloe

l 15 Structures and civil <•> •••••• 

l 16 Structurn and civil (b) •••••• 

l 17 lnc:~•ted fi11ed essets.·<•> 

l 18 lrrorpor•ted fialld assets.·(b) 

l 19 lnc:orpor•tet' filled nMtl, ·Cc> 

l 20 Plant ..ch nery and ~ips-<•> 

l 21 Plent -.:tlinery and ~ips-(b) 

l 22 A1111ili•ry and service f.ciliti 

l 23 Pre·pr~tion eapenditurn ••• 

L 24 Inventory • ..,,-ti,. capit•l •••• 

2 ] 

COllFAI 2. 1 

4 

• UUIO I CO. S.l.L., Mil.All, ITAlT 

5 6 7 

Depree- 'I Type of dR Screp - 'I Deprec:iatl ~t· Pl a-int- P2 .....,t· PJ 

0.00 1 .00 0.00 0.00 0.00 0.00 0.00 

o~ 1~ o~ o~ o~ o~ o~ 

5.00 2.00 50.00 20.00 350.00 0.00 0.00 

0.00 1 .00 0.00 0.00 0.00 0.00 0.00 

10.00 2.00 10.00 10.00 30.00 0.00 0.00 

10.00 1 .00 0.00 10.00 20.00 0.00 0.00 

0.00 1 .00 0.00 0.00 0.00 0.00 0.00 

0.00 1 .00 0.00 0.00 0.00 0.00 0.00 

10.00 1 .00 0.00 10.00 50.00 0.00 0.00 

0.00 1 .00 0.00 0.00 0.00 0.00 0.00 

10.00 1.00 0.00 10.00 40.00 0.00 0.00 

0.00 1.00 0.00 0.00 0.00 0.00 0.00 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ·.· 



-----~---

• I . 

\ I T.tii llfllOS : S<btellle Curr-ent Fia.t '-'-'t - •ore•., 

-----------------------------------------------------------------------····CC.Al Z.1 - IAlOO & CC. S.l.L, llllU, ITAL• 

~l 2 ] 4 5 6 7 

\ 

I Deprec-n I Oepreciati Scr-ap - ' Oepnciati Amu\t· T1 .._.,,_ Tl ..,._,,_ YJ 
l 25 lrd ....•.......•....•.•••..•. 0.00 1.0.) 0.00 0.00 0.00 0.00 0.00 
l 26 Site pr..-retion end ~leis- 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

I 
l 27 Struct...,.n end crvi l (a) •••..• 0.00 1.00 0.00 0.00 0.00 0.00 0.00 
l ZS Stl"UCtures rd civil (b) ••• - -· 0.00 1.00 0.00 c:!.00 0.00 0.00 0.00 
l 29 Incorporated fiaed asnts,-<aJ 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

I 
l 30 Incorporated fiaed essets,-(b) 0.00 1.00 0.00 0.00 0.00 0.00 0.00 
l 31 !ncorpot"ated fiaed assets,-Cc> 20.00 2.00 10.00 5.00 141.00 0.00 0.00 
~ 32 Pl.,t ll9dlinery end ~ipl·(a) 0.00 1.00 0.00 0.00 0.00 0.00 0.00 
l 33 Pl.,t llldli,_,.., end ~ipt-(b) 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

I 
L 34 Auxil :ary end service feci l iti 0.00 1.00 0.00 0.00 0.00 0.00 O.l'O 
l 35 Pre-proclxtion •~it.,,.., ••• 0.00 1.00 0.00 0.00 0.00 0.00 0.00 
l 36 lnvwntory, wrting capital. ••• 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

I Tmi 11£LIOS : s.Alteble CurrWlt Fiaed l-t8B'lt • local 

··----························--------··············--·-------·········--·- alff'AI Z. t • IALDO & CO. S.1.l., Jill.All, ITll.T ·---· 

~l 2 J 4 5 6 7 

- I Oeprec-n I !Npreciati Scr911 • ' !Npreciatf ._,.,_ Tt ...... ,. n .....,,. Tl 
L 37 lend .•.••••••••••.•••••••••• -- 0.00 1.00 0.00 0.00 0.00 0.00 0.00 
l Ja Site preparation end dftelas- 0.00 1.CIO 0.00 0.00 0.00 0.00 0.00 

I 
L 39 Structures end civil <•> •.•••• 0.00 1.00 0.00 0.00 0.00 0.00 0.00 
l 40 Structures end civil (b) •••••• 0.00 1.00 0.00 o.oo 0.00 0.00 0.00 
L 41 Incorporated fiaed assets,·<•> 0.00 1.00 0.00 0.00 0.00 0.00 0.00 
L 42 Incorporated fixed -t•, ·Cb> 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

I l 43 Incorporated fixed -t•,·<c> 0.00 1.00 0.00 o.oo 0.00 0.00 0.00 
l 44 P'l .. t llldli,.,.., end ~is--<•> 0.00 1.00 0.00 0.00 0.00 0.00 0.00 ,. 
l 45 Pl .. t llldlinery end -.iipa-(b) 0.00 1.llO 0.0(! o.oo 0.00 0.00 0.00 

\ I 
l 46 Auxiliary end service feciliti 0.00 1.CIO 0.00 0.00 0.00 0.00 0.00 
l 47 Pre·proclxtion expw.diturn ••• 0.00 1.00 0.00 0.00 0.00 0.00 0.00 
L 41 lnvwntory, working capital. ••• 0.00 1.00 0.00 0.00 0.00 0.00 0.00 
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·~:::• "hlOS : '><A:lt8ble Curr..,t Fiaed 1-~t · foreitn 

· · · · · · · · · · -- · · · · · · · - - · - - - • · • · - · · - • • - · · - • · - - · - - - • - - - · · · - - · • • • • • • · · · • • • • • - - - · taefAI 2. t IAlOO I CO. S.l.L., "ILAll, ITA~• 

a 9 tO 1t t2 t3 t4 t5 16 t7 

~t- T4 ...,..,t· T5 ~t· T6 -t· Y7 ....... t· •8 ....... t· Y9 ...,..,t·T10 ...,..,t·Y1t ~t-Yt2 a.u..it·T13 

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 

t1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

!).00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

:l.00 o.oc 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 
t96.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

r.abi MEL!OS : Subt8ble Currerit Fiaed lnves~t • local 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

O.Oll 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

·············--···-·····································-··············---· CXllFAI 2.1 

a 9 10 11 12 13 14 

0.00 

196.00 

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 

· IALDO I CO. S.l.L., "IL.All, ITALY ••••• 

15 16 17 

._,..,t· Y4 .....,t· Y5 -...t- Y6 Amutt· Y7 Amutt· TS Allaw\t· Y9 AllCM\t·i'10 Allcult·Y11 AllCU1t·Y12 ~-Y13 

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 l.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 C.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.oc 

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 

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 

o.oo 

0.00 

0.00 
0.00 

0.00 

0.00 
0.0.. 
o.oo 

0.00 

0.00 

0.00 

o.oo 
0.00 
0.00 
0.00 

J 
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I 
I 
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4 

IALDO & CO. S.l.L.. lllLAll. ITAL? 

2 ] 5 6 7 

Inf l•tor S Ad1ust· Tl AdjU&t· T2 Adji:st· T] Adjust· T4 Adjust· T5 Adjust· T6 
• 52 • .., .. ter•al, ..-.-..l cost <•>. 0.00 1188.77 29711.16 9589.74 12193.41 1219].41 1219].41 
• Sl 11.., ,..terial • .,.._l cost (b). 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
_ 5 .. ..:t1t?t?H. ~r'Y1Uat cost ........... . 

• 55 E-.ergy • .,,,,...l :ost •.......... 

• 56 Labour Cdirttt), 9lft.lal cost .. 

• 57 llaint~e • .,,,,...l cost ..... . 

• 58 SPllrH, .,,,,...l cost ......•.•.. 

• 59 factory owrlle.S, .,....l cost 

~ 60 Actainistr•tion, l.tlour cost ..• 

• 61 A(lllinistration, non-labour cos 

~ 62 N•rteting, labour cost .......... . 
4l llarketing, non· l.tlour cost •••• 

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 

20.00 

S5.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 00 
0.00 

20.00 

75.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

!1.00 

20.00 
100.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

20.00 
100.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

20.00 
100.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
20.00 

100.00 

0.00 

0.00 

0.00 

0.00 

0.00 

hbi HELIOS : Subtable St.,.rd Prcd.ction Costs foreign 

Col 2 3 
aJIFAI 2.1 

4 
• IAlDO & CO. S.l.L., lt!LAll, ITAU 

5 6 1 

Gwnti· A Variat· A Gwnti· I V•ri•t· I Cluwlti· C V.riat· C Gwnti· D 

L 64 • .,. •terial <•>--...... .• • • .• 7500.00 100.00 720.00 100.00 480.00 100.00 350.00 

l 65 • .,. •teri•l, U'lit price <•> •• 

L 66 .... •teri•l (b) •••••••••••••• 

L 67 • .,. .. terial, U'lit price Cb) •• 

l 68 Utilities, ennual cost •••••••. 

L 69 Energy, mnnual cast .•••••.•.•• 

L 70 L.tlour <direct), emual cost •• 

L 71 lllaintenenca, .,...., coat .••••• 

l 72 5P11rn, __,., cost ••••.•••••• 

L 7l Factory overlleads, .,,,.., cost 

74 Actainistration, labour cost ••• 

75 Actainistration, non-labour i:oa 

L 76 llarketing, labour C05t •••••••• 

L n llark•ting, non·l8bour coat •••• 

Prelfi.xt A 
0.81 

llOt uaad 

0.00 
Pr-.Ct I 

3.61 
llOt laed 

0.00 
Pr-.Ct C 

4.47 
llot uaad 

0.00 
Prelfi.xt 0 

3.80 

Oumtti· A Variat· A Clwnti· I Variat· I Oumlti· C Variat· C Clumlti· D 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Prelfi.xt A 
0.00 

llOt uaad 

0.00 
ProcU:c I 

0.00 
llot UMd 

0.00 

Pr-.Ct C 

0.00 

llot uaad 

0.00 
ProcU:t D 

0.00 

St_,..· A Variat· A St_,..· I Variat· I Stlllda· C Variat· C Stanr:la· D 

0.00 0.00 0.00 0.00 0.00 o.oo 0.00 

0.00 0.00 0.00 tl.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7.0 100.00 4.51 100.00 4.00 100.00 3.66 
39.15 100.00 22.55 100.00 20.00 100.00 18.30 

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 

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 

0.00 

0.00 

Forai1· A Forai1· I Forai1· C Forei9· 0 Foreig· E Forai1· F Local • l 
L 711 i of annual deprl!Ciatlon costs 100.00 0.00 0.00 0.00 0.00 0.00 100.00 

' 

' t 
l • 
S:-· 



.. . 

-

.· 

' 

-~-

• .o• •£..::JS : SJ>tel:lle Proct..ct 1an Costa · fore ii" 
··---------·-····-························································· allFU 2.1 IAl.00 & CO. S.I .l., •llAll, !Tl.1., .. 

8 9 lO 11 12 13 14 15 16 

Ad,...st· Y7 Adjust· Y8 Adjust· T9 Adj ... t·Y10 Adjust·Y11 Adj ... t·Y12 Adjust·Y1J Adjust·Y14 Adj;,st·Y15 

"Z'.9l."8 12"H.48 12191.48 1Z19l."8 12191.48 12193.41 12193.48 12193.48 12193.48 
0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 

0.00 
0.00 

0.00 
20.00 

·:o.oo 
0.00 

0.00 

0.00 

0.00 

0.00 

O.JO 

0.00 
0.00 

20.00 

100.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
20.00 

100.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
20.00 

100.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

20.00 
100.00 

0.00 
0.00 
0.00 

il.00 
0.00 

0.00 
0.00 

0.00 
20.00 

100.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

20.00 
100.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
20.00 

100.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

20.00 
100.00 

0.00 

0.00 
0.00 
0.00 

0.00 

17 

lot us«I 

0.00 
0.00 
0.00 
Q.CO 

0.00 
0.00 
0.00 
o.oc 
0.00 
0.00 

0.00 
0.00 

---~ 

l 

I 
I 
I 
I 

~~~-~~~'.~.'.-~~~~~~--~~~~-~~~~::.~~~-~-~~~~:~---------------- eotFAI 2.1 - IAlDO & co. s.1.L., 111LA11, mu ·---- I 
a 9 10 11 12 tJ 14 15 16 11 

VAriAt- D Cuenti· E 
T00.00 0.00 

llot used Proct.Kt E 

0.00 0.00 

variat· O Cuenti· E 
0.00 0.00 

•ot UHd ProcMct E 

0.00 0.00 

V•ri•t· £ 
0.00 

°'*'ti· F 

0.00 

lot usecl PrcdEt F 

0.00 0.00 

Variat· f 

0.00 

llOt UNd 

0.00 

Vari•t· E 
0.00 

°'*'' i · F Vari at· f 
0.00 0.00 

Proct.Kt F 

0.00 

llOt UNd 

0.00 

variat- D 

0.00 
0.00 
0.00 

Standa· E Yariat· E St8"dl· F Variat· f 

100.00 

100.00 

0.00 
0.00 

0.00 
0.00 

a.co 

0.00 0.00 0.00 o.oo 
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 
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 

Local • I Local • C Local • 0 Local • E local • f 

0.00 0.00 0.00 o.oo 0.00 

lklt UNd 

0.00 

llOt UNd 

0.00 

llOt UNd 

0.00 

llOt UNd 

0.00 

llOt UNd 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

lot UNd 

0.00 

lklt UNd 

0.00 

lklt UNd 

0.00 

llOt UNd 

0.00 

lklt UNd 

0.00 

lot UNd 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

llOt UNd 

0.00 

lot UNd 

0.00 

llOt llMd 

0.00 

llot .... 

0.00 

llOt UMd 

0.00 

llot UMd 

0.00 
0.00 
o.oo 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

llot UMd 

0.00 

llOt UMd 

0.00 

llOt UNd 

0.00 

llOt UHd 

0.00 

llOt UMd 

0.00 

IOt UMd 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

lklt ""1 
o.oo 

llOt UNd 

0.00 

llOt UMd 

O.OG 

llOt UMd 

0.00 

llOt .... 

0.00 

llOt UHd 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

llOt UMd 

0.00 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
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".C• "fLIOS : SobUllle Pr~tiGft Costs - loul 

---. -.. ----------------------. ---------------------------. -------------. --- cou:u 2. 1 IM.00 & CO. S.l.L., •!LU, t fA~ • 
::l 2 ] 4 5 6 7 

!2 1.., •ter·.al, .,,,..., cost (a). 

• !J ,.., 11118terial, annual cost (II). 

~ ~ ~t•lit•es • .,,,..1 cast ....... . 

• !S Energy, annual cost ••••••••••• 

56 L.i>out" Cdirect), .,,,.,.l cost •• 

57 Maintenance, anrtu11l cost •••••• 

SIS Soares, anrtu11l cost •.••••••••• 

S9 Fact::iry CNtrllffds, anrtu11l cost 

:. 90 AdllinistratiGft, latlour cost ••• 

L 91 A,.inistration, non·latlour cos 

:. 92 Marketing, latlour cost •••••••• 

L 9] Marketing, non·latlour cost •••• 

lnflator S Adjust· T1 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

O.OCI 
0.00 

0.00 

208.11 

0.00 

3.20 
110.00 

0.00 

0.00 

70.00 

100.00 

100.00 

20.00 

lS.00 

Adjust- T2 Adj .. t· TJ Adjuat· !4 Adjust· TS Ad1ust· T6 

0.00 0.00 0.00 0.00 C.00 
521.46 

0.00 

6.SO 
150.00 

0.00 

0.00 

10.00 

120.00 

100.00 

20.00 
lS.00 

1671.~ 

0.00 

11.SO 
173.65 

0.00 

0.00 
10.00 

130.55 
100.00 

20.00 

lS.00 

2137.44 

0.00 

23.00 

173.65 
0.00 

0.00 

10.00 

130.55 
100.00 

20.00 
lS.00 

2137.44 

0.00 

23.00 

173.65 
0.00 

0.00 
10.00 

130.55 
100.00 

20.00 
35.00 

2137.44 

0.00 

23.00 

173.65 
0.00 

0.00 
10.00 

110.55 

100.00 

20.00 

35.00 

Tatii llfl!OS : S<mt811le St8"dard Proclaction Costs • loul 
........................................................................... COIFM 2.1 • UlDO & CO. S.1.l., lllLU, ITALT 

C::il 2 3 4 5 6 7 

au.tti· A Yariat· A au.tti· I Yariat· I au.ttf· C Yariat· C Olmnti· D 

L 9' 1 ... •terial <a>.............. 0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 

L 9S 1.., .. terial, \a\it price (a) •• 

Prom,ct A 

0.00 

llot ...... 

0.00 

P~t I 

0.00 

lfOt ...... 

0.00 

P~t C 

0.00 

llot ..... 

0.00 
ProcLct D 

0.00 

Olmnti· A Yariat· ' Olmnti· I Yariat· 8 Ouantf • C Yarlat• C Qulnti· D 

L 96 1.., •terial (II).............. 7500.00 100.00 720.00 100.00 480.00 100.00 35C.OO 

L 97 1.., .. terial, \a\it price (ti) •• 

Prom,ct A 

0.15 
llot i.sed 

0.00 

Proclact I 

0.61 

llot ...... 

0.00 

ProcLct C 

0.74 

llot ...... 

0.00 
ProcLct D 

0.52 

Stancle· A Yarlat· A Standli· I Yariat· I Standll· C Yarlat· C Standa· D 

L 91 util it in, __ , cost........ 0.00 0.00 Cl.30 0.00 0.00 0.00 0.00 

L 99 Energy, --1 cost .......... . 

L tO? Lallour (direct>, -l cost •• 

L !Qt llaintenance, ennu1l cost •••••• 

L. 102 Sparn, --1 cost ......... .. 

L 103 Factory -rtleeda. --1 cost 

L 104 Adainistration, lftlour cost ••• 

tOS Adlinistretion, non·labcu' cos 

L 106 llarketing, labcu' coat •••••••• 

L 107 .. rketi"I, non-labour cost •••• 

9.30 
61.00 
0.00 

0.00 

3.91 

51.10 

39.15 
7.IJ 

13.70 

100.00 

100.00 

0.00 

0.00 
0.00 

0.00 

0.00 

O.llO 
0.00 

5.10 
]9.10 

0.00 
o.oo 
2.26 

29.45 
22.55 

4.51 
7.90 

.oo.oo 
100.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4.40 

34.IO 
0.00 
0.00 

2.00 

26.15 
20.00 
4.00 

7.00 

100.00 

100.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
o.oo 

4.20 
31.70 
0.00 

0.00 

1.IJ 
23.15 
11.30 
3.66 
6.40 

\ 

l .. 

-



• . 
;-

\ 

-

,· 

' 

t, 

'~ 
_, 

. -y-

• .01 •(~ IOS : Subtmllle ProciJct •on Costs • loc•l 

- - ......••••....•.•.•.••.•..•..••• - - - - - - • · · • • • • • • - - - • • • • • • • • • · • • • • • • • • • • • • • COIJU 2. 1 IALDO 'CXJ. S.l.l .• •ILAll. trA~· 

11 9 10 11 12 13 14 15 16 17 

Adi..st • Y7 Adjust- lll &dj .. t- Y9 &djust·Y10 &dj .. t·Yl1 &dj .. t·Y12 Adj .. t·Y1] &djust·Yl4 &djust·Y15 •ot ...i 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2'37.44 
0.00 

n.oo 
'73.65 

0.00 

o.:io 
10.00 

130.55 

100.00 

20.00 

35.00 

2137.44 
:I.JO 

23.00 
173.65 

0.00 

0.00 

10.00 

130.55 

100.00 

20.00 
35.00 

2137.44 
0.00 

23.00 
173.65 

0.00 
0.00 

10.00 

t30.55 

100.00 

za.oo 
35.00 

2137 .i.4 

0.00 

23.00 
173.65 

0.00 

0.00 
10.00 

130.55 

100.00 

20.00 
35.00 

2137.44 

0.00 
23.00 

173.65 
0.00 

0.00 
10.00 

130.55 
100.00 

20.00 
35.00 

TK>i "El!OS : Subtmble Stendllrd Prcxa.ction Costs • lOC8l 

21]i.44 

0.00 
23.00 

173.65 
0.00 

0.00 
10.00 

130.55 

100.00 
20.00 

35.00 

2137.44 

0.00 
23.00 

173.65 

0.00 
0.00 

10.00 

130.55 
100.00 

20.00 
35.00 

2137.44 

0.00 
23.00 

173.65 
0.00 

0.00 
10.00 

130.55 

100.00 

20.00 

35.00 

2137.44 

0.00 
23.00 

173.65 
0.00 

0.00 

!0.00 

130.55 

100.00 

20.00 
35.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.llO 

0.00 

0.00 
0.00 

0.00 

···-··--·--·····································-·························· COIFU 2.1 • IAlDO & CO. S.l.L., IULAll, ITAlY ••••• 
11 9 10 11 12 13 14 15 16 17 

V•ri•t· D ou.nti· E V•ri•t· E Clumnti· F Vari•t· F 
'l.00 0.00 0.00 0.00 0.00 

lot us8d Dr~t E 
0.00 0.00 

llOt UHd 

0.00 

V•ri•t· D Ou8nti· E V•ri•t· E 
100.00 0.00 0.00 

lot wed 

0.00 

Pr~t E 

0.00 

llot UHd 

0.00 

Pr~t F 

0.00 
IOt UHd 

0.00 

Clumnti· F V.rin· F 

0.00 0.00 

Pr~t F 

0.00 
IOt UMd 

0.00 

variat· D Stinde· E V•ri•t· E Standa· F Yeri•t· F 
0.00 0.00 0.00 0.00 0.00 

100.00 

100.00 

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 
Ol.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 

llOt UHd 

0.00 

llOt UHd 
0.00 

llOt UMd 

0.00 

IOt UMd 

0.00 

llOt .... 

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

IOt UMd 

0.00 

IOt UMd 

0.00 

llOt UMd 

0.00 

llOt ..... 

0.00 

llOt UMd 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

llOt UMd 

0.00 

IOt UMd 

0.00 

IOt UMd 

0.00 

IOt UHd 

0.00 

IOt UMd 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

llOt UMd 

0.00 

IOt UMd 

0.00 

llOt UMd 

0.00 

IOt UHd 

0.00 

llOt UHd 

o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
a.co 
0.00 
0.00 

llOt UHd 

0.00 

lk:t .,.... 

0.00 

IOt UHd 

0.00 

IOt UMd 
0.00 

lot UMd 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

i 

I 
I f. 

I 
I 
I 
I 
I 
I 
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I 
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•.:,, ~uos : ~t.Cl• Proca..:t•cin Progr• erd SalK · f_i.,., 

· · · · · · · · · · · • · - · · · · · • • · · • • • • · • • · • • · • • · • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • - • • • • • • • COIFU 2. t IALDO' CO. S.l.l.. ltlLAll. !UL• 

=~· 2 l 4 
s 6 7 

l ~~~ ,Jn1t price, eapart product Aa 

~!2 Sales ta•. eaport sir~t A •. 

:•J ~t!ler ~irect vari.tlle cost· A 

''~ Orrect non-var•able cost, A 

:.. !~5 Labour irw;luded in direct • A 

!16 Teerly production, export · I 

L t17 Unit price. eaport procLct I. 

i. 'lll Sales taa, eaport pr~t I .. 

L !t9 Other direct YArillbl• cost· I 

L 120 ~irect non·variAble cost, • I 
L 121 ~abour irw:luded in direct · I 

L 122 Yeerly pr~tian, export - C 

L 123 Unit price, export ~t c. 
L 124 Sales tu, export pr~t c .. 
L 125 Otller direct YArillble cost- C 
L .26 Direct non·veriAble cost, - C 
l 127 LAbour included in direct • C 

L 121 Teerly pr~tian, export - ~ 

L 129 unit price, export procLct D. 
L no Sales tu, export procLct D •• 

l !JI Other direct YArillble cost· D 

l 132 Direct non·verillble cost, • D 

L 133 LlbOur included in direct - D 

L 134 Teerly procLction, eiqiort • E 

L 135 Uni~ price, e11port pr~t E. 
L 136 S.l" tu, export pr~t E •• 
L 137 Other direct v•riAble cost· E 
L !JI Direct nan·YArillble cost, • E 
L 139 Labo-Jr included In direct • E 

L 140 Teerly pr~tlon, e11port • F 

L 14t unit price, export pr~t F. 

L 142 SalH tu, ••port pr~t '·· 
L 143 Ot~er direct ve~llbl• coa!· F 
L 144 Direct no11·varllbl• coat, 

145 Ll!Oour included In direct • 

lot UHd Guwiti· Tt Clulnti· T2 Clulnti· T] Quenti· T4 Quwiti· TS Ouanti· T6 

0.00 360.00 900.00 2900.00 31'50.00 31'50.00 J7SO.OO 

lnflH· I 

0.00 
0.00 

0.00 

0.00 

a.co 

tst .,..r 
t.t9 

0.00 

0.00 

0.00 

0.00 

2nd yHr 
t.t9 

0.00 

0.00 

0.00 

0.00 

]rd ynr 

t. t9 
0.00 

0.00 

0.00 

0.00 

4tll yHr 

t. t9 

0.00 

0.00 

0.00 

0.00 

5th yeer 

t. t9 

0.00 
0.00 

0.00 

0.00 

6t!I yeer 
t.t9 

0.00 

0.00 

0.00 
Q.00 

lot used Clumnti· Tt Cluenti· T2 Cluenti· Yl Ouenti· T4 Cluenti· T5 Cluenti· Y6 

0.00 40.00 90.00 290.00 360.00 :s60.00 360.00 

lnflet· 'l 1st ynr 

0.00 4.42 
0.00 0.00 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

2nd ynt' 

4.42 

0.00 

0.00 
0.00 

0.00 

]rd ynr 

4.42 

0.00 

0.00 

0.00 

0.00 

4tll ,..,. 

4.42 

0.00 

0.00 

0.00 

0.00 

Sth yew 

4.42 

0.00 

0.00 

0.00 

0.00 

6tll .,..r 

4.42 

0.00 

0.00 

D.00 

D.00 

lot .-ed Ouenti· Tt Clwnti· T2 Cluenti· Tl Cluenti· T4 Ouwtti· T5 Cluenti· T6 
0.00 Z0.00 60.00 190.00 240.00 240.00 240.00 

lnflat· 'l tst .,.er 
0.00 5.71 

0.00 0.00 

0.00 

D.00 
0.00 

0.00 
0.00 

0.00 

2nd ,..,. 

5.71 
0.00 

0.00 

0.00 
0.00 

]rd .,..,. 

5.71 
0.00 

0.00 
0.00 

0.00 

4tll ,.., 

5.71 
G.00 
0.00 

0.00 

O.QO 

5tll yew 

5.71 

0.00 
0.00 

0.00 

0.00 

6tll ,..,. 

5.71 
D.00 

D.00 
D.00 

D.00 

lot •.Md Ouenti· T1 Ouwttl· T2 Cluenti· Tl Clulnti· T4 Clulnti· T5 Clulnti· T6 

0.00 17.00 42.00 140.00 1'.'5.00 175.00 11'5.00 

Inf let· 'l 1st year 

0.00 10.• 
0.00 0.00 

0.00 0.00 

0.00 0.00 

o.oo 0.00 

2nd yew 

10.81 

0.00 
0.00 

0.00 

0.00 

lrd year 
to.ea 
o.oo 
0.00 

0.00 

0.00 

4th ,.... 
;a.ea 
0.00 

0.00 

o.oo 
0.00 

5tll yeer 

to.ea 
0.00 

o.oo 
0.00 

0.00 

6th yHr 

1D.• 
0.00 

D.00 

0.00 

D.00 

lot used Quent I· T1 Cluent I· T2 Quent I • Yl Ouent i • T4 °'*It I· T5 Quent i • T6 

0.00 0.00 o.oo o.oo 0.00 0.00 D.00 

lnflet· I tat year 

0.00 D.00 
o.oo 0.00 
d.00 D.00 

D.00 o.oo 
0.00 0.00 

2nd .,..,. 

0.00 

0.00 
o.oo 
0.00 
0.00 

]rd ynr 

0.00 
0.00 

0.00 

0.00 

0.00 

4tll yeer 

0.00 
o.oo 
0.00 

0.00 
0.00 

5th ynr 

o.oo 
0.00 
0.'10 
0.00 

o.oo 

6th year 
D.00 
D.00 

D.00 

0.00 

0.00 

lot uud Quent!• T1 Ouentl· T2 Ouentl· T3 Ouenti· T4 Cluentl· T5 Clulntl· T6 

D.00 0.00 0.00 0.00 0.00 0.00 0 .00 

lnflet· 'i lat year 
o.oo D.00 
D.00 o.oo 
D.00 0.00 
0.00 0.00 
o.oo 0.00 

2nd year 

0.00 
0.00 

0.00 
o.oo 
0.00 

lrd yeer 

0.00 
0.00 
0.00 
0.00 
0.00 

4th Y9•r 
0.00 

0.00 
0.00 
0.00 
0.00 

5tll yeer 
0.00 
0.00 
o.oo 
0.00 
0.00 

6th .,.., 

D.00 
D.00 

D.00 
D.00 
D.00 

___ ... -
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• .>e• ~EdOS : S..titetll• PrcG.ction Proer• 81'11 S..ln · for•itn 

.... ·····················-··········-········--·--·--···--·--·--········-·· co-IAI 2. t IAlDC' co. S.l.L., lellAll, r•a,• 
a 9 to n 12 13 14 15 16 17 

:luariti· T7 au.nti· Y8 Clumnti· Y9 Oumnti·Y10 Oumnti·Y11 

37'50.00 1750.00 37'50.00 37'50.00 37'50.00 

7!'t ye•r 8th 

I. !9 

0.00 

0.00 

0.00 

0.00 

yeer 9th 

I. 19 

0.00 
0.00 

::J.00 

a.oo 

ye er 
,_ 19 

0.00 

0.00 

0.00 

0.00 

10th yeer 

1. 19 

0.00 

0.00 

0.00 

0.00 

11th .,..r 
1.19 

0.00 

0.00 

0.00 

0.00 

Oumnti ·Y12 0.-.ti ·T13 Clu8nti ·'14 Clu8nti ·Y15 
37'50.00 37'50.00 17'50.00 37'50.00 

12th yeer 

1. 19 

0.00 

0.00 

0.00 

0.00 

11th .,.er 
1.19 

c.oo 
0.00 

0.00 

0.00 

14th yeer 

1.19 

0.00 

0.00 

0.00 

0.00 

15th yeer 
1. 19 

0.00 

0.00 

0.00 

0.00 

llOt used 

o.oc 

Not used 

0.00 

0.00 
0.00 

0.00 

0.00 

Q~ti· T7 Q~ti· TS au.nti- Y9 Quenti-Y10 Oumnti·T11 Ouenti-Y12 Quenti-Y13 Qumnti·Y14 au.nti·Y15 Not used 

160.0C 360.00 360.00 360.00 360.00 360.00 360.00 360.00 360.00 0.00 

7tri year 

4.42 

0.00 

0.00 

0.00 

0.00 

8th ..... ,. 

4.42 

0.00 

0.00 

0.00 

0.00 

9th yeer 

4.42 

0.00 

0.00 

0.00 

0.00 

10th yr.'°r 
... 42 

0.00 

0.00 

0.00 

0.00 

11th.....,. 

4.42 

0.00 

0.00 

0.00 

0.00 

12th.....,. 

4.42 

0.00 

0.00 

0.00 

0.00 

13tfl .,..,. 

4.42 

0.00 

0.00 

0.00 

0.00 

14th .,..,. 

4.42 

0.00 

0.00 

0.00 

0.00 

15th .,..,. 

4.42 

0.00 

0.00 

0.00 

0.00 

Quanti· T7 Cuenti- TS Quenti· Y9 Ouenti·T10 CluMti-Y11 ciu.lti·Y12 Cluenti·Y13 GuMti-T14 Qumnti·T15 

240.00 240.00 240.00 240.00 240.00 240.00 240.00 240.00 240.00 

7th year 

5. 7IS 
0.00 

0.00 

O.OCI 

0.00 

8th yeer 

5.78 
0.00 

0.00 

0.00 

0.00 

9th .,..,. 

5.71 

0.00 

0.00 

0.00 

0.00 

10th .,..,. 

5.71 
O.(J() 

0.00 

0.00 

0.00 

11th .,... 

5.71 

0.00 

0.00 

0.00 

0.00 

12th .,..,. 

5.71 

0.00 

0.00 

0.00 

0.00 

13tfl .,..,. 

5.71 
o.oo 
0.00 

0.00 
0.00 

14th yeer 

5.71 
0.00 

0.00 

0.00 

0.00 

15th .,..,. 

5.71 

0.00 

0.00 

0.00 

0.00 

<luanti· T7 Cuenti· TS Cuenti· Y9 Cluenti·Y10 CluMti·Y11 Quenti·Y12 Ouenti·Y13 Cluenti·Y14 Oumnti·Y15 

17'5.00 175.00 175.00 175.00 175.00 175.00 175.00 175.00 175.00 

7th year 

10.81 

0.00 

0.00 
0.00 

0.00 

8th yeer 
10.81 

0.00 

0.00 

0.00 
0.00 

9th .,. .. ,. 

10.81 
0.00 

0.00 
0.00 

0.00 

10th .,..,. 

10.81 

0.00 
0.00 
0.00 

0.00 

11th .,..,. 

10.U 

0.00 
0.00 

0.00 
o.oo 

12th .,..,. 

10.U 

0.00 
0.00 
0.00 

0.00 

13th .,..,. 

10.U 

0.00 
0.00 

0.00 
0.00 

14th .,..,. 

10.U 
o.oo 
0.00 

0.00 
0.00 

15th .,..,. 

10.aa 

0.00 

0.00 
0.00 

0.00 

luenti· T7 Cluenti· Y8 Cluenti· Y9 Cluenti·Y10 GuMti·Y11 °'*1ti·Y12 ciu.'lti·Y1] Cllanti·T14 Cluenti·T15 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 

7th yeer 

o.:io 
0.00 

0.60 

0.00 

0.00 

8th yeer 

0.00 

0.00 
o.oo 
o.oo 
0.00 

9th .,..r 
0.00 

0.00 
0.00 

0.00 

0.00 

10th .,..,. 

0.00 
o.oo 
0.00 

0.00 

0.00 

11th .,..,. 

0.00 

0.00 
0.00 

0.00 

0.00 

12th.....,. 
o.oo 
0.00 

0.00 

0.00 

0.00 

13th.....,. 
0.00 

0.00 
0.00 

0.00 
0.00 

14th year 

0.00 

0.00 
0.00 

o.oo 
o.oo 

15th yeer 

0.00 
o.~ 

0.00 

0.00 

0.00 

Ouenti· Y7 Cuenti· ll Ouanti· Y9 °'*1tl·Y10 au.tti·Y11 °'*1ti·T12 °'*1tl·Y13 au.tti·Y14 Ouanti·T15 

0.00 o.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7th .,..,. 

0.00 

0.00 
0.00 

0.00 
0.00 

8th .,..,. 

0.00 
0.00 
0.00 

0.00 
0.00 

9th yeer 

0.00 
0.00 
o.oo 
0.00 
0.00 

10th yeer 

0.00 
o.oo 
0.00 
0.00 

0.00 

11th year 

0.00 
0.00 
0.00 
o.oo 
0.00 

12th year 

0.00 
o.oo 
0.00 

0.00 
0.00 

13th .,..,. 

0.00 
0.00 
o.oo 
0.00 
0.00 

14th year 
0.00 

0.00 
0.00 
0.00 
0.00 

15th year 

0.00 
0.00 

~-00 

0.00 
o.oo 

Not used 

0.00 

0.00 

0.00 

0.00 

0.00 

Not used 

0.00 

Not used 

0.00 

0.00 

0.00 

0.00 

0.00 

Not UHd 

0.00 

Not used 

0.00 
0.00 

0.00 
o.oo 
o.oo 

Not used 
0.00 

Mot UHd 

0.00 

0.00 
0.00 

0.00 

0.00 

Not used 

o.oo 

Not used 

0.00 

0.00 
0.00 
0.00 

0.00 

I 
I 
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·.01 ~£ .. ::is : 5..etabl• Procl.ctian Progr• we! S.lH - loc•l 

··-···········-···-···-··--···--··---·-··············-·-·--··--··-·······-- CQllfU Z. l IAUICi & CO. 5.1.l .• N;l.All, ITAlT 

:,1 2 l 4 5 6 7 

• 1;..7 unit pnce, tocal prom.ct A •• 

l 1~ Sales ta•, local proct..ct A ••• 

l 1~~ Other direct variable cost· A 

'50 Direct non-variable cost, A 
._ '51 labour ir>eluded in direct · A 

lef erence °"9nt i · Y1 

0.00 360.00 

Inflet· l 

0.00 

0.00 

0.00 

0.00 

0.00 

1st ye•r 
1.19 

0.00 

0.00 

0.00 

0.00 

Quwtt i · Tl Quant; - Y] Cluant i • T4 Cluwtt i - T; Quwtt i • T6 

900.00 2900.00 1750.00 1750.00 1750.00 

2nd yerr 

1.19 

0.00 

0.00 

0.00 
0.fJO 

]rd ye•r 
1.19 

0.00 

0.00 

0.00 

0.00 

4th yeer 

1.19 

0.00 

0.00 

0.00 

0.00 

5th yeer 

1.19 

l!.00 

0.00 

0.00 

0.00 

6th yeer 

1.19 

0.00 
0.00 

0.00 

0.00 

Reference Quenti· Tl ciu.nti· T2 Cluwtti· Tl ~ti- T4 Oulnti· T5 Oumlti· T6 

'- 152 Yearly prcOx:tion, loc1l p· I 0.00 40.00 90.00 290.00 360.00 360.00 360.00 

l 153 Unit price, local proclM:t I .. 

154 Sales tilJl, toc1l pr~t ol ••• 

l 155 Other direct veriable cost· I 
L 156 Direct non-variable cost, - I 

l 157 Labour includMI in direct • I 

L 1511 Tearly prcOx:tion, loc1l p- C 

159 Unit price, local proclM:t C •• 

L 160 Sil ff tilJl, local pr~t C ••• 

L 161 Other direct v•rilble coet- C 

l 162 Direct non·veriab<e c:oet, • C 

163 Lebour includolcl in direct - C 

L 164 Turly prcOx:tion, local p· O 

L 165 Unit price, locel procU:t o •• 
L 166 Sales ta•, local pr~t o ••. 
L 167 Other direct v1riable coet- 0 
L 1611 Direct non·v1rilble c:oet, - D 

l 169 Labour included in direct • D 

lnflmt· l 1st yeer 

0.00 4.42 

0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 

2nd yeer 

4.42 

0.00 

0.00 

0.00 

0.00 

lrd year 
4.42 

0.00 

0.00 

0.00 

0.00 

4th yeer 

4.42 

0.00 

0.00 

0.00 

0.00 

5th yeer 

4.42 

0.00 

0.00 

0.00 

0.00 

6th yur 

4.42 

0.00 

0.00 

0.00 

0.00 

Ritferenc:e Ch.mnti- Tl Ouenti- T2 Oulnti- Tl Ouenti· T4 Ouenti· T5 Ouentl- T6 

0.00 20.00 60.00 190.00 240.00 240.00 240.00 

lnflet· l 1st year 

0.00 5.711 

o.~ o.oo 
0.00 
0.00 

0.00 

0.00 
o.oo 
0.00 

2nd yeer 

5.711 
0.00 

0.00 
0.00 

0.00 

3rd ynr 

5.71 

0.00 
0.00 

0.00 

0.00 

4th ynr 

5.71 
0.00 

0.00 

0.00 

0.00 

5th yeer 

5.71 

0.00 

0.00 

0.00 

0.00 

6th ,..,. 

5.71 
o.oo 
0.00 

0.00 

0.00 

Ritferlf"Clt 

0.00 

Ouanti- T1 Cluwtti· T2 Quant!- Tl Ouanti· T4 Ouenti- T5 Oumltl- T6 

18.00 43.00 140.00 175.00 175.00 175.00 

lnflet· l 1st yeer 

0.00 10.11& 

o.oo 0.00 

0.00 0.00 
0.00 o.oo 
0.00 o.oo 

2nd ynr 

10.11& 

0.00 

0.00 
J.00 

D.00 

3rd ytmt' 

10.aa 

0.00 
0.00 

0.00 

0.00 

4th year 

10.aa 

0.00 

0.00 
0.00 

0.00 

5th .,..,. 

10.aa 

0.00 
o.oo 
0.00 

0.00 

6th ,_. 

10.11& 

0.00 

0.00 

0.00 

0.00 

Reference ciu.nt i - T1 ciu.nt I - T2 Quent i • Tl Quant i - " Oulnt i - T5 au.it I - T6 

L 170 THrly prcOx:tion, loc1l p• E 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

L 171 unit pri,e, local procU:t E •• 

L 172 S1lff t••. local procllc:t E ••• 

L 173 Other direct verilble 'ost· E 
L 174 Direct non·verlable coet, • E 
L 175 Lebour Included In direct - E 

L 176 Teerly production, local p· F 

L 177 unit pr ice, local prcQict F •• 

l 179 Stiff tax, loc1I prcQict ' ••• 

179 Other direct verilbl• cott· F 

L 190 Direct non·v•rilble cost, • F 
l 1111 Llbour included in direct • 

Inf lat· l 1st year 
o.oo 0.00 

0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 o.oo 

2nd yeer 

0.00 

0.00 

0.00 

0.00 
o.oo 

lrd year 

0.00 

0.00 

0.00 

0.00 

0.00 

4th year 

0.00 

O.o:J 
0.00 
0.00 

0.00 

5th yeer 

o.oo 
o.oo 
0.00 

0.00 

0.00 

6th ywr 

0.00 

0.00 

0.00 

0.00 
o.oo 

Quant I • T1 Quant I • Y2 Cluant i • Tl Quant I - T4 Quent I· T5 Oulnt I· T6 
0.00 0.00 0.00 o.oo 0.00 0.00 

lnfl•t· l 1st yeer 

o.oo o.oo 
0.00 O.GO 
0.00 0.00 

0.00 0.00 
0.00 o.oo 

2nd ye•r 

0.00 
o.oo 
0.00 
0.00 
0.00 

3rd yeer 

o.oo 
0.00 

0.00 
0.00 

0.00 

4th ye•r 
0.00 

0.00 
Q.I)() 

0.00 
0.00 

5th yur 

0.00 

0.00 
o.oo 
o.oo 
0.00 

6th ywr 

0.00 

0.00 

0.00 

0.00 
o.oo 

' -
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II 9 10 11 12 I] 14 15 16 

:!·.Anti· Y7 Cluenti· Yll Ouenti- Y9 ;..riti·Y10 ci..nti·Y11 ~ti·T12 Ouenti·YIJ Ouenti-Y14 Ouenti·f15 
3~0.00 3~0.00 3750.00 !150.00 3750.0C. ~750.00 3150.00 3150.00 3150.CO 

7th y~ar iltPI 
1.19 

0.00 
0.00 
0.00 

0.00 

~r 9th -,.ar 
1. 19 1. 19 
O.t'O O • .xJ 

0.0.1 0.00 

0.00 
o.co 

0.00 
o.oc 

IGtll -,.ar 
1.19 
0.00 

0.00 
0.00 
0.00 

11th yeer 
,_ 19 

0.00 
0.00 
0.00 
0.00 

12tll yar 

1.1'1 

0.00 
0.00 
0.00 
O.llO 

1]~11 ,...r 
1.t~ 

0.00 

0.00 
0.00 
0.00 

14tll yeer 

1. 19 
0.00 
0.00 
0.00 
0.00 

15tll .,..r 
1. 19 

0.00 
0.00 
C.00 
0.00 

Ci..¥tti- Y7 Ouanti- Y~ Ouenti- Y9 Cka'lti-Y10 au.nti·Y11 Clu9nti·Y12 Ouanti-Y13 Cluenti-':'14 Ouenli-Y15 

360.00 360.00 360.00 36()_;:.; 360.00 360.00 360.00 360.00 360.00 

7th yHr 

4.42 

0.00 

0.00 
0.00 
0.00 

lltll year 

4.42 

0.00 
0.00 
0.00 
0.00 

9tll year 
4.42 

0.00 
0.00 
G.00 
0.00 

10tll year 

4.6Z 

0.00 
0.00 
0.00 
0.00 

11tll .,..,. 

4.42 

0.00 
0.00 
0.00 
0.00 

12th yeer 

4.42 
0.00 
0.00 
0.00 
0.00 

13tll year 

1..42 
0.00 
0.00 
O.&O 

0.00 

14tll ynr 

4.42 

0.00 
0.00 
0.()(.. 

0.00 

15tll year 
4.42 
1).00 

0.00 
0.00 
0.00 

Quanti· Y7 Ouanti· Yll Clum'lti- Y9 Ouenti·Y10 Clu9\ti·Y11 ~i·Y12 Quenti·Y13 Clum\ti·Y14 ""9\ti·Y15 
240.00 240.00 240.00 240.00 240.00 240.00 240.00 240.00 240.00 

7th year 

5.78 
0.00 

0.00 
0.00 

0.00 

lltll year 

5.78 
0.00 
0.00 

0.00 

0.00 

9th year 

5.78 
0.00 
0.00 

o.oo 
0.00 

10th year 
5.78 
o.oo 
0.00 

0.00 
o.oo 

11tll year 

5.78 
o.oo 
o.oc 
'"-00 
0.00 

12th.,_ 

5.78 
0.00 
o.oo 
0.00 

0.00 

13th year 

5.78 
0.00 

0.00 
0.00 

0.00 

14tll .,_ 

5.78 
0.00 

o.oo 
0.00 
0.00 

15tll yeer 

5.78 
o.oo 
0.00 

o.oo 
0.00 

Quanti- Y7 Ouanti· Yll Ouanti· Y9 Cka'lti·Y10 Clu9\ti·Y11 Ouslti·Y12 Clwnti·Y13 Cluanti·Y14 Cluenti·Y15 
175.00 175.00 175.00 175.00 175.00 175.00 175.00 175.00 175.00 

7th year 

10.1111 
0.!30 
0.00 

0.00 
0.00 

11th year 
10.1111 
0.00 
0.00 
0.00 
0.611 

9th year 
10.1111 
0.00 
0.00 
0.00 
0.00 

10th year 
10.1111 

0.00 
0.00 
0.00 
0.00 

11th year 
10 •• 
o.oo 
o.oo 
0.00 
o.oo 

12th year 
10.1111 
0.00 
0.00 
o.oo 
0.00 

Utt; year 
10.1111 
0.00 
0.00 
o.oo 
0.00 

14tll year 
10.U 
o.oo 
0.00 
0.00 
0.00 

15th year 
10.81 
0.00 
0.00 
o.oo 
0.00 

auenti· ,, Ouantl· Yll Clumltl· Y9 Cluwltl·Y10 Owntl·Y11 Quentf·Y12 Cluantl·Y13 Cluantl·Y14 Cluanti·Y15 
0.00 0.00 0.00 0.00 0.00 0.00 O.IX' 0.00 0.00 

7th year 

0.00 
0.00 
0.00 
0.00 
0.00 

11th ynr 
0.00 
0.00 
0.00 
0.00 
0.00 

9th year 
o.oo 
0.00 
0.00 
O.OG 
o.oo 

10th ynr 

0.00 
0.00 
0.00 
0.00 
0.00 

11th ynr 
o.oo 
o.oo 
0.00 
o.oo 
o.oo 

12th yMr 
0.00 
0.00 
o.oo 
0.00 
o.oo 

13th ynr 

0.00 
0.00 
o.oo 
0.00 
o.oo 

14th ynr 
0.00 
0.00 
0.00 
0.00 
0.00 

15th yaar 
o.oo 
0.00 
0.00 
0.00 
0.00 

Quanti· Y7 Guanti· Yll Cluantl· Y9 0Wntl·Y10 Ou9nti·Y11 Clu9ntl·T12 Gwntl·Y13 °'*1tl·T14 Ouanti·Y15 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 

7th year 

0.00 
0.00 
o.oo 
0.00 
0.00 

11th ynr 
o.oo 
0.00 
0.00 
0.00 
0.00 

9th year 

0.00 
0.00 
0.00 
0.00 
0.00 

10th year 

0.00 
0.00 
o.oo 
0.00 
0.00 

11th ywr 
o.oo 
0.00 
0.00 
0.00 
o.oo 

12th ywr 
0.00 
0.00 
o.oo 
o.oo 
o.oo 

13tll ywar 

0.00 
o.oo 
0.00 
o.oo 
0.00 

14th v-•r 
0.00 
11.00 
0.00 
0.00 
0.00 

15th year 
0.00 

0.00 
0.00 
0.00 
0.00 

!7 

Mot us.ct 

0.00 

0.00 
0.00 
0.00 

llOt UMd 

0.00 

!lot UHd 

0.00 
0.00 
C.00 
0.00 
0.00 

llot UMd 

0.00 

lot UMd 

0.00 

0.00 
0.00 

0.00 
0.00 

lot UMd 

0.00 

lot UMd 

0.00 
C.:JO 
0.00 
0.00 
0.00 

lot ~ 

0.00 

Not UMd 

0.00 
0.00 
o.oo 
0.00 

0.00 

Not .._.ad 

0.00 

Not ...... 

0.00 
0.00 
o.oo 
O.JO 

0.00 

l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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COIFAI Z.1 • IALDO & CO. S.l.L.. MILAll. ITAL• 

4 5 6 7 ] -
I Cover•· F c-•· L Cowr•· F Ccver•· L llOt used llOt .. ec1 Mot U8ad 

l 182 Acco.J>tl PeceiY8bte C1/CZ; CH 1.00 75.00 1.00 5.00 1.00 t.00 1.00 

Co'ftr'•· F Cover•· l not UHd no: UHd •ot iaed •ot UHd llOt iaed 

I l l!J Inver>tory. ,..., •teri•l (•} ... 120.00 30.00 1.00 1.CJO 1.00 1.00 1.00 
~ 184 lnver>tory, ,..., •teri•l (b) ••• 120.00 30.00 t.00 1.00 1.00 1.00 1.00 
l 1!5 1,.,,....tcry. ,.titities •••••.••.• 1.00 1.00 ~.00 1.00 1.00 t .00 1.00 } 

I 
!&6 1.00 

. 
ln~torv. -gy ............. 1.00 t.00 1.00 t.00 t.00 1.00 

l 1!7 lnver>tory. sp11re pmrts •••••••. ~20.00 1.llO t.OC t.00 t.00 t.00 UIO 
1811 I mtentory. writ· in·progrns ••• t.oc 5.00 t.00 1.00 1.00 1.00 UICI 

.. 1&9 lnvef'tory. finisllUS ~ts •• 30.00 30.00 t.CJO t.00 t.00 1.00 1.00 

I !90 Acc°'61tl prf8ble •••••••••.•••• 30.00 30.00 t.00 1.00 t.00 1.00 t.00 

I 
- I 

I 
, I 

' I 
I 
I 
I 
I 
I 
I 
I 
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'.ti• "ELIOS : Sli>Uble Source of Finance - forei., 
-------··-····-·----·----------------------------······--·················· COIFAI 2.1 • ULDO & CO. S.l.L., llllLAll, lTA•• 
Col 2 3 4 5 6 7 

1st disbu 2nd disbu 3rd diabu 4th disbu 5th disbu 6th disbu 7th disbu 

l 191 E~ity·C Col"dinal"y sh•l"H) ••• 195.00 0.00 0.00 0.00 0.00 0.00 0.00 

-192 E~ity-P (pl"efe,.enc:e shal"es). 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

H3 SubstdiH, grants •.•••.••.•••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

l 194 lo¥1 A, fol"eign (AF) •••••••••• 1547.00 0.00 0.00 0.00 0.00 0.00 0.00 

195 L0¥1 8, foreign <IF> •.•.••.••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

196 la¥' C, foreign(('•) •••••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

L 197 Overdr•ft Q.Jl"ing pl"ocilction ••• 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 

Tabi KELIOS : Slbtable Source of Finance - local 

' .... 

j 

I 
I 
I 

~~~--------··-------------------·-------------·-;·----------~-----------;-- CC»IFM 2~1 - IAL005l co. S.l.L~, llllW, IT~LT I 
1st disbu 2nd dilbu 3rd disbu 4th disbu 5th dlsbu 6th disbu 7th disbu 

I l 1911 E~i ty-0 (ordinary shares) ••• 515 • ..0 0.00 o.oo 0.00 0.00 o.oo 0.00 

L 199 E~ity-P (preference shares>. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

L 200 Slbsidies, gl"ants ••••••••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I 
L :Z01 Loan A, local (AL) •••••••••••• 273.00 0.00 0.00 0.00 0.00 0.00 0.00 

L .?02 Loan 8, local (IL) •••••••••••• 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 

L 203 Loan C, local CCL> •••••••••••. 0.00 0.00 o.oo 0.00 c.oo 0.00 o.oo 
L 204 Ove~draft during procilction ••• 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 

\ 



• -.~ -.. 

' -

-

,· 

'\ 

t 

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

I 
I 
I 
I 
I 
I 
T 

Col 

l 205 tncOllle tax .•••.•..••••••••.••• 

l 206 lnvHtlllent allowance CdeOJcted 

L 2C7 Depreciation allowance Cinitia 

l 2C8 Adjustment of incaiie tax •..••• 

l 209 T~a rate in X (if defined var 

L 210 Profit distributed E"'ity··PF) 

L 211 Profit distributed E"'ity-·Pl) 

L 212 Profit disuibuted E"'ity··OF> 

L 213 Profit distributed E"'ity··OL) 

2 3 
CCJIFAI 2.1 

4 

variab· ? Yearly· X Taa ho·Cy> Tears loss 

1st 

o.:io 50.oo o.oo o.oo 

year 
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 
0.00 
o.oo 
0 00 

3rd ynr 4th 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

year 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

llAl.00 & CO. S.R.L., llllAll, tr&Lr 

5 6 .• 

Tax credit Giffer· F Giffer· L 

5th 

0.00 G.00 0.00 

ynr 

G.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.06 

6th year 
G.00 
G.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 

0.00 

0.00 
0.00 

' ,,, 
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5¥----· ---------------------------------------------------------------------- "Xllfll Z.1 - ULDO & CO. S.l.L.. ,.:~&~. 

PllQTOVOl..TAIC llCDIA.ES 

MIO! 1991 

ZllllAM 

t )'Hr(sl of c-tl"Yetion. 15 yeen of procllction 

cur~ency conversion r•tes: 
foreign CUr"l'"e'"CY 1 '61it • ~.0000 '61its ecc-ti,. currency 

loc•l currency 1 '61it ,. 1.0000 '61its eccounti,. cur.-.ncy 

KC~ting :urrency: 1,000 U.5. DOll.MS 

Tot•l initi•l irwestlllnt clJring constl"Yetion jll'I..-

fixed UHts: 

current usets: 

tc:t•l usets: 

Z71l.12 
0.00 

Z713.12 

Source of f...-da clJri,. construction pllue 

ecJ.!ity & grmnts: 

foreign lOWIS 

lOClll l-. 

total flftis 

Cullfla.i from operation:. 

Tear: 

operating costs: 

depreciation 

interest 

-·····----------
procllction costs 

thereof foreign 

total sales 

groaa i~ 

Mt inc
cull belance 
Mt caahflow 

71!0.CO 
1547.00 
273.00 

Z600.00 

1 
1910.0I 
225.50 
240.24 

-·--·--··-·-
2375.82 

69.44 l 
1822.40 

-553.42 
-553.42 

-1077.11 
-836.17 

2 
4036.12 
252.14 
240.24 

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

4528.50 

ao.m s foreign 

0.000 l foreign 

80.933 l foreign 

Z5.000 l foreign 

67.000 l foreign 

3 
11875.91 

Z52.14 
233.42 

......................... 
12361.53 

76.97 l 81.89 l 

4556.00 

27.50 
13.75 

-479.35 
·204.99 

14708.40 

2346.17 
1173.43 

·1416.12 
-955.20 

llet Present Value at: 10.00 l • 6364.00 
lntarl'llll Rate of Return: 23.49 l 
Return on ~fty1: 54.96 I 
Return on ~ity2: 26.96 l 

............................. ~--------------------------------·····-----------------·················----------------------~·-···········-----

Totel initi•l invnt-.it 
Total invnt-.it cM-ing pr~tion 

Totel prediction coste 

Working Capital r~ir-tl 

Celhflow Tabin 

Projected lal1nee 
Net lnce1111 1t•t...,.t 
Source of fll'lllllCa 

_____ . 

\ 

' I 

g- t 

~-
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!V. . . . . - •• - - ...••...••••••••••.••••••••••••• " ••••••••• - •• • • • • • • • • • • • • • • • · • • • COllflll 2. I 

Tear . • • • • . 

•:aft! ·~t...,t costs 

~rel. stte prepmration, devel~t 

llv! .d•"'JS and c1v1l ..orks •.•• 

Au.t1l1ary and service f.cilities 

:!"Corporated fiaed assets •. 

?l.,t !llKl'l!~ry and ~i~t 

rotal fiaed investm!nt costs •••• 

1991 

ll.000 
550.000 

55.000 
563.000 

1200.000 

2361.000 

Pr•·prcd.cticn capital eapenditurH, 345.120 

Met working c-siiul 0.000 

rout initial imttSt-'t costs 2713.120 

Cf 1 t foreign, in % •• eo.m 

UlDO & CO. S.I.~ .• •:~a". 

PllOTOllOL TAIC llCIDULES • • • MllCll 1991 

l 

I 
I ' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
) 

I 
I /, 

• 
I "' 



------------------------- -- - --

·3'!"•· -
• I !" 

l ' -
I 
I 
I 
I 
I 

- I 
I 

I I 
I 
I ., 

'~ I 
~ ~ 

I 
I 
I 
I 
I 
I 

' t 

!'J---··----·----·--·····························----------------------------- ctllfAI 2.1 • IAl.DO & CO. S.I.:..., •:.&oo_ 

'·•ed :nvflt_,t costs 

~•-.a. s: :" rr-rHi"", ~t~t 
!1-<j•"'JS ~ c;rvrl .arks ..• _ 

a._.,: rary encl servrc• fKi ti tiH 

:"C~rporated traed asse.s ... 

P~;art, .,.c;l"1nery ~ equii-nt 

·~:al fiaed investment costs __ 

~reproc1.ctior. capitals expenditures. 

fot•l current invest..,,t costs 

~t it foreign X •• _ ••• 

1992 

0.000 

C.000 

o.ooc 
148.000 

0.000 

--·------------
148.000 

0.000 

601.197 

-------·-·-----
749.197 

76.057 

T99] 

0.000 

0.000 

0.000 

0.000 

il.000 
........................................... 

0.000 

0.000 

711.116 
............................................ 

n1.116 

86.236 

0.000 G.000 0.000 
0.000 0.000 o.oco 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 

-·--·-·-------- ---------·----- ---------------
0.000 0.000 0.000 

0.000 0.000 0.000 
2614. 191 1023.612 0.000 

.......................................... ... ..................................... .. ..................................... 
2614. ,91 1023.612 0.000 

86.035 86.203 0.000 

PllOTOVOlTAIC IUJULES --- llAICll 1991 

·--·-·········--·········------------------------------·-----------·----··- CXJlfAll 2.1 • IAlDO & CO. S.1.L., IULAll, ITALf ----· 

rot•! Current Investment in 1,000 U.S. DOI.LAIS 

Y•ar . • • • • • • . • 

Fixed invHt.,.t costs 

L~. site pr-.peration, devel~t 

Buildings encl ci,,il worts •••• 

awiiliary and ser,,ice f.c:ilitiH 

ll"Corporated fixed aswu •••• 

Plant, NChinery and eq.iis-nt 

Total fixed invesi.ent costs •• 

Prepr001oction capita ls expenditurn. 

working capital 

Of it for•ign, X •••••• 

1997 

0.000 

0.000 

0.000 
196.000 

O.OOG 
........................................ 

196.000 

0.000 

0.000 

196.000 

100.000 

1991-2001 

0.000 
0.000 

0.000 
0.000 

0.000 
........................... ~ ........... 

0.000 

0.000 
0.000 

0.000 

0.000 

0.000 

0.000 
(!.000 

196.000 

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

196.000 

0.000 
0.000 

196.000 

100.000 

PHOTOVOLTAIC llODUlE~ ••• llAllCM 1991 

\ 
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!V··········································································· allfM Z.1 • 1&1.DO & to. S.l.l.. •:.•" 

•otal ~r~t•on Coat• in 1,000 U.S. C!O'..L.\aS 

"~•r ................ .. 

'l "' -.... capacity (Single pro$oCtJ. 

"""' "Uter?al 1 ••• 

E,_rgy ......• 

.atiour. direct •.. 

tepair ... inter-.nce 

Sparn ..•.• 

FM:tory overllHds 

~actory cosu • • • • • • • • • •• 

A,il1nistrative overll~ ...••• 

lndir. costs, sales and distritaation 

Jirec~ c~sts, sales and distritaation 

:>epreciation •• 

Financial costs .•• 

Total procaxtion costs 

Costs par ..,it < single pro$oCt > 
Of it foreigr., '.l • 

Of it variable,% • 

Total labour ••• 

1992 

0.000 
11a.m 

208.106 

0.000 
3 .2'!0 

110.000 

20.000 
55.000 

1'0.000 

1993 

0.000 

2971.159 
521.462 

0.000 

6.500 

150.000 
20.000 

75.000 

10.000 

1655.077 3761.121 

200. 000 "° .000 
'55.000 

0.000 

225.502 

240.240 

2375.1119 

0.000 

69.431 
0.000 

230.000 

55.000 

0.000 
252.142 

240.240 

45211.503 --0.000 
76.974 
0.000 

290.000 

0.000 
9519.735 
16"8.542 

0.000 

11S.500 

173.650 

20.000 

10C!.OOO 

10.000 

11590.430 
230.550 

55.000 
0.000 

252.142 

m.415 

12361.530 

0.000 

11.• 
0.000 

324.200 

1995 

0.000 
12193.480 

2137.43& 

0.000 
Zl.000 

173.M 

20.000 
100.000 

10.000 

0.000 
12193.480 

2137.436 

O.'~ 

23.000 
173.650 

20.000 

100.000 

10.000 

14657.510 14657.57'0 

230.550 230.550 

55.000 
0.000 

252. 142 

203.315 

15391.650 - 0.000 
llZ.493 

0.000 

324.200 

55.000 

0.000 

252. 142 

173.355 

153611.620 

O.OCiO 
llZ.504 

0.000 
324.200 

PllOTCMIUAIC llllULES •• • lllAICll 1991 

••••••• •••••••••·••••••••••••••••••••••••••••••••••••••••••••••••••• •••••• CCJIFM 2.1 • IAl.DO & CO. S.l.L., llll.All, ITALT ••••• 

Total Pro$oCtion Costs in 1,000 U.S. OOt.LAllS 

Year ••••••••••• 

I of ,__ capacity (single procl.lct>. 

Raw •terial 1 ••• 

Other raw •terials 

UtilitiH •• 

Energy ••••••• 

llboul', direct • • • 

Repeil", •int~• 

Spares ••••• 

Factory overheada 

Factory costs •• 

AdllinistratiV9 overlleadl •• 

lndlr. coats, Hl" and distribution 

Direct costs, sal" and distribution 

Depreciation •• 

Fineni:ial coat• ••• 

Totll pr~tion costs 

1997 

0.000 
12193.480 

2137.436 
0.000 

23.000 
173.650 

20.000 
100.000 

10.000 

14657.57'0 
230.550 
55.000 

0.000 
236.302 
143.325 

15322.750 

1991 

O.OGO 
12193.480 

2137.436 
0.000 

ZJ.000 
173.650 

20.000 
100.000 

10.000 

14657.570 
230.550 
55.000 

0.000 
244.942 

113.295 

15301 .360 

1999 

0.000 
12193.480 

2137.436 
0.000 

23.000 
173.650 
zo.ooo 

100.000 
10.000 

14657.570 

230.550 
55.000 
o.ooo 

244.9'2 
IJ.265 

15271.330 

2000 

0.000 
12193.480 

2137.436 
0.000 

ZJ.000 
173.650 
Z0.000 

100.000 
10.000 

14657.570 
230.550 
55.000 
0.000 

244.942 

53.235 

15241.300 

2001 

0.000 
12193.480 

2137.436 

0.000 
23.000 

173.650 
Z0.000 

100.000 
10.000 

14657.570 

230.550 
55.000 
0.000 

244.942 

23.205 

15211.270 

••••••••••••••• ••••••• .. •• ... • ••••••c•....... ............... • ............. . 
Costs par 111i t C single product ) 

Of it forat.,.., X • 

Of it varlable,X • 

Total llbaur ••• 

0.000 
82.496 

0.000 
324.200 

0.000 
!2.516 

0.000 
324.20() 

0.000 

82.526 
o.ooo 

324.200 

0.000 
82.537 

0.000 

324.200 

0.000 
82.547 

0.000 
324.200 
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•atal 'ract..ctian COits in 1,000 U.S. DOlLAaS 

Ynr ••••••• 

1 ~, .__ cBPK•ty <single procLl:t>. 

Ila.. ... t.t""al l •• 

:t~er ~ .... .. :~r1•ls 

'Jt•ltt•es 

e~~gy ...... . 
~.tiour. ~'rect .•. 
~~ir, .,.1nten."1Ce 

Sparn ...•. 

F;actory ove~h•ilds 

Factory costs 

Adnin1strativt overlleeds •••••• 
lndir. cats, SlllH and distribution 

Oirect costs, nln and distribution 

Oepnciation •• 

Financial costs 

Total s;--~tion costs 

Costs per 111i t c single predict > 
Of it foreign, S 
Of it varieble,S 
Total labour •• 

ZOOZ· 6 

0.000 

1Z193.480 
2ll7.416 

0.000 

23.000 
173.650 

20.000 

100.000 
10.000 

14657.570 

230.550 
55.000 

0.000 
49.030 

0.000 

14992.150 ..... ...--
0.000 

82.402 
0.000 

324.ZOO 

PllOTCMILTAIC llODUlES ••• IWICM 1991 
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SV··········································································· ClJllU 2.1 • IAlDO & CO. S.I.~ .. •r.n. 

.. t __.,,. CllPiUl in 1,000 U.S. DOUUS 

fur .. 1992 1991 199" 1995 1996·2006 

::ivtr~ . - ca to 

:urr~t assets & 
Ace-ts receiv.t»le '4 25.2 131. 158 209. 154 471.2n 582.045 582.045 

:nventory w1d •terials til7 3.4 413.599 1036. 175 lll6.457 4242.614 4242.614 

E..ergy . 1 360.0 0.009 0.018 a.os1 0.064 0.064 

Spern 120 3.0 18.]ll 25.000 n.m n.3ll ll.ll3 

wort in progress 2 218.9 8.945 18.092 53.092 66.761 66.761 

Finished proca.cts JO 12.0 154.590 ll1.760 915.081 1240.677 1240.677 

Cash in lland . 4 87.4 5.486 5.542 6.086 6.086 6.086 

Total current assets 739.120 1625.740 4892.373 6171.580 6171.580 

Current lilObilitin and 

ACCCIU'tS peyeble • 30 12.0 137.923 313.427 965.869 1221.464 1221.464 

---·-----·----- ........................................... ... ...................................... ... .................................... ... ...................................... 

Net .... rlti"I c1111ital . . 6G1. 197 1312.313 3926.504 4950.116 ~~.116 

!ncre1se 1n vorlti"I c1111ital 601. 197 711. t16 2614. 191 1023.613 0.000 

nt worlti"I c1111iul, local 179.377 277.256 642.316 783.546 783.546 

Net ..orlti"I capital, foreign 421 .820 1035.057 J284.1aa 4166.570 4166.570 

Note: mdc • nini- days of cover-ee ; coto • coefficient of turnover • 

PtlOTOVOl.T A IC IGIU\.ES • • • IUICll 1991 
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!V----·················------------------····-------------------------------- J#M 2.1 • IAlDO & CO. S.l.l .• •:.a._ 
' 

sour:e of ••"9t'Ce. constn.ctiOft in 1.000 U.S. DOllAIS 

'~··- ..................... . 

E~•tv. crdinary .. 

E~·ty. ~re•er..-ce. 

S..r>s:d:H. g~Al'lts 

l~ •. fore:gn 

~~ ... •. foreign .. 

LO.,, C. foreign 

LO., l. local. .•• 

l~., I, loctl •••• 

L~ C. local •••• 

Tou1l loan ............. 

Current liabilities 

Bank overdraft 

Tot•l f<.nds ••••••• 

1991 

7'80.000 

0.000 
a.coo 

1547.000 

o.aoo 
0.000 

271.000 
0.000 
0.000 

··-------·····-
1820.000 

0.000 
113. 120 

27t3.120 

PllOT<Mll. TllC llCDUlES - - - IWICll 1991 
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!V··--·----------------------------------·-------------·--------------------- COIFAll 2.1 - Ill.DO' l:O. S.l.L., •!lA•. 

Sourc. .,, s i"*'C•. or~t•cin in 1 ,000 U.S. DOllAllS 

'e•r ------········ 1992 1993 1994 1995 1996 1997 

E~tty, ordinary -- 0.000 0.000 0.000 0.000 0.000 0.000 
E~•:y, prirfirrenc:ir. 0.000 0.000 0.000 0.000 0.000 0.000 
S.bs·d•irs, gr.,ts 0.000 0.000 0.000 0.000 0.000 0.000 

~0¥1 A, forirign 0.000 0.000 -191.375 -193.31'5 -191.11'5 -193.31'5 
L:l.,, 8, forirign .• !1.000 0.000 0.000 0.000 0.000 0.000 
loen C, forirign 0.000 0.000 0.000 0.000 0.000 0.000 

loan•. loul. ... 0.000 -34.125 -34.125 -34.125 -34.125 -34.125 

lO~l 8, local.. - • 0.000 0.000 0.000 0.000 0.000 0.000 
Loan c, .ocal ••.. 0.000 0.000 0.000 0.000 0.000 0.000 

......................... -----·- .............. -·--·--·----··· ................................ ---·----------- ................................. 
Tctal loan .............. 0.000 -~- 125 ·227.500 -227.500 ·227.500 -227.500 

Current li8bilitiH 137.923 11'5 .504 652.442 255.595 0.000 0.000 
Bri overdraft 1077.114 479.350 1416.115 ·646.608 -1615.m -7'5l.8S7 

--------------- --·-----·-----· --------------- ........................................ ........................................... ... ..................................... 

Total f<ftfs ........... 1215.037 620.729 11141.057 -618.513 -1912.m ·911l.l57 

PllOTCMJL TAIC llllULES ••• IWlCll 1991 

--·-·--··-·---·····-····-·-·········-··--·····-·····················-- ••••• COltFAI 2.1 • IALDO & a>. S.l.L., IULM, ITALY····· 

Source of Finance, pra.c:ticin in 1,000 U.S. DOllAllS 

Tirar .•••.••••••••• 

E~ity, ordinary •• 

E~ity, preference. 

S..tisidies, gr.,ts 

Loan A, foreign 

Loa:i I, foreign •. 

Loen c, foreign 

Loan A, iocal. ... 

Loan a, local. ... 

Loan c. local. ... 

Total loan ••.••••• 

Current l i lbil it' H 

Bank overdraf~ •••• 

Total fo..n$ ....... 

1998-2000 

0.000 
0.000 

0.000 

• 193.31'5 
0.000 

0.000 

2001 

0.000 
0.000 
0.000 

• 193.11'5 
0.000 

0.000 
• 34.125 0.000 

0.000 0.000 
0.000 0.000 

·227.500 

0.000 

0.000 

-227.500 

·193.11'5 

0.000 
0.000 

-193.375 

PHOTOVOLTAIC IQIULES ··- llAltM 1991 
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!V·--··-·-···--·------------------------------------------------------------· CCllFAll 2.1 - IALDO & C:O. S.l.l., •!.A•. 

Te•r • • . ~991 

F·~·•I •Hources 

S•lH, net of tu. 

Tot•l •ssets •• 

Operilting costs . 
Cost of fir.-nce • 

·~~t 
=orpor•te tu. 

Dividends ~id 

Surplus < deficit > 
C~l•ted c•sh t>.l..-.ce 

tnflow, loc•l 

Outflow, loc•l 

Surplus < deficit > 
Inflow. foreign •• 

Outflow. foreign •• 

Surplus < deficit 

Net c•shflow •••• 

C~l•ted net c•shflow 

2600.000 

2600.000 
0.000 

2713. 120 

2593.000 

0.000 
120.120 

0.000 
0.000 

0.000 

-113.120 

-113.120 

asa.ooo 
517.300 
340.700 

1742.000 
2195.820 
·453.820 

·2593.000 
·2593.000 

PllOTOVOl r Al C IG>UlES • • • MICH 1991 
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!IV··-···---·-·····--··------·-----------··--·--·----------------------------- COllFM 2.1 - IALOO & CO. S.l.L.. lllLAll •.• , 

:.s11How 'eblH, procl.c,iOl'I in 1,000 U.S. DOLWS 

~o,~l c~sll inf lo.. 

Fin~••l resources 

sun. net of ux • 

Tot.IL cull outflow 

Total assets .• 

Oper•ting costs 

cost or fiMt>Ce 

lepAylltnt 

Corpor•te tax 

Dividends peid 

Surplus ( deficit l 

CU!l>lated c•sll balM!Ce 

Inflow, loc•l ••. 

Outflow, local ••. 

Surplus ( deficit l 

Inflow, foreign •. 

Outflow, foreign •• 

Surplus ( deficit ) 

Net cashflow • • • • 

Cu.Jlated net cashflow 

1992 1993 1994 1995 1996 1997 

1960.323 4731.504 15360.1140 18945.400 111689.800 111689.800 

137.923 175.504 652.442 255.595 0.000 IJ.000 
1822.400 4556.000 1470&.400 1'16119.800 1116119.800 111689.llOO 

3037.437 5210.854 16776.960 18298.790 17004.570 17193.410 

887.120 
1910.077 

240.240 
0.000 
0.000 
0.000 

-1077.114 
-1190.234 

949.249 
912.1592 

36.357 
1011.074 
2124.545 

-1113.470 

·836.874 
·3429.874 

11116.620 
4036. 121 

240.240 
34. 125 
13.749 
0.000 

-47'9.350 
·1669.584 

2308. 162 
t1SS.Ol6 

1120.126 
2423.342 
4022.818 

·1599.476 

·204.915 
·3634.859 

3266.633 
11875.980 

233.415 

227.500 
1173.434 

0.000 

-1416.116 

·3085.700 

7453.594 
311116.030 
3567.564 
7'907.248 

12890.930 

-4983.681 

·955.201 
-4590.061 

1279.207 
14943.120 

203.385 
227.500 

1645.578 
0.000 

646.607 
·2439.093 

9l83.517 
4530.135 
4853.382 
9561 .aao 

13768.650 
-4206.m 

1077.493 
-3512.567 

0.000 
14943.120 

173.355 
227.500 

1660.592 
0.000 

1685.234 

-751.asa 

9344.900 
4358.478 
4986.423 
9344.900 

12646.090 

·3l01.1SS 

2086.091 
-1426.477 

196.000 
1~943.120 

143.325 
227.500 

1683.527 
0.000 

1496.330 
742.4n 

9344.900 
4l74.5U 
4970.313 
9344.900 

1za1s.aao 

·3473.982 

1867. 156 
440.679 

PllOTOVOLTAIC lllCIKJLES ••• lllAICN 1991 

--···---··-········--·--··--·-········--···································· COIFAll 2.1 • BALDO & CO. S.R.L., MILAN, ITALT ••••• 

CHhflow tablas, procU:tion in 1 ,000 U.S. DOLLARS 

Teer ..• 1998 1999 2000 2001 2002 2003 

Total CHh inflow 18689.800 18689.800 18689.800 18619.800 18689.800 111689.800 

·-----------·-- --------------- ---------······ ·-------------- --------------- ---------------
Finencial resources 

Saln, net of tax . 

Total casll outflow • 

foul a11ats • 

Operating co•~• 

Cost of f i nanca 

Repaywitnt 

Corporata ux 

Dividends paid 

Surplus <deficit l 

C1ailatad cull belanca 

Inflow, local ••• 

OutflON, loc'l ••• 

Surpl1.11 < claflcU ) 

Inflow, foralgn .• 

OutflON, toralen •• 

su~p11.11 < claficit > 
Ut ealllflow • • .• 

' C1ail et.cl net ealllfl ON 

0.000 
18689.800 

16978.130 

0.000 
14943. 120 

113.295 
227.500 

1694.222 
0.000 

1711.666 
2454.138 

9344.900 
4378.457 
4966.443 
9344.900 

12599.680 
·:S254.7T. 

2052.461 
2493. 140 

0.000 

18619.800 

16?63.120 

0.000 
14943. 120 

83.265 
227.500 

1709.237 
0.000 

1n6.682 
4180.819 

9344.900 
4386.647 
4951.253 
9344.900 

12576.470 
·3231.572 

2037."" 
4530.586 

0.000 
111689.800 

16948.110 

0.000 
14943. 120 

53.235 
227.500 

1n4.252 
0.000 

1741 .695 
5922.515 

9344.900 
4394.aJS 
4950.063 
9344.900 
~2553.270 

·:S20S.J67 
2022.431 
6553.017 

0.000 
18689.800 

16898.960 

0.000 
14943. 120 

23.205 
19:S.:S75 

1n9.267 
0.000 

1790.836 
1711.351 

9344.900 
4368.902 
4975.r'M 
9344.900 

12530.060 
·3185. 162 
2001.416 
85'0.433 

0.000 
186119.800 

16917.940 

196.000 
14943. 120 

0.000 
0.000 

1848.826 
0.000 

1701 .857 
9415.208 

9344.900 
4478.461 
4866.439 
9344.900 

12509.480 
·3164.512 
1701 .857 

10262.290 

0.000 
18689.800 

16791.M 

0.000 
14943. 120 

0.000 
0.000 

1848.826 
0.000 

1897.857 
11313.070 

9344.900 
4478.461 
4866.439 
9JU.900 

12313.4'0 
·2961.512 
1897.857 

,12160. 150 

----~--
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·················--·-····-··········---------····--·····-··············--·- COIFAI i!.1 - IALOO 'CO. S.l.L •• •U;.n .. , 

:ashflo.o tetlln. proO..ct1on in 1,000 U.S. DOLL.US 

~-~~:al resourc:rs 

Sales, ~t of taa 

18689.800 

0.000 

18689.800 

2005 

18689.800 

0.000 

18689.llOO 

2006 

115689.800 

0.000 
115689.800 

'otal cash outflow '6791.940 16791.940 16791.940 

Total assets 

Operating costs 

Cost of finance 

Repayment 

Corporate taa 

Dividends paid 

Surplus C deficit ) 

C~lated cash bala.'ICe 

!nflov, local 

Outflow, local 

Surplus C deficit ) 

Inflow, foreign 

Outflow, foreign 

Surplus C deficit 

Net cashflow • 

CUll.llated net cashflow 

0.000 
14943. 120 

0.000 

0.000 

1848.826 

0.000 

1897.857 

13210.920 

9344.900 
4478.461 

4866.439 

9344.900 
12313.480 

-2961.582 

1897.857 

14058.000 

0.000 

14943.120 

0.000 
o.ooc 

1848.826 

0.000 

1897.857 

15108. 7llO 

9344.900 
4471.461 

4866.439 

9344.900 
12313.480 

-2968.582 

1897.857 
1)955.860 

0.000 
14943.120 

0.000 
0.000 

1848.126 

0.000 

1897.857 
17006.640 

9344.900 
4478.461 

4&6.~39 

9344.900 
12313.480 

-2968.582 

1897.857 
1m1.no 

PllOTOVOUAIC ld>ULES •• • IWlCll 1991 
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:asllflow OiSCOlllting: 

•> E~i ty peid versus llet inc:me flow: 

llet present v1lue ·---·-········ 
lnter,,.l Rate of Return ClllE1> 

~l -et Worth versus Net cash return: 
Net present value _ •••••••••••.• 

lnter,,.l Rate of Return CIRRE2> •• 

cl Internal R•te of Return on tot1l invest11tnt: 

Net present value ............. . 

lnter,,.l Rate of Return C IRR ) •• 

Net worth = E~i ty paid plus reserves 

848S.89 at 

54.96" 

6110.62 at 

26.96 " 

6364.00 It 

23.49 " 

10.00 " 

10.00 " 

10.00 " 

.____....__: 

' 1 

4 
I 
I 
I 
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~v-----------------------------------------------------·--------------------- ctJtFAI 2.1 - IALDO' co. s.•.~-. If!.•-- \ 

I ~et Inca. Stat_,t 1n l,000 U.S. DOllAIS 

- Yea~ 1992 1993 1994 1995 1996 

roul SillH, !net. Sill es tax - 1822.400 4556.000 14708.400 18689.800 18689.800 

.ess: vilriilble costs, incl. SilLH tillt. 0.000 0.000 0.000 0.000 0.000 
I 

...... -... -... -............. -----···------- ................................ --------------- ---------------
.'ilriilble 1111.-gin 1822.400 4556.000 14 708. 400 18689.800 18689.800 

As 'l of to till sales 1CO.OOO 100.000 100.000 100.000 100.000 ~ I 
J 

~on·variilble costs. incl. depreciation 2135.579 4288.263 t212tl. 120 15195.260 15195.260 ~ 
................................ ·----------·--- ---·----------· .................................... --------·------

:Jpe•ational lllilrgin -313.179 267.TJ7 2580.282 3494.540 3494.539 I 
AS 'l of tora~ ules ·17.155 5.877 17.543 18.698 18.698 

I Cost of finance . . 21.0.240 240.240 233.415 203.385 1TJ.355 

--·-·---------· --------------- ..................................... --------------- ---------------
Gross profit ·553.41~ 27.497 2346.1167 3291.155 332~ .1114 

Allowances 0.000 0.000 0.000 0.000 0.000 

Taxable profit ·553.419 27.497 2346.1167 3291.155 3321. 1114 I 
T•x 0.000 13.749 11TJ.434 1645.578 1660.592 

-----------··-- ---------------
.................................... ... ....................................... ... ......................................... 

~et profit . -553.419 13.749 11TJ.434 1645.578 1660.592 I 
Dividends paid 0.000 0.000 0.000 0.000 IJ.000 

Undistributed profit . -553.419 13.749 1173.434 1645.578 1660.592 

AccU1L1l•ted undistributed profit -553.419 -539.670 633.763 2279.341 l939.933 I 
,· 

Gross profit, t of totill HlH -30.361 0.604 15.956 17.609 17.770 

llet profit, t of total sales -30.361 0.302 7.978 a.805 5.885 

ROE, Net profit, t of equity • -70.951 1.763 150.440 210.971 212.896 I 
ROI, Net profit•internt, t of invest. -9.370 6.266 21. 100 24.040 23.1145 

' I PllOTOllOl..TAIC IU>ULES --- MARCH 1991 
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1,000 U.S. DOlLAllS 

Teer .••• 

roul seln, incl. ~•ln tu: 
less: veri&til1t costs, incl. seln tea. 

verillbl1t •rgin 
As l of total sal•s 

Non· variable costs, incl. d1tpncietion 

Operatior.al •rgin • 
As S of total sales 

Cost of f i nenc1t 

Gross profit • 
All~es •• 
Taxable profit 
Tell 

Net profit 

Dividltnds peid 
Undistributed profit • • •• 
Accuiulated undi1tributed profit • 

Gro11 profit, l of totel saln 
Net profit, l of total sal .. 
ROE, N1tt profit, I of ~ity • 
ROI, Net profit•interest, l of inv91t. 

1997 1991 

18689 .800 18689 .800 
0.000 0.000 

18689 .800 18689 .800 
100.000 100.000 

15179.420 151118.060 

3510.379 3501.:"'.'lll 
11. 712 18. 736 

143.325 113.295 

3367 .054 naa.443 
0.000 0.000 

3367 .054 naa.443 
1683.527 1694.222 

1613.527 11.194.222 

0.000 

1683.527 
5623.459 

18.015 
9.008 

215.837 
23.162 

0.000 

1694.222 
7317.681 

18.130 
9.065 

217.208 
22.917 

1999 

18689.800 
0.000 

18689.800 
100.000 

15188.060 

3501.738 
18.736 

83.265 

3418.474 
0.000 

3418.474 
1709.237 

1709.237 

0.000 
1709.237 
9026.918 

18.291 
9.145 

219.133 
22.727 

18689.800 
0.000 

18689.800 
100.000 

15188.060 

3501.739 
18.736 

53.235 

2001 

18689.800 

0.000 

18689.800 

100.000 

15188.060 

3501.738 
18.736 

23.205 

3441.504 34711.533 
0.000 0.000 

3441.504 34711.533 
1724.252 1739.267 

1724.252 1739.267 

0.000 

1724.252 
10751.170 

18.451 
9.226 

221.058 
22.537 

0.000 
1739.267 

12490.440 

18.612 
9.306 

2ZZ.913 
22.346 

PllOTOllOLTAIC llOOULES ••• WCll 1991 
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I •et tnc- Stat-t in 1,000 U.S. DOI.LAIS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
T 

Tot•l s•lH, incl. saln tu •• 
less: vari.tile costs, incl. sales tu. 

18689.800 

'l.000 

2003 

1116119 .aoo 
0.000 

18689.800 

;).000 

2005 

18689.llOO 

~.000 

186119. llOO 

0.000 

'iar1.0le margin 18689.800 116119.llOO 18689.800 116119.llOO 19619.800 

As X of total sales 100.000 100.000 100.000 100.000 100.000 

Non·variabie costs, incl. depreciation 14992.150 14992.150 14992.150 14992.150 14992.150 

-··-------·--·- --------------- --------------- --------------- ---------------
Operaitionel niargin 3697.651 3697.651 3697.651 3697.651 3697.651 

As X of total sales 19.784 19.784 19.784 19.784 19.784 

Cast of finance 

Grass profit 
Allowmnces • 
Tu.able profit 
Tu 

Net profit 

Oividends peid • 
Undistributed profit • • • • 
Accuiulated undistributed prof it 

Gross profit, X of total s•ln 
Net profit, X of tot•l s•les 
ROE, Net profit, X of ~ity • 
ROI, -'H profit•interest, X of invest. 

0.000 

3697.651 
0.000 

3697.651 
1141.826 

0.000 

3697.651 
0.000 

3697.651 
1141.826 

0.000 

3697 .651 
0.000 

3697 .651 
1141.826 

0.000 

3697.651 
0.000 

3697.651 
1141.826 

0.000 

3697.651 
0.000 

3697.651 
1141.826 

1141.826 1141.826 1141.826 1141.826 1141.826 

0.000 
1141.826 

14ll9.260 

19.784 

9.892 
237.029 
22.173 

0.000 
1141.826 

161118.090 

19.784 

9.892 
237.029 

22.173 

0.000 
1141.826 

18036.910 

19.784 
9.892 

237.029 

22.173 

0.000 
1841.826 

19US.740 

19.784 
9.892 

231".029 
22.173 

0.000 
1141.826 

2i734.570 

19.784 

9.892 
237.029 
22.173 

PllOTOVOL TAIC llUJl.ES ·· · IWICll 1991 

... --=-...---

\ 

' I 
; 

~ 



·*""'6 .. ' 
-~ 

.. 

-

-

,· 

\ 

t 
' ' 

. - ...-.-

511···················-·-···-·-··················· · ············-······-······ COllFAI 2.1 

Yeer 

Total essets 

Fia@d assets, net of ~ecietion 

Construction in progrHs 

Current assets 

Caslt, bw1k 

:asft surplus, finance avail.tile 

~oss car~i@d forvt1rd 

Loss 

Total l i.tli l itiH 

Equity capi tel 

RHerves, reta.-.d profit 

Profit ..••••••• 

Long and mdiua ter11 debt 

Current li.tlilitiH •• 

Bank overdreft, finence ,....,ired. 

Totel debt 

E~ity, l of liebilitin 

1991 

21n. 120 

0.000 
2713.120 

0.000 
0.000 
0.000 

0.000 
0.000 

2713.120 

780.000 
0.000 
0.000 

1820.000 
O.OOG 

113.120 

19D.120 

28.749 

IAlDO & CO. S.l.l .• llli..U. 
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Pro1ected hlenc• Stttttl, ProttJction in 1,000 U.S. OOlWS 

rot•l usets 

~i•ed HHU, ~t of depreci•tion 

C:)l'lstruction in :;>regress 

:..orrent •SSets • • . • • •••• 

Cash. ~ .......... . 

:•Sii surplus, finence avai l~le 

Loss c•rried for,,.rd 

LOSS ••••••••••••• 

Tot~l lillbilitiH 

E~ity c-i>ital • 

~eserves, retained prof i! 

Profit .•••••••• 

~ong and Mdiua t•na debt 

Current l i.tii lit in ••• 

Bank overdraft, finar.ce r~ired. 

Total debt •• 

Equity, i of lillbilitin 

1992 

2487.618 

148.000 

733.634 

5.486 
O.GOO 
0.000 

553.419 

3928.157 

780.000 

0.000 

0.000 
1820.00U 

137.923 

tt90.234 

31~.157 

19.857 

1993 

2383.476 

0.000 
16Z0.198 

~.542 

0.000 

553.419 

0.000 

4562.635 

780.000 

0.000 

13.749 

1785.875 

313.427 

1669.584 

37611.886 

17.095 

1994 

2131 .]]4 

0.000 
4886.286 

6.086 
0.000 

539.670 

0.000 

7563.176 

780.000 
0.000 

tt73.4]4 

1558.375 

965.869 

3085.699 

5609.942 

10.313 

1995 

1879. 192 

0.000 

6165.493 

6.086 
0.000 

0.000 

0.000 

8050.771 

780.000 

633.763 

1645.571 

1330.875 

1221.464 

2439.091 

4991.430 

9.6119 

1996 

1627.050 

0.000 

6165.493 

6.086 
0.000 
0.000 

0.000 

7798.629 

780.000 
2279.341 

1660.592 

1103.375 

1221.464 

753.857 

3078.697 

10.002 

PllOTOVOLTAIC NCOULES ••• ltAllCH 1991 

----------·----------------·--···· ... ·······················---········-··-·· CCJIFAI 2.1 • IAlDO & CO. S.R.L., MILAI, ITALY .............. 

Projected l•lenc• Stints, Pr~tion in 1,000 U.S. DOLWS 

Total HHt• 

fiald a.,Hts, net of !Mpreciatfon 

Construction in progrns 

Current assets • • . • • • • • • 

Cuh , ti.I'll! • • • • • • • • • • • 

C•sh surplus, financ:a availllble. 

Loss cerrild forward 

LOH •••••• • • • • • • • • 

Tot•l l illbil itln 

E~i ty capital • 

•eserves, r•tainad profit 

Profit • • • • • • • • • 

Long and lllld i ua t •na dlbt 

Current l i llbil it i" • • • 

lri overdraft, f inane:• ralJlf rid. 

Total <Mbt •• 

f~ity, i of liebllitift 

1997 

8500.799 

1390.748 

196.000 

6165.493 

6.086 
742.4n 

0.000 

0.000 

8500.799 

780.000 

3939.933 

1683.527 

875.875 

1221.464 

0.000 

2097.339 

9.176 

1998 

9967.521 

1341.906 

0.000 
6165.493 

6.086 
2454.136 

0.000 
!l.000 

9967.521 

780.000 
5623.459 

1694.222 

641.375 
1221.464 

0.000 

1169.lll9 

7.125 

1999 

11449.260 

1096.1164 

0.000 
6165.493 

6.086 
4180.814 

0.000 
0.000 

11449.260 

780.000 
7317.611 
1709.237 
420.175 

1221.464 

0.000 

1642.339 

6.113 

2000 

12946.010 

851.922 

0.000 

6165.493 

6.086 
5922.508 

0.000 

0.000 

12946.010 

780.000 

9026.911 

1n4.2S2 

193.375 

1221.464 

U.000 

1414.139 

6.02S 

2001 

14491.900 

606.980 
0.000 

6165.493 

6.086 
ntJ.342 

0.000 

0.000 

14491.900 

780.000 
10751.170 

1739.267 

0.000 
1221.464 

0.000 

1221.464 

5.312 
··-···-----·----···--·-----···-·············-················-··········-····································~··················· 
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Projected lalenc• Sii-ts. Pr~tion in 1.000 U.S. DOLi.MS 

Toul assets 

Fia~ assets, n:!t of depreciation 

Construction in pragrns 

Current assets • 

Casll, bw1k 

Cash surplus, finance available 

'-OSS carried fon.11rd 

Loss • • 

Total liabilities 

E~ity capital 

Reserves, retained profit 

Profit • • • 

Long and llldil.ll te,.. debt 

Current liabilitiH •• 

Bank overdraft, finance r~ir~. 

Total debt • 

E~ity, l of liabilities 

16340.730 

557 .950 

1%.000 

6165.493 

6.086 

9415.197 

0.000 

0.000 

16340.730 

780.000 
12490.440 

1848.826 
0.000 

1221.464 

0.000 

1221.464 

4.773 

18119.550 

704.920 

0.000 
6165.493 

6.086 

11313.050 

0.000 

0.000 

18119.550 

7111.000 
14339.260 

1848.826 
0.000 

1221.464 

0.000 

1221.464 

4.211 

20038.380 

655.890 

0.000 
~165.493 

6.0"6 

13210.910 

0.000 

0.000 

20038.380 

780.000 

16188.090 

1148.826 
0.000 

1221.464 

0.000 

1221.464 

3.893 

21887.210 

606.860 

0.000 

6165.493 

6.086 

15109.770 

0.000 

0.000 

21887.210 

780.000 

18036.910 

1848.826 
0.000 

1221 .464 

0.000 

1221.464 

3.564 

2006 

23736.0lC 

557.830 

0.000 

6165.493 

6.0l6 

17006.620 

0.000 

0.000 

23736.030 

780.000 

19885.740 

1848.826 
0.000 

1221 .464 

0.000 

1221.464 

3.286 

PllOTCMllTAIC llllllULES ••• 1'AlCll 1991 
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•<>re•Q!'! CtS!lflows ft Ad;\!ltld bcl'!PW lttn in 1.000 U.S. OOlLAIS 

~,.,,,..,c Anel}'S!S HCluding 1ndirKt effKU 

prel i•intrily tdjucted PY 

It 0 'I ft 10.00 l at 20.00 'I 

• ~ r e I g" ,,sr.flow: 

r-et "sl!flow. operet •on -41444.05 ·22573.45 ·14423.03 
.... -........... --· ----------·· ------------

>1les r~v~. incl. tu 122671.JO 56065.54 30595.83 
;tiler I "COiie 0.00 0.00 0.00 

indirect effects.benefit ................... .............. ............ 

;:as~ outflow. operetion: 

f ;•ed investment 2306.92 2343.74 2300.17 

net working cmpiul -0.00 2276.00 2279.13 

operating costs 161808.50 74019.25 40439.57 

11111teri1ls 161808.50 74019.25 40439.57 

unskilled labour 0.00 0.00 0.00 

suoervision & skilled 0.00 0.00 0.00 

tues . . 0.00 0.00 0.00 

indirect effects. costs .............. ............... ............. 

factor adjusted present values 

ft 0 'I ft 10.00 'I •t 20.00 l 

1.00 ·41444.05 ·22573.45 ·14423.03 

------------ ------------ ------------ ------------
1.00 122671.JO 56065.54 30595.83 

0.00 0.00 0.00 0.00 
............... .............. .............. .. .................. 

1.00 2306.92 2343.74 2300.17 

1.00 -0.00 ~276.00 2279 13 
1.00 161808.50 74019.25 40439.57 

1.00 161808.50 74019.25 40439.57 

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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~OCtl Ctsllflows ft Adjusttc! .. rt1t Pricn in 1.000 U.S. DOL:.AllS 

Ec~1c Analysis 111clud1,.. indirect effects 

firw>eitl prnent vtlun 

tt 0 l tt 10.00 l tt 20.00 l 

l 0 c • l !:tshflooo : 

..,,t cashflov. operttion 319307.90 145306.70 788111.19 

.. -·- -.......... -.. - .......................... ----------· .. 
>tlH r1venus. incl. tu 368057.50 168234.40 91820.73 

:>thlr' incc.s 0.00 0.00 0.00 

ir'direct 1ffects,benlfit ................. ................. .................. 

cash outflooo, operttion: 

fixed invlStmrtt 268.25 441.74 478.01 

nit ..arid,. capital 0.00 444. ta 454.44 

opsrtti,.. costs . 26193.32 12272.81 6908.34 

-t•ri•l• . . 22088.08 102.Jl .67 5680.41 

unskilled ltbour 0.00 0.00 0.00 

s...-rvision, skill.ct 4105.24 2041.14 1227.93 

taxn . 22287.99 9769.00 5091.76 

ir'di rect effects, costs ................. ................. ................. 

'! 

ftctor tdjust-4 prnent vtlun 

tt 0 l tt 10.00 l tt 20.00 l 

1.07 341596.00 155075.70 113979.95 

----------·· .. ............................ .. ............................ -- ....................... 
1.00 368057.50 168234.40 91420.73 

0.00 0.00 0.00 0.00 

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

1.00 268.25 441.74 4711.01 

1.00 0.00 444.1a 454.44 

1.00 26193.32 12272.81 6908.34 

1.00 220U.08 10231 .67 5680.41 

0.00 0.00 0.00 0.00 

1.00 4105.24 2041.14 1227.93 

0.00 0.00 0.00 0.00 

............. ············ .. -................. .................. 
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.. J!•l Cas,..f t 9:!!! At &dj~ttd •arttt Pric:SJ in I ,000 U.S. OOllAIS 

E:ono•nc &n11lys1s e•cluding indirect effects 

financial present v•lues 

at O X at 10.00 x at 20.0G x 

t ~ t • l ::~shf~ow 

"4!t cashflow 277863.90 122733.20 64465.15 
. . . --. --.. --- -.. ·- --- -......... -------·----

"'et indirect effects .................. .................... ..................... 
~~tal cash inflow 490n8.ao w.m.90 122416.50 

t:iul cash outflow 212865.00 101566.711 57951.42 

taxes 22287.99 9169.00 5091.76 

f~ow of funds: 

net fl"" of funds ·847.08 1082.87 1744.15 
............................. -----------· ............................. 

toul funds, inflow 3821.46 3535.19 3D7.65 

equity 780.00 780.00 780.00 

subsidies, grants 0.00 0.00 0.00 

loans ' overdraft 3C41.46 2755.19 2557.65 

total funds, outflow 4668.54 2452.32 1593.50 

interest 1627.08 1168.40 903.03 

repa......,,t . 3041.46 1283.93 690.47 

dividends distributed 0.00 0.00 o.oo 

net flow, foreign funds ·1104.:.a 524.05 1076.53 

------------ ---------··- ---------··· 
foreign fi.nds, inflow 2768.12 2526.07 2359.16 

eq.Jity 195.00 195.00 195.00 

subsidies, gr8ntS 0.00 0.00 0.00 

loant & overdraft 2573.12 2D1.07 2164.16 

foreign fords, outflow • :san.60 2002.01 1282.63 

dividends distributed 0.00 0.00 0.00 

debt service :san.60 2002.01 1282.63 

interest paid 1299.48 926.10 711.85 

loan repey111nt 2573.12 1075.91 570.79 

financial rate of return (market pric .. > 
ecOncllllie rite of return Cpreli•.adju&t) 

161.66 l 

165.93 x 

factor 

1.08 
........................... 
...................... 

1.00 

1.00 >s 

0.00 

1.00 

---------··· 
1.00 

1.00 

0.00 
1.00 

1.00 
1.00 
1.00 

0.00 

1.00 

--------·---
1.00 
1.00 

0.00 
1.00 

1.00 

o.oo 
1.00 
1.00 

1.00 

---~ 

---~---. 

2. I UlOO ' ca. S.l.l.. •I .A'. 
' 

adjusted present v•lues 

at 0 x •t 10.00 x at 20.00 x 

300151.90 132502.20 69556.91 
r .. ................ -..... - ............................. .. ... --....... -...... -
:i ................... ...................... ................... ,: 

490na.ao 2Z4299.90 122416.50 

1905n.oo 91791.n 52859.65 

0.00 0.00 0.00 

·847.08 1082.87 1744.15 

·-·--------- .............................. -----·--·---
3821.46 3535.19 3337.65 

780.00 780.00 780.00 

0.00 0.00 0.00 

3041.46 2755. '9 2557.65 

4668.54 2452.32 1593.50 

1627.08 1168.40 903.03 

3041.46 1283.93 690.47 

0.00 0.00 0.00 

-1104.48 524.05 1076.53 
........................... ... .... , ........................... ... ................................ 

2768.12 2526.07 2359.16 

195.00 195.00 195.00 

0.00 0.00 0.00 

2573.12 2331.07 2164.16 

3872.60 2002.01 1282.63 

0.00 0.00 0.00 

3872.60 2002.01 1282.63 

1299.48 926.10 711.85 

2573.12 1075.91 570.79 
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•otal cu~fl!!!!I !S !:SlilllS!!il ~·~l!!I! •!Sn in 1,000 U.S. DOI.LAIS 

Econo111c Anelytis ••eluding inr:lirect •ffects 

pr•li•inarily .cljusted PY 

•t 0 l H 10.00 l H 20.00 l 

t 0 t • l cuhflc:v 

net cuhflaw 300151.90 132502.20 69556.91 

------------ ---·-·------ ---·--------
net indirect effects ................... ....................... ......................... 
toUl cuh inflow 490728.80 224299.90 122416.50 

tot•l cuh autflao< • 1905n.oo 91797.72 52859.65 

tillXl!S 0.00 0.00 0.00 

rlow of funds: 

net flaw of finis ·847.oa 1082.87 1744.15 
.............................. -----------· ............................... 

tOt•l f...cis, inflow 31121.46 3535.19 3337.65 

~ity 780.00 780.00 780.00 

s'*>sidiH, gr.,.,ts 0.00 0.00 0.00 

loans & ~rdr•ft 3041.46 2755.19 2557.65 

total flllds, autf law '-6c;S.54 2'52.32 1593.50 

internt 1621.0S 1168.40 903.0J 

repmymnt . 3041.46 1283.93 690.47 

dividends distributed 0.00 0.00 0.00 

ntt flow, far•ign fll'ds ·1104.48 524.05 1076.53 

--··--·-·--- -----·--·--'"' .............................. 
foreign fi.nds, inflo.t 2768.12 2526.07 2359.16 

~ity . . 195.00 195.00 195.00 

s..tllidin, gr.,.,ts 0.00 o.oo 0.00 

lo.,,. & ~rdr•ft 2573.12 2331.07 2164.16 

foreign fll'ds, autflo.t • 3872.60 2002.01 1212.6.J 

dividends distributed o.oo 0.00 0.00 

debt Hrvic• 3872.60 2002.01 1212.6.J 
i nternt j)llid 1299.48 926.10 711.85 

loan r.peymnt 2573.12 1075.91 570.79 

financial rat• of r•turn c .. rk•t prlc1S> 

ec-ic rat• of r•tum Cprel 1•.adji.-0 

ec-ic rat• of r•turn cec-.prlcee> 

161.66 " 
165.93 l 

165.93 " 

feet or 

1.00 
--------·--· 
.................... 

1.00 
1.00 
0.00 

1.00 
. ............................. 

1.00 
1.00 
0.00 
1.00 

1.00 
1.00 
1.00 
0.00 

1.00 
... .................... 

1.00 
1.00 
o.oo 
1.00 

1.00 
0.00 
1.00 
1.00 
1.00 

- ~-

2. I IALDO & Cl. S.l.L., •Ii..AN. 

l 
.cljusted prH~t v•lues 

•t 0 l •t 10.00 l H 20.00 l I 
300151.90 132502.ZO 69556.91 

................................ ---------·-- -----------· I 

...................... ...................... ...................... } , 
490728.80 224299.90 122416.50 
1905n.oo 91797.72 52859.65 

0.00 0.00 0.00 
I 

-a47.oa 1082.87 1744. 15 I 
------------ .............................. .. ....................... 

3821.46 3535.19 3337.65 
780.00 780.00 780.00 

0.00 0.00 0.00 I 
3041.46 2755.19 2557.65 

4668.54 2452.32 1593.50 I 
1627.oa 1168.40 903.0J 
3041.46 12&3.93 690.47 

0.00 0.00 0.00 I 
·1104.48 524.05 1076.53 

......................... ... ........................... ------------
2768.12 2526.07 2359.16 
195.00 195.00 195.00 I 

0.00 0.00 0.00 
2573.12 2331.07 2164.16 I 
3872.60 2002.01 1212.6.J 

0.00 o.oo 0.00 

3872.60 2002.01 1212.6.J 
1299.48 926.10 711.85 I 
2573.12 1075.91 570.7'9 

I 
I 
I 
I 
I 
I 
I 
I ~ . • ,, ,, 
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•bSotusr efficiency Tnt · 1 in 1,000 U.S. DOLL.US 

Economic AnelY'i• et Merket Pricn, Hcludi,. indirect effects 

.construction ••• 
grend totel totel cons tr. totel pr•"'· 1991 199Z 

~•Lue of output, 0 490095.40 0.00 
.,..terial input, 1+1111 1116591.80 2713.12 

invntmnt, I 2695.29 2711.12 
oper•tion,. Ill 183896.50 0.00 

------------ --------·---
net dor-estic VA 303503.60 ·2713.12 

repetrieted paytaents Jan.60 92.82 
:ott ii.tionel VA 299631.10 -2805.94 

netionel ..egn 4105.24 0.00 
sociel Surpl .. 295525.80 ·2805.94 

present velutS et 20.00 ' 
PV. net netionel VA 69C19.59 
PY, netionel ... gft 1227.93 
?V, 1.nSk ii l tel l ebaur 0.00 
PV of sociel surplus 67791.66 

r-el•tiv~ efficiency of: cepit•l invested, E(C) 
foreign e.ch-.., E<fE> 
skilled llbour, ECL> 

490095.40 
183878.1'0 

·17.11 
183896.50 

-----··-----
306216.80 

3779.71 
302437.00 

4105 •. Z4 
298331.80 

11.51 
1.46 

56.21 

0.00 
2713.12 
2713. 1? 

o.::io 
...................... -..... 

·2713. ~l 

92.82 
·2805.94 

0.00 
-2805.94 

1644.80 
2360.16 
743.48 

1616.69 

------------
1284.64 

185.64 
1099.00 
202.50 
896.50 

prcd>ction 

1993 

9HZ.OO 
4403.30 
815.57 

3587.73 

1994 

Z9416.80 
14039.63 
2996.97 

11042.67 
----·-----·- -.. -... -- -.... ---

4708.70 151n.11 

185.64 37'9.02 
4523.06 14998.15 

252.50 280. 7'9 
4271l.56 14717.36 

--,;,....;.,_---

........................................................................... ctllfAll 2.1 - IALDO' en. s ••• L., lllLAll, ITALY ••••• 

Ab$olute Effieienc;y Test • 1 in 1,000 U.S. DOI.LAIS 

EeOllOllie AnelY'iS et M•rket Pricn, e11cluding indirect effects 

prediction 
1995 1996 1997 1998 1999 2000 2001 

v•lut of output, 0 37379.60 37379.60 37379.60 1737'9.60 3737'9.60 3737'9.60 37379.60 
rneteri•l input, 1..i1 15146.U 1397'0.79 14166.19 13970.79 1397'0.7'9 13970. 7'9 '3970.7'9 

invnt_,t, I 1175.43 o.oo 196.00 0.00 0.00 11.00 0.00 
oper•tion, Ill 13970.79 13970.79 13970.79 13970.7'9 13970. 7'9 13970. 7'9 13970.79 

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

net dCllllHtic VA 22233.38 23408.81 23212.11 23408.81 23408.81 23408.81 23408.81 

repatri•ted ptylllfltl 355.81 ll2.60 309.40 286.20 262.99 239.7'9 216.54 
net net i one! VA 21877.57 23076.21 22903.41 2l1U.62 23145.82 23169.03 23192.23 

net i one l "89ft 280.79 280.79 280.79 280.79 280. 7'9 280.79 280.79 
soci•l surph• 21596.71 22795.42 U622.63 22841 .13 22S6!;.G4 22888.24 22911.45 

present v•lutS •t 20.00 ' 
PV, net net i orwl VA 69019.59 
PY, netionel Ne9" 1227.93 
r:v, ...,.k il l eel l llbour 0.00 
PY of soct•l surpll't 67791.66 
......................................................................................................................................................................................... 

rel•tive 1fftct1nCy of: ceptt•I Invested, E<C> 
fore!~ ••eh.,.., E<FE> 
sktlled labour, E(L) 

11.51 
1.46 

56.21 
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Ab$olyt1 Effici!!!fY ffSt • ' in 1,000 U.S. DOL~S 

Econo9ic Anlllysi1 •t "9rl<1t p,.;,,., 1acludi,. inctfrect effKtl 

2003 

~• l ue of output, 0 37379.60 37379.60 
,..t1ri•l input, [+fl[ 14166.79 13970.79 

irwest_,t, I 196.00 0.00 
oper.sion, Ill 13970.79 13970.79 

................. ··----·-----
net ~tic VA 23212.91 23409.91 

repetri•ted pe.,.ents 0.00 0.00 

net nmtionml VA 23212.91 23409.91 

nmtianml ~ 290.79 290.79 

soci•l surplus 22932.0l 23128.0l 

prestnt v•lues •t 20.00 x 
PY, net n.tianml VA 69019.5<1 

PV, nmtionml dgeS 1227.93 
PY, ~killed lmbour 0.00 
PY of soci•l surplus 67191.66 

rel•tivt efficitney of: cmpitel invested, ECC> 
foreign 11ch8"91, E<FE> 

skilled lllbaur, E(L) 

prom.:ti ... 

2004 zoos 

37379.60 
13970.79 

0.00 
13970.79 

--·-··------
23409.91 

0.00 

23409.91 

290.79 
23128.0l 

11.58 

1.46 
56.21 

37379.60 
13970.79 

0.00 
13970.79 

.. ............................... 
23409.lt 

0.00 

23409.11 
290.79 

23121.0l 

2007 

37379.60 -633.ll 
13970.79 ·6141.21 

0.00 ·6141.;?I 

13970.79 0.00 
... ................................. ... ................................ 

23408.91 5507.95 

0.00 1026.12 
23408.91 4411.12 

280.79 0.00 
23129.0l 4411.12 

. 
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~o•e•gn ~•C"!!:!!I! ~ffKt in 1 ,000 U.S. OOlLAIS 
Econaonc Al\lllysis Hcluding irdi ~ect effects 

TOO 1.6\IU foreign cu a 

total foreign inflow 

l!qUi ty capi t•I 

subsidies, grilnts 

to1ns ' overdr1ft 

uports 

indirKt l!ffKts 

total foreign outflow 

roy•lties 

~ii:-nt 

iq:>arted .. reri•ls 

rep11~t lo- ' overd. 
other repm..,_.,ts 

rep11tri•ted "89" 
dividends pmid 

interests 

indirKt costs 

net foreign exchge flow 

i111POrt substit'n effKt 

net forgn exchge effect 

present v•lues •t 

foreign exchqe flow • 

net forgn exchge effect 

100.00 ..,its local QJ 

grand tot•l toUI cons tr. 

125439.40 1742.00 

------------ ····-······-
19S.00 195.00 

0.00 0.00 

2573. 12 1547.00 

122671.30 0.00 

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

1679811.00 2195.82 

--- --·- .. ---- ·--------·--
0.00 0.00 

23G6.92 2103.00 
161aoa.5o 0.00 

2573.12 0.00 
0.00 0.00 

0.00 0.00 

0.00 0.00 

129Y.48 92.82 

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

·42548.54 ·453.82 

245364.40 0.00 

2021115.90 ·453.82 

20.00 l 
·13908.17 

47300.11 

tot•I proctJc. 

123697.40 
................. 

0.00 

0.00 

10U.12 

122671.30 

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

165792.20 

--·---------
0.00 

203.92 
161aoa.5o 

2573.12 
0.00 

0.00 
0.00 

1206.66 

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

-42094.n 

245364.40 
203269.70 

PHOTOVOlTAIC MODULES 

.construction ••• proctJc t ion 

1991 1992 1993 1994 

1742.00 1011.07 2423.34 1'907 .ZS 

--·-·---···· --·--···-·-- ....... ·-· .. ·- -·----------
195.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 
1547.00 105.31 150.78 553.05 

0.00 905.76 22n.56 7354.20 

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

2195.82 2124.54 402l.82 12890.93 

------------ ------------ ............................ -----··-----
0.00 0.00 0.00 0.00 

2103.00 675.13 764.02 2802.111 
0.00 1263.77 3073.16 9709.74 

0.00 0.00 0.00 193.38 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

92.82 1115.64 185.64 185.64 
................ ................ .............. . ............ 

·453.82 ·1113.47 ·1599.48 ·4983.66 

0.00 1822.40 4556.00 14708.40 
·453.82 708.93 2956.52 9n4.n 

-~ .... ---_:_-

\. 

,, 
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Forti an faf!ltn!!! Eff!St in 1 ,000 U.S. DOl LAIS 

Ec-ic Anelysis Hcludi,. inc!irsst effssts 

100 111its foreign OJ • 100.00 111iu locel QI 

1996 

toul foreign inflow 9561.1111 9344.90 
.......................... ------------

~ity capital 0.00 0.00 

subsidiH, gr.,,ts 0.00 o_oo 
l- l OY1rdreft 216.98 0.00 

111ports 9344.90 9344.90 

indirect tfftcts .................. ................... 

total fortig"" outflow 13768.65 12646.09 

--·--------- ......................... 
royelties . 0.00 0.00 

~i,.ent 1099.36 0.00 

imported .. teri•ls 12313.48 12313.48 

r1P1yniet1t l- l ovtrd. 193.38 193.38 

other r!Plymentl 0.00 0.00 

r1P1tri1ted WlgeS 0.00 0.00 

dividends p1id 0.00 0.00 

interests . 162.43 139.23 

indirect COits ............. ............... 

net foreign uchge flow ·4206.77 ·3301.19 

i111p1rt sut.tit'n 1ffect 18689.80 18689.80 

net forgn 111chge tf ftct 14483.03 1531111.61 

1997 

9344.90 
-------- ........ 

0.00 
0.00 

0.00 
9344.90 

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

12818.1111 
--................... -· 

0.00 
196.00 

12313.48 
193.38 

0.00 
0.00 
0.00 

116.03 
............. 

-3473.91 
18689.80 
15215.82 

pr~tion 

1998 

9344.90 

-----··-----
0.00 
0.00 
0.00 

9344.90 
.. .............. 

12599.68 
........................ 

0.00 
0.00 

12313.48 
193.38 

0.00 
0.00 
0.00 

92.82 
. ........... 

·3254.71 
111689.80 
15435.02 

199\1 2000 2001 

9344.90 9344.90 9344.90 

------·----- -----·------ --·---------
0.00 0.00 0.00 

0.00 o.oc 0.00 

0.00 0.00 0.00 

9344.90 9344.90 9344.90 

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

12576.47 12553.27 12530.06 

------·----- ......................... ---------·--
0.00 0.00 0.00 
0.00 0.00 0.00 

1231''.48 12313.48 12313.48 

193.38 t93.38 193.38 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

69.61 46.41 23.20 
. ........... ............. . ............ 

-3231.57 ·3208.37 ·3185.16 
18689.IO 18689.80 18689.IO 
15458.23 15481.43 15504.64 

··········--·----------------------------------------------------------------------------------·········--·-··----------········· 
pr~s1nt v•lues •t 

foreign 111Ch'"l!e flow • 

net forgn exchge effect 

20.00 s 
·13908.17 
47300.11 

PHOTOVOLTAIC llCDUlES 

--.-......-- - _. 
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·-------------------------------------------------------------------------- a19M 2.1 - IALDO & CO. S.l.l., •!~All . 

fort•51!! 'ach!!!ll! ~fftct in 1,000 U.S. OOl..LAIS 

Ecanaa•c Anel,wis excluding indirect dfecu 
100 ,,,. ts foreign CU • 

tOUl forttgn inflow 

equity capit•l 

sub$rdits. 11r.,,ts 

lo...s I OYerdraft 

taparts . 
indirect effects 

total foreign outflow 

roy•ltin . 
equi~t 

i111pOrted .. teri•ls 

rep..,..nt la.. I Ovtrd. 

other repmyments . 
rep.tri•ted wages 

dividends pmid 

interests 

i ndi rtct costs 

ntt foreign exdlge flow 
illJIOrt sut.tit'n effect 

ntt forgn exdlge effect 

prltSal'lt values at 

foreign exchange flow • 

net forgn exchge effect 

100.00 ..,;u local cu 

2002 

9344.90 

---·---·----
0.00 
0.00 
0.00 

9344.90 
....................... 

12509.41 

---------··-
0.00 

196.00 
12313.41 

0.00 
0.00 
0.00 
0.00 
0.00 

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

·3164.51 
18689.llO 
15525.22 

20.00 i 
-13908.17 
47300. tt 

2001 

9344.90 

------------
0.00 
0.00 
0.00 

9344.90 
..................... 

12311.41 

----·-------
0.00 
0.00 

12313.41 
0.00 
0.00 
0.00 
0.00 
O.O'l 

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

·2961.51 
18689.80 
15n1.22 

procb;tian 

2004 2005 

9344.90 9344.90 
--·-----··-- --------···· 

0.00 0.00 
0.00 0.00 
0.00 0.00 

9344.90 9344.90 
................... ............ 

12311.41 12313.41 
--·------··- ------------

0.00 0.00 
0.00 0.00 

12311.41 12313.41 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

.. ............... ···•····•·•• 

·2968.51 ·2961.51 
1116119.IO 1116119 •• 
15n1.22 15n1.22 

PllOTOVOLTAIC llCDUl.ES 

2006 2007 

9344.90 0.00 

·-·--------- ·-----·-----
0.00 0.00 
0.00 0.00 
0.00 0.00 

9344.90 0.00 
.. ............ -... ........................ 

12313.41 ·4502.65 

-----·---·-- -·----------
0.00 0.00 
0.00 ·5521.TT 

12313.41 0.00 
0.00 1026. 12 
0.00 0.00 
0.00 0.00 
o.oo 0.00 
0.00 0.00 

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

·2968.51 4502.65 
1116119.80 o.oo 
15721.22 4502.65 

\ 
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1 .. 
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---------------------------CorP4'11 2-1 - 8'1l..00 ~CO. S.R.L., "IL,;:oN. :~""-• -----
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I ANNEXE I 

I 
' 

\ I LIST OF MAJOR SOLAR P.V. SYSTEMS 

I ALREADY SOLD BY ECOLOGICAL DESIGN 
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\ ' - - - - ..... - - - - - - - - - - - ... . 1~1 - .. ....... -
RmIS~ OF SOUR ENmGY IllSTALLi. TIONS NA 

... ,,. OF CQMP.'ANY • C:COlOGICAt DESIGNS tpvr \ I JTn 
-.;.;.l;.''1D;;;;;;._.-.. ............. .-................................... ;;,.;;•..;•;.•-·-· ~ 4!.!. ·.!'-' .... ' ... ·'--..l..!.i.'!'.:..:J ••• ! •••••••••••••••• 

-· ........ ·------------·-· -·-----....,..------- INS'n\LLA. TION I . CO.~'l'l'S ON PER.Fav:ANCE 

SI'IE DIS'IfilCT 
------------------.... -----. ···- .. -.... ··---·-.----------------

OPERATIONAI/NON OPWTIONl.I/ 
CONDITim Um:NOWU Nl\TURE UTE CAB.Cl'l"f 

------------------~~----------+-·-------------1--------~~---------+-- ....... ---·-· ... ·-·· ----------
e.g 

• ··1. DambCNera Farm 

Hr Hupasu 
Ht.ldoro Sec. School 
Hurdyi 
Hr H. Rushwaya 
Hr Hapindu 
Zadock Husipambi 
Hr Hwena 
Hr Oauraaanzi 
Hr Harava 
o.o.r. 
One plus one 

Hr LO. Chipatp 

Mr Moyce 
Mr f. Hageza 
Hr Nyamadzawo 
Zimbabwe Sun Hotel 
Hr Guni 

Mr Bruford 
Teletronics 

;tr Chagwiza 

Cli\le Kay 

Bindura 

Masvinqo 
Hasvingo 
Hasvingo 
Hasvingo 
Bikita 
Chi vu 
Masvingo 
Gutu 
Zaka ·~ 

Masvingo 
Masvingo 

Zaka 

Zaka 
Hasvingo 
Harare 
Kariba 
Harare 

Harare 
Harare 

Gu tu 

Kadoma 

!!:! T ou e..re required to make 

P'I Lights for 
HolidaY Cottages 
2 light system 
4 light system 
3 light system 
4 light system 
5 light system 
4 light system 
4 light system 
3 light system 
5 light system 
5 light system 
8 light system 
4 light system 
3xH40,1NG20,2AH 
Batteries 
2xLH 15,tx LH12 
2 light system 
Al9 Bowl lights 
5x LH12 lights 
18 light system 
2x 8 light systems· 
8 light system 
AT9 Bowl lights 
2x NG6 charge cont. 
tx H45 PA 
lx H40, lx NG6 

September 
1988 
22.3.89 
28.3.89 
4.5.89 
19.1.90 
24.1.90 

23.2.90 
7.3.90 
9.5.90 
11.5.90 
28.5.90 

23.7.90 

2.8.90 
16.8.90 
30.8.90 
6.9.90 

6.9.90 

400 w Opc:ra t1on11l 

lx S119,1x battery 
1x NG6,4x Brick imp. 

detailed comnenta on a· aepera te aheet or paper where neceEsary. ~ 
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RD'.HS'!m OF SOUR ENmGY Ill'STALUTIONS NAME OF COMPANY t •• J.CPJ-IJ.G,_Ilj\L •• ~.5&\!i_:\.~~.!J._~.q.,. ••• , •••••••• , , •.,. •. 

- .. ... . . .... -.. _..,___ --·· ,......._..._, 

INS'D\LLA TION 
~ - --· ... 

Sl'JE DISmICT 
NA'IURE D.\TE CA a Cl'l"! 

~?TS ON PmF<JriANCE 
-----· .... ·--·--------

OPERA TIOI~I/t:ON OPW TIONAI/ 
CONDITION UNKNOW?! ----+-----------41---·-----~--------1---------+-----------.a.- . -.. ···- ..---.... ·-·· ------------

e.g 
I Bindura I P'I Lights for I September I 400 w . I Operational .. -1. Damba.1era. Fa.rm 

Holid,y Cottages 1988 • 
Hr A. ChiaJti I Chivu I 4x light system 25.10.90 
Sanyati safari Harare 1x NGO, 1x H45, 

4x AT9,1x Battery 
Hr Burdett I Kariba I 1x NCO 1x Battery 
Solar Products Harare 1x LH20,5xAT9,JxS11t 
R. Nyamadzawo Harare 4x AT9,4x5119 
Hr [. W,ma=to Hasvingo 2xltl18 Solar Bulbs I 4. S. 90 

~ 

1',B 1 You are required to make detailed c011DCtnta on a· aepera·, l ;1heat ot paper vbere neoeesa:.ey, 

- - - - - - - - - - - - - - - - - ................... ' _'.\ 
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RID IS~ OF SOLAR EmltGY IUS'D..Ll.A TIONS NA~ OF COMPANY t. ~~~~:'!:~~~!~. ~ ~;..~.~·-·~-~~~· .. , .......... , •, ... , .. . 

; 

~~~~~~~~~~~~~~~~~~ .... ~~- -~~~~~~~-~--- -·.. .... . . .... ·----....... ----·-----
Sl'lE 

e.g 
• ·1. DaJDbowera Farm 

Solar Products 

Mr. Chibadza 
Cool tech 

Mr Fasho 

Teletronics 
Mr Gangat 

Teletronics 
Gudehue rrense 
Teletronics 
Solar Products 

Teletronics 
HrP.~ 
Clive Kay 
One Plus One 

LO. Chi~to 

DIS'IRICT 

Bindura 

Harare 

Harare 
ICadomt 

Masvingo 

Harare 
Masvingo 

Harare 
tl.lrOlllbezi 
Harare 
Harare 

Harare 
Cutu 

Masvingo 

Zaka 

NzB 1 You are required to make 

INS TA LLll TION 
--·- --·· 

NA.'ruRE 

PV Lights for 
Holiday Cottages 

4>e 5119 Bulbs 
4>e 9w bulbs 
J>e AT9 lights 
5x 5119 lights 
10>e 4120 
20>e AT9 9w light~ 
305119 lights 

DATE 

September 
1988 
1S.11.90 

15.11.90 
16.11.90 

4 light system 
45119,1xNG8,1xH45 
1 battery 
1x H45,1xNG8,2x 51191 ZJ.11.90 
1x719 battery 

5x H45,10xNG8 I 26.11.90 
5x 5119, 1xNG8, 1 x200 26. 11 • 90 

AH battery 
1x JB J J0.11.90 
1x H55 J0.11.90 
5x NG8 10.12.90 
20>e 5119, 10xH45 11.12.90 
5x NG8 4x LH 20 lent rn 
5x H45 11.12.90 
4 light system 14.12.90 
2 batteries deltech 14.12.90 
14 5119,4x AT9 20.12. 90 
250w Inverter 

CAil.ClTY' 

400 w 

COi~l'l'S ON PER~.ANCE ·- .. -..... ···-·--·----------------
OPERA TIO!.U-..I/t:ON OPl!lU. TIONA L/ 
CONDI•1'JQ?; UNKN<1«N 
........ -·---·-· ·- -·· -......---------

Opt:ra tionnl 

1 deep fridge 8 ligtjt14.1.91 
sys tee . . 

detailed colllllenta o~ a seperate sheet or paper where necessary. 
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RmIS'JER OF SOLAR E~GY Il1S'rALUTIONS ii.'1E OF COMPANY •••• ~~!!';~~!;~~. ~~!'?!~. ~~~~ ! LTD I •- •• • • • • --~~.· •-1 ! • e I e ! e r • e I a. ! •• t e ! ! • l 

I 

~------------------.... ----·--------------------- ----------------------· ·-···- ... -.. ··- .... ' ....... ___ ,_._,.,____._...,_ __ . ·-
SUE DIS'mlCT 

ms'n\LLATION C()i~l'l'S ON PERFCt;ANCE 
~ - -- ~ .................... - ·-----------~------

OPERATIONAIJ~ON OPmATIONAI/ 
COND1TION UNKNOWN NA'Ri'RE MTE CAB.Cl'IY 

-------------------1-----------~-------- ---------4---------t----------+- ........... ·----... - - ------
e.g 

• ·1. Dambowera Farm 

Solar Products 

_ Chipato 
Oollbwera 
Teletrooics 

N.R.Z. 

Solar Products 

Cool tech 

Hr ti\Jderi 
Mr Donald 

One plua one 

Bindu.re. 

Harare 

Hasvingo 
Bindura 
Harare 

Bulawayo 

Harare 

Kadma 

Kariba 

~evingo 

PV Lights for 
HolidaY Cottages 
6x5119, 12xAT9, 
4xH45,4x .182 

September 
1988 
16.1.91 

4x H45,10x LH20, 
25x AT9w 1100 5119 
4x 5119 18.1.91 
12 light system 22.1.91 
20x LH 20,20 lanter 22.1.91 
20x NG6, 5 timer sw' ch 
5x NG0,125 bowl 11 ts 
1x Helios solar pow 30.1.91 
supply system 
1xMx2,2xAH 200 
batteries, 2x f/glads 
boxes 

1. 2. 91 

1x H60,1xtti6,2AH200I 5.2.91 
batteries, aust 
inverter 
2x 5119 Globes I 8.2.91 
2x H60,1xNG13,1xJ82 14.2.91 
2x 200 AH,3x5119 
4x LH20,3xAT9 
1x lantern 
3x 5119, 4x 5119, 

1x AT9,2x batterie1 
19.2.91 

400 w Opc:re. tiona.l 

" 

, ,1 
~f 

ll 

!!.:J! a You are required to make detailed coaments on a 11eperate sheet of paper where riece&Da.ry. 4 
---~~---~---------~~. f ' ' •\ . 
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ANNEXE II 

TENDER OF NATIONAL RAILWAYS OF ZIMBABWE 
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NATIONAL RAILWAYS OF ZIMBABWE 

Code No 
83-2~410 

Telei;hone JGJttt Ext 32<t1 
fELEX .,SUPM.t.N" J3M6 l.W 
T£NOER ENQUIRY 

llll'PLIH IAANCH 

I' u Uc>a 199~ 
BULAWl\YO 

ll'IO(ll('t"'"C·: ''Hl\H_~ul'rLY'' 

NOTICE N~ .,,,. Jf4J. 
TO: CHAIRMAN ltNOEll ROARO 

utlt" : ________ 11_...M .. u....,c.,b,__19 10. 

~•ndera ... hwtt.d for the llll)ply of the ertlcl•• enunitrated IMlaw :-
1. fttnduf noo1nwnta Cau I~ ()ht11in1od fru111 the S11~"1tll1r.H M.ln.'l\jC)r. Natlnnnl RJilwav::. of l1111lli11Jwe, Alr11:11 

1
:u..,1u, 

R,11-11vu 

;/., Corr,.1poi•lnnCl!I llel11th111 lu Tor~r 11otorn,. n11sl not '18'/e Tem•"' F1•11•u y Nntlo-" N111nbn quol(ld on the t'n11·~I·~·· 
and ahould be lldilrm&od to ~·•t>fllLIOS Mmlilt,IC•. r;o•.eo.. t')'l'l 1k1t:iw:ivo tTMl1:11 .U0-15 5L1~•1(lll zw1. 

3. T endltr9 wi II c loso 11t 1 O:UO lumfs u" t''IC d<1te IJtl tuw and w• II llf' 111•111111 u•l that 1!at1• 111 tl•Jl I irrl(· i '' rhn pr11:oe•\C" 

t•f Blddt'N who i;lu.ros(· tu ;lllr:-•'lli 
4. Tend• Ou0Ulrion8 ""4t be •lllmltted to': l he Snc.rot.'lry, Ciovrrnlnl!nl l1?111h·r R"'"'• l'.(1, R11x Ho7r •• t.n"""WJY 

H
111

rnre u Firth 1 loa lomrm Huu:Or\,57 S11nt(ll'll Mnr.hnl l\~nnl', H•lfarn, Zlnlh,.,liwr. 1T1·lr~ '..!21>62 lYi T"!•n\,.1\. 

!)_ T,.rrclof Ouot:nluna i11sealed1mvulu11U:. ''"'"' 1J11 •·111lur.:eri rn• rhu uul:.hll" vwlth lhu ,,1_ .. ovr'41••nt1o1111nJ Tmrdur Nullo• 
N111nller 01\d c I~ ino di.tll. l 1u11lnri; o;11l11roi1tml by '" lnSP";11lh 1n11s\ ';\;1h'! rtr•;u Iv thc-rrlll tl11• T"•Kll"I ( ••111trv Nlr•rilX'r, 
n;ir'19 of thu Toll(lr""' thu survil.f' nlh•rud ., •. ,rt tlrP ;r:nou·•l J•nl ,._,..,Ix• 1l.::.p1tl<.h""' '" ''"'' f,,, .1rlivi•rv hy 
1 fl,UO hCJUfS lH\ tltP. C,k~I'"" 'li1tu, .,)Jiil fh·! .. .-1r1f tr n.1rH.itl 11f lhu lur•(t•t •tt\l~t ht• l'-'' .• ff:rl 1h1t f.1lt•t flt;111 tlr(: 1.,,.f1_~,.ftalf ti:lt(• 

6. IOl'~l1er~ wh1c.h or,. nut ruc.;OIY'Od l.lv 10 0'_, ·11rr•. 0·1 tl1n '·"-'-'"''''' dtrrtt' w1"~1hl•r by h;t111I. post •• , tuh:qr .. , 1J,. will l•· 

\roatod ns lntu To~'!i 1'•"11l1sruyu .. !o<I 

' Tiu• countr'( uf U1l-1i11 .uvt "ur 1n.1uur:.1. t:irfll 11\ll!'tt ,,..! ·;• .• 1~c1 ,,, l'Vl''Y T1uufu1 

8 .. Th1:1 Adrnu11st1:it11.1n r1f llM• H.11tw,1y:.. '111• 1 ~ •• ,,.,f h1 1lcl 1l.,l"'' !• .. • ,u.1 .. 1.•pl tl11· l11N1~: .. l l" .i••v 1,.111IP1 ,utd , •• ~1·1vP~ thu 111,,f1t 
to ~l'let:t nnv lmllk:1 111 wh11l1• '" '" f""' ,,.,.; -_IL1ll •·I l•· ,4,:,.,,_..r 1., q•v1: •fl•Y ,,.;r,.,,., Ii< th•_· ,.., ... ·ll•ll' r,r .1·1v 1.,.~., .. , 
llf thn acr.01rt;l11<:•: thumuf. - . 

Tho ltegulltlons overleaf 5hOll be binding on ell Tenderer&. 

Ci,,~ 
Clor;ln\I ~.·\ 
01'111 HAY 1,90 

. (.') \L . ~" A.-------
----·------+.>.~hJ-.1-.-.....,:;.~~--lo.o.t-· ·--

! .. _._,.,~-11-+--'.- Ii.I\ II 
(A2tl llFM 

NO. 

1. 

lll 'jt.;llll'l ll •N 
' - ,,,., (jTY 

!Hc6ll1 !W!,E! S11P!~.t .. t!!X'f ..!' 
s.u.~ \\,~~' :rui·ar P""' .. ;.:,v.uie ttt !;,.,.1~t Cher91n9 No. 
of 24 ~olt Battery Bank. ~o CSE•• spec:. 
1/.101 Solar Cdlla • 
oc.a1z. coot 'l-s6-s.oo~> 

2. Seler Power Module f'or o.c:. -Trac:k Circuit No, 200 
App11catton To cs~·~ spec. No. 2/90 
s.11r CellG. i 
(N.R.Z, CODS 4~~~)2.9..!> 

Ea&'li•lt d•livery must b• quoted. 

WJSI It. 11 ttandatory l'Ot All ZlmbebW•-" 
1a1ed Tonderer:o '1'• Q\iOt• on An 
r.o.K.- ZIH8AIW~AJI STATION IAS%1. 

•rauure to 1upp1y th• alaoV4' d•taill 
could jeopacdis• the eeeeµt111c• of your 
offer. 

706HO and 706751 .5TOCK 10 WAl'D IULAW~YO 
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~n::no!:?N Mlt net s::pp:.:: -:-: l~:...P. •1ct. -:A.t.: :i-:t~E~ ~c~ rcR ~• ,..,L-: 
SA':":tP.Y 9ANIC S~~ ll:T.:\.~·r.s,::".' .~::::_ ~.'~~jf<~,:. r;:;.r ::! .. 

':'::b 1peaiticacion eovu·s :.'\• '-•!.!·.ta~· ;.=1:.u':l'auor: ~•~ui:•m•nt:.s ~..,r -::?\• suapl·: 
-,t ;1 "olar ·rol .. ~ie Mdul•• :!> ;)it .:ae~ u :ie:.ii t~·1 :.~ .,.1nqt-1pa .. 

:r.e :e>mph~t .::)?".' o! ";.":• !ol!o·.on:-:c; :.:.li:! .. ;c:-::.~:-: ::iar.l;1i.- ::it:s: :i~ ~a::l::u.-::e~ · . .-i::: :·o~ 
oi!u. 

. . 

: . ~ -

~ec:inic:.s! ~•ac:::::':!on ~= :.-:• -t-~;.;l.;:me~t !•:.s ... !i:t~ -:::e -:•-:::::olocr: •.a.C ~~· -:.::• 
::1ar.u!a~-=:l:'•~ l.!1 :on1 ::ue-::.~fi ~• ;:::o:::: ·.·o.l :a~:- .:• ~.:~ •!".~ 1ci·;~"\":.lqH Au::i.::..s :!= 
•.-i.~~ -;..~• ~::h:;~~vq:' .::~os•~-

:!l$;allation :!\e~::ods, ~i~~•~s~=~ ~·~::~i~ues 
ir.c:ludinq :ela:!a ~estJ an~ ~c::.;s~~•n:s. 

,, __ 
-··-

2 .: • :'!\• ~·n.1~!'•r ,r..~!! •r6'"".:.:~· -;;.. !a:nperat·.::• '!""r":'• :~·=: · . .;:.~.;~~ ~ac:\ ~'!!!;:~-!:~'! 

~ul• i• ~U!t!.1!e•~ =~ ~;-sr£~: ·.:~:.:a~ ~··~~~~ :~e a~e:::.:..:£~ions d. ....... •-: 
!.n t:.,il :ioc-.:m• .... 

1.2. W!.:!'.i.r. ::..'le 9ara.cieo:ers ::it 0:;-'l:&-:.:.;~ •?e·:;..!'.;.co;; ''.: :.·as lOC:'J.::le:i't. 't.:i• :~.!.~-;'! 
solar ::ell :nodule shall :tot ·;n:ie:-;o an·: !:i:::i ':>f ~~:;iar.s:..on or i:~nt:~c-::.o .. 
whie:-1 wi!: a~!::t ~~'! ~•:!:::-:~·=• :;,: ~--:e ;o~ar -=~!.l :":1cen1~ ~ ... ·ne:: ~.wuri:mO::. 

l .-t. The ~d..:l= aha.ll !.le ..Ol• -::i ·.n =~, :.:!.~e ::m;i::.uo1.u. c:·rc:l.:.::q "t :e~c:.u::.:n iii 

wcU!~ :e ~n::..w-.t1r•~ n; s•.1!'.!!.;:tt_ i~~ar;. .. ·_::::-:::.~~! !~::: ~.-. ::~~:; _ .. w-..11 ·~:;c~:.:ir. 

l • .: . !~• l!IOOule ei':~!! .:.• w'-• co ·-'•":..":•t.and 1uade~ :ool:..:tq sue:1 as •.-oul~ .,~ 

encounur~~ e:' & !'::.:·.-:· .!c.•mFo"'r :i: :-•l.:l on a :'IOt da:·. ':'encarers 1?\al:. ~:. ·:e 
!ull dttaih of the paraaectt':'J iJ:teu· ..... ~i:~ u:::: com9let.i! :nodule ii t11:1c :o 
~•~t t.~1• requ1:emtnt. 

l 
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3.6. Each co•~let• IBC).411le s~all ;;a ..-•• ~: cesi.sunt to • 111inh'u:n 9ar't.ic:le tnercr; o! I 
lO joul••· 

3.,. Eaon OOllpltct sodult th•ll o• rtaaonaol/ agle to wi~~•tan~ :he et~•~':I o~ I 
•~n• throwiftq Ctai1way balla1tl ~Y vand~l•. 

3.1. Tht aurtaca at.th• 11.qh~ il'tor~~~i !act ot eac~ c:ompleee module shall O. 

1 lllOOt.i, •n4 noc concluc:ivt to th• ac:umulation o! dutt or ~1:.h•r opaqu• .. tter 
vftioh vill reduce th• et!ie1tnc:"/ ot th• device. 

l.9. re u 18feracLve Ch•c a !u.U dHcr.&.ption o! Ch• l\nWl'• of tena perfonied eo 
en1\al'1 eaoh aot1ple~t lllOdule •••~ th• &bOva 1nv1ron.11ental 1pec~t1caciona be 
•uba1tcecl d•ca~lin9 ~· r•tul:a 4nd ~r ..... ~~~! ~~.::: -~~~n ••c:n COllP1•t• 
illiciul• wul operate. . .. 

I 
I 
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REGULATIONS 

l; The da!t! of cnmmencermnt arl<1 con1p1erron nt Ut!llYf?f'y musi iJtt "l._,.;.;f,.·"1 '" \!l(i 

lt'nderer's after. ProtreC[~ de!1vnr11t" lllitV l.!H 111~1Mt as u11111:;p011s1v1:: Tnrnl!; 

of dofi\';~r¥~ F.0.B.;C & F !!rvi nllwor tr;1dr. •t-rms. commonly rultm1:<I 

to ae 1rn:.,mr~ 5~11 r'l:lllM 1M.,111111:1s .... ,, .. 1;;,:,.1 t\i tl-.n;r; ::-,- :~;: -.u::;.;::! :':dili~' ~-J. 

the •'.Jlarna110:'1.;l Ruic:; for ttn h:lt1rprnti't!it'!! ~ tli.: l•l!d';! l'!'nt<; prrhlish~ hy "'" 

ln1errt1tnJ11ttl Ci.~urt.u• vf Cu.ii.r.Qi\.:G, P:.tr';; 

2; PrCl9~t1ve Tnrtrlttrers reQ1m11iq any c:l~rifu::ottion on 11111lhtrs rl1lt1t111u tu this Tn11dm 
m.r; cvn~act thfo 5Pt.'!'.'h~5 hA!t""U .. 1 >el ti·rtt 11-.ailir~ iiddrf!U inJlc11t::rl t11 wgc 1 ul !Iii~: 

docurmnl prov1<1(1(1 s11ch commur11c111iu" is liurl\I 1•iuo tu H;.;. .-.l;;~;i;w Jtile of t!H3 

11'.'nder. Suc:hc01nmunicnrmn shall riol 111 ;111y WlfY 1nturforn will11ho r.1111fid11nliallrv 

la:1dcr; !he !'!~!·~~!!...:.t! ~,"'!!~'-'!:!'!~ ni ~·inUl'.lirwM -..;J~li i-.tvu ii1r.ri~1l1t i1-,d;:ot";u.,1a·,- aa;· 

Tenderer as a res 111! ol ts h•1ia01 ul 1111:. R.lgulat i~w1: 

J; Except in soec:•i11 r·1rcumsta111:~ whore, o waiver is granttill lN11!111·• !;h;1ll I~ 

oxpec:tttd to r1J11nin valid fur 11 period of 90 tl1tV!i trom lhtt ct~11111d:1le11nd 

during this pr.riuJ nn Tnncfore! niav w1tlldntw If!: bid; 

11.· lf'ndernrs 1111.1,11!11s1.-l' tl~1! C.r.11•1'- a1KI ·_, !>t:'rvic:(•!. ulft?1ttd conlom lo therm 

<1rlvnrl1:.t'll ;11wl 11~11 wlm•·· ·,1, 11d.11d~ •11<':1!11w1NI 111llw11!1.:hrm,;<1! !>li:c:1fic:;!ti1111:; 

havo lr.c11 !>llf'J('ri:~c11~1 lht' l,1lt>5t 1ssuod l.Jv the CUIXt!r rit."(1 ins I ih1lil•1 sh«1ll 

apply. 

In flXC~ 1ll'\,111 !llf• i1111 va hit• ni tim l:l•llllotl:i i w1ii1 ii•: :.1•J.•.•~,..fu: r;1;iilt'r;;;, 

i;houl<I ii hr. r10l!ll'if'l'.1111•cr.c;c;11ry. In 11J1cr:pl101~1I l:llCun1sli1rtt:l!
0

s hclh Tr:ncfrn 

Socl.lf1ty 11nct fV'rlounarct' s•·r~11r11v nnv be rt?11u1rc<i anll lh1s w1 II UP 

SIJtl(;lfiriil i11 lbu T1.il<1t"ll 11~q11111:11n:11I:,; 

6: r" i lure to 1:1imply wit 11 the &bovn reguldl ions wi II ll!!lult in rlw. rr.1m:t iu11 of 

Tender. 

- -t_--
...... _____ _ 
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4.1. &loft CGl!flne 9Mule --~ M 9\IU'Aftte~ ~or ai.lve 110ntft• tra9 V\• '.!.ate I 
! c la pgc 1ntc opei-niq ••rv1C•. 

4.l. Atta elaftft Mft'2ll operaUNf .. rr1c:1 a aelecnd n~r of '=''ll!Dleu solar I 
c•ll modulH will be r1110ve4 !rCM dH &M cened 1n •oeor'..ance to a.a 
•avi&ronll!eft~ •fael'1~•Cions which ~ovtr th• ~il:\4lar mod11l•. 

4.l. Should any llodul• !aU C.'\e env1rormenut t .. u conducted vid\1n. t\leln 
aondla operaunq ter-r1ce. :t:en :.'le tenderer shall aqr•• to replace eac!'l 
coapleu aolu llOdul• ·.,1:: .. 'to11t &.n·1 addit:.onal ::os'!s to ~11l: 1.n~lwUnq ~ru;!t'! 

and duu ... 

; l gl!S~UCTIW" 

I 
I 

S.l. tt ~• ,r•!•r~ed :.'tat &ll :I0\11\~1~9 ar:anqe:nentJ ~• ~rovi.ded o? "l'Z. ~· I 
~a~~•rtt '-• ~ l\IOlUt au ~.,. "·'='~!!&~,· ~e~.:.!1 :'e'(~~.:-.ci !:Jr anufac:~· 
of t.."l• ~u..~'!~~; &:-r&.-.~.-.ri~ suc:i ~"lat t.•ut solar llOc!ul•s ·.,ill operate to 

apec:1!1cat1on. 

5.2. I! 1~ ~ deeaed nec•••&ri ~~ tn• :ende:er. th• ?ender•r 111#1 supply t.~• 
lllOW\d.nq arranq ... nts in adcli :i.on ~o th• solar ::IOdulH. In ~"l.i.s cu• :."le 
T•nd•rll?' i9 ~ :uDC!.:: ~:,m~!.•~• de=i!.3 w: -:1'1e1t !'!"":'~1•d :!!f:l~n~:.:;q ar'!'ar.q'!'~~:s 

&n(i "::) :l•&r!.y •ta'CI wft? 1~ t • !'!'~!•rr~ ~~ !"!'·~•!:.·:19 r:...-. i.:l:.O":I&~ O~ -:.~Ail:" 

u•~nq :.anui&ctured !:Jy mt:. 

5.l. Should~ provide t..'t• ~oopl•t• mo11ntl.~q ar=anqement :.~en :.~• succes5~~l 
;eneerer is 1nvit•d to inapec~ and •?prove complete s~J:~ure, ae ~n ~~s: 
:.: :~. c.u •n•u:• th• ter.:is o! quar&nt•e •• a•tailad in ••ction 4 o: ~~is 
dOCUll9nt ar~ ~!!•~~i~~. 

I 
I 
I 
I 

5 ·'· 
":!le l•c~• 1.1.z. vitb t.'• .. n\dac~•rs t-rial n11111D•r are to be incorpor1r~ 
i.~= u=!': ::,..""lr!"·~•-:• ~=~la =~= ~.ol.'C ;.;AiiaV .. •l ul -;."le ;.ette:,/se:ia.l nuci>er w1!.l I 
d••'!rt.:'y ~e ::ad:1l~. :er.:!ilr;::o ~=-• r•:t".1Ht.a tu suami: :"Jl.1. ~e:ails on :.>te 
method adopted to 4C!\ie•re T:."!t" ~"l'!ni!'~~·~~-

s.a. 

• 
S.6. 

th• cona~ct~on of eac.'l complete ~ule snall ~e 111c~ that tne device :sr. 
ba !'~lftOY~!rtpl~:-.i wit!°• •&a•. 

I 
I ~·~~ ii co •upply ~~ll ~·~il~ of t;~• •l•=~i=•l en~n~~~i=~-= :~ ••=~ 

cC111Pltct 101ar module. Th• •l•c)rical connac:iona muat be enclose~ ~lt~ s 
Ct'.'V•!' vttich ::aq\ii••• • .-i;.nner ot sc::ew11r1ver to !aci.litau i ".! r~~·!~l.. 
The inc:oainq c~l• llNt: hav• a elup1nq :aec:\&nism to enao le 1. t to be sec'.lr• !. ·:· I 
held i.n plac:•. 

6, 24 !!?LT IA'EFI!! IAllX , 51c·:uw. !IQC!IUMENTS I 1.1. A 1olar cell llOdule is required to 1u9plemen: th• c:harqinq of a 24 volt 
llS AH NL!• cell ucury bank. 

6.2. fh• bac~1•• are pr•a•ntly c:har'9d •v di•••l 9enerator1 via 24 volt 
reacifiera raced at ~ abAl't• current of 9 .-P•· 

t.). Th• di .. •1 9enerator1 u• operated tor &bOut I hour• a day in 2 ho~r period•. 

1.s. 'ftl• YOl~t• •••su. cnAC"r•n~ aharaa~r11tio curv11 et di!t1rent e•"'1'9r1ture1 
AftC 111\llJ.n.t&ian in"Ceftllt.1•• ~t b• prov1•tc1. 

A.I. 'ft\• ... u... o,.ft o1r~1t vol~•• and snort circuit CUl'r•nt of ··•ch solar 
Md\11• •C ••~ 1olar radleuo" msc be ata.p"1ac9d. 

I 
I 
I 



\ 

·=Ela· r-...,. 

~ I 

I - 4.f ~ ~•r of ::el~a ~·~ ...aw.e l!! s::~••· .,crs~~.1 ea"~1~auon -ac b• 
sU~&Uid. 

I 71 zt.?!IF 

I 
I 
I 
I 
I 
I 

,· I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
l 

J. ,.u.ile4 co.pLeee tdlech&!• oC ~Uaace :a ""•r! par: of :."la 1~ci.!ic;ac!on 
-~ be nlleic~ect. 

::, .. ~ IM no'ad. ::sac Cl• c:a11pU... i:a =• ':8CM1.~~!. ~-;4 ~e ce •pttc!tic:acl.ol\ 
ac W•C'• l~l.l..:&Dl• be qu&nU!1e4 :.ri.= re!ereni:e ~ :'HU.L~ ~ert.·r~ ~:=:a 
1peritic: ca•ts ud :10c RD~r-e.t :!'.• ~•tac•ftc;• :o .a :J•n•ul :ioc-.~1 .. nc uaed ~or 
"4ftr~•U9 par';IO•••. 
FUllll'• c:.o uld• ~ ':!ii.a :~.ireMnc 4l<>n• ~y ~nu.L: ~" :."'I• :1jec:c.ion ot i:.'te 
~-*r. 

U ~~UI are ea sc1;u!.ai;a :.'\• i•U·rert ,ar!.od !or N?~l·! 1'f :.~• :oarplnt 
1QA8cie"f of IOL&r llOdui•• :o Sul~~·vo. %.:.:m.awe c~ :•c~L?C o! Jn of!~C1~~ ~-~·=· 
~. 

n :1adllCUI U'e r~i.rllCl t:a sua:iu.: S anMdcwn ol! :osa ;ie:':.U:ll!1Cf ~ c.'lei: 
tHfllC~'19 ~C&CiOftl H !ol:ow.:-

~0' ?IDUru• are requ .. ~eci co sQ;;llll.': c."\ei.r oC!.i•s ~'!&i:t1:Lq ;,, :."\1.S s9ec:i!ieac!on 
=mpleca .nd no'! c=llbi.Md 'lf'i.t:L &ft\' ot."'11:- of!er reined ~o :!:• 2u;>?l"! o: ?noc~ 
'70l:s1.C: .IOUr mdulH. 

-
~!.I 1.11 ~iH ~r~inl:tCf o:o ~"lu i:en.i:tar a: : i)e 1Ubmi.c~lld ~i:•e-:.!:r ::o ~e ~oL!.ovi.::q, 

quatJ.nq eue n!•ranc:• J0:70J2zol. 

c:uir uaaw. SllJIJID 
lm! ltCOl 
m a&Wflr BDDQl11Jl~ 
' • .J. IOX ..a4' 
aut-\llUO 
Zt:aA91E 

telex llo. ll1.7l Ill% %'lf 
t•119fMtn• ~. ltll5l. lulawayo 
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