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MMARY AND CONCLUSION.

Photovoltaic cells turn the solar radiation into clectric energy and this process takes place without
any fuel or other utility consumption; in addition the cells are maintenance free and have a very long
lifespan (more than 30 years).

The photovoltaic modules technology is one of the most promising to-day, as far as development of
the Living conditions in the rural countries is comcerned. Employment perspectives of the
photovoltaic cells are increasing every day all over the world, while techaology improves the cell
yicld.

On the other hand, in a lot of areas, because of the high cost of the clectric energy produced by
mcans of the traditional systems, the photovoltaic electric energy should be the sole solution to

cnergy supplying problems.
The local production of photovoltaic modules, along with the preparation of technicians, will

contribute to actually solve many of the local problems: water pumping, food refrigeration, lighting,
communcations etc.

It is important to point out that the aim of the new joint venture company is to supply complete solar
systems, say lighting, domestic refrigeration and water pumping sclar systems, ready to be operated
immediately after their installation and not mercely the separate photovoltaic modules.

This new approach to solve the problems of the rural peoples and other utilizers will give the best
chances of success to this initiative.

An other point to be considered as positive for the project is that the supply of photovoltaic cells and
other components will be assured by the Italian partner Helios Technology. This will result in a lot of
advantages like time saving, standard quality of the components, continuity of the supply and others.
The envisaged plant is dimensioned to produce 1 MWatt/year of photovoltaic cells assembled into
modules, on the basis of one 8-hour working shift per day. The output could reach 2 or 3
MWatt/year by simply considering 2 or 3 working shifts per day, withoct any adjustment of the
cquipment investment.

Each of the next years, of course, the cutput of the plant will be added to the existing installations so
the saving of traditional fuel and relevant hard currency will be correspondly increasing year by year.
The present feasil 'lity study takes into account only the "assembling” of the photovoltaic cells as
manufactured and supplicd by Helios Technology to the envisaged plant.

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

- Total initial investment costs = 2,713,120 $ (from COMFAR)

- Total required asea = 2,500 sq. meters

- Total personnel! (1 shift only) = 61

-IRR = 23.49% (fsom COMFAR)

In this feasibility study for accounting purposes it has been considered the following exchange rate:

1 US Dollar = 2.70 Zimbabwe Dollars

Photovoltaic power systems in Zimbabwe Page 1




FUTURE LOCAL PRODUCTION OF PHOTOVOLTAIC CELLS

It is forescen that the plant in the early years of production will only assemble the photovoltaic cells
into modules, importing the cells from Helios Technology - ltaly, that is the know-how owner s far
as the manufacture of photovoltaic cells is concerned. After this “settlement” period the plant will be
ready and capable to broaden its range by producing the photovoltaic cells themselves. It can be
foreseen that this period will take about four years before starting with the cell production.

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

- the estimated additional investment cost is in the range of 2,700,000 US Dollars;
- the additional required area is 800 sq. meters;

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

- foreseen production of cells equivalent to 1,500,000 - 2,000,000 Watt per year;

- required personnel: 1 chicf-engineer, 3 technicians and 15 labours;

- training of personnel: 3 months at least;

- type of product: monocrystalline and polycrystaliine silicon cells with high efficiency and low
production cost;

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

Photovoltaic power systems in Zimbabwe Page 2




ACKGR AND HI RY

The project concerning the photoveltaic modules production was born as part of 2 more ample
program finalized to the promotioa of industrial investments for the production, in developing
countries, of machinery and equipment for the utilization of renewable energy (solar, wind, biomass
and other).

It has been conducted by UNIDQO with the financement of the Italian Government and with
cooperation of ENEA, the Italian national agency for nuclear and alternative energy.

Various ltalian industries and local sponsors were interested, what resulted in meetings and
subsequently in cocperation agrecments. In this coatext, a letter of intent for the establishment of a
joint venture was made between Ecological Designs Co. of Zimbabwe and Helios Technology, an
Italian company owning the know-how for manufacturing solar pancis.

Ecological Designs Co. is already marketing some of the componeats that should be produced once
the joint veature will be finalized. The photovoltaic modules produced in the envisaged new plant
will be supplied for typical applications like water pumping, lighting and refrigeration, as better
detailed in the following paragraphs.

Pnotovoltaic power systems in Zimbabwe Page 3
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MARKET AND PLANT CAPACITY
THE PRODUCT: THE PHOTOVOLTAIC SYSTEM

Thcﬁtslsxcpmtmdcrstandingapho(ovohic(PV)systcmistomdemndlheclcmen(sthal
compose it. There arc several major subsystem (Figure 1). The array subsystem provides DC

clectrical energy to the power conditioning subsystem. The power conditioning subsystem coaverts
the DC electrical energy into the appropriate form to supply the load. When sunlight is unavailable,

ibe ioad demand is met by the utility company or by back-up power systems.
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Figure 1. Block 2nd Interface Diagram of a PV Power System.

The purpose of this chapter is to provide a bricf overview of the system technology. It will:
1) Define the elements and characteristics of PV power systems;
2) Describe the development status of the major componcats;

3) Discuss the cost and performance trace-offs of system design. While this chapter focuses on
utility-connected systems, most of the discussion on system performance and hardware
characteristics is applicable to stand-alone applications.

The collector

The PV collector is an assembly of interconnected solar cells which produce DC energy when
sxposed to sunlight. Figure 2 illustrates the construction of a PV cell. in figure 2, clectrical of 2 PV
cell. In figure 2, clectrical current is gemeratrd when sunlight (photons) strikes the N-type
semiconductor layer of the cell, dislodging an el:ctron from its energy level. These “free” electrons
and the resultant positive charges or "holes® drift in opposite directions through the semiconductor
material and are collected at the metallic contzcts applied to the front and back surfaces of the cells.

Photovoltaic power systems in Zimbabwe Page 4

G u G =3 BN an ) = an N WD o e 0 W By I B S e

[ VIS SRl
LY




w

L

Figure 2. PV Cell Construction

Presently, most cells are made from ultra-high purity silicon. The singje-crystal silicon is processed
into wafers, approximately 0.30 millimeters (mm) thick, and then treated by standard semiconductor
industry processes to produce cells. In large-scale production, bare cell conversion efficiency is
presently about 14%. Laboratory single-crystal silicon cells have achieved efficiencies as high as 19%
under normal illumination.

Other cell technologies are being investigated that could replace silicon in the future. Thin fiim
tecknologics, such as amorpbous silicon, offer the potential of lower cost but also have lower
cfficiency. Higher efficiency solar cell materials such as gailium arsenide or multijunction (layered)
devices are also being investigated for use in concentrating collectors.

The electrical characteristics of a silicon cell (or module or array) can be represented using its
current-voltage (I-V) relationship (Figure 2). The standard I-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 gcak rating. This condition is defined
as a cell temperature of 25 C and an irradiance of 100 mW/cm* (1000 W/mz).

The typical maximum power voltage for a cell at these conditioss is about 0.5 VDC. For a 10 cm
square cell at 100 mW/cm? irradiance, up to 2 amps current and 1.0 W power may be produced.
Reporting conditions are specified since the cell’s output is affected by temperature and irradiance:
an increase in temperature reduces the cell voltage, while an increase in irradiance increases the
current output.

This temperature and irradiation dependence lead to the characterization of photovoltaics as an
unscgulated (variable voltage) DC source. It is also a "soft” source, incapable of producing fault
currents much higker than normal operating leveis.

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

Photovoitaic power systems in Zimbabwe Page §
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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, coutrol equipment, pc ver
conditioning, any clectrical storage and switchgear.

The major BOS clements, the array field, power conditioning, and utility interface, are discussed
below.

Array field

The array ficld encompasses all the elements necessary to support and interconnect a collector in the
ficld, conrect the collector field into source circuits, and connect the source circuits to a power
concitioning subsystem. This includes site preparation, support structure, foundations. DC wiring
aud grounding and fault detection and protection equipment. All of these elements are present in
both large and small systems, although their definitions may change with system size. For example,
collectors in residential applications are typically roof-mounted so that site preparation, structure
and foundation refer to roof penctrations and bardware. In large systems the more conventional
dcfiaitions hold.

The optimal design of array fields has been studied for some time by means of cost and performance
tradeoffs. In general, good engineering practice with ~n eye to simple structure design is sufficient to
achieve the necessary low structure costs. Another key to cost reduction has been the de relopment
of standardized modular array field designs. This climinates the need for most site-specific
engincering.

When discussing collector technologies and array ficld costs, it is important to remember that the
contribution of array ficld BOS costs to total system cost depeads on collector efficiency.

Lower collector efficiency requires larger fields and more structure and wiring to achicve the same
energy output as a ficld with a higher collector efficiency. This must be considered when discussing
the economics of any application.

Power conditioning subsystems

The power conditioning subsystem (PCS) interfaces the array with the outside electrical world: the
loads and the utility. The PCS controls the 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 converts it to constant voltage
AC clectrical 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 frequency or the loss of utility power, the PCS is required to 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 are basically two types of power conditioners: square-wave and synthesized sine wave. The
square-wave units are typically linc-commutated, single-phase, and low power ( 10 kW or less). They
have lower costs than the sine-wave 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 bardware.

Photavoltaic power systems in Zimbabwe Page 6
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If this occurs, the cost of corrective hardware may reduce the curreat cost differential between PCS
types for small systems. In larger, 3-phase power conditioners, the distinction between inverter types
disappears. The power quality from these larger unit is inherently beiter, and the difficulty of
producing an acceptable power quality is minimized.

Presently, there are several small power conditioning units of the sinc-wave type commercially
available. These units tend to have sophisticated internal controls so that they meet the requirc.aents
for safe utility-interconnected operation.

The cfficiency of the power conditioning unit is very important. Since all cocrgy flows through the
PCS, a 1% change in cfficiency means a 1% change in total energy output, and is cquivalent to a 1%
change in system cost. Therefore, if the PCS price is oaly 10% of the system cost, and the efficency
can be increased by 1%, then 10% morc can be paid for it on a breakeven analysis. This is cbviously
a consideration in optimizing power conditioning subsystem design.

Overall system efficiency

Overall system efficiency is the product of the module efficiency and BOS cfficiency. Using silicon
single crystal cells (about 14% cfficient), and projected low-cost flat plate module constructions, an
average annual module efficiency of 11.2% is expected. This is 20% less than the basi cell efficency
under standard reporting conditions because it includes optical losses in the module, 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 significaatly
increased, resulting in smaller array ficlds for the same power.

The effect of BOS efficiency can be seen by the following the encrgy flow in figure 5. In this example,
wiring accounts for another 2% loss and power conditioning accounts for a 10% loss in energy.
Therefore, only 99 W/m? or 9.9% of the 1000 W/m? of incident sunlight on the module reaches the
utility or the load.

Photovoitalc power systems io Zimbabwe Page 7
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Figure 5. PV System Efficiency (Simplified)

MODULE EFFICIENCY

UM =T XM X yocT X N
= (0.14)" x (0.95) x (0.92) x (0.92)
Ty =0112=11.2%
WHERE,
NOCT

Nominal operating cell temperature-the module
celi temperature under ambient conditions defined
as: msolation = 100mW/cm 3 air temperature = 20°C;
wind sverage velocity = 1 m/s: mounting = oriented
normal to solar noon, mounted on structure typical
or spplication: and electrical load = open circuit

Bare cell efficiency at 28°C cell temperature and
100 mW/cm? irradiance

Y] = Module efficiency at an air mass (AM) 1.5 irradiance
Jevel of 100 mW/cm?2 and cell temperature equa’ to
the nominal operating cell temperature (NOCT)

INOCT = NOCT efficency
P = Module packing efficiency

T = Opucal transmission efficiency. measured thiough
encapsulant matenals 1o cell

*Present bare cell efficiency

Photovoltaic power systems in Zimbabwe Page 8
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The photovoltaic system basically produces cnergy that is therefore used for a variety of applicatioas.
Of course the cost of one kW of energy produced in such way is expensive and therefore cost/benefit
analysis has to be carried out case by case.

Due to recent reduction in production and installation costs, anyway, photovoltaic systems are
compelitive in many cases with diescl generators and in some cases cven when a grid is available but
coenection costs are very high like the case of Zimbabwe.

Main applications for which photovoltaic systems are currently employed are:

- Rural clectrification: remote village and houses, holiday resorsts

- Village power: remote villages, islands, social centres, schools

- Telecommunications: radio and TV repeaters, radio telephoues, satellite
receivers, radar stations, etc.

- Water pumping: drinkable water for villages, irrigation systems, etc.

- Refrigeration: domestic uses, food stuffs, vaccine

- Medical: hospitals, medical equipments, health care centres
and mobile medical units

- Lighting: houses, street lights, rural villages, town districts

- Data recording: meteorological stations, pollution recording units,
water level metering, fire alarm  systems,
carthquake alarm systems

- Signalling: railroad traffic, highway, off-shore rigs, scabuoys

- Cathodic protection: oil, gas and water distribution systems

- Electric fencing in caitle rising

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

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

In the context of this report it is not the case to take into coumsideration the equipment normally
manufactured in many standard types, to be used fed by conventional encrgies; but oniy those
specifically studied to be used with photovoltaic systems This destination does 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 are: 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 1o be used with renewable energies, using a
solar heater as a heat source. As a matter of fact, even if with few os no moving parts is difficult to
operate, requires good maintenance and precise temperature selection to assure reliabie continuous

Photovoltaic power systems in Zimbabwe Page 9
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operation; there are 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 important features of these solar operated refrigerators are: 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 onc of the ficlds that can better take advantage of the characteristics of this type
of refrigerator; in fact these types offer to health programs the possibility of expanding in many rural
areas where refrigerators are in fact the only means for storing vaccines, medical supplies, veterinary
specialities, food and be.erages.

For medical application the vaccine storage temperatures required are: - 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 aiso possible to preserve foods of very high nutritional value, but easily
perishable.

Lower power consumption lights

The lights we arc referring to are designed for use 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 is very high: 40 W lamp can emit about 3000 lumens.

Therefore these lights have an advantageous ratio of light to power.

Their use is important in houses, hospitals, dispensaries, social centres, schools, workshops and for
rural lighting. Duc to their low power consumption, they don’t require great installations for
clectricity generation.

Water pumping 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
gencrators but the transport of the fuel to produce energy also costs energy .......

The photovoltaic water pumping systems arc non competitive with diesel powered pumping sets 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 arca). 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.

Photovoltaic power systems in Zimbabwe Page 10
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Photovoltaic moduie HGO

PIHOTOVOLTAIC MODULE wWMICH CONTAINI
36 MONOCRYSTALLINE SILICUN HQUND CBLLS

WEMI S INCHLS UIAMETRE.

ELECTRIC CHARACTERISTICS
{at 100 mW/cma3 25¢C. AM 1,5)

Peak power Waus | 60 W
Shon circuit current Amp. 4.1
Oper circuit voltage Volts 20.5
Vaoltage at max po;vor Volts o 16.6
C;;om at max power Amp. 3.60
NOCT Nominal operating cell tembora(ure °C 40°
Current at 145 (V.ba:tery; Amp 278
Voltage variation in temperature ~wi°C 0
Cell efficiency % 148

Generated current is proportional to the solar ra-
giation.

Storage and operating temperature from —40°C
‘0 +95°C.

R. Humidity up to 100%.

Weight Kg. 6.5

Out put values are =10%.

Helios Technology modules have satisfactorily
passed the European Economic Community's
quatfication test n® 502 at the ISPRA Laboratory.
Specificaunons are subjected tc ch~nge withoul
notce.

DIMENSIONS: wmm 12320 x 472 x 34

-

. . -
.08 TECHNOLOQY Soa - §
8013 Qulers Venels,PC aryiva ¢
T J349/3080833 ) iinge r . Lo
Tolex 431501 HELION |
“oiatax 048/ SH5R288




Module physical features

This module 1s 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 and 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 oi 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 poie one and the nega-
tive pole the other.

If needed the and 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 tfurther cable gland is available by request, for
particular string connections.
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MODULES SUPPORT STRUCTURES.

They are divided n: STH 2-8 onizontal structure, STP
*-3 gole structure and STV 8 vertical structures.
They are all suitable for the H40 or H45 and H55
modules.

STH Horizontal Structures

The STH medules structures are made of 3.5 mm
thick hot galvanizad steel. Their stabie design allows
them to withstand winds of more than 180 kmh.
All the parts of the structure are hot zinc coated with
a layer of zinc not iower than 0.08 mm and all the boits
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 in severe environmental conditions.
For ground installations they need-very simple and
quickly prepared concrete blocks, in conformity with
the measures and modalities shown 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.

TYPE DESCRIPTION TILT o L (mm) C(mm) WEIGHT (Kg)

" STH240A . 2 MOD. H40 1025 787 150 + 350 21
STH 240 € 2 MOD. H40 3060 787 400 - 800 21

STH 440 A 4 MOD. H40 10-25 1189 150 = 350 24

STH 440 E 4 MOD. H40 3060 1189 400 - 800 24

| STH 640 A 6 MOD. H40 10-25 1608 150 + 350 27
" STHe0E 6 MOD. H40 3060 1608 400 - 800 27
. sTHe0 A 8 MOD. H40 1025 2412 150 = 350 30
l; STH 840 E 8 MOD. Ha0 30 - 60 2412 400 - 800 30
STH 285 A 2 MOD. H4S or HSS 10-25 847 150 = 350 21
 STH2s5E 2 MOD. H4S or HS5 30 - 60 847 400 - 800 21
{A  STH4s5 A 4 MOD. H45 or H55 10-25 1279 150 - 350 24
 STHASSE 4 MOD. H4S or HS5 30 - 60 1279 400 - 800 24
STH 655 A 6 MOD. H45 or HS5 10-25 1728 150 - 350 27
 STHESSE 6 MOD. H4S or HSS 30 - 60 1728 400 - 800 27
| sTHessA 8 MOD. H4S or HSS 10-25 2592 150 - 350 30
. eTHess E 8 MOD. H45 or HS5 30-60 2592 400 - 800 20




STP Pole Structure

These structure present the same general
charactenstics stated for the honzontal type.

Their pole construction mke them suitabie for
situations wherg an efevation of 3-4 mts from the
ground s required.

They are extremely strong and are composed by a
supporting frame with a collar which can be fixed t¢
the pole. (Z pole heag 65+ 70 mm).

The pole itself can aiso be supplied by request.
The structures are supplied with a prearranged
inclination for different tilt angles: (A) tilt 10°-25¢ for
tropical latitudes and (E) :ilt 30°-60° for European
latitudes.

M 4438

! TYPE DESCRIPTION

: STP 140 A 1 MOD. H40

! STP 140 € 1 MOD. H40

‘ STP 240 A 2 MOD. H40

{ STP 240 E 2 MOD. H40
STP 340 A 3 MOD. H40
STP 340 € 3 MOD. H40
STP 440 A 4 MOD. H40
STP 440 E 4 MOD. H40
STP 155 A 1 MOD. H45 or H55
STP 155 E 1 MOD. H4S5 or H55
STP 255 A 2 MOD. H45 or H55
STP 255 € 2 MOD. H45 or H55
STP 355 A 3 MOD. H45 or H55
STP 355 E 3 MOD. H45 or H55
STP 455 A 4 MOD. H45 or H55
STP 455 E 4 MOD. H45 or HS5

STV Vertical Structures

These structures present the same general
characteristics stated for the horizontal type.

They shouid 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°-60° for European
latitudes.

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

the iatitude.

§ TYPE DESCRIPTION T a* L (mm) WEIGHT (Kg)

| ___STV84a0 A 8 MOD. H40 10-25 450 - 1200 36

" STV 840 E 8 MOD. H40 30 - 60 1300 - 2500 36 |
|____STvessA 8 MOD. H45 or H55 10-25 450-1200 | 38 |
[ STV SSS E 8 MOD. H45 or HSS 30 - 60 1300 - 2500 36
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Junction boxes J B

They are water-proof junction boxes with an IP557
protection degree. containing 5 Amp. blocking
giodes Schottky type and provided with input and
Qutput caotle giands and connecting terminals.
They are employed when there is a connection
between two or more modules.

The connection among the modules is made in-
side the junction box. in parailel for the 12V type
and in senes parallel for the 24V type.

The use of this junction box simplifies the modu-
les wirning and at the same time its maintenance.
The input and output connecting terminals are
marked with the positive and negative poles in or-
der to make the connections easier.

In each instailation the Helios Technology junc-
tron boxes should be empioyed as they offer the
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
of output power from each single module or string.
The set of JB ..S 220 is particularly useful for the
mounting in parallel of the strings of modules con-
nected in series (at 110VDC or 220VDC).

OIMENSIONS NUMBER  TYPEQF  NUMBER  TYPE OF

“YPE  JESCRIPTION LxHxW (mm) ‘WEIGHT <g. OF CABLE CABLEIN  OF CABLE CABLE OUT
GLANOS IN  2mm)  GLANOS QUT'" .2 mm}
.80212  Junction Box for 2 modules AT 12V 120x 80x 50 73 2PG1 2x25 1PG '35 2x 5
.80224  Junction Box ‘or 2 modules AT 24V 120x 80x 30 23 2PG11 2x25 1PG 1S 2x 6
.80312 Junction Box for 3 modules AT 12V ©150x 110x 70 J4 IPGI11 2x25 ' PG 135 2x 6
.B80412  Junction Box for 4 modules AT 12V 150x 110x 70 35 1 PG 2x25 2PG M x10
.B0424  _.nction Box for 4 modules AT 24V 150x 110x 70 i3 4 PGIt 2x25 1PG 1S 2x §
.B0612 .unction Box ‘or 6 modutes AT 12V 150x 110x ™0 o] 5 PG 2x25 2PG 1! 'x10
.80624 sunction Box for 6 modules AT 24V 150x 110x 70 3 5 PG 2x28 2PG 11 %10
.30812  Lunction Box ‘or 8 mocules AT 12V 190x140x 70 39 3 PG1I 2x25 2PG 11 1x16
.80824  Junction Box ‘or 8 modules AT 24V 190 x 140x 70 2 3PGN 2x25 2PG 1! 'x 10
.819'2  Junction Box for 10 mogules AT 12V 240x190x 30 39 "0 PGIT 2x25 2PG 135 " 28
.81024  unction Box for 10 modules AT 2¢V 240x190x 30 29 0 PG11 2x25 2PG 11 *x 16
.B1224  _unction Box ‘or 12 modules AT 24V 300x220x 120 Y 2 PGIt 2x25 2PG 1! ‘x16
.81524  Lunction Box tor 16 moduies AT 24V 300 x 220 x 120 '2 ‘6 PG1! 2x25 2PG '35 "2 25
.825  Junction Box tor 2 strings up to 220V 240x190x 90 37 1PG11 ‘x4 PG 115 2x 5
.B3S  Lunction Box ‘or 3 sirings up 10 220V 260x:90x 30 3 5 PG "wd "PG 35 2x 3
.B4S  Luncticn Box for 4 strings up ta A 220V 240« 190x 30 ’8 3PGH Txd ' PG 33 2« 3
L8585 L.rcion Box *or § sirings Lo 10 A 220V 240x'90x 30 ;8 ‘IPGT T4 1AG2E le s

ol Nl




12V JUNCTION BOX TYPE JB0812

Qutput Schottky tnput
conngcung diode connecting
terminals terminals
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Photovoitaic modules

JUNCTION BOX TYPE JB0612

\6\ R ] (Tothe cherge

b O\ control umit

From the phoiovoitaic modules

e L

Each input of a modules string is supplied with
one Schottky blocking diode type VKS 520, con-
necting terminais 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 JB0824
Output Senottiy input
diode

connecting connecting
terminais tenmunais
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Photovoitaic modules
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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 voitage.
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 batteries from an excessi-
ve discharge by cutting the consumption of the
load.

TECHNICAL FEATURES

- The green led shows the cutting off of the pho-
tovoitaic modules in case of battery overvoitage.

- The yellow led shows the battery state of
charge.

- The red led shows che cutting off of the ioad
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 M1 and M2 control units are specifically de-
signed for more powerful and professional in-
stallations where the electrical parameters have
to be meaqurod and displayed.

SERIAL TYPE CIRCUIT
NG8 - NG16 - NG30 - M1 - M2

Interruption
of min charge

Blocxing
dioge

interruption
of max charge

Charges

!
. . .
e = = -L-——---J—----.;—_‘g-.____

Photovoitac  Threshoid of  Threshold of Batter
generator max charge  min charge 4
SHUNT TYPE CIRCUIT NG6 - MX2
Interruption Blocking  Interruption
of max charge diode of min charge Charges
hYL
/f v
N tuse I
* R e +
i e I S
| . .; - — T
! ! g —
=2 | =
’ A e
‘ 3 »é =
-~ _—JG§ 2 $ T -
T .
J
Photovoltac Thresnold of  Thrashoid of Battery
generator max charge min charge
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ELECTRICAL CHARACTERISTICS | NG6  MX2 NGB NG16  NGE30 Ps:ﬁsessmmm ‘
Nomnai Jaitage VoWV 1VORV "Na2WW VoV 1NV Vo4V VoV i
~ Voitage of max charge anq disconnecton P.V. [14.50V 0 29VI14.50V 0 29Vi14.50V 0 29VI14.5GV 0 29V114.50V 0 29V114.50V o 23VI14.50V o 29V|
. voitage of -ansertion P V. 135Vo27VI13SV o 27Vi 135V o ZTVIYG.SV 02Vi1d5Ve ZTVj 13.5Vo 2IVv!I135V o 2TV
| . Voitage axconnecton of load n.mzzsvgn.mzzsv;xe.wozzqun.JVozzsvm,:Noasvrtv.avozzsvinwazzsv
Voitage rensertion of icad Vo6V Mamal 12NV 24.sviL 120 24.av§ 12N o 46VI12V o zmgmv o U6V
| Tamperature effect on votage thresnokd [+ 1.8 MVIC®! + 1.8 MVIC® + 1.8 MVIC® ! + 1.8 MVIC® |+ 1.8 MVIC®! + 1.8 MVIC®  + 1. MVIC®
I
Typcal curment consumption TMA L TSMA ' T2MA  2MA . 2MA | 2MA . 4MA
| | :
Maximum cument from P V. zray I5A | sA BA | 16A i WA | A | 60A
r Maxmum current to ‘oad SA | 15A . 8A | 16A | WA | A 60 A
Fuse SA | 15A . 10A | 16A | >30A | >30A | >60A
STANDARD FUNCTIONS @ ; : i
| Aax ang min baftery charging control ° e o | o o e | o
g Current measurement (with amperometre) ! : e | e
' Buitn dalay t0 avou requent commutations | @ e o | o o ° °
‘ Diagnasic Leds ° e o | o | o | @ °
rotection against polanty inversion ® ° ® e o o °
’ \\ Fuse ° ® 'Y e | o ° ®
\ OPTIONAL FUNCTIONS x  _REF, | i |
Water-proof container |P 54 A ® ® L 4 i b 4 4
v A Card for min voitage alarm 8 : E x 4
, Card for max voitage alarm c ‘[ i x x
Card for starting auxiiary generator D E J ! x
Temperaturs compensation E | x X p { | x x
Oifferent nominal vottage (36-48) G x x | x x | x [ x x
Lightining protection H x x | x | x ,r x ; x x
Thresnoid tevel at cifferent voitage vaives | x x | x x| x | x x
Tropicaiization L x E x | x | x i x i x | x
Cimension in mm. 135185835 | 190x150x70 { 190x140%85 {2201180x120|v28611801120{390x300!160i390!300x1w
Weight i Kg. 0.3 o6 | 08 | 1 | 12 | s | &8
Charactenstics are suDjected 10 change without notice. EX. ORDER CODE
For mgrer power sysiems charge cor.rollers type M3 (S0A) ecc. /NG. I 12-ElL
‘ TYPE VOLTAGE OXONALS
! | .

-

~
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REPHASED FLUORESCENT LAMPS
POWERED AT 220 VOLTS
ALTERNATE CURRENT

They are iamps particularly suitable for
photovoitaic systems equipped with an
inverter.

These lamps are carefully rephased by Helios
Technoiogy in order to considerably reduce
the energy absorption.

The resuit 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

2 S . BRIK 9 R
— high light intensity
— long ife-span of the tube (over 5000 hours)
(COMPARISON WITH|
DIMENSIONS NOMINAL LUMINOSITY
TYPE LxHxD mm CURRENT VOLTAGE BULSB TYPE LUMENS INCM:ES'CBOT
BRIK9 R 210x80x 70 0.09 A 220 VAC 9w 600 60 W
BRIK18 R 640 x 45 x 95 0.18 A 220 VAC 18W 1050 100 W
BRIK40 R 130 x 45 x 95 0.36 A 220 VAC 38w 2200 150 W

Charactenstics are subjected to change without notice.




LOW CONSUMPTION LAMPS
POWERED AT 12 OR 24 VOLTS
DIRECT CURRENT

Helios Technology produces these special
fluorescent and halogen lamps which are
charactenzed by high light efficiency.

These lamps are particularly suitable for
photovoitaic systems as they satisfy needs
such has long life-span and low consumption,

HALOGEN LAMPS

They are supplied with lamp body having halogen buib. 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 LUMENS INCAWT
LHS 12 VDC 0.41 A 5w 200 25W
LH20 12 VvOC 1.66 A 20W 350 40w
LH20 24 VOC 0.83 A 20w 350 40w
FLUORESCENT LAMPS

POWERED AT 12 OR 24 VOLTS
DIRECT CURRENT

They are composed by a high frequency
ballast which feeds the fluorescent bulb.
Helios Technology has specifically dasigned
them to obtain a high efficiency and a long
life-span of the bulb (over S000 hours which
are equal to about 5 years).

After such period it will be enough to replace
the buib. Unlike other products available on

the market, the ballast will not burn but will —

keep working for over 15 years. 1 V E _

The lamps are battery powered and can stand “Hn

considerable voltage variations. i

The above mentioned characteristics are

essential in photovoltaic systems which

require high reliability and long life-span.

DIMENSIONS NOMINAL LUMINOSITY [COMPARISON wiTk

TYPE DIMENSIONS | cumrent | TONINAL | suLe Type | MUNEOSS INCANCESCENT
LH8 310x32x 70 0.8A/0.4A 12/24v 8w 400 WOwW
LH12 270x 77 x 83 1.2A/0.6A 12/24V 9w 800 80 W
LH1S 270 x 77 x 83 1.5A/0.75A 12/24A Mw 900 75 W
LH18 680 x40x 18 22N1.1A 12/24V 18 W 1.050 100 W

L

L
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LOW CONSUMPTICN REFRIGERATORS
POWERED AT 12 AND 24 VOLTS
DIRECT CURRENT

Helios Technology produces these special

refrigerators which are particularly suitable for
photovoitaic instaliations.
The thick wall made of polyurethane foam
(measuring from 7 to 13 cm) grants a very

low energy consumption and therefore a

drastic reduction of the photovolitaic 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 particularly 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).
DAILY AH
MODEL coum‘vssson LITRES | WEIGHT | CONSUMPTION D'ﬂ?ﬁ; g'" NOTES
EXT.TEMP. 32°C

F 508 80 50 50 7 90x 70x€0| HORIZONTAL
HORIZONTAL

F 50 B/GH 60 50 50 17 90x 70x60 | 2 KG. ICE-PROD.

CELL

F 50 VF 60 50 22,5 12 65x 60x47 | HORIZONTAL
VERTICAL +

F 130 60 130 39 22 95x 53x53 |peen AL R el
VERTICAL +

F 190 110 190 44 32 110x 51 x54 DEEP FREEZER CELL

F 300 110 300 56 39 90x135x68 | HORIZONTAL

B8Y REQUEST 12 VDC ARE AVAILABLE




LOW CONSUMPTION DEEP FREEZERS
POWERED AT 12 AND 24 VOLTS
DIRECT CURRENT

Helios Technology produces these special deep
freezers which are particularly suitable for
photovoltaic instailations.
The thick wall made of polyurethane foam
(measunng from 7 to 13 cm) grants a very low

energy consumption and therefore a drastic

reduction of the photovoltaic syster cost.
The main charactenstics are:
— low consumption

— rugged construction

— long life-span
— high reliability

The high quality of the employed materiais and

the rnigorous tests make these deep freezers

particularly suitabie to operate in rural areas
presenting severe environmental conditions. They
are used for food-staff freezing and storage as
well as for ice production.
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 reguiated in order to obtain different
internal temperatures.
Deep freezers have higher energy consumption
than refrigerators and require more powerful
photovoltaic arrays.

S e T NP IS Y

et e — -

MODEL | wouprEssor | LITRES | WEIGHT CONSUMPTION DIMENS. SM NOTES
EXT.TEMP. 32°C
hF 130/FZ 60 130 ) 39 38 o Lff 23" 53 | J_e\elsagggg‘z'sn
F 190/F2 110 190 44 40 90x 95x68 oggg'ggg;z‘évn
F 300/FZ 110 300 57 50 90x135x68 | SORZZONTAL
F SO/FZ 80 50 50 20 90x 70x60 ggg?&"gz‘é‘ﬁ

BY REQUEST 12 VDC ARE AVAILABLE
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solar lighting system

M40

M40 is a solar system for lighting of rural
houses, heaith centres, public offices, etc.

Every night free electric energy will be availa-
bie to power the four fluorescent lamps for
a total number of about 10 hours/night. Each
lamp has a light intensity equivalent to a 60
Watts incandescent light-bulb.

M40 is equipped with a 20 Amps power out-
put piug where other appliances can be con-
nected (i.e. other 16 extra lamps, radio set,
portable TV, etc.).

M40 main features are:

— maintenance free.

— very easy to install (all components are
preassembled and ready to be connected
by biugs)

— long lifetime (typically more than 15 years)

— lightweight and easy tq be trasported

— all components (solar panel, battery, lights,
wires, switches, etc.) are enclosed in

— no monthly electric bilis.
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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
1S Stored in a low maintenance battery and made availabie 24 hours/day.

A typical use of M40 kit is as follows: ]
- lighting of kitchen S hours

- lighting of dining-room 3 hours

- lighting of one bedroom 1 hour

- lighting of second bedroom 1 hour

Total (average) 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 aiso be powered.

M40 solar lighting system is composed of:

— one H40 solar panel (40 Watts - 12 Voits) 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 connection 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 Voits - 100 Ah battery. l

— one voltage adaptor sLitable to power radios working at 3- 4,5-6 - 7,5 - 9 Voits dc.

— one instailation handbook.

— one set of spare parts including fuses, bulbs, etc. to grant a perfect working for many years. l

OPTIONALS
M40 is ready to be equipped with the following items:

— one extra H40 solar panel to double the number of lighting hours per night.
— up to 16 extra lamps can be added and connected to the power output piug.

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

Weight of M40 kit is Kg. 12
Waeight of battery is Kg. 29

Totai weight is Kg. 41 l

Once installed, M40 kit gives you the lighting of your house for more than 15 years without run-
ning costs!

The above performances are based on an average insolation of 8 KWh/sq.m./day, which is typical
of tropical countries.
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SOLAR PUMPING SYSTEM -
KIT KTSP..... aaem |

It is a complete system working at low costs. It
includes: photovoitaic moduies, metailic support
structure, inverter, muiti-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 the water supply. In fact a high

ine tion in many tropical countries has caused @ @\ [

precanous life conditions because of the lack of water. '. N @/ *
Very often the water level is not t00 tar below the . 8 - 5T
ground but these areas often lack electricity to power R

the pumping systems which should pump the water up.
Helios Technology has designed a photovoitaic 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 free
component having a long life. It does not poliute 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 ;
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along the years. 1 - PHOTOVOLTAIC GENERATOA ‘
The submersible pumps are set into motion by engines ;go;cumuxs

working in alternate current by means of a special 4 - MAIN SWITCH AND INVERTER
inverter DC/AC which has an efficiency higher than 5 . SUBMERSISLE PUMP

90%. 6 - SUPPORTING STRUCTURE

Submersible pumps working in altemate 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 m¥/day). The data on
the table are based on an average daily insolation of

6.5 kwh/m2. When the daily insolation is inferior to the —
one quoted the quantity of water will also be inferior. _ o DTN DT =
- ‘t‘_:n?;- > ! =3 -_‘L_"—'___ ’
e el _—
. - ; "—7—",'9- o .:_".._L.“'_
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HELIOS TECHNOLOGY RESERVES THE RIGHT TO S S IR = |
MAKE VARIATIONS WITHOUT PREVIOUS NOTICE. ) - T T T RS
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PHOTOVOLTAIC SOLAR GENERATOR COMPOSED OF 8 MODULES TYPE H40 CONNECTED IN SERIES ]

PUMPING SYSTEM TABLE

1

< <« <3 @ @ BIO QO QA Q@ Q 0w W oWwiw ow w
3 3 £ 3 8 3 838 8 3 8838 3 & 83 3 88 & 3.
- 4 < - < T < A 4 < < < < < b 2 T < < T ! T < <
2 2 3 2 a a aja a a ale a & ala & ala a al
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: X ) 4 !.:! X X x h 4 b4 x X X b 4 x x X 4 x X xX b4

51130 190 230[80 120 150 170

8| 40 90 140{40 BQ 110 140{50 70 85 100{40 50 60 65

A {10 50 80 100{35 S5 75 85|35 45 55 60

20| 1 8 25 40 55,20 35 42 S5

0] . \ 10 20 20 35)19 23 28

40 | ! 3 10 18 25|15 19 24

' 50 | 11 15 20

s I

80 L & 12 18

.70 :' & 9 13

| 80 P 4 7 0|5 7595

90 4z 85 88

100 35 s &

110} 285 T

'120) 2 45 6

( H ' DAILY WATERFLOW IN CUBIC METRES /DAY

ESEMPIO: The KTSP 403-B model is able to pump 80 m¥day with 8 m head.
PHOTOVOLTAIC SOLAR GENERATOR COMPOSED OF 8 MODULES TYPE H45 CONNECTED IN SERIES

PUMPING SYSTE}M TABLE
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SOLAR REFRIGERATION
SYSTEM

KIT FR50

FR50 is a low cost complete system, in-
cluding a special refrigerator for vacci-
ne storage or food conservation and four
lamps for lighting purposes.

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 for both domestic and clinical uses. It solves forever lighting and refrige-
ration problems, working without poliution or noise.

Tha"Xs to the advanced technoiogy 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 voitage adaptor allows powering any commer-
cial appiiance.
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The FR50 main advantages of the FR50 are the following: I

— simpie ang 2asy :nstallation. which can be done in a few Tunutes. s all the companents are aireacy

Nireg.

— mgh gperating rehaoiity

— sturdy construction {there :s no possibility of damaging the system, either during .nstallation ar wher[
it is used).

— iong life-ime {more than 15 years)

— hight weight and reduced buik ]

— no operating cost.

Performance and use l
The FRSO0 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. l
Thanks to the energy stored in the battery and to the iow consumption appliance, the system operates
also during long periods of bad weather. The high system efficiency allows these exceptional performances.
in particular. the refrigerator is manufactured by Helios with a 12-centimeter thermal insulation.

The LH12 fluorescent lamps, supplied with the system, consume only 12 Watts but have a light intensity
corresponding to the traditional incandescent 40-Watt light-bulb and their life-time is longer than 5000
hours, corresponding to several years of use.

The FRS50 solar refngeratlon system can aiso be used by untrained personnei, as it is protected agams'
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.

The FRS50 solar refrigeration system is composed of: '

— 2 Helios photovoitaic modules (lype H40), with support structures, wires and connection plugs.

— 1 electronic contro! board containing the charge contral unit, signalling lamps, switches and fuses.

— 1 storage battery (12 Voits - 150 Amperes rours).

— 1 special low consumption, battery-powered FRBSO refrigerator. it has a 50-litre capacity and an interl

nal temperature between +2 and +8 degrees centigrade.

— 4 Helios LH12 fluorescent lamps (12 Voits - 12 Watts), each one with a 6 metre wire and plug.

- 1 voltage adaptor suitable to power any appliance working at 3-45-6-7,5-9 - 12 Volts. '

— 1 instruction handbook for the correct instaliation and use of the FR50 system.

— The FRS50 system is already wired and complete with all parts and materials.

Thanks to the junction connectors among the several components, the system can be quickly assem

bled without making any mistakes. j

Upon request, up to 12 extra lamps can be added to the FRS0 system. |
]

Characteristics ¢
Total weight of the system: Kg 150

Total velume of the system: m? 0.86 '
Packing: wooden box cm 100 x 75 x 105

Helios Technology manufactures several solar powered refrigeration systems, including low consump‘
tion 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 insolation of 6 KWh/sq.mvday, which i]
typical of tropical areas.
For other places Helios reserves the right to size the system so that it suits the partcular environment
and use conditiens.
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THE MARKET
No! m

A comprehensive historical analysis of 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 are due to a revision of the data concerning the years 1983
and 1984: in table 4 forecastings have been included, while the values in table 5 should be actual
data.

The tables 4 and 5 give evidence of the gromng importance of extra U.S A. market: from the 40% in
1983 to 54% in 1984; this result scems due first of all to the availability of financial facilitations for
investment in this field (see para 2.3).

The successive table 23 shows the importance of the various applications on the total market,
present and future: two of the most promising sectors arc the “water pumping” and the “remote
villages electrification”, which are of special interest for the developing countries whose potential
market for these items is very large.

The forecasts for the year 2000 are perhaps optimistic: in any case even the trend in the module
pricing, as shown ir fig. 6 is a confirmation of a likely large expansioa of this sector.

Table 4
Photovoltaic World Production'?
USA. All other Total
Year countries
Ms | kwp @ | Ms |wp @ [ ms | xwp | awp

1976 57 207 8 11 U 14 68 241 28.46
1977 16 416 | 92 10 4| 8 86 450 19.13
1978 116 841 | 88 24 | 114 | 12 140 955 14.68
1979 153 1240 | 85 a3 | 220 | 15 19.6 1,460 13.43
1980 323| 287 | 8 70 | 454 | 14| 393 3330 11.80
1981 371 | 390 | 75 198 (1335 | 25 569 5,295 10.76
1982 28| 4630 | 60 399 '3070 | 40| 827 7,700 10.74
19833 762 | 968 | 63 604 |5650 | 37| 1366 | 15330¢ 891
1984 888 | 12000 | 56 825 9300 | 44 | 1713 | 213009 8.04

(? Photovoltaic modules wmith supports - kWp: peak kilowatts
tal market percentsge

5 Fistimated
) 9905, increase from 1982 to 1983
) 3077 increase from 1983 (0 1984

Photovoltaic power systems in Zimbabwe Page 11
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Photovoltaic World Production in MWp ] j
.‘ i
i K ‘
Variation Market division ] |
1983 | 1984 1953 | 1984 |
USA. 93 | 8s 9% | 60% | 46% ]
Japan 38 6.6 +74% 24% 36%
Europe 22 26 +18% 14% 14% |
Others 03 08 +167% 2% 4% l
Total 156 185 +19% - - |
l |
~ 1
L\ ) l
\\ l
k |
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Fig. 6 Photovoltaic modules; module and system cost (Japanese source)
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Table 7

Photovoltaic modules annual production subdivided into applications

(actual 1982 values aad future projections) MWp

Communications 1.776
Telemetering 0.126
Cathodic protection 0234
Navwigatioa signals 0.164
Railway signals 0.099
Water pumping 0.418
Remote village

cleatrification®® 0.658
Others'” 0613
Subtotal 4.150
Consumer® 1.090
Plants connected to

the grid 0.060
Governmental projects 1.200
Special projects 1200
Total 7.700

The market increase by area is as follows:

United States 33%
Europe %
Rest of the world

- communication
- water pumping
- houses/villages electrification

- fencing clectrification in ranching

%) Including desalinators. medical supply refrigerators. etc.
Including remote areas lighting, sirports lighting, etc.
® Watches, cakulators, toys

2125
C.140
0350
0.180
0.120
0.650

1533

Source: Strategies Unlimited and Baldo & C.

44% (Japan excluded)

In developing countries major applications are:

53
02
08
03
03
18

31
09

42

r—

[ I S I SRV 8]

10

Iua

510

304
5
45
3
5

76
1,400
3
12
260
3

2,800

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

It is very important to notice that the developing countries are increasing the demand of photovoltaic
systems at a much faster rate than forecasted: in the last four year the demand increased by 400%.

Photovoltaic power systems in Zimbabwe
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Energy in Zimbabwe

The total quantity of energy consumed in Zimbabwe in 1982 amounted to 244 Peta Joules (PJ or
10" Joules) or 40 million barrels of oil cquivalent!®.

- Wood accounted for over 50% of the total energy consumption, the other fuel supplies were coal
and coal products (20%), liquid fuel (11.3%) and electriaity (11.1%).

- Rural energy consumption accounted for over 60%. The majority of this was used by rural
household for cooking (133 PJ). Fuclwood and construction wood accounted for nearly 99% of the
encrgy used by rural houscholds.

- Agricultural energy consumed 208 PJ or 85% of natural end use demand. The large scale
commercial farming sector used over 90% of ail energy used in agriculture.

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

- The transportation sector 28.2%, dicsel fuel the most important followed by coal and petrol.
- In 1982 the-e ecnd-usec encrgy dcmand were met through the consumption of 8.96 million tonnes of

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

ENERGY CONSUMPTION IN 1982 AND (2002}

ALL DATA IN PETA JOULES
Paraffin = Diesel LPG Coal/Coke Eleciricity Fuel wood

Rural household 0.74(1.2) 2.7(1.84) 0.13(0.2) 102.2(167.82)
Urban houschold 0.25(0.68) 002(0.04) 0.7(223) 345(8.02) 3.19(9.18)
Agriculture 2.78(2.82) 8.79(8.79) 1.94205) 7.32(732)
Industry 0.91(1.75) 14.14+ 1345 17.35(3361)

(28.27+23.26)
Municipality 1.34(3.88)
Informal ind. - 0.02(0.04) 0.24(063)
Commercial 037(0.72) 2.04(3.96)

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

Total encrgy forecast is in 2002 399.5 PJ or 65.3 million barrels oil equivalent.
The demand for wood will grow (o nearly 13.7 million tons by 2002.
This will result in serious wood shortage where neither yields nor stocks will be sufficient to meet

demand in the majority of the country.

Mashonaland East will begin to experience absolute shortage of accessible wood resources in 1992.
Manicaland and Masvingo will face the same problems in 1997.

kg Source: Policy options for encrgy and development in Zimbabwe. The Beijer Institute, Royal Swedish Academy of Sciences, 1985,

Photovoltaic power systems is Zimbabwe Page 15
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- critical shortage of fuelwood will occur in the next decade forcing rural houscholds to revert to
other more expensive commercial fuels, thus placing a heavy burden on them.

- Rural areas currcotly face shortage of development energy particularly for draught power and
water pumping.

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

- Farm forestry has the advantage they do not take land out of agricultural production. Small, unused
parcels of hard can be devoted to tree-crop production and if species are carefuliy selected, trees
can be interplanted with agricultural crops with no appreciable decrease in yields.

- Urban electrification could result in a saving of about 563,000 tons of wood and 20 mil litres
paraffin.

- In 1985 only 200,000 houscholds were clectrified, mainly urban areas while the bulk of the rural
households that are over 1,150,000 in number rely on fuelwood for cookies, heating and lighting.
Paraffin is used largely for lighting in rural households.

In 1982 Rural households are divided as follows:

Popul. Average Number
(000) household size of houscholds
(1000)
Communal Arcas 43315 5 866.3
Resettled Aseas 128.7 47 258
Small scale commercial farms
(SSCFA) 182.1 7 26
Large scale commercial farms
(LSCFD) 1,068.4 45 2374
TOTAL 5,710.6 49 1,1555
Rural | hold end ion (Peta Joul illion giga Joules)
Fuetwood  Petroleum Paraffin Coal  Electricity Total
Communal areas 79.56 244 0.60 -- 0.11 102.71
Resettled areas 246 0.90 0.01 - -- 337
SSCFA 257 0.18 - -- -- 276
LSCFD 17.67 393 0.12 2.7 0.02 24.43
102.26 2745 0.73 2.7 0.13 133.27

In communal areas 0.1% of the households have electricity and 0.6 uscs paraffin. In large-scale farms
0.1% have clectricity and 0.4 uses paraffin.

Photovoitaic power systems in Zimbabwe Page 16
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Commercial

Large-scale farms

Resettlement
State farms

Small scale farms
Small scale irrigated

farms

Cooperative farms

Diesel Coal Electniaty Wood
0.02 - - -
265 8.75 181 127
0.01 - - -
0.07 0.02 0.10 -
0.02 - - -

- - 0.01 -
0.02 0.02 0.02 0.04
2 871 194 7131

Tot.

0.02
2049
0.01
0.19
0.01

0.01
0.1

2083

Large scale farm uses 95.3% of all diesel corresponding to 45.5 GJ/ha. 93.3% of clectricity is also
uscd by large-scale farms corresponding to 3.1 GJ/ba while the State farms use 6.2 GJ /ha.

n hoyschol ner, ion i
Paraffin LPG Electricity Coal Fuelwood Total
High density areas 0.15 0.01 0.88 0.7 235 409
Low density areas 0.1 0.01 257 - 0.84 351
025  om 345 01 319 1

Tot of 344,000 urban houseboid (299,000 in high density areas).

A high density household will use an average of 17.9 MJ of encrgy per annum. A low density 30.5
MJ. Electricity average consumption is 22.3 GJ /houschold in low density and 3.8 in high density.

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

(Values in million KWh)

Year Of which

imports
1980 1272 -
1981 7,524 11.2
1982 1,742 15.3
1983 7,466 184
1984 7,455 13.1
1985 8,093 135
1986 8,498 21.7
1987 8,713 16.8
1988 9,037 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 has no access to electrical energy from the

— NS GHE Ey s e ey GED SUN S I BN B S O A N O T e

grid.
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The programmes of rural electrification and extension of the grid stated in 1974-1985 have slowcd
down or even halted in 1986 due to the lack of foreign exchange needed to import equipment and
items needed (transformers, insulators, meters, etc.).

The lack of distnbution equipment and their high cost make the connection very expansive for
households not only in the rural areas but also in the urban areas (the connection fee is 2500 $ in
urban areas).

The number of households connected is now estimated in 309,000 over a total of 1,700,000. The
consumption of clectric energy by the houscholds is therefore low as shown by the following tabic! 19

Year Electric energy used
by domestic consumers
(millions of kWh)
1980 928
1981 990
1982 988
1983 926
1984 926
1985 1,221
1986 1,278
1987 1,298
1988 1,363
1989(estimates) 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%) are supplied with energy. In rural areas
electrification is insignificant.

- Only large commercial farms are 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 to
irrigation, Jeopardizing, in many cases the efforts to increase yield.

2322 Traditional energy saving

It is worthy of mention the fact that for cach 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
cach day through 360 days per year, the relevant supplied encrgy 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.

) Quarterly Digest of Statistics, Central Statistical Office, Harare, June 1969

Photcvoltaic power systems in Zimbabwe Page 18
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In case the whole full production of the plaat should be sold and installed (3 MWatts/year), the
saved 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 tke existing ones, saving of fuel and relevant
hard currency will be inc-easing, year by year.

In conclusion, the investment in photovoltaic modules as frec energy source, is an investment for the
future.

Present demand and supply

Four companies are active in Zimbabwe in the field of photovoltaics:
- William Smith & Gourock, Hi Tech

- McDiarmid, working with UK and Japanese comp:nies

- Ecological Designs, representing Helios Technology

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

- 1 photovoltaic powered clinic financed by the USA
- 17,5 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 Siyahokwe (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 alrcady in operation) by the Telecommunication system and other
agencies and private enterprises.

In 1987 when the number of units was already in the hundreds a local company decided to start the
production of photovoltaic modules on the basis of a Canadian licence. Plant was commissioned in
1988.

It was not a great success mainly because the company did not scll complete systems but only
modules plus other components not well “homogenixed” among them. It has been seen that the
photovoltaic system must be considered a single operating "block” 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.);  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 are 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 scale farms also are considering
alternative sources of energy to overcome black-outs

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

- The fee charged for grid connections is extremely high and few enterprises and housecholds can
afford it.

Photovoltaic power systems in Zimbabwe Page 19
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Large quarters of heavy populated towns are without electrical energy and local authorities are
considering the possibilities of using alternative sources of energy for district lighting and to
provide households with a mimimum of energy.

The situation is thercfore very promising for the development of alternative 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 encrgy needs by means of

photovoltaic systems. Copy of the tender of National Railways for 228 systems is in Annexe to this
report.

1) The Zimbabwe Development Bank is now requiring that alternative sources of energy can be

taken 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 10,000,000 US $ to finance 400
pumping systems that will be powered by photovoltaic systems.

3) Tanzania has climinated all duties on the import of renewable encrgy products and it is
considered to become a major user of photovoltaic systems in a very ncar future.

4) South Africa imported photovoltaic modules equivalent to 1 MWatt in 1990 and it is expected that
importations will reach 1.8 MWatts in 1991.

One of the companies presently involved in photovoltaic systems sales (Ecological Design) recently
started an aggressive marketing programme consisting of:

- appointment of sole distributors in ali important towns;
- organization of a stock with a considerable number of systems for early delivery;

- presentation of operating systems at varicus national and international exhibitions;

- organization of show rooms at company offices.
The results of this strategy have been very encouraging for all applications of photovoltaic systems.

2324 Potential market in Zimbabwe

Pymps

The BEUER Institute 'V study indicates that “one solution to the problens 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 extension of the electricity grid.

If the policy is to be pursued, an evaluation of alternative 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

ah See previous note

Pbotovoltaic power systems in Zimbabwe Page 20
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- ox pump

- hand pump

- electric pump . '
- solar pump :
- diesel pump

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

- availability of money

l - availability of foreign currency

I - fuel escalation probability

- availability of wind

' - actualization factor etc.
The BEUER Institute had estimated that up to the year 2002, 10,000 photovoltaic units could be
installed, while they estimated 50,000 wind mills. We are of the opinion that a part of the poteatial
wind mill market could be taken by photovoltaic pumps. Other markets for pumping should also be

considered like boreholes for drinking water for man and animals, the water supply in natioral parks
and many others.

Small power generators

For electricity requirements beiow 2 kWh a day, photovoltaic systems could be more interesting than
diesel power generators. In the future with decreasing photovoltaic costs, the higher loads could

\ ¥ become interesting for photovoltaic systems.
‘§‘ The present market of small disel geaerators is around 1,006 units/year, a reasonable share of this
market could be taken over.
N Houschold applications

It has been seen that 70 to 80% of all households are in lack of electric energy. The photovoltaic .
systems can be used in two main cases: i

- single houschold application, providing cnergy for low consumption lights, radio/TV set and, if
needed, a refrigerator;

- district/village application, providing energy for the uses as in the previous example and, in
addition, limited street lighting and light + refrigeration + radio/TV/communication tc lacal 1
social services.

Beside the social aspect of the availability of electric energy there is also the import substitution onc
that should be taken into consideration. A large amount of paraffin (over 70,000 tons/year) is
imported and its usc is mainly for lighting purposes.

Touring industry

The touring industry is rapidly cxpanding and is becoming a major customer of photovoltaic systems.

Photovoltaic power systems io Zimbabwe Page 21
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Conclysiony

We believe that a large potential market exist for photovoltaic equipment in Zimbabwe. The market
penctration will depend on:

- availability of forcign currency (this drawback could be overcome by partial local production of
equipment);

- future price trends of diesel fuel (we believe it will increase under the pressure of the World Bank
recommandations);

- future trends of photovoltaic prices, it is decreasing probably not as quickly as expected but will do
so with the introduction of the new technology (amorphous silicon).

Main markets will be:

- farmers (mainly for water pumping);

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

- municipalititics (district lighting);

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

- Town Councils and Rural District Councils (Schools, staff housing etc., tender for 100 systems
recenty issued).

The cost of the photovoltaic system is quitc high but an investigation castied out during the April
1990 international trade fair at Bulawayo has shown that the energy issue is getting the highest
priority and public and operations reacted very favourably to the systems proposed and relevant
prices.

Potential export market

The 50% of the production of the envisaged factory will be exported to South Africa, Malawi,
Rotswana, Tanzania and other African countries.

Sclling agents already exist in Malawi, Botswana, Namibia, Tanzasia and agreement is under
negotiation for Mozambique.

The licensing company Helios Technology is presently distributing its products through distributors
in South Africa, Swaziland and Lesotho. Once the Zimbabwe’s envisaged plant will be in production
this will supply the products to all of these countrics. In addition the proposed plant will be the only
one of this type in the whole Africa and it will be qualified to export to PTA countries as well as to
Malawi and Botswana or OGL (Open Geaeral export Licence) duty free for all parts having 25% of
local components as in this case.

Marketing

For the marketing organization it is forescen one main distributor each 55 growth points and in each
main city.

Photovoitaic power systems in Zimbabwe Page 22
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2327 Benefits arising from the photovoltaic modules project

Benefits arising from the production in Zimbabwe of photovoltaic modules and complete systems
will be the following:

- decrease of import of clectric energy;
- saving of electric components and electric lines (grid system) for distribution to final users;

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

- increase of agriculture output due to irrigation (solar pumping systems);
- increase of tourism, mainly safan;

- increase of trading turn-over 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 mstallation of the solar systems (considering 6 operators for cach of
the 55 rural growth points);

- additiona! job opportunities in the urban centres for distribution and 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 st up battery charge services;

- better living conditions (lighiing, food refrigeration, radio and TV sets fed by free available electric
encrgy, elc.);

- educational benefits from use of audio-visual aids in schools;
- better conditions for growth points developments;
- decrease of deforestation (saving of fuelwood);

- clean and renewable energy.

Photovoltaic power systems in Zimbabwe Page 23




24 PLANT PRODUCTION CAPACITY

241 Sales estimate
The capacity of the plant has beea calculated oa the basis of the following sales estimate, taking into
consideration that the new joint venture company will conceatrate in the supply of complete solar
systems designed to solve specific problems (refrigeration, lighting, water pumping, ¢tc) and not
merely of single panels.
This is a dramatic change in phylosophy compared with previous, and unsuccessful, approach in the
country and it is considered the most appropriate one to really devclop the market of the solar
systems in the whole sub-region.

SALES ESTIMATE
ITEM UNITS PER YEAR
- 1st year 2nd year 3rd year 4th year

A) Solar lighting systems 720 1,800 5,800 7,500
B1) Solar refrigeration system (190 lit) @ 80 180 580 20
B2) Solar refrigeration system (300 lit.) ® 40 120 380 480
C) Solar water pumping systems @ 35 85 280 350
Solar power produced (Total) 01 MW| 026 MM 084 MW | 106 MW

242 Components of the systems

The above mentioned systems consist of the following components (technical features are available
in the annexed brochures):

A)  Solar lighting system with 4 (luorescent lamps
- No. 1 photovoltaic module 60 W (type H60)
- No. 1 control unit including a charge regulator
- No. 4 low consumption fluorescent lamps
- No. 1 low maintenance battery (12 Volt-100 Ah)
- No. 1 voltage adaptor
- No. 1 set of cables and accessories
B1) Solar refri . (190 ity i ith 4] for lighti
- No. 6 photovoltaic modules 60 W (type H60)

- No. 1 supporting structure

(’” Medium size system with 4 low consumption lamps
2 System including freezer and 4 low consumpiion lamps
) Medium size system with pumping capacity of 40 cubic meters/day at 8 meters of depth.
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- No. 1 junction box

- No. 1 electronic control board including the charge control unit
- No. 2 storage batieries (12 V-150 Ah)

- No. 1 battery powered 190 litres refrigerator

- No. 4 low consumption fluorescent lamps

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

- No. 1 set of cables and accessones

- No. 8 photovoltaic modules 60 W (type H60) .
- No. 1 supporting structure

- No. 1 junction box

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

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

- No. 1 battery powered : 300 litres refrigerator

- No. 4 low consumption fluorescent lamps

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

- No. 1 set of cables and accessories )

- No. 8 photovoltaic modules 60 W (type H60)

- No. 1 supporting structure
- No. 1 juaction box
- No. 1 inverter
- No. 1 submersible pump complete with electric motor working in altereate current
- No 1 set of cables and accessories
243 Plant prodyction lines

Taking ioto consideration the above mentionsd production, the envisaged plant will essentially
consist of three lines, that are the following:

A) photovoltaic modules asscmbling line
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B) compoaeats production line
C) systems assembling line
The first line A is designed to assemble the photovoltaic cells in modules type H60 (60 Watt peak
power). All the cells, manufactured by Hebos Technology, will be imported from Italy.
The sccond line B will produce various components, namely:

- charge controllers of various rating foe batteries

- fluorescent lamp holders complete with electronic compoacnts

- electronic ballasts for feeding fluorescent bulbs

- junction boxes for photovoltaic modules

- photovoltaic moduie supporiing structures

- electronic control boards

- voltage adaptors

- inverters.
The third line C will assemble the follovang systems:

- solar refrigerators

- solar lighting systems

- solar water pumping systems.
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The photovoltaic module to be fixed on the roof.

Components required

The following table displays the amount of compoaents required by each unit of the systems marked

A.BL,B2and C.

A B1 B2 C
Ttem Lighting | Refrig. | Refrig. | Pumping
190 300
No. Ne. No. No.

Photovoltaic module 1 6 8 8
Charge coatroller 1 1 1 -
Fluorescent lamp 4 4 4 -
Battery 12 V-100 Ah 1 - - -
Battery 12 V-150 Ah - 2 2 -
Voltage adaptor 1 1 1 -
Junction box - 1 1 1
Electronic cont.board 1 1 1 1
Inverter - - - 1
Structure - 1 1 1
Set of cables & access. 1 1 1 1

Photovoltaic power systems in Zimbabwe
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A) SOLAR LIGHTING SYSTEMS
UNITS PER YEAR
-- ITEM Istyear |[2ndyear | 3rd year 4th year
Photovoltaic module T20 1,800 5,800 7,500
Charge controllers 720 1,800 5,800 7,500
Fluorescent lamp 2,880 7,200 23,200 30,000
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
Junction box - -- .- -
Electronic cont. board T20 1,800 5,800 7,500
Inverters - - - .
% Structure™® - -- - -
Set of cables & accessories 720 1,800 5,800 7,500
N\
N -
S The photovolitaic module to be fixed on the roof
Photovoitaic power systems in Zimbabwe Page 28
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B1) SOLAR REFRIGERATION SYSTEMS (190 LITRES)

P

UNITS PER YEAR '
ITEM 1st year 2nd year 3rd year 4th year
Photovoltaic module 480 1,080 3,480 4320
Charge controllers 80 180 580 720
Fluorescent lamp 320 720 2320 2,880
Battery 12 V-100 A -- - .- -
Battery 12 V-150 Ah 160 360 1,160 1,440
Voltage adaptor 80 180 580 720
Junction box 80 180 580 720
Electronic cont. board 80 180 580 720
Inverters -- - -- .-
Structure 80 180 580 720
Set of cables & accessories 80 180 580 720
A
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B2) SOLAR REFRIGERATION SYSTEMS (300 LITRES)

UNITS PER YEAR

ITEM 1st year 2ndyear | 3rdyear | d4thyear

Photovoltaic module 3220 960 3,040 3,840
Charge controllers 40 120 380 480
Fluorescent lamp 160 480 1,520 1,920

Battery 12 V-100 A

i
I
I
1
I
|
Battery 12 V-150 Ab 80 240 760 960 l
Voltage adaptor 40 120 380 480 l
Junction box 40 120 380 480
Electronic cont. board 40 120 380 480 l
Inverters - - - -
Structure 40 120 380 l
Set of cables & accessories 40 i20 380 l
|
|
i
I
|
|
|
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l C) SOLAR WATER PUMPING SYSTEMS

l UNITS PER YEAR

I ITEM Ist year 2nd year 3rd year 4th year

I Photovoltaic module(*) 280 680 2,240 2,800
Charge contrellers -- - - -

l Fluoresceat lamp - - - -
Battery 12 V-100 A -- - - -

l Battery 12 V-150 Ah - - - -

I Voltage adaptor - - - -
Junction box 35 85 280 350

' Electronic cont. boara 35 85 280 350
Inverters 35 85 280 350

l Structure 35 85 280 350

I Set of cables & accessories 35 85 280 350

l (°) As average system it has been considered a model based on 8 photovoitaic modules, that is one of the moet used.
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The amounts of each component required in the whole to produce the scheduled systems are shown
in the following table, detailed per cach year according to the foreseen production program:

TOTAL OF UNITS PER YEAR

ITEM 1st year | 2nd year 3rd year |4th year NOTES'®

Photovoltaic module 1,800 4,520 14,560 18,460 PIF
Charge controliers 840 2,100 6,760 8,700 PIF
Fluorescent lamp 3,360 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 6,760 8,700 PIF
Junction box 155 385 1,240 1,550 PIF

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

Structure 155 385 1,240 1,550 PIF

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

/s%

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

) pIF = Produced in the factory
Imported = goods to be imported cr purchased on the local market
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LIST OF ITEMS TO BE IMPORTED

UNITS OR SETS PER YEAR

ITEM Istyear | 2nd year 3rd year |4th year
DC and AC low coasumption
COmpressors 80 180
Condensers (fan type) 80 180 720
Electronics for the DC
compressor 80 180 580 720
Gaskets and magnets 80 180 580 720
Lock 80 180 580 720
Thermostat 80 180 580 T20
Copper tubing 80 180 580 720
Insulating foam 80 180 580 720
Plasticized metal sheet 80 180 580 720
Epoxy coating 80 180 580 720
Polypropilenc and HDPE in
granules 80 180 580 720
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2432 Production program I
The production program will be suited accordingly to the expected sales volume of the systems
labelled A, B1, B2, and C, as explained in the paragraph 2.4.1. Therefore the production program
will be as follows: ]
- SYSTEMS PRODUCTION PROGRAM l
ITEM UNITS PER YEAR
1st year 2nd year 3rd year 4th year l
A) Solar lighting systems (! , 720 1,300 5,800 7,500
B1) Solar refrigeration system (190 lit.) %) 80 180 580 T20 '
B2) Solar refrigeration «-stem (300 lit.) 40 120 380 480
C) Solar water pumping systems & 35 85 280 350 '
The above production figures have been calculated considering 250 working days per year on the
basis of one 8-hours shift. The production could be increased, of course, by two and three times
respectively, by operating on the basis of two or three daily working shifts.
25 SELLING PRICES AND SALES REVENUES l
. The following selling prices have been assumed (and the joint venture parmer Ecological Design is
presently marketing the systems at the same price):
X A) Solar lighting system = 1,400 US $/each l
B1) Solar refrigeration system (190 litres) = 5,200 US $/cach I
‘;\\ B2) Solar refrigeration system (300 litres) = 6,800 US $/cach
N\ C) Solar water pumping system = 12,800 US $/cach '
The above selling prices are very competitive with the average ones of the imported products, that
\ are the following (duty free prices): '
A) Solar lighting system = 1,430 US $/each '
B1) Solar refrigeration system (190 1) = 5,920 US $/each l
B2) Solar refrigeration system (300 1) = 7,475 US $/cach
C) Water pumping system = 9,000 to 16,000 US $/each according to type. '
D) \fedium size system with 4 low consumption lamps ﬂ \
System including 4 low consumption lamps ¥
) Medium size system with pumping capacity of 40 cubic meters/day at 8 meters of depth. l t
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l The actual sclling prices to the agents will be 15% discounted, to aliow the agents to carn this as
their reward. So the actual sclling prices will be the following:
I A) Solar lighting system = 1,190 USS$/cach
B1) Solar refrigeration system (190 litres) = 4,420 US $/cach
' 2) Solar refrigeration system (300 litres) = 5,780 US $/cach
C) Solar water pumping system = 10,880 US $/cach
l Therefore, the expected revenues (of which 50% coming from export) will be as shown in the table:
l ITEM REVENUES (1,000 US DOLLARS)
1st year 2nd year 3rd year 4th year
. l A) Solar lighting systems 856.8 2,142 6.902 8925
B1) Solar refrigeration system (190 lit.) 3536 795.6 2,563.6 31824
s B2) Solar refrigeration system (300 lit.) 212 693.6 2,1964 2,744
l C) Solar water pumping systcms 3808 9248 3,046.4 3,808
GRAND TOTAL 1,8224 4,556.0 14,708 4 18,689.8
P |
-
N
\\\ l
.
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3 MATERIALS AND INPUTS

The following pages deal with 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 Techrology (Italy) or other supplicrs, part will
be available or the local market.

In order to evaluate the final cost of raw materials delivered to the factory in Masvingo, duty charges
and internal transport cost have been considered as detailed in the following tables.

According to ihe information collected in Zimbabwe, the following assumptions has becn made:
as far as the imported goods are coacerned duty charges have been calculated on the CIF values.
Duty charge on the final compiete systems is 40%, while it is 20% on the components imported
separately.
Duty on the imported photovoltaic cells is only 20%.
As local transportation cost an additional percentage of 3% has been considered.
31 PHOTOVOLTAIC MODULES ASSEMBLING LINE
The materials needed to produce the photovoltaic modules are the following:

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

b) tinned copper ribboas of various sizes

¢) E.VA. (cthylen-vinil-acetate)

¢) Tedlar (sheets of poly-vinyl-fluoride)

f) aluminium frames and corners

g) waterproof junction boxes

h) printed circuit boards with diodes and connecting terminals

i) output cable gland for junction boxes

1) tempered glass

m) other material as detailed in the following table

The photovoltaic cells will be supplicd by Helios Technology together with other components.

The costs of imported and locally available materials needed to manufacture the photovoltaic
modules are listed in detail in the following table; values are in US dollars.
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B C
Material costs of module type H60 (60 Watt)
CIF costs (US dollars) Iduty final cost
Items qty unit |module tot. % b3 .
Imported matenials
. Photovoltaic celis 36 550 |198.00 19800 |20% | 237.60
1.66 Wp type
. ribbon 0.1 126 m 0.22 271 ©
. ribbon 0.2 05m 04 022
. label - - 0.73
. primer - - 0.0t
. flux 25ml {17.60%/1 004 22855 [30% 37.12
.temp. glass 045 m? 209 | 941
.EVA. 09 m> 1287 | 1158
. tedlar 045 m® 693 | 312
. fibers - - 031
- film - - | 036 |]
*Subtotal A - - 226.55 - - 27472
Local matenials
. frame 3m 294 882 - - -
. corners 4 031 124 - - -
. sil /rubber - - 0.58 - - -
. wires - - 0.04 - - -
. connectors - - 198 - - -
. junct. box 1 282 282 . - -
*Subtotal B - - 15.48 - - 15.48
*Subtotal C - - 242.03 - -- 290.20
Local Transport - - - - | - 8.80
Grand total - - - - - l 299.00
Other inputs to be considered:

. Labour: 2.5 hours/module are required

. Energy: 2 kWh/module are required

Phoiovoltaic power systems io Zimbabwe
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COMPONENTS PRODUCTION LINE
The materials needed to produce the components are:
a) diodes

b) transistors

c) electric wires

d) condensers

¢) timmers

f) relays

g) terminals

b) leds

i) coils

}) 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 Technology. The items k) and m)

4
are expected to be locally available or otherwise imported. l

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
- voltage 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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Material costs of charge coatroller type NG 20/24 V
Items CIF duty Jinal cost notes
H % $
. water proof box - -- 858 locally available
- mother board 495 |30% 6.44 imported
. relais 1045 [30% |13.59 imported
. electronic compocents 880 [30% (1144 umported
Subtotal 30380 - 4005
Local Transport - - 120
Grand total - - 4128
Other inputs to be considered:
- Labour: 8 hours/unit
Material costs of fluorescent lamp
Items CIF duty [inal cost notes
$ % s
. body and cover - - 315 locally available
. electronic components 506 |30% 658 imported
- mother board 072 |30% 094 imported
- bulb (type LH 12) 520 |30% 6.76 imported
Subtotal - - 17.43
Local Transport - - 052
Grand total - - 17.95
Other inputs to be considered:

- Labour: 5.10 hours/unit

Photovoltaic power systems in Zimbabwe
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Material costs of junctioa box type JB8/24
Items CIF duty final cost notes
S 3 s

. water proof box - - 429 locally available
: . mother board 330 |{30% 429 imported

. diodes 220 |30% 286 imported

. 2CCESSOries 275 |30% 38 imported

*Subtotal - - 15.02

Local Traasport - - 04s

Grand total - - 15.47

Other inputs to be considered:
- Labour: 0.70 bours/unit

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

3 SYSTEMS ASSEMBLING LINE

This line will assemble the photovoltaic modules and the other components manufactured m the
factory mto the final solar systems, that are foreseen to be:

- solar lighting systems

- solar refrigeration systems
N - solar water pumping systems
A

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

To take into account that several comporents of the refnigerators and other items of the solar
systems will be produced locally {¢.g. cabinets, plastic components, etc.) and will be subcontracted to
manufacturing compasies of Zimbabwe, the costs indicated in the following tables have been split
into foreign exchange components and locally available ooes.
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A) SOLAR LIGHTING SYSTEM (4 LAMPS)

Cost of materisls
item qty CIF duty cost | local INPUT § final Notes
S % $ transp. cost $ *)
$ foreign local
photovoltaic module 1 - -- - - 21472 2423 29900 | PIF
distribution board 1 - - - -- 130.00 34.0¢ 164.00 | PIF
charge controller 1 - - - - 3267 8.58 4125 | PIF
fuorescent lamps 4 - - - - 59.08 127 7180 | PIF
battery 12 V-100 Ah 1 2500 | 30 29250 878 | 30128 - 30128 | imp.ted
voltage adaptor 1 880 | 30 11.44 034 11.78 295 1473 | PIF
cables & accessories 1 - - - - - T2.00 7200 | LA
Total - - - - - 80953 | 15483 964.06
Labour: 4 heurs
B1) SOLAR REFRIGERATION SYSTEM (190 LITRES + 4 LAMPS)
Cost of materials
Item qty CIF duty cost | local INPUT §$ final Notes
s % H transp. cost $ *
S foreign local
photovoltaic modules 6 -- - - - [,64832 | 14568 |1,79400 | PIF
supporting structure 1 - - - - - 4200 4200 | PIF
junction box 1 - - - - 11.18 429 1547 | PIF
electron.control board 1 236.00 30 306.80 920 | 31600 79.00 39500 { PIF
charge controller 1 - - - - 3267 8.58 4125 | PIF
batteries 12V-150 Ah 2 52800 | 30 68640 | 2059 | 706.99 -- 706.99 | imp.ted
190 litres refrigerator 1 620.00 40 868.00 2500 | 89300 | 22350 |1,116.50 | PIF
fluorescent lamps 4 - - - - 59.20 12.60 7180 | PIF
voltage adaptor 1 8.78 30 1141 035 11.76 297 1473 : PIF
cables & accessories 1 - - - - - 94.00 9400 | LA
Total - - - - - ,679.12 | 612.62 |4,291.74
Labour: 6 hours
(*) LA = Locally available; PIF = produced in the (actory
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B2) SOLAR REFRIGERATION SYSTEM (300 LITRES + 4 LAMPS) I
Cost of materials
’ Item q.ty CIF duty cost | local INPUT § final Notes l
" $ % $ transp. cost $ *
J $ foreign local l
photovoltaic modules 8 - - - - P197.76 | 19424 239200 | PIF
supporting structuse i - - - - - 56.00 56.00 | PIF
junction box 1 - - - - 118 | 429 1547 | PIF |
clzctronic control board 1 23600 | 30 306.80 920 | 31600 | 79.00 395.00 | PIF
charge controller 1 - - - - 3267 858 4125 | PIF
batteries 12 V - 150 Ah 2 52800 | 30 68640 | 2059 | 70699 - 70699 | Imp.ted
300 litres refrigerator 1 78400 ; 40 [1,09760 | 3240 [1,130.00 | 28625 '1,416.25 | PIF I
fluorescent lamps 4 - - - - 5920 { 1260 | 7180 | PIF
voltage adaptor 1 878 | 30 i141 035 11.76 297 1473 | PIF
cables & accessories 1 - - - - - 94.00 9400 | LA l
Total - - - -~ - K,46556 | 73793 |5203.49
Labour: 6 hours I
C) SOLAR WATER ZUMPING SYSTEM l
Cost of materials
N iiem qty CIF duty | cost | local INPUT § final Notes I
$ % S transp. cost$ &)
$ foreign local .
photovoltaic modules 8¢*" - - - - R197.76 | 19424 |2392.00 | PIF
I\ supporting structure 1 - - - - - 42,00 4200 | PIF
N\ junction box 1 - - - - 1118 | 429 1547 | PIF l
) inverter 1 582.00 30 814.60 2520 | 84000 | 21781 |1,05781 | PIF
. submers.electric pump 1 52000 | 40 728.00 284 | 749.84 -- 749.84 | imp.ted
A\ . cables & accessories i - - - - - 65.00 6500 | LA
Total - - - - - PB,798.78 | 52334 14322.12 I
Labour: 6 hours l
(*) LA = Locally available; PIF = produced in the factory l
(**) Number of modules varies from 6 to 16 according (o applications. Costing has been based on ihe 3 moduies sysiem that is one of the
most used. I
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UTILITIES 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 electric
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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LOCATION

The plant should be located in an area where good facilitics are available as fas as transportation,
water and electric energy are 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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s. PROJECT ENGINEERING

51 DESCRIPTION OF THE PROCESS
Please see the annexed plant lay-out for references.

S.1.1 Photovoltaic modul ion li

junction boxes, printed circuit boards, aluminium frames and other materials.

means of the cell testing system (B-13)

tests to be locally performed.

the soldering of the tinned ribbons onto the cells, after deoxidizing fluxing.

soldering the ribbons.

non-woven fiberglass sheet) so that the whole results in a well aligned sandwich.

operation lasts about 30 minutes and is automatically performed.

suitably trimmed and cleaned.

module and the frame itself.

the technical form.

the area (E), ready to be shipped or assembled in the system assembling room (G).

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
photovoitaic cells manufactured by Helios Technology in Italy 2nd the various components which
will be utilized in the module construction, that are tinned copper ribbons, E.V_A. and Tedlar sheets,

Each lot of imported photovoltaic cells is random tested considering 5 to 10% of the whole lot, by

It is important to say that all of the raw materials will have been previously checked by Helios
Technology’s Quality Control department before shipment, in order to minimize the subsequent

After testing the cells are loaded onto the front tabbing automatic machine (B-4), which performs

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

After this operation, the soldered panels are placed onto trolleys which are taken to the lay-up
department C (dehumidified room). Here the soldered panels are manually placed, one by one, by
two operators onto the light table (C-5), together with the other components (glass, E.VA,, Tedlar,

These sandwiches are then placed onto airtight plates of the mobile trolleys (C-6), that are takea to
the lamination room (D). Each trolley, containing a maximum of 7 modules, is then introduced into
the lamination furnace (D-7), where the "baking” of the module unde. high vacuum takes place. This

When the cycle is finished, the operator is warned by an acoustic signal, so he can draw out the
trolley and put inside an other one. Plates are finally opened and the module is extracted, ready to be

The pext step consists of applying the aluminium frame by means of four comers fixed by pression.
A silicon layer had been previously spread on the frame to make a sealant "cushion” between the

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

As last step of the process, modules are grouped on the basis of their characteristics and stored in
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The componeets line (area F on the annexed drawing) will be able to assemble various items kike the
following ones:

- electronic ballasts for feeding of fluorescent lamp;

- charge controllers;

- low consumption lamps;

- junction boxes for modules and systems;

- distribution boards;

- module supporting metal structures.

- various electronic devices (voitage adaptors, inverters, etc.)
The materials utilized as input include:

- diodes, transistors, electric wires, condensers, trimmers, relays, connecting terminals, leds, coils,
printed circuits;

all these materials will be ready and available in the storchouse 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 forescen scheme of connections.

X Then cach of these so prepared boards will enter the solder (F-10), which automatically fastens the
components on the printed circuif. A test and a calibration will be carried out on the table (F-11),
then the printed sircuit boards will be introduced into the burn-in furnace (F-12), where they will

d
’ ' remain as long as needed. l
.

% .

A final test will be performed on the boards by means of a special electronic equipment. Then ecach
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.

P

A

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

513 Systems assembling line

The solar systems will be assembled in the working area marked (G). The photovoltaic modules and
the components produced inside the factory will be assembled together with other components
supplicd from other manufacturers (for instance batteries, clectric wires, metal supporting
structures, etc.).

As far as refrigerators are oncerned, cabinets will be supplied by local subcontractors, the other
components wili be imported and assembled in the factory.
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PLANT LAY-OUT

With reference to the annexed drawing the main sections of the envisaged plant are the following:
a) commercial and technical offices

b) tabbing area

c) lay-up area

d) lamination arca

¢) modules storage

f) components assembling area

g) system assembling area

MAIN EQUIPMENT LIST

The main equipment foreseen for the envisaged plant is listed on the following pages.
For cach item are indicated:

- layout reference (see the annexed drawing)

- equipment description

- equipment function

- number of units

- main technical features

- installed electric power and utilitics consumption
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531 Main equipment technical features
(NOTE: please sec the annexed drawing layout reference)
LAYOUT REF. : B-3
EQUIPMENT DESCRIPTION : Back tabbing workstation
- FUNCTION Soldering of cells for string interconnections
QUANTITY No.4
MAIN CHARACTERISTICS Each workstation is equipped with a set of
special plates for cells alignment and tools such
as soldering irons, flux dispenser, cutters, etc.
UTILITIES 220 Vac - 1 Ph - 09 KVA
Exhaust: 4 pipes 100 mm diametre, 175 CU.
- mt/hour
t
A}
N\
A
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LAYOUT REF. B-4

EQUIPMENT DESCRIFTION Front tabbing automatic equipment

FUNCTION Soldering of tinned copper bus bars onto the
cells

QUANTITY No.1

MAIN CHARACTERISTICS The equipment automatically provides the
loading and alignment of the cells, the flux
dispensing, the soldering of the two ribbons, the
unloading and coinstack of the cells

UTILITIES 380 Vac-1Ph - 1.7KVA
Air: 6-7 kg/sqem 350 It /h
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LAYOUT REF. : B-13 I
EQUIPMENT DESCRIPTION : Solar cells tester/sun simulator
FUNCTION : Quality coatrol of the cells ' ‘
* QUANTITY : No. 1 ;
MAIN CHARACTERISTICS : The cquipment makes the clectrical quality '
control of the imported cells.
10% of the imported cells are checked in order
to make sure they meet the performance specs.
UTILITIES : 220 Vac- 1 Ph - 700 KVA
Air 5 to 7 kg/sqcm - 50 it/h l
Exhaust: no. 1 pipe 120 mm diametre
300 CU. mt/hour
= |
» i
“\
\\ l
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)
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LAYOUT REF.

EQUIPMENT DESCRIPTION
FUNCTION

QUANTITY

MAIN CHARACTERISTICS

UTILITIES

C-5

Light tables

Modules components assembling
No. 2

Two operators make the sandwich with the
various new materials (glass, EV.A, Tedlar,
cells, etc.). By means of the light table a perfect
alignment can be done.

Alfterwards they put cach sandwich on the
trolley.

220 Vac-1Ph-03 KVA
Air: 5 to 7 kg/sqcm - 100 It /hour
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LAYOUT REF. CandD-6
EQUIPMENT DESCRIPTION Lamination trolleys
FUNCTION Accommodate up to 7 assembled sandwich to be
laminated under vacuum.
- QUANTITY No.5
MAIN CHARACTERISTICS Each trolley is complete of 7 sets made of special
Aluminium plates with gaskets and vacuum
i All materials are temperature cycling
proof.
UTILITIES None
t
N
\
\ -
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LAYOUT REF. : D-7
EQUIPMENT DESCRIPTION : Lamination furnacc
FUNCTION : Modules lamination under vacuum
x QUANTITY : No. 1 -
MAIN CHARACTERISTICS : The furnace provides the modules lamnation

including the E.VA. curing under vacuum. It
accommodates one trolley full of modules sets.
The furnace is complete of vacuum pump and
accessories.

UTILITIES : 380 Vac -3 Ph - 490 KVA
Exhaust No. 2 pipes 350 mm diametre
5000 CU. mt /hour

Photovoltaic power systems in Zimbziwe
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LAYOUT REF. : D-8 !
EQUIPMENT DESCRIPTION : Sun simulator

FUNCTION : Module testing equipment
¢ QUANTITY : No. 1

MAIN CHARACTERISTICS : The sun simulator provides a constant light
intensity of 1000 W/sqm on the whole surface of
the module.

Each module performance is tested and the data
are monitorced and stored by a personal
computer.

UTILITIES : 380 Vac-3Ph- 12KVA
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LAYOUT REF.

EQUIPMENT DESCRIPTION
FUNCTION

QUANTITY

MAIN CHARACTERISTICS

UTILITIES

F-10

PC Board Soldcning equipment

Automatic soldering of the PC boards .
No. 1

Each P.CB. is equipped with the electronic
components. The soldering equipment provide a

perfect soldering of all components onto the PC

Board.

220 Vac- 1 Ph- 3KVA
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LAYOUT REF.
EQUIPMENT DESCRIPTION
FUNCTION

QUANTITY

MAIN CHARACTERISTICS

UTILITIES

F-12

Burn-in furnace

Burn-in of the assembled electronic circuits.
No.1

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

220 Vac-1Ph-3KVA
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LAYOUT REF. : G-F-D

EQUIPMENT DESCRIPTION Various electric and pneumatic tools

FUNCTION System assembling, workshop, pncumatic guns,
silicon rubber dispensanies, etc.

QUANTITY

MAIN CHARACTERISTICS

UTILITIE® 380 Vac - 3 Ph - 10 KVA

Air : 6 - 7 kg/sqem 150 It /hour
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LAYOUT REF. : A ]
EQUIPMENT DESCRIPTION : Personal computer 42 MB with software
FUNCTION : Administration, production planning, system’s l
design : ‘
QUANTITY : No.2 l
MAIN CHARACTERISTICS
UTILITIES : 200 Vac -1 Ph - 0,5 KVA l
- i
, i
L 1
“\
\\\‘ l
“ i
l 1
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Utilities

The envisaged plant needs clectric energy, compressed air and potable water. No steam is required.
The installed electric power is about 75 kVA, so ihe electric substation will be dimensioned for 80
kVA taking into account other utilizers (lighting, computers, etc.) and ancillary cquipment.

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+1 stand-by) 80 kVA transformers
- N. 1 air coinpressor 800 liters/hour at 7 bar complete with air tank
Handlin; ipment and commercial vehicl

For bandling of materials and finished products inside the factory’s aiea, it is foreseen a fork-lift
(preferably electric type) with a lifting capacity of 1,000 kg. (cost = 40,000 US $)

The commercial vehicles foreseen are:
- 6 pick-ups (total cost = 200,000 Z$ = 74,000 US $)
- 1 truck 7 tons capacity with trailer (cost = 200,000 Z$ = 74,000 US $)

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

LAYOUT AND CIVIL 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 whoie required arca will be at least 2,500 square meters.

A scheme of the plant lay-out is proposed in the annexcd drawing, where the various production
departments are indicated with their dimensions in scale. For the production and the modules
storage arca a steel carpentry shed is foreseen with dimensions 25 x 30 meters x 6 m high. As far as
the offices are concerned a single storey building is foreseen, prefabricated or masonry type, having
an area of 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 of reinforced concrete with hard 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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INVESTMENT COSTS

The investment costs for the machinery and equipment of the plant, utilities and civil works have
been cstimated as listed in the following table. Investments have beea split into foreign (FC) and

local currency (LC).

ITEM FC LC TOTAL  |COMFAR

$ $ $ REF.

. Machinery & Equipment 1,100,000 - 1,100,000 L8
. Transportation & insurance 30,000 30,000 66,000 LS/L17
. Esection 50,000 50,000 100,000 L9/121
. Civil works (land included) 200,000 | 350,000 550,000 | L3/L1S
. Spare parts 5% 55,000 - 55,000 L10
. Trial production run 50,000 20,000 70,000 | L6/L18
. Know-how fee 345,000 - 345,000 L6
. Pre-production expenditures 185,000 40,000 225000 |L11/L23
. Commercial vehicles and handling eqpt 88,000 - 88,000 L7
GRAND TOTAL 2,103,000 | 490,000 2,593,000
Pre-production expenditures: the following costs have been considered:

a) New company establiskment = 6,000 US $

b) Personnel hired before production:

- 12 months for a technical manager

- 6 months/each for one mechanic and one clectrician

- 2 months for 25 operators for the production lines

Total cost = 34,000 US §

Grand total 2 + b = 40,000 US $ has been considered a: -

input table, line L23).

LTI

spenditure (Comfar

¢) Technical training for 6 operators to be held in the know-how owner’s premises in Italy lasting 3
months, including board and lodging. Cost bhas been evaluated in 185,000 $, considered as
foreign currency expenditure (Comfar input table, line L23).
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Commercial vehicles and handling ¢ quipment: it is foreseen to purchase during the construction
period one fork-lift (40,000 USS) a:d two scdan cars (48,000 USS) that will be used before
production.

In the first year of production one truck (74,000 USS) and 6 pick-ups (74,000 US$) will be purchased
in addition. All the commercial vehicles will be renewed and purchased brand-new cach 5 years.
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6. PLANT ORGANIZATION ] |
The plant is considered as an autcoomous production unit, complete with utilities and facilities, |
operating under the direction of an independent organization. ]
]
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MANPQWER

No particular skill is required for 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 $) have been assumed as detailed in the following tables:

MANAGEMENT AND ADMINISTRATIVE DEPARTMENT

DESCRIPTION No. ANNUAL COST (3)
General manager 1 21,000
Technical manager 1 21,000
Senior accountant 1 10,400
Purchasing dept. head 1 10,400
Sales dept. head 1 10,400
Clerks 2 10,400
Guards 3 6,300
Drivers. 7 18,200
TOTAL 17 108,100
PRODUCTION AND MAINTENANCE DEPARTMENT
DESCRIPTION No. ANNUAL COST ($)
Production foreman 2 9,000
Warehouse 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 4 | 196,100

Therefore the annual cost of the personnel, considering the management, administralive,&
and maintenance departments is 304,200 US Dollars/year, social security contribution included.” ™ -
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8. IMPLEMENTATION SCHEDULE

From the signing of the contract, 12 moaths are expected to be necessary for the construction and
the commissioning of the plant, including civil works.

/',%

,
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The financial and cconomic cvaluation has been performed by using COMFAR, a program
developed by UNIDO for evaluation of feasibility studies. The COMFAR schedules and input tables
l are attached to the present study. In particular, the following assumptions have been made with
reference to the COMFAR input tables:
' A) Depreciation:
- machinery and equipment = 10 years (scrap value = 10%)(COMFAR line L8, L9, L21)
l - civil works and buildings = 20 vears (scrap value = 509%)(L3, L15)
- cars and trucks = 5 years (scrap value = 109%)(L7)
l B) Pre-production expenditures.
' - company establishment and personnel hired before production = 40,000 US § (Comfar L.23)
) - Training = 185,000 US $ (L11)
l For details about these items sec previous paragraph 5.5
C) Factory overheads (COMFAR L89):
' The assistance of one foreign expert for the first operative year has been taken into account with
the cost of 60,000 US Dollars.
I In addition, 10,000 US Dollars each year have been considered to cover the expenditures of
' telephone, mailing and writing materials.
l - working capital input table: minimum day coverage
W FC LC
N l raw materials 120 30 (Comfar 1183, 184)
work in progress 1 5 (L188)
l finished products 30 30 (L189)
E) These other assumptions have been made for the computation:
l Electric energy cost = 0.19 US§
kWh
|
9.1 SOURCE OF FINANCE
l As far as the total investment is concerned, 30% as equity and 70% as loan have been considered to
cover the required funds.
l Equity has been shared into 75% of local and 25% of foreign, owned by the Italian partner.
Loan has been shared into 15% of local and 85% of foreign.
I
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The cost of the local loan taken into consideration was 20%, with reimbursement on 8 years and
grace period of 1 year.

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

Overdrait rate considered at 20%.

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

[NVESTMENT

2,600,000 8

/
/

/

L

L] i L]
JEQUITY (3% | | Loax (70%) |

l = 780,000 § II ﬂ= 1,820,000 Su

I

[ -

_/ \/\ |

JLOCAL (75%)] |FOREIGN (25%)§ |JLOCAL (15%) | JFOREIGN (85%)]
| 585,000 $ | | = 195,000 s | |= 273,000 s | |= 1,547,000 $]

[ '} [} ¥ | L [ ] [ 1 .

(1) (2)

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

(2) Foreign loan: interest rate = 12%, reimbursement in 8 years, out of which 2 of grace.
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l COMFAR input tables (L stands for line number)
Figures in US Dollars: FC = Foreign currency; LC = Local currency
l L3) Civil works (FC) = 200,000 $
: LS)  Transportation and insurance (FC) = 30,000 §
' LS) Know-how fee (FC) = 3450008
Trial production run (FC) = 50,000 $
i opey
L7) Commeraal vehicles and handling equipment:
I 1forklift = 40,0008
2 sedan cars = 48,000 $
- 83000 (FC)
L8) Machinery and equipment = 1,100,000 $ (FC)
l L9) Erection of machinery and equipment = 50,000 $ (FC)
l L10) Spare parts = 55,000 § (FC)
L11) Technical training in Italy = 185,000 $ (FC)
\ l L15) Civil works and cost of land (LC) = 350,000 $
L17) Transportation and insurance (LC) = 30,000 $
' L18) Trial production run (LC) = 20,000 $
\
Q\:\‘ L21) Erection of machinery and equipment = 50,000 $ (LC)
| l L23) Company establishment = 6,000 $
A personnel hired before production = 34,000 $
l oo (L0
L31) 1st year of production (Column C5):
I Commercial vehicles:
1 truck = 74000 $
l 6 pick-up = 74,000$
148000 (FC)
|
|
I
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In the 6th and 11th years of production (Columns C10 and C15), the commercial vehicles will be

replaced with new oncs, therefore the cost will be:
2 scdan cars = 43,000 $
ltruck = 740008
6 pick-up = 74,0008

196,000 $ (FC)

ECONOMIC ANALYSIS

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

parameters have been used:

- labour 0.75

- local goods ared services 0.70

- imported goods and services 1

- discount rate 10%.
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“abt =ELIOS : Text Variables

Project Name: PROTQVOLTAIC MODULES

Sate: MARCY 1991

Name 3f Alternative: ZIMBABWE

Acccunting currency: 1,000 U.S. DOLLARS

Nane of Product (£): SOLAR LIGHTING SYSTEM

Name of Product (3): SOLAR REFRIGERATION 190 LITRES SYSTEN
Name cf Product (C): SOLAR REFRIGERATION 300 LITRES SYSTEM
Name of Product (D): SOLAR WATER PUMPING SYSTEM

Tabi HELIOS : General Variables

Multiplier to compute foreign into accounting currency:
Muttiplier to compute local into accounting currency:
Construction phase: 1 year(s), planned yesrly

Interest rate for computation of future values in X p.a.:

Percent rate for CF-Discounting:

- T e T T - - —t—
......... COMFAR 2.%' - GALDO L CO. S.R.L., NILAN, (TAL"
--------- COMFAR 2.1 - BALDO & CO. S.R.L., MILAN, ITALY

1.000

1.000
0.000
10.000

DAL
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Taby MELIQS : Source of finance - foreign funds
-
Equity - 0: first disbursement in year 1
Equity - P: not specified
Subsidies : not specifred
Lcan A: first disbursement in period 1
Amortizstion: constant principsl
lasting for 8 year(s)
- rates are peid yea'ly
Period of grace: 3 year(s)
[nterests payable: 12.0 X for year 1 through 15
Lsan B: not specified
Loan C: not specified
Overdraft: not specified
——
%

/c%
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Tap: wELIOS
Equity - O:
Equrty - P:
Subs:dies :
Loan A:
Ltoan 8:
toan C:
Overdraft:

first disbursement in year 1
not spectfied
not speciiied
first disburseaent in period 1
Amortization: constant principal
lasting for 8 yesr(s)
rates are paid yearly
Period of grace: 2 year(s)
Interests payabie: 20.0 X for year 1 through 15
not specified

not specified

not specified

COMFAR 2.1
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Tabt #ELICS : Subtadle

Initial Fized Investment - forergn

Cal 1 2 3
Deprec- X Type of de Screp - X
S L - ¢.00 1.00 0.00
L 2 Site preparation snd developme 0.00 1.0 0.00
- 3 Structures ang civil (8)...... 5.00 2.00 $0.00
L & Structures ang crvrl (D)...... .00 1.00 G.00
L S Incorporated fized sssets,-(a) 106.00 2.00 10.00
L 6 Incciporated fixed assets,-(b) 10.00 1.00 0.00
L 7 incarporsted fixed assets,-(c) 20.00 2.00 18.00
. 8 Plant machinery snd equipm-(a) 10.00 2.00 10.00
L 9 pilant machinery and equipm-(b) 10.00 1.00 0.00
L 10 Auxiiiary and service faciliti 10.00 1.00 0.00
11 Fre-production expenditures... 10.00 1.00 0.00
L 12 Inventory, working capital.... 0.00 1.00 0.00
Tabi MELIOS : Subtable Initial Fixed Investment - local
Col 1 2 3
Deprec- X Type of de Scrap - %
(S 3. 3 € TR 0.00 1.00 0.00
L 14 Site preparstion and developme 0.00 1.00 0.00
t 15 Structures and civil (8)...... 5.00 2.00 50.00
Lt 16 Structures and civil (b)...... 0.00 1.00 0.00
L 17 incorporated fixed sssets,-(s) 10.00 2.00 10.00
L 18 Incorporated fixed assets,-(b) 10.00 1.00 0.00
L 19 Incorporater fixed sssets,-(c) 0.00 1.00 0.00
L 20 Plant mach nery and equipm-(8) 0.00 1.00 0.00
L 2! Plant machinery srnd equipm-(b) 10.00 1.00 0.00
L 22 Auxiliary and service faciliti 0.00 1.00 0.00
L 23 Pre-production expenditures... 10.00 1.00 0.00
L 24 Inventory, working capital.... 0.00 1.00 0.00

’ -~ -

CORFAR 2.1 - BALDO & CO. S.R.L., WiLam, (7A_"
[3 b3 6 14
Depreciati Amount- P1 Amount- P2 Amount- P3
0.0 0.00 0.00 0.8
0.00 0.0 9.0 0.00
20.00 200.00 0.00 0.00
0.00 0.00 0.00 0.00
10.00 30.00 Q.00 0.00
10.00 395.00 0.00 0.00
5.00 88.00 0.60 0.00
10.00 1100.00 0.00 a.00
10.00 50.00 6.00 9.00
10.00 55.00 0.00 0.00
10.00 185.00 0.00 0.00
0.00 0.00 0.00 0.00

COMFAR 2.1 - BAILDO & CO. S.R.L., MILAN, [TALY
[3 b [ 7
Depreciati Amount- P1  Amount- P2 Amount- P3
©.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
20.00 350.cC 0.00 0.00
0.00 0.00 0.00 0.00
10.00 30.00 0.00 0.00
10.00 20.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
10.00 $0.00 0.00 0.00
0.00 0.00 0.00 0.00
10.00 40.00 0.00 0.00
0.00 0.00 0.00 0.00
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Tabi MELIOS : Subtsble Current Fized Investmnt - foreign

[l ol N L R o
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Tabi NELIOS : Subtable Current Fized Investment - iocal

[ B R R A I A S

L

26 Site preparation and developme
27 Structures and crvil (8)......
28 Structures and civil (B)......
29 Incorporated fized assets,-(a)
30 incorporated fixed sssets,-(d)
31 Incorporsted fixed assets,-(c)
32 Plant machinery and equipm-(a)
33 Plant machinery and equipm-(b)
34 Auxiliary ond service faciliti
35 Pre-production experciitures...
36 Inventory, working capital....

38 Site prepsration and developme
39 Structures end civil (s)......
40 Structures and civil (b)......
41 Incorporated fixed assets,-(»)
42 Incorporated fixed sssets,-(b)
43 Incorporsted fixed assets,-(c)
&4 Plant machinery and equipm-(s)
45 Plant mechinery and equipm-(b)
&6 Auxilisry and service faciliti
47 Pre-production expendizures...
48 Inventory, working capital....

Ceprec-n X Depreciati

0.00
G.00
Q.00
0.00
0.00
0.00
20.00
0.00
0.00
0.00
0.00
0.00

1.2
1.00
1.00
1.00
1.00
1.00
2.00
1.00
1.00
1.00
1.00
1.00

Deprec-n X Depreciati

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Screp

Scrap

- %
¢.00
0.00
0.00
0.00
0.00
0.00
10.00
0.00
8.00
0.00
0.00
0.20

- X
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Deprecisti
0.00
0.00
0.00
.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00

Deprecisti Amount- Y1

0.00
0.00
0.00
0.00
0.00
0.00
0.00

SALDO & CO. S.R.L._, WILAM, [TALY
k] é 7

Amount- Y1 Amount- Y2 Asount- Y3

6.00 0.00 0.00
0.00 0.00 0.0C
a.00 0.00 0.00
g.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
148.00 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
6.00 0.00 0.00

BALDO & CO. S.R.L., WILAN, [TALY
S ] L4

Amount- Y2 Asount- Y3

0.00 0.00 6.00
0.00 0.00 6.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

\
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tast #ELIYS : Subtable Current Fized lavestment - foreign

Amount- Y4 Amount- TS Amount- Y6 Amount- Y7

$.20
0.2%0
.30
9.00
3.00
3.%0
8.0
8.30
0.00
0.00
0.00
0.00

0.06
9.00
0.00
0.00
0.0C
0.00
Q.00
0.00
0.00
0.00
0.00
0.00

6.00
0.00
Q.00
0.00
0.00
0.00
196.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
9.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Tabi MELIQS : Subtable Current Fixed Invesiment
--------------------------------------------------------------------------- CONFAR 2.1

Amount- Y& Amount- YS Amount- Y6

0.00
0.00
0.00
0.00
e.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.0C

G.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
0.00
0.00
0.00
0.00
0.00

Amount- Y7
0.00
3.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Amount- 8
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.00
0.00

Amount- Y8
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Amount- Y9
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.0n
0.00
0.00

Amount- Y9
0.00
0.00
8.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Asount-Y10 Amount-Y1?

0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1%

0.00
g.00
0.00
0.00
0.00
0.00
196.00
0.00
0.00
9.00
0.00
0.00

SALDO & CO. S.R.L., MILAW, ITALY

15

Anount-710  Amount-Y11

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

& CO. S.R.L., WILAN, ITALY

16

17

AmOunt-Y12 Amount-v13

0.00
0.00
0.00
0.00
0.00
0.00
G.00
0.00
0.00
0.00
0.00
0.00

16

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

17

AMount-Y12 Amount-Y13

0.00
0.00
0.0¢
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0v
0.00
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19 1 2 3
Inflator X Adjust- Y1 Adjust- Y2
« 52 Raw material, anrusl cost (s). 0.00 188.77 297816
- 33 Raw materiai, annmual cost ¢(b). 0.00 a.00 0.00
- S« srilitvres, annual cost........ ¢.00 0.00 0.00
. 55 Energy, anmual zost........... 0.00 0.00 0 0g
< 56 Labour (direct), annual cost.. 0.00 0.00 0.00
« 57 maintenance, annual cost...... 0.00 20.00 20.00
. 58 Spares, annual cost........... 0.00 55.00 75.00
. 59 Ffactory overheads, annual cost 0.00 0.00 0.00
L &0 Administration, labour cost... 0.00 0.00 .00
L 61 Administration, non-lasbour cos 0.00 0.00 0.00
L 62 Marketing, labour cost........ 0.00 0.00 0.00
L 63 Marketing, non-labour cost.... 0.00 0.00 0.00
Tabi MELIOS : Subtable Standard Production Costs - foreign
Col 1 2 3
Quanti- A Veriat- A Ouenti- 8
L 66 Raw material (8).............. 7500.00 100.00 720.00
Product A Mot used Product B
L 65 Raw materisl, unit price (a).. 0.81 0.00 3.68
Quanti- A Varist- A Ouanti- 8
L 65 Row meterisl (B).....oceee.... 0.00 0.00 0.00
Product A Not used Procuce B
L 67 Raw meterial, unit price (b).. 6.00 0.00 0.00
Stande- A Verist- A Staxia- §
L 68 Utilities, snnuat cost........ 0.00 0.00 0.00
L 69 Energy, annust cest........... 0.00 0.00 0.00
L 70 Labour (direct), smnual cost.. 0.00 0.00 0.00
L 71 maintenence, arwnml cost...... 7.3 100.00 4.51
L 72 Speres, sannusl cost........... 390.15 100.00 22.5%
L 73 Factory overhesds, annusl cost 0.00 0.00 0.00
L 74 Administration, labour cost... 0.00 0.00 0.00
L 75 Administration, non-lsbour cos 0.00 0.00 0.00
L 76 Marketing, labour cost........ 0.00 0.00 0.00
L 77 mMarketing, non-labour cost.... 0.00 0.00 0.00
Foreig- A Foreig- 8 Foreig- C
L 78 X of annual deprecistion costs 100.00 0.00 0.00

CONFAR 2.1 - BALDO & CO. S.R.L., MILAN, ITALY
'3 5 é 7
Adjust- Y3 Adjust- Y4 Adjust- YS Adjust- Y6
9589 7% 12193 .48 12193.48 12193.48
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
9.00 0.00 0.00 0.00
20.0C 20.00 20.00 20.00
100.00 100.00 100.00 100.00
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 0.20 0.00 0.00
0.00 0.00 0.00 .00
COMFAR 2.1 - BALDO & CO. S.R.L., MILAN, [TALY
4 S 6 7
Variat- 8 Ouenti- C Varist- € OQuenti- 0
100.00 480.00 100.00 350.00
Not used Product C Not used Product O
0.00 L.67 0.00 3.8
Varist- 8 OQuanti- C Verist- C OQuanti- D
0.00 0.00 0.00 0.00
Mot used Product C Mot used Product D
0.00 0.00 0.00 0.00
Verist- @ Stande- C varist- C Stande- 0
0.00 0.00 0.00 ¢.00
3.00 06.00 0.00 0.00
0.00 0.00 0.00 0.00
100.00 4.00 100.00 3.66
100.00 20.00 100.00 18.30
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
Foreig- O Foreig- E Foreig- F Locel - A
0.00 0.00 0.00 100.00

N
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“a00 =€ 108 : Subtable Production Costs - foreign

Ad, ust- Y7 Adjust- Y3 Adjust- 19

"2'93.48 120
3.00
2.20
3.00
3.00
20.00

°20.00 1
3.0C
0.00
.00
0.00
0.00

93.48
q.00
2.20
0.00
Q.00

20.00

00.00
0.00
0.00
0.00
0.00
0.00

1221

1

93.48
0.00
0.00
G.00
0.00

20.00

00.00
0.00
0.00
0.00
0.00
0.00

CONFAR 2.1

4

SALDO & CO. S.R.L., WILAN, ITAL”

15

Adjust-Y10 Adjust-Yi1 Adjust-Y12 Adjust-Y13 Adjust-Ylé

12193.48

1

0.00
0.00
0.00
0.00
20.00
00.00
0.00
0.00
0.00
0.00
0.00

12193 .48
.00
0.00
0.00
0.00

20.00
100.60
0.00
0.00
g.00
3.00
0.00

rabi MELIOS : Subtable Standard Production Costs - foreign

8 9 10 11
variat- D GQuanti- E Veriat- € Quanti-
100.00 0.00 0.00 0.00
Mot used Product E Mot used Product f
.00 0.00 0.00 0.00
variat- O Ousnti- E varist- E Quanti- F
0.00 0.00 0.00 0.00

Not used Product € Mot used Product F
0.00 0.00 0.00 0.00
variat- O Stande- E Verist- E Stande- F
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
100.00 0.00 0.00 0.00
100.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.06 0.00
0.00 0.00 0.00 0.00
J.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
Local - 0 local - C tLocat - O Locsl - €
6.00 0.00 0.00 0.00

Variat- F
0.00

Not used
0.00

verist- f
0.00

Not used
0.00

Veriat- F
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Local - F
0.00

21

)

Not

93.48
0.00
0.00
0.00
0.00

20.00

00.00
0.00
0.00
0.00
0.00
0.00

used
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12193.48

COMFAR 2.1

Mot

0.00
0.00
0.00
0.00
20.00
06.00
0.00
0.00
0.00
0.00
0.00

1%

used
0.00

used
0.00

used
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

21

1

Not

Not

93.48
0.00
0.0C
0.00
0.00

20.00

G0.00
0.00
0.00
0.00
0.00
0.00

16

Adjust-Y1$
12193.48
0.00
0.00
0.00
0.00
20.00
100.00
0.00
0.00
0.00
0.00
0.00

17

Kot used
0.00
0.00
0.00
2.00
0.00
0.00
0.09
e.0C
0.00
0.00
0.00
0.00

SALDO & CO. S.R.L., MILAM, [TALY

15

used
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

used Not used

0.00

16

Not used
0.00

Not used
0.00

Not used
0.00

Mot used
0.00

Mot used
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Not use’
0.00

17

Not used
0.00

Not used
0.06

Not used
0.00

Mot used
0.00

Not used
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.60

Not used
0.00
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“abr =ELIOS : Subtable Production Costs - local

82 faw mater ai, sanmual cost (a).
83 Sau material, snnuat cost (b).
8 utilities, annusl cost........
85 Energy, arvaual cost...........
84 Labour (direct), anrwal cost..
$7 Maintenance, srvwel cost......
88 Spares, anvual cost.._.........
89 Faciory overhesds, annusl cost
90 Administration, Lsbour cost...
91 Administration, non-isbour cos
92 Marketing, l(sbour cost........
93 marketing, non-lsbour cost....

Inflator X
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Tabi MELIOS : Subtable Standard Production Costs

[ al ol ol oI B o S o

9 Raw materisl (8)...ocveveenn..

95 Raw material, unit price (8)..

96 Row materisl (B)..........n...

97 Rew materisl, unit price (b)..

98 utilities, snrusl cost........
99 Energy, smruel cost...........
107 Labour (direct), anwel cost..
101 Naintensnce, ewel rost......
102 Speres, annusl cost......
103 Fectory overhesds, arvusl cost
104 Administration, tabour cost...
105 Administration, non-lsbour cos
106 Marketing, lsbour cost........
107 Merketing, non-lsbour cost....

Product A

Quanti- A
7500.00

Product A
0.1%

Stande- A
0.00
9.30

68.00
0.00
0.00
3.9

51.10

39.15
7.83

13.70

Adjust- M1
0.00
208.11
0.00

3.20
110.00
0.00

0.00

78.00

Variat- A
0.00

ot used
0.00

Veriat- A
100.00

Mot used
0.06

Verist- A
0.00
100.00
100.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Adjust- Y2
6.00
S$21.48
0.00
6.50
150.00
0.00
0.09
10.00
120.00
100.00
20.00
35.00

29.45
22.5%
6.51
7.90

Adjust- Y3
0.00
1678.54
6.00
18.50
173.65
0.00
0.00
16.00
130.55
100.00
20.00
35.00

COnFAR 2.1
3

Variat- 8
0.00

Not used
0.00

Varist- B8
100.00

Not used
0.00

Veriat- 8
0.00
+00.00
100.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

- SALDO & CO. S.R.L., MILAN, [TAL"

]

Adjust- Y4
0.00
2137 .64
0.00
23.00
173.65
0.00
0.00
10.0C
130.5%
100.00
20.00
35.00

- BALDO & CO. S.R.C., WILAN, ITALY

5

Quantfi- €
0.00

Prodxt C
0.00

Quanti- C
480.00

Product C
0.74

Stands- C
0.00
4.0

34.80
0.60
0.00
2.00

26.15

20.00
6.00
7.00

[

Adjust- YS
0.00
213764
0.00
23.00
173.65
0.00
0.00
10.00
130.55
100.00
20.00
35.00

[

Varist- C
0.00

Not used
0.00

Variat- C
100.00

Not used
0.00

verist- €
0.00
100.00
100.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

7

Adjust- Y6
.00
2137 .44
0.00
23.00
173.65
0.00
0.00
10.00
130.55
100.060
20.00
35.00

7

Quanti- D
0.00

Product D
0.00

Quanti- D
35¢.00

Product D
0.52

Stande- ©
0.00
$.20

3.7
0.00
0.00
1.8

3.8

18.30
3.66
6.40

TR, SR
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“ab: »ELIOS : Subtabie Productron Costs - ilocel

Ad;ust- Y7 Adjust- Y8 Adjust- Y9

0.90
2'37 .4k
c.0a
23.00
173.65
2.00
g.30
10.00
130.55
100.00
20.00
35.00

0.00
2137 .44
2.%¢
23.20
173.65
0.00
6.00
10.00
130.55
100.00
20.00
35.00

0.00
2137 .44
0.%¢
25.00
173.65
0.00
0.00
10.00
$30.55
100.00
20.00
35.00

Adjust-v10
0.00
2137.46
0.00
23.00
173.65
0.00
0.00
10.00
130.5%
100.00
20.00
35.00

Adjust-Y11
0.00
2137 .44
0.00
23.00
173.65
0.00
0.00
10.00
130.55
100.00
20.00
35.00

Tabt MELIOS : Subtable Standard Production Costs - local
--------------------------------------------------------------------------- CONFAR 2.1

8 9
Varist- 0 Quanti- €
1.00 0.00

Not used Orocuct E
0.00 0.00
variat- D OQuenti- E
100.00 0.00
Mot used Product £
0.00 0.00
Verist- O Stance- E
0.00 .00
100.00 0.00
100.00 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

variat- €
0.00

Mot used
0.00

variat- €
0.00

¥ot used
0.00

Verist- E
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Quanti- f
0.0C

Product F
0.00

Quanti- F
0.00

Product F
0.00

Stands- F
0.00
0.00
0.00
0.00
9.00
0.00
0.00
0.00
0.00
0.00

Varist- F
0.00

Not used
0.00

Veriat- F
0.00

Not used
0.00

Varist- F
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Adjust-Y12
0.00
2137.44
0.00
23.00
173.65
0.00
0.00
10.00
130.5%
100.00
20.00
35.00

Not used
0.00

Not used
0.00

Not used
0.00

Not used
0.00

Not used
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

adjust-v13
0.00
213744
0.00
23.00
173.65
0.00
0.00
10.0C
130.55
100.00
20.00
35.00

"

Not used
0.00

Bot used
0.00

Not used
0.00

Not ged
0.00

Not used
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

- BALDO 3 CO. S.R.L., WILAN, [TALY

135

Adjust-Y14
0.00
213744
0.00
23.00
173.65
0.00
0.00
10.00
130.55
100.00
20.00
35.00

- BALDO
15

Not used
0.00

Not used
0.00

ot used
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

16

Adjust-T15
0.00
223744
0.00
23.00
173.65
0.00
0.00
10.00
130.55
106.00
20.00
35.00

& CO. S.R.L., WILAN, ITALY

16

Mot used
0.00

Not used
0.00

Not used
0.00

Not used
0.00

Not usad
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.co
0.00
0.00

17

Not used
0.00
.00
.00
0.00
0.00
0.00
0.00
0.0
0.00
0.00
0.00
0.00

17

Not used
0.00

0.00

Not used
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Tan: #EL!0S : Subtedie Production Program and Sales - foreign

~ -re e - reecoeoe- - ~ - - Lol ol o

- -

*12 reariy production, export - A

"I Jnit price, eaport product A.
112 Sales tax, export product Al
T3 Jther dicect variable cost- A
1Y, Direct non-vartable cost, - A
115 Labour ncluded in direct - A

116 Yeariy production, export - B

117 unit price, export product B.
118 Sales tax, export product B..
119 Other direct varisble cost- §
120 Direct non-variable cost, - 8
121 Labour included in direct - 8

122 Yesriy procction, export - C

123 unit price, export product C.
124 Saies tax, export product C..
125 Other direct varisble cost- C
26 Direct non-variasble cost, - C
127 Labour included in direct - C

128 Yearly production, export - b

129 unit price, export product D.
130 Sstes tax, export product O..
131 Other direct verisble cost- D
132 Direct non-verisble cost, - O
133 Labour included in direct - D

134 Yearly production, export - €

135 Univ price, export product E.
136 Sales tax, export product E..
137 Other direct verisble cost- €
138 Direct non-verishble cost, - €
139 Labour included in direct - €

140 Yearly production, export - F

161 Unit price, export prodxt F.
142 Sales tax, export product F..
143 Other direct verisble cos2- f
146 Direct non-verisble cost, - F
149 Lavour included in direct - F

Not used
0.00

Inflat- X
0.00
0.00
0.90
0.00
0.co

Not used
0.00

Inflat- X
0.00
0.00
0.00
0.00
0.00

Not used
0.00

Inflat- X
0.00
0.00
0.00
0.00
0.00

Not used
0.00

Inflst- X
0.00
0.00
0.00
0.00
0.00

Not used
0.00

Inflet- %
0.00
0.00
9.00
0.00
0.00

Not used
0.00

Infist- %
0.00
0.00
0.00
0.00
0.00

Quenti- 11
360.00

st yeer
1.19
0.00
0.00
0.%0
0.00

Quanti- Y1
£0.00

st yesr
&.42
0.00
0.00
0.00
0.00

Quenti- Y1
20.00

1st  yeer
s.78
3.00
0.00
0.00
0.00

Suanti- Y1
17.00

st yeer
10.88
.00
0.00
0.00
0.00

Gueanti- Y1
0.00

st year
0.00
.00
0.00
0.00
0.00

Guenti- v1
0.00

st yeer
0.00
0.00
0.00
0.00
0.00

quenti- Y2
900.00

nd  year
1.19
0.00
0.00
0.00
0.00

Quenti- Y2
90.00

2nd  yeer
4.42
0.00
0.00
0.00
0.00

Quanti- Y2
60.00

2nd  yeor
5.78
0.00
0.00
6.00
0.00

Quenti- Y2
42.00

and yeer
10.88
0.00
0.00
0.00
0.00

Quanti- Y2
0.00

2nd  yesr
0.00
0.00
0.00
0.00
0.00

Quenti- Y2
0.00

end  yesr
0.00
.00
0.00
0.00
0.00

- BALDO & CO. S.R.L.,

COMFAR 2.1
[3 S
Quanti- Y3 Quenti- Y4
2900.00 3750.00
3rd yesr 4th yeer
1.19 1.19
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
Quanti- Y3 Ouanti- Y4
290.00 360.00
3rd year 4th yeesr
.42 &.42
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
Guanti- Y3 Quenti- Yé
190.00 240.00
3rd yesr 4th yesr
5.78 5.78
0.00 6.00
0.00 0.00
0.00 0.00
0.00 0.20
Quenti- Y3 OGuenti- Y4
140.00 175.00
3rd yesr 4th yeor
10.88 70.88
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
Quenti- Y3 Ouanti- Yé
0.00 0.00
3rd yesr &th yeer
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
Quanti- Y3 Quanti- Y4
0.00 0.00
3rd yeer 4th yser
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

6

Quenti- 19
3750.00

Sth  year
1.19
0.00
0.00
0.00
0.00

Quanti- Y5
360.00

Sth  yeer
6.42
0.00
0.00
0.00
0.00

Quanti- 15
240.00

Sth  yeer
S.78
0.00
0.00
0.00
0.00

Quenti- YS
175.00

Sth  yesr
10.88
0.00
0.00
0.00
0.00

Quanti- Y5
0.00

Sth  yesr
0.00
0.00
0.90
0.00
0.00

Quenti- v$
0.00

5ty yesr
0.00
0.00
0.00
0.00
0.00

WILAR, ITAL®
7

Quanti- Y8
3750.00

6th  yesr
1.19
0.00
0.00
0.00
0.00

Quanti- Yé
360.00

6th  yesr
6£.62
0.00
0.00
0.00
0.00

Guanti- Yé
260.00

6th year
5.78
0.00
0.00
0.00
0.00

Quanti- Y6
175.00

6th yesr
10.88
0.00
0.00
0.00
0.00

Quanti- Y6
0.00

6th yeer
0.00
0.00
0.00
0.00
0.00

Quenti- Y6
0.00

6th yeear
0.00
0.00
0.00
0.00
0.00




//»’,?l

Quanti- Y7
3750.00

Tth  yesr
1.19
0.00
0.20
6.30
0.00

Suanti- Y7
360.0C

Tth  year
&.62
0.00
0.00
0.00
0.00

Quanti- Y7
240.00

7th yesr
5.78
0.00
0.09
0.00
0.00

Quanti- Y7
175.00

7th year
10.88
0.00
0.00
Q.00
0.00

Juanti- Y7
0.00

7th  yesr
0.0
0.00
0.60
0.00
0.00

Quenti- Y7
0.00

7th  yesr
0.00
0.00
0.00
0.00
0.00

Quanti- Y8
3750.00

8th  yesr
1.19
0.00
0.00
0.00
0.00

Quanti- Y8
360.09

8th  vyear
4.42
0.00
0.00
0.00
0.00

Quanti- Y8
240.00

8th  yeer
5.78
0.00
0.00
0.00
0.00

Quanti- Y8
175.00

8th yeer
10.88
0.00
0.00
0.00
0.00

Qusnti- Y8
0.00

8th yesr
0.00
0.00
0.00
0.00
0.00

Quanti- Y8
0.00

8th yesr
5.00
0.00
0.00
0.00
0.00

Quanti- Y9
3750.00

9th year
1.19
.60
0.00
0.00
0.00

Quanti- Y9
360.00

9th yeesr
.62
0.00
0.00
0.00
0.00

Quenti- 19
240.00

9th year
5.78
0.00
0.00
0.00
0.00

Quanti- Y9
175.00

Sth year
10.88
0.00
0.00
0.00
0.00

Quanti- Y9
0.00

9th yssr
0.00
0.00
0.00
0.00
0.00

Quanti- Y9
0.00

9th yeer
0.00
0.00
0.00
0.00
0.00

Quanti-Y10
3750.00

10th yesr
1.19
0.00
0.00
0.00
0.00

Quenti-Y10
360.00

10th ynor
.62
0.00
0.00
0.00
0.00

Quanti-Y10
240.00

10th yeer
5.78
0.00
0.00
0.00
0.00

Quanti-Y10
175.00

10th yesr
10.88
0.00
0.00
0.00
0.00

Quanti-v10
0.00

10th yeer
0.00
0.00
0.00
0.00
0.00

Quenti-Y10
0.00

10th yesr
0.00
0.00
0.00
0.00
0.00

Quanti-rYT11
3750.00

11th year
1.19
0.00
0.00
0.00
0.00

ouanti-Y11
360.00

11eh yeor
£.62
0.00
0.00
.00
0.00

Quanti-Y11
240.00

11th yeor
5.78
0.00
0.00
0.00
0.00

Quenti-Y11
175.00

11th yesr
10.88
0.00
6.00
©.00
0.00

ousnti-Y1?
0.00

11th yeer
0.00
0.00
0.00
0.00
0.00

Quanti-v11
0.00

11th yesr
0.00
0.00
0.00
0.00
0.00

: Subtable Production Program and Sales - forign

Quanti-T12
3750.00

1Zth yesr
1.18
0.08
0.00
0.00
0.00

Quanti-Y12
360.00

12th yesr
4.42
0.00
0.00
0.00
0.00

Quanti-v12
240.00

12th yeer
s.78
0.00
0.00
0.00
0.00

Quanti-Y12
175.00

12th yeer
10.88
0.00
0.00
0.00
0.00

Quenti-v12
0.00

12th yesr
0.00
0.00
0.00
0.00
0.60

Quanti-Y12
0.00

12¢th yesr
0.00
0.00
0.00
0.00
0.00

Quanti-r13
3756.00

13th yeer
1.19
0.00
0.00
0.00
0.00

Quenti-Y13
360.00

13th yeer
£.82
0.00
0.00
0.00
0.00

Quenti-Y13
260.00

13¢th yesr
5.78
0.00
0.00
0.00
G.00

Quanti-Y13
175.00

13th yeer
10.88
0.00
0.00
0.00
0.00

Quenti-Y13
0.00

13th ywer
0.00
0.00
0.00
0.00
0.00

ousntf-713
0.00

13th yeer
0.00
0.00
0.00
0.00
0.00

- BALDC & CO. S.R.L., MILAM, ["A.°
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Quanti-Y14
3750.00

14th year
1.19
0.00
0.00
0.00
0.00

Quenti-Y14
360.00

14th yesr
£.42
0.00
0.00
0.00
0.00

Quenti-Y14
240.00

Toth yesr
5.78
0.00
0.00
0.00
0.00

Quanti-Y14
175.00

14th yeesr
10.88
0.00
0.00
0.00
0.00

Quanti-Yié
0.00

14th year
0.00
0.00
0.00
0.00
0.00

ouenti-v16
0.00

16th yeer
0.00
0.00
0.00
0.00
0.00

16

Quanti-Y1%
3750.00

15th year
1.19
.00
0.00
0.00
0.00

Quanti-Y15
360.00

15th year
6.62
0.00
0.00
0.00
0.00

Quenti-Y15
240.00

1Sth yesr
5.78
0.00
0.00
0.00
0.00

ouanti-Y15
175.00

15th yesr
10.88
0.00
0.00
0.00
0.00

Quanti-Y15
0.00

15¢th yeor
0.00
0.0
0.00
0.00
0.00

Quenti-Y1s
0.00

15th yesr
0.00
0.00
$.00
0.00
0.00

wot

Mot

Not

Not

Not

Not

Not

Not

Not

Not

Not

Not

17

used
0.0C

used
0.00
0.00
0.00
0.00
0.c0

used
0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
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46 Yearly production, local p- A

127 Untt price, ‘ocal product A..
1.8 Sales tax, tocal product A...
1.9 Other direct variable cost- A
150 Direct non-variable cost, - A
151 Labour included in direct - A

152 Yearty production, local p- B

153 Unit price, local product B..
154 Sales tax, local product d...
155 Other direct veriable cost- 8
156 Direct non-varisble cost, - B
157 Labour included in direct - 8

158 Yearly production, locsl p- C

159 Unit price, local product C..
160 Sales tax, local product C...
161 Other direct varisble cost- C
162 Direct non-verisbie cost, - C
163 Labour included in direct - ¢

16 Yearly production, locst p- O

165 Unit price, local product D..
166 Sales tax, locsl product O...
167 Other direct verisble cost- 0
168 Direct non-variable cost, - 0
169 Labour included in direct - D

170 Yearly production, locsl p- E

171 Unit price, tocal product E..
172 Sales tex, focal product E...
173 Other direct varisble cost- £
176 Direct non-varisble cost, - €
175 Labour included in direct - E

176 Yesrly production, local p- f

177 Unit price, locel product F..
178 Seles tex, locsl product F...
179 Other direct varisble cost- F
180 Direct non-verisble cost, - F
181 Labour included in direct - F

feference
0.06

Infiat- X
0.00
0.00
0.00
0.00
0.00

Reference
0.00

Inflae- X
0.00
0.00
0.00
0.00
0.00

Reference
0.00

Inflat- X
0.00
0.2
0.00
0.00
0.00

Reference
0.00

Inflet- X
0.00
0.00
0.00
0.00
0.00

Reference
0.00

Inflet- X
0.00
6.00
0.00
0.00
0.00

Reference
0.00

Inflest- %
0.00
0.00
0.00
0.00
0.00

Subtable Production Program and Sales - locsl

Quanti- 71
360.00

1st year
1.9
0.00
0.00
0.00
0.00

Quanti- Y1
40.00

st yeesr
6.42
0.00
0.00
0.00
0.00

Quanti- 71
20.00

1st year
5.78
0.00
0.00
0.00
0.00

Quanti- YV
18.00

1st yeesr
10.88
0.00
0.00
0.00
0.00

Quanti- Y1
0.00

ist yesr
0.00
0.00
0.00
0.00
0.00

Quenti- ¥1
0.00

1st year
0.00
0.60
0.00
0.00
0.00

Quanti- Y2
900.00

2nd yeor
1.19
0.00
0.00
0.00
0.00

Quanti- Y2
90.00

2nd  yeer
4£.42
0.00
0.00
0.00
0.00

Quanti- Y2
60.60

2nd  yesr
5.78
0.00
0.00
0.00
0.00

Quanti- Y2
43.00

2nd  yesr
10.88
0.00
0.00
1.00
6.00

Quanti- Y2
0.00

2nd  yeor
0.00
0.00
0.00
0.00
0.00

Quanti- Y2
0.00

2nd  yeer
0.00
0.00
0.00
0.00
0.00

comsar 2.1
4

Quanti- Y3
2900.00

3rd  year
1.19
0.00
Q.00
0.00
0.00

Quanti- Y3
290.00

3rd year
6.42
0.00
0.00
0.00
0.00

Quanti- Y3
190.00

3rd yesr
5.78
0.00
0.00
0.00
0.00

Quanti- Y3
140.00

3rd yesr
10.88
2.00
0.00
0.00
0.00

Quenti- Y3
0.00

3rd yesr
0.00
0.00
0.00
0.00
0.00

Quanti- v3
0.00

3rd yeer
0.00
0.00
0.00
0.00
0.00

- BALDG &

Quanti- Y4
3750.00

Lth  yesr
1.19
0.00
0.00
0.00
0.00

Cusnti- Y4
360.00

4th year
6.62
0.00
0.00
0.00
0.00

Quenti- Y4
240.00

4th yesr
5.78
0.00
0.00
0.00
0.00

Quenti- Y6
175.00

4th  yesr
10.88
0.00
0.00
0.00
0.00

Quanti- Yé
0.00

4th yesr
0.00
0.09
0.00
0.00
0.00

Quenti- vé
6.00

4th yeer
0.00
0.00
0.7
0.00
0.00

co. sS.R.L.,

Quanti- v3
3750.00

Sth  yeer
1.19
c.00
0.90
0.00
g.00

Quanti- Y5
360.00

Sth  year
6.62
0.00
0.00
0.00
0.00

Quanti- Y5
240.00

Sth  yesr
5.78
0.00
0.00
0.00
0.00

Quenti- Y5
175.00

Sth  yeer
10.68
0.00
0.00
0.00
0.00

Quanti- Y$
0.00

Sth  yeesr
0.00
0.00
0.00
0.00
0.00

Ouenti- Y5
0.00

Sth  year
0.00
0.00
0.00
0.00
0.00

MILAM, [TALY -
7

Quanti- Y6
3750.00

6th  year
1.9
0.00
0.00
0.00
0.00

Quanti- Y6
360.00

6th  year
4.62
0.00
0.00
0.00
0.00

Quanti- Y6
240.00

6th  yeer
5.78
0.00
0.00
0.00
0.00

Quenti- 16
175.00

6th yeer
10.88
0.00
0.00
0.00
0.00

Ouenti- Y6
0.00

6th yeer
0.00
0.00
0.00
0.00
0.00

OQuenti- Y6 ’
0.00

6th  yeer
0.00
0.00
0.00
0.00
0.00
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.anti- Y7
3756.00
Tth  year

1.19

0.00
0.00

0.60

0.00

Quanti- Y7
360.00

7th  year
6,462
0.00
0.00
0.00
0.00

auanti- Y7
240.00

7th  yesr
5.78
0.00
0.00
0.00
0.00

Quanti- Y7
175.00

7th  year
10.88
0.20
0.00
0.00
0.00

Quanti- Y7
0.00

Tth yesr
0.00
0.00
0.00
0.00
0.00

Quenti- Y7
0.00

7th  yesr
0.00
0.00
0.00
0.00
0.00

Subtable Production Program and Sales - ‘ocal

Quenti- ¥8
3750.00

ath vyeer
1.19
0.00
0.9)
0.00
0.co

Quanti- Y8
3460.00

8th  yeesr
6.482
0.00
0.00
0.00
0.00

Quanti- Y8
240.00

8th  yeer
5.78
0.00
0.00
0.00
0.00

Quanti- Y8
175.00

8th yesr
10.88
0.00
0.00
0.00
0.0v

Quanti- Y8
0.00

8th yeer
0.00
0.00
0.00
0.00
0.00

Quanti- Y8
0.00

8th yesr
0.00
0.00
0.00
0.00
0.00

Quanti- Y9
3750.00

9th  yeer
1.19
0.90
0.00
0.00
0.00

Quenti- Y9
360.00

Oth yeer
L.42
0.00
0.00
¢.00
0.00

Quenti- Y9
260.00

9th yesr
.78
0.00
0.00
0.00
0.00

Quanti- Y9
175.00

9th  yesr
10.88
0.00
0.00
0.00
0.00

Quanti- Y9
0.00

9th  yeer
0.00
0.00
0.00
0.06
0.00

Quanti- Y9
0.00

9th  yesr
0.00
0.00
0.00
0.00
0.00

Cuenti-Y10
1750.00

1Ceh year
1.19
0.00
0.00
0.00
0.00

Quanti-Y10

10th yesr
&.42
0.00
0.00
0.00
0.00

Qusnti-Y10
240.00

10th yesr
5.78
0.00
0.00
0.02
0.00

Queanti-Y10
175.00

10th yesr
10.88
0.00
0.00
0.00
0.00

Quenti-Y10
0.00

10th yesr
0.00
0.00
0.00
0.00
0.00

Quent{-Y10
0.00

10th year
0.00
0.00
0.00
0.00
0.00

Ouanti-¥11
3750.0C

11th yeeor
1.19
g.00
0.00
0.00
0.00

Suanti-T11
360.00

11th yesr
442
0.00
0.00
0.00
0.00

Quenti-y11
240.00

1ith year
5.78
0.00
0.0C
.00
0.00

Quanti-Y11t
175.00

11¢th yeer
10.88
0.00
0.00
0.00
0.00

Quenti-v13
0.00

11th yesr
0.00
0.00
0.00
0.00
0.00

Quanti-Y1t
0.00

11th yesr
0.00
0.00
0.00
0.00
0.00

2uenti-v12
3750.00

12th yesr
1.19
0.00
0.00
0.00
0.00

Quenti-Y12
360.00

12th yesr
4£.42
0.00
6.00
0.00
0.00

Quanti-Y12
260.00

12th yeer
5.78
0.00
0.00
0.00
0.00

ouanti-v12
175.00

12th yesr
10.88
0.00
0.00
0.00
0.00

Quent{-v12
0.00

12th yeer
0.00
0.00
0.00
0.00
0.00

Quenti-Y12
0.00

12¢th yeer
0.00
0.00
0.00
0.00
0.00

13th year
1.19
0.00
0.00
0.00
0.00

Quanti-Y13
360.00

13th year
.62
0.00
0.00
0.60
0.00

Quenti-Y13
240.00

13th yesr
5.78
0.00
0.00
0.00
0.00

Quenti-Y13
175.00

13t year
10.88
0.00
0.00
0.00
0.00

Quenti-Y13
0.00

13th yesr
0.00
9.00
0.00
0.00
0.00

Quanti-v13
0.00

13th yesr
0.00
0.00
0.00
0.00
0.00

Quenti-Y16
3750.00

14th yesr
1.19
0.00
0.00
0.00
0.00

Quenti-Y1é
360.00

14th year
.42
0.00
0.00
0.0C
0.00

ouanti-Y16
240.00

14th yeer
5.78
0.00
0.00
0.00
0.00

Quanti-Y14
175.00

T4th yeer
10.688
0.00
0.00
0.00
0.00

Quenti-v1é
0.00

14th yeesr
0.00
0.00
0.00
0.00
0.00

uanti-vi4
0.00

14th yeor
0.00
v.00
0.00
0.00
0.00

& CO. S.R.L., NILAN, VALY
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Quenti-71$
3750.00

15th year
1.19
0.00
0.00
c.oe
0.0C

Quenti-v15
360.0C

1Sth year
&.62
0.00
0.00
0.00
0.00

Quenti-Y15
240.00

15th yesr
5.78
0.00
0.00
0.00
0.00

Quenti-v15
175.00

15¢th yesr
10.88
0.00
0.00
0.00
0.00

Quanti-Y15
0.00

15¢h yeor
0.00
0.00
0.00
0.00
0.00

Quanti-v13
0.00

15th yeer
0.00
0.00
0.00
0.00
0.00

L {-14

Mot

Not

Not

Not

Not

Not

17

used
0.00

used
0.00
0.%0
0.00
0.00
0.00

G.00

g.c0
0.00
€.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
.9
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00

used
0.00

used
0.00
0.00
0.60
0.2
0.00
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Tabr =ELIOS : Subtable uorking Capital Requirements - /1

Covera-
182 Accounts ~eceivabte C1/C2; ces

raw materiatl (aj...
row material (b)...

~ oo

.

work-in-progress...
finished products..
190 Accounts peysbie

-

1.90

not used

1.00
1.00
1.00
1.00
1.0¢
1.00
1.00
1.00

COMFAR 2.1
[3

f Covers-

5.00

"ot used
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

b

Mot used

1.00

Not used

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

(]

Mot used
1.00

Not used
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

BALDO & CO. S.H.L., WILAN, [TaLv

7

Not used
1.00

Not used
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

BT VRS

‘\ MDA -
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Tabr nELIOS : Subtsble Source of Finsnce - foreign

- - - o

191 Equity-C (ordinary shares)...
192 Equity-P (preference sheres).
193 Subsidies, grantsS.....cceeeenns
196 Loan A, foreign (AF)..........
195 Loan B, foreign (BF)..........
196 Loan C, foreign (CS)..........
197 Overdraft during production...

COMFAR 2.1
[

BALDO & CO. S.R.L., MILAM, [TALY
5 [ 7

1st disbu 2nd disbu 3rd disbu 4th disbu Sth disbu 6th disbu 7th disbu

195.00
0.00
0.00

1547.00
0.00
0.00
0.00

Tabi HELIOS : Subtable Source of Finance - local

- rrc e

198 Equity-O (ordinary shares)...
199 Equity-P (preference shares).
200 Subsidies, grants....ccocno...
201 Loan A, local (AL)....ovnreen-
202 Loan B, local (BL)..ccveerennn
203 Loen C, local (CL)..eveveeeenn
204 Overdraft during production...

1st  disbu
585..0
0.00

0.00
273.0C
0.00

0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

2nd disbu
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

3rd distu
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

CONFAR 2.1
4

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

BALDO & CO. S.R.L., MILAN, ITALY
5 [ 7

4th disbu Sth disbu 6th distu 7th disbu

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
¢.00 0.00 0.00
0.00 0.00 0.00

-‘;\‘.._,_.‘-
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Tabr #ELICS : Subtable Income, Tex, Cashflow
---------------------------------------- e eeemmceeeeeeeiciiieeenoaooas COMFAR 2.1

205 Income tAX.........iceennnnaan

206 [nvestment allowance (deducted
2C7 Depreciation allowance (initia
2C8 Adjustment of income tax......
209 Tax rate in X (if defined ver
210 Profit distributed Equity--PF)
211 profit distributed Equity--PL)
212 Profit distributed Equity--0F)
213 Profit distributed Equity--0L)

Variab- ?

0.30

st  yesr

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Yearly- X
50.00

2nd  year
0.00
0.00
6.00
0.00
0.00
0.00
0.00
0 00

Tax ho-(y)
0.00

3rd year
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Porin e -

&

Years loss
0.00

4th  yesr
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

- BALDO & CO. S.R.L., MILAN, [TALY

H

Tax credit
0.00

S5th yeer
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

[

Oiffer- F Differ- L

0.00

6th  year
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

7th  yesr
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00

L eimme M
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L b bbb iieh i ehiehdei el bbb el el TONFAR 2.1 - BALDO & CO. S_R.L., wIlaw,

PUOTOVOLTALC MODULES
RARCN 1991
2IMSASME

1 yesr(s) of construction, 15 yesrs of production
currency conversion retes:

foreign currency 1 unit = 1.0000 units accounting currency
local currency 1 unit = 1.0000 units accounting currency
ccounting currency: 1,000 U.S. DOLLARS

Total initisl investment during construction phase

fixed assets: 2713.12 80.933 X foreign
current sssets: 0.00 0.000 X foreign
tctal  assets: 2713.12 80.933 X foreign

Source of funds during construction phase

equity & grants: 780.00 25.000 X foreign

foreign loans : 1547.00

Locat toans : 273.00

totsl funds : 2600.00 67.000 X foreign
Cashflow from operations

Year: ) 2 3

opersting costs: 1910.08 £036.12 11875.98

deprecistion : 225.50 252.14 252.14

interest : 240.26 2460.24 233.42

production costs 2375.82 4528.50 12361.53

thereof foreign 69.64 X 76.97 X 81.89 %

totsl sales : 1822.40 4556.00 14708.40

gross income -553.42 27.50 2346.87

net incame -553.42 13.75 1173.43

cash belance -1077.11 -479.3% -14616.12

net cashflow : -836.87 -204.99 -955.20

Net Present Value st: 10.00 X = 6364,.00

Internal Rate of Return: 23.49 X

Return on equityl: 54.96 %

Return on equity2: 26.96 X

Index of Schedules produced by COMFAR

Total initisl investment Cashflow Tebles
Total investment during production Projected Balance
Totsl production costs Net incoms statement
working Cepitsl requirements Source of finence

\

' 5
i
4
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Tatal Imitial [nvestment in !, 000 U.S. DOLLARS

TEOL . . it i e e e e e e e e e 1991
f:zed investnent cCosts

Land, s:te preparation, developmnt 4.000
Rur.dings ang civii works . . . . . $50.000
Auxtliary and service facilities . $5.000
incorporated fized assets . . . . . $563.000
Plant machinery and equipment . . . 1200.00C
Total fixed investment costs . . . . 2368.000
Pre-production capital expenditures. 345.120
Net working capital . . . . . . .. 0.000
Total initial investment costs . . . 2713.120
Ct 1t foreign, tn X . . . . . .. . 80.933

BALDO & CO. S.R.L., Wl an,

PHOTOVOLTAIC MODULES --- NARCN

FYPSRETT VI ]




| O —— — T T -
. l
»
" L R R T LT T TR COMFAR 2.1 - BALDO & CO. S.R.L., w5 as
N
1 ‘ Tate. Jurrert !nuestmgnt 10 1,200 U.S. DOLLARS
-
- L 1992 1993 1998 1965 1996
' £-xed nvestment costs
Lang, s:ile preparation, development 0.000 0.000 0.000 G.000 0.000
3. i1'~gs st civil works . . . . . C.000 0.000 0.000 0.000 0.0c0
' Acsilrary and service facilities a.00C 0.00C 0.000 Q.000 0.000 :
Incarporated fixed asse.S . . . . . 148.000 0.000 0.000 0.000 0.000 \
. Blar?, machinery and equipment . . 0.000 J.000 0.000 0.000 G.000 3
' *atal fixed investment costS . . . . 148.000 0.000 0.000 0.000 0.000
Srecroduction capitals expenditures. 0.000 0.000 0.000 0.000 9.000
l working capttal . - . - . - . - . . &01.197 e 2616191 1023.612 0.000
Total current investment Costs . . . T6L9_197 711,116 2614191 1023.612 0.000
l of it foreign X . . . .. . ... 76.057 86.236 86.035 86.203 0.000
PHOTOVOLTAIC MODULES --- MARCH 1961
1)
--------------------------------------------------------------------------- CONFAR 2.1 BALDO & CO. S.R.L., WILAN, ITALY -----
' Total Current Investment in 1,000 U.S. DOLLARS
YEBr . . i et e e e e e e e e e .. 1997 1998-2001 2002
fixed investment costs
. Land, site preparstion, development 0.000 0.000 0.000 !
. Buildings end civil works . . . . . 0.000 0.000 0.000
Auxiliary snd service fecilities . 0.000 0.00C €.000
l Incorporated fixed assets . . . . . 196.000 0.000 196.000
X Plant, machinery and equipment . . 0.000 0.000 6.000
l Total fixed investment costs . . . . 196.000 0.000 196.000
4 N Preproduction capitals expenditures. ©.000 0.000 0.000
1\ ) working capital . . . ... .... 0.000 0.000 0.000
\\\‘ .............................................
” Total current investment costs . . . 196.000 0.000 194.000
v \ of it foreign, X . .. .. .... 100.000 0.000 100.000
l PHOTOVOLTAIC WODULEL --- MARCH 1991 .
’
\
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bbb bbbl el e COFAR 2.1 - BALDO & CO. S.R.L., w: . an
*gtal Production Costs tn 1,000 U_S. DOLLARS
YEBL . . . e e e e e e e e aea e 1992 1993 1998 1995 199¢
X of ~am. capscity (single product). 0.000 0.900 0.000 0.000 8.%00
Saw materrat v . . ... . ... 1188. 771 2978.159 9589.735 12193.480 12193.480
Sther ~aw matertals . . . - . . . . 208.106 S21.482 1678.542 21374356 2137.436
JEILTTT@S L . i i e e e e e e e 0.000 0.000 0.000 0.000 0.M0
EN@IQY - « = = - = e s e e e e e 31.2% 6.500 18.500 23.000 23.200
LaDouUr, QIreCt . - - . - . . . . . s 110.000 150.000 173.650 173.4650 173.650
Repair, maintensnce . . . . . . . . 20.000 20.000 20.000 20.000 20.000
SDBF@S . - . - s s e s e e e e 5%.000 75000 10¢.000 100.000 100.000
Factory overhesds . . . . . . . - . 70.000 10.00¢ 10.000 10.000 10.000
Eactory COSTS . « « « ~ « « = - o o 1655.077 3761121 11590.430 14657.570 14657.570
Amministrative overhesds . . . . . . 200,308 220.000 230.550 230.550 230.550
Indir. costs, sales and distribution $5.000 55.000 55.000 55.000 55.000
Jirect costs, sales and distribution 0.900 0.000 0.000 0.000 0.000
Jepreciation . . . . . . . . . - - . 225.502 252.142 252.142 52.142 252.142
financiel costs . . . . . - . - - - 240.240 240.240 233,415 203.385 173.355
Totsl production costs . . . . - - - 2375.819 4528.503 12361.530 15398.650 15368.620
Costs per unit { single product ) 0.000 0.000 0.000 0.000 0.060
of it foreign, % . . . . . . . . . . 69.438 76.97¢ 81.886 82.493 82.504
of it variable,X . . - . . . . . .. 0.000 0.000 0.000 0.000 0.000
Total labour . . . - . -« o o - o - 230.000 290.000 3264.200 324.200 324.200
PROTOVOLTAIC MODULES --- MARCH 1991
------------------------------------------------------------ COMFAR 2.1 - BALDO & CO. S.R.L., WILAN, ITALY
Total Production Costs in 1,000 U.S. DOLLARS
YeBr . . . e e e e e e e e e e 197 1998 1999 2000 2001
X of nom. cepecity (single product). 0.000 0.060 0.000 0.000 0.000
Rew meterial 1 . . . . .. .. ... 12193.480 12193.480 12193.480 12193.480 12193.480
Other rew materisls . . . . . . . . 2137.436 2137.436 2137.436 2137.436 2137.436
Utilities . . . . . . . ¢ - .o . - . 0.000 0.000 0.000 0.000 0.900
ENGIGY « - - o v o « o o ¢ o« v o o = 23.000 23.000 23.000 23.000 23.000
Lsbour, direct . . . . . . . . ... 173.650 173.650 173.650 173.650 173.650
Repeic, maintenance . . . . . . . . 20.000 20.000 20.000 20.000 20.000
Spares . . . . . . . . e e e . 100.000 100,000 100.000 100.000 100.000
Factory overheads . . . . . . . . . 10.000 10.000 10.000 10.000 10.300
FOCtory COStS . . . - . o o s . v o« 146657.570 14637.570 14457.570 16657.570 14657.570
Administrative cverhesds . . . . . . 230.550 230.550 230.550 230.550 230.550
indir. costs, sales snd distribution $5.000 %5.000 55.000 55.000 $$.000
Direct costs, sales and distribution 0.000 0.000 0.000 0.000 0.000
Deprecistion . . . . . . . e e e e 236.302 264,942 20k 942 264 .9%2 2464 .942
Finencial costs . . . . . .. . . . 143.32% 113.295 43,265 $3.235 23,205
Total production costs . . . . . . . 15322.750 15301.360 15271.330 15241.300 15211.270
Costs per unit ( single product ) . 0.000 0.000 0.000 0.000 0.000
of it foreign, % . . . . . ... .. 82.496 82.516 82.526 82.537 82.547
Of it verisble,% . . . . . . . .. . 0.000 0.000 0.000 0.000 0.000
Jotal lebour . . . . .. ... . 32¢.200 326.200 324.200 324.200 324.200
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................................................................. COMFAR 2.1 - BALDO R TO. S.R.L., Wilam, .2
\
‘ l Total Production Costs in 1,000 U.S. DOLLARS
-
YEBr . . . i et e h e e e e e e 2002- &
l T of nom. capacity (single product). 0.000
Qaw matersal Y . . . . . L. ... 12193.480
Sther ~aw materisals . . . . . . . . 2137.438
l UTILITI@S . . - . . e s v e e e s 0.000
ERergy -« e e e 23.000 €
) Labour, ATFeEt . . . . . o - e o . - 173.650 3
epair, maintenance - . . . . . . . 20.000 B
v SPAres . . . . . s e s e e e e 100.000
Factory overhesds . . . - . . . « - 10.000
l Factory Cost$ . . « - « « o o - - - 14657.570
Administrative overhesds . . . . . . 230.550
Indir. casts, sales and distribution 55.000
Jirect costs, ssles and distribution 0.000
Depreciation . . . . . . « + « « « = £9.030
Finencial costs . . . . - . - - . . 0.000
- Total groduction costs . . . . . . . 14992.150 ,
SFERAESESESERSSEEE
Costs per unit { single product } . 0.000
of it foreign, ¥ . . . . . . . . . . 82.402
I of it variable,X . . . . . . . . . . 0.000
Total labour . . . . . . « v« v = & 324.200
.- l PHOTOVOLTAIC MODULES --- MARCH 1991 '
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BV - e e eaemaeseeoosessassseeesecsanoiioissssoisssscescceseoess CORFAR 2.1 - BALDO & CO. S.R.L., WI.Ax,
\
et Working Capitat n 1,000 U.S. OOLLARS
-
TROF . - v v e e e o e s e e e e 1992 1993 1908 199% 1996 - 2006
Coverage . - . . . . . - - adc coto l
Current assets &
Accounts receivable . . . ‘& 25.2 138.158 209.154 L78.272 582.045 $82.045
Inventory and materials . 107 3.4 413.599 1036.175 3336.457 K242.614 4262.616
! Erergy . - - . - - - - - 1 360.0 6.009 0.018 0.051 0.064 0.064
Spares . . . . - . - - - 120 3.0 18.333 25.000 33.333 33.333 33.333 '
work in progress . . . . 2 218.9 8.9%S 18.092 $3.092 66.761 86.761
Finished products . . . 30 12.0 154.590 331.760 965 .081 1260.677 1260.677
Cash inhand . . . . . - . L 87.% 5.486 $.542 6.0856 6.086 6.085
Toval current assets . . . - - . - - 739.120 1625.740 4892.373 6171.580 6171.580 l
Current Lisbilities and
Accounts peysble . . . . . . 30 12.0 137.923 313.427 965.869 1221.466 1221.464
Net working cepital . . . . . . . . . - 601.197 1312.313 3926.504 4950.116 &3%0.116 .
Incresse in working capital . . . . . . 601.197 71116 2614191 1023.613 0.000
Net working capitst, local . . . . .. 179.377 17 .56 642.316 783.548 T83.546 l \
Net working capitsl, foreign . . . . . 421.820 1035.057 3284.188 4166.570 4166.570
Note: mdc = ninimum days of coversge ; coto = coefficient of turnover .
PHOTOVOLTAIC MODULES --- MARCE 1991 l
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Sourze of Frnence, construction in

L1 T 1901
Equrty, crainary _. 780.000
Eau'tly, oreverence. 0.000
Subs:d:es, grants . 0.C00
Lsan A, fore:gn . 1547.000
L3an B, fareign.. 0.co0
Lcan C, foreign . 0.009
Loan A, local.... 273.000
taan 8, tocal.... 0.000
Lsan C, tocal.... 0.000
Totatl toan ........ 1820.000
Current lisbilities 0.000
Bank overdraft .... 113.120
Total furds ....... 2713.120

1,000 U.S. DOLLARS

PHOTOVOLTAIC MODULES --- MARCH 1991
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Saurc. 7t Finsnce, production in

EQuity, ordinary ..
Equity, preference.
SJbs dres, grants .

Loan A, foreign .
ioan 8, foreign,.
Lcan C, foreign .
ioan A, tocal....
toar 8, local....
Loan C, ocal....

Current lisbilities
8ank overdraft ....

1992

0.000
0.000
0.000

0.000
9.000
0.000
0.000

137.923
1077.114

1,000 U.S. DOLLARS

1993
0.000
0.000
0.000

0.000

652.442

- ) o » E -—
>
e A AR LR LEEEE AL EEEEE: comFaR 2.1

- SAMDO & OO, S.R.L., MILAN,

199%

0.009

1997
0.000
0.000
G.000

-193.375

Source of Finance, production in

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

Loan A, foreign .
Loan 8, foreign..
Losn C, foreign .
Loan A, iocsl....
Losn B, local....
Losn C, tocel....

Total losn .......,

Current Lisbitities
8ank overdraf:. ....

1998-2000

0.000
0.000
0.000

-193.375
0.000
0.000

-34.12%
0.000
0.000

1,000 U.S. DOLLARS

PHOTOVOLTAIC MODULES --- MARCH 1991
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By~ - ms et ssamemsesseeetessicesemeeesseessceedctasasosenoomssasoess confAR 2.1

Zashflow Tebles, construction in 1,000 U.S. DOLLARS

Tatal cash inflow . .

F-nanc-al resources .
Sales, net of tax . .

Total cash outflow . .

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

Surplus ( deficit ) .
Cumulated cash balance

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

Net cashflow . . . . .
Cumulated net cashflow

1991

-113.120
-113.120

858.000
517.300
340.700
1742.000
2195.820
-453.820

-2593.000

e T e ) - *

v T T

BALDO & CO. S.%.L., Wl.An,

PHOTOVOL FAIC MODULES --- MARCH 1991
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Total cash infiow . .

Frnancial resources .
Sates, net of tax . .

Total cash outflow . .

Total assets . . . .
Operating costs . . .
Cost ot finance . . .
Repayment . . . . .
Corporate tax . . .
Dividends psid . . .

Surplus ( deficit ) .
Cunslated cash balance

inflow, local . . . .
Outflow, tocal . . . .
Surplus ( deficit ) .
Inflow, forcign . . .
Outflomw, foreign . . .
Surplus ( deficit ) .

Net cashflow . . . . .
Cumulated net cashflow

1992

137.923
1822.400

3037.437

-1077.11%
-1190.234

949.249
912.892
36.357
1011.074
2124.5645
-1113.470

-836.874

1,000 U.S. DOLLARS

1993

4731.504

886.620
4034121
240.240
34.125
13.7&9
0.000

-479.350
-1669.584

2308.182
1188.036
1120.126
26423.342
4£022.818
-1599.476

- 204 .985

-1416.316
-3085.700

7453.5%
3884.030
3567.564
7907.248
12890.930
-4983.681

-955.201
-4590.061

1279.207
14943.120
203.385
227.500
1645.578
0.000

646.607
-2439.093

9383.517
4530.135
4853.382
9561.880
13768.450
-6206.772

1077.493
-3512.567

BALOO & CO. S.R.L._, MILAN, ("3 -

0.000
14943.120
173.355
227.500
1660.592
0.000

1685.234
-753.858

1496.330
742.472

9344 . 900
4374.588
4970.313
9344 .900
12813.880
-3473.962

1867.156
440.679

PNOTOVOLTAIC MODULES --- WARCH 1991

Cashflow tables, production in

Total cash inflow . .

financial resources .
Sales, net of tax . .

Total cash outflow . .

Total sssets . . . .
Operating costs . . .
Cost of finance . . .
Repsyment . . . . .
Corporste tax e ..
Dividends peid . . .

Surplus ( deficit )
Cumulated cash belance

Inftow, locel . . . .
Outflow, locel . . . .
Surplus ( deficit )

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

Net cashfiow . . . . .
' Cumuloted net cashflow

1998

0.000
149463.120
113.29%
227.500
1696, 222
9.000

1711.666
2656.138

9344 ,900
4378.457
4966643
9344 .900
12599.680
-32%4.77.
2052.481
2693.140

1,000 U.S. DOLLARS

0.000
16963120
83.265
227.500
1709.237
0.000

1726.682
4180.819

9344 .900
4386.647
4958.253
9344 .900
12576.470
-3231.972
2037 .4ké

0.000
14943.120
$3.235
227.500
1726.252
0.000

1761.695
5922.515

9344 .900
4394.838
4950.063
9344 .900
12553.270
-3208.367
2022.431
6353.017

0.000
16963.120
23.205
193.375
1739.267
0.000

1790.836
7713.351

9344 .900
4368.902
4975.998
9344 .900
12530.060
-3185.162
2007.616
8560.433

BALDO & CO. S.R.L., MILAN, ITALY -----

2002 2003
18689800 18489 .800
0.000 0.000
18689.800 18689.800
16987.940 16791.90
196.000 0.000
14943.120 14943.120
9.000 0.000
0.000 0.000
1848.826 1848.826
0.000 0.000
1701.857 1897.857
$615,208 11313.070
9344 .900 9344 .900
4478.4681 4478461
4866.439 4£866.4639
9344 .900 9344 .900
12509.480 12313.480
-3164.582 -2968.582
1701.887 1897.857
10262.290 12160.150
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--------------------------------------------------------------------------- COMFAR 2.1 - BALDO £ CO. S.R.L., miian, .72
\
cashflow tables, production in 1,000 U.S. DOLLARS
CeBr . . . . e .. 2004 2005 2006
Tstal cash inflow . . 18689.800 18489 .500 18689 . 800
Frranc:al resources . 0.000 0.000 0.000
Sales, net of tax . . 18489800 184689 .800 18689 . 800
L4
Total cash outflow . . 15791.940 16791.940 16791.9%0 3
Taotal assets . . . . 0.000 0.000 0.000
Operating costs . . . 14943, 120 14963.120 14963._120
Cost of finance . . . 0.200 0.000 0.000
Repsyment . . . . - 0.000 0.00¢ 0.000
Corporate tex . . . 1848.826 1848.826 1848.826
Dividerds peid . . . 0.000 0.000 0.000
Surplus ( deficit ) . 1897.857 1897.857 1897.857
Cumulated cash balance 13210.920 15108.780 17006 .640
Inflow, locat . . . . 9344900 9344 .900 9344 .900 \
Outflow, local . . . . 4678461 &4678.461 L4678.481
Surplus ( deficit ) . 4866439 4866.439 4£866.339
Inflow, foreign . . . 934k . 900 9344 .900 9344 .900
Outflow, foreign . . . 12313.480 12313.480 12313.480
Surplus ( deficit ) . -2968.582 -2968.582 -2968.582
Net cashflow . . . . . 1897.857 1897.857 1897.857
Cumulated net cashfiow 14058.000 13955.850 17853.720
PHOTOVOLTAIC MODULES --- MARCH 1991
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--------------------------------------------------------------------------- COMFAR 2.1 - BALDO & CO. S.R.L., WILAN, @"a. .

Cashflow Discounting:

a) Equity paid versus Net income flow:

Net present vealue .............. 84,85.89 at 10.00 X
Internal Rate of Return (IRRE1) .. 54.96 X

) Net Worth versus Net cash return:
Net present value ..........eane 6110.62 ot 10.00 X

Internal Rate of Return (IRRE2) .. 26.96 X

¢) Internal Rate of Return on total investment:
Net present value ...........nen 6364.00 at 10.00 X
{nternatl Rate of Return ( IRR ) .. 3.49 %

Net Worth = Equity paid plus reserves

PHOTOVOLTAIC MODULES --- MARCH 1991
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LA A AR AR EEEELALEL AL AR COomMFAR 2.1 SALDQ & CO. S.R.L., wiiaw, A
Net Income Statement :n 3,000 U.S. DOLLARS

YERT . . . i h e e a e e e e e e e 1992 1993 1994 1995 1996

Total sales, incl. sales tax . . . . . 1822.400 4556.000 14708.400 184689 .800 18489 .800

.ess: variable costs, incl. sales tax. 0.000 0.000 0.000 C.000 0.000

Jariable margin . . . . . . . . ... 1822.400 4556.000 14708.400 185689.800 184689800 R
As X of toval sales . . . . . .. .. 1G0.000 100.000 100.000 100.000 100.000
Non-variable costs, incl. depreciation 2135.579 4288.263 12128.120 15195.260 15195.260
Jperational margin . . . . . . . . .. -313.79 267.737 2580.282 3494.540 3494.539

As % of tota!l sales . . . ... ... -17.185 5.877 17.543 18.698 18.698

Cost of finance . . . . . . . . « . . 240.240 260.240 233.415 203.385 173.355

Gross profit . . . . . .. ... - -553.41¢ 27.497 2346.867 3291.155 3321.18

Allowances . . . . . . . . .« .« . . 0.000 0.000 0.000 0.000 0.000

Taxable profit . . . . . . . « . . - . -553.419 27.497 2346.867 3291.155 3321.184

L 0.000 13.749 N73.43% 1645.578 1660.592

Netprofit . . . . . . .. ... ... -553.419 13.749 1173.434 1645.578 1660.592

Dividends paid . . . . . . . . . . . . 0.000 0.000 0.000 0.000 0.000
Undistributed profit . . . . . . . . . -553.419 13.749 173,434 1645.578 1660.592
Accumnulated undistributed profit . . . -553.419 -539.670 633.763 2279.341 3939.933

Gross profit, % of total sales . . . . -30.368 0.604 15.956 17.609 17.70

Net profit, X% of total sales . . . . -30.368 0.302 7.978 8.805 8.885

ROE, Net profit, % of equity . . . . . -70.951 1.763 150.440 210.97 212.896

ROI, Net profiteinterest, X of invest. -9.370 6.266 21.100 24.040 23.84S

PROTOVOLTAIC MODULES --- MARCH 1991
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--------------------------------------------------------------------------- CONFAR 2. -

Net Income Statemant in 1,000 U.S. DOLLARS

BALDO & CO. S.P. L., WilAN, .72

-

YEBL - . . . . e e e e e s e e s e 1997 1998 1999 2000 2001

Total seles, incl. sales tax . . . . . 18689 .800 18689.800 18689800 18689.800 18489800

Less: varigble costs, incl. seles tax. 0.000 0.000 0.000 0.000 0.000

variable margin . . . . . . . ... . 18489.800 18489.800 18689.800 18489800 18689.800

As X of totsl sales . . . . . .. .. 100.000 100.000 100.000 100.000 100.000

t

Non-variable costs, incl. depreciation 15179.420 15188.060 15188.060 15188.060 15188.060

Operational mergin . . . . . . . « . « 3510.379 3501.738 3501.738 3501.739 3501.738

As X of total sales . . . .. .. .. 18.782 18.736 18.736 18.736 18.736

Cost of finance . . . . « - - « « - = 143.325 113.295 83.265 53.235 23.205

Gross profit . . . . . . . . . o ... 3367.054 3388.443 3418474 3448.504 3478.533

Allowances . . . . . . . . e e e e . 0.000 0.000 0.000 0.000 0.000

Taxabie profit . . . . . . « « « . . . 3367.056 3388.443 3418.474 3448.504 3478.533

TR © v v a e s s s e e e e e 1683.527 169%.222 1709.237 1726.252 1739.267

- Netprofit . . . . . . . ¢ o o s . o . 1683.527 1696 222 1709.237 1724.252 1739.267
Dividends peid . . . . . . . o . . - . 0.000 0.000 0.000 0.000 0.000

Undistributed profit . . . . . . . .. 1683.527 1694222 1709.237 1726.252 1739.267

Accumulated undistributed profit . . . 5623.459 7317.681 9026.918 10751.170 12490,440

Gross profit, % of total sales . . . . 18.015 18.130 18.291 18.451 18.612

.. i Net profit, % of total sales . . . . $.008 9.055 9.145 9.226 9.306
ROE, Net profit, % of equity . . . . . 215.837 217.208 219.133 221,058 222.963

ROI, Net profiteinterest, X of invest. 23.162 22.917 2.727 22,537 22.346

OSSN

PHOTOVOLTAIC MODULES --- MARCH 1991
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.......................................................................... COMFAR 2.1 - SALOO & CD. S.R.L., WILAN, :"A, N
‘ l Net {ncome Statement in 1,000 U.S. DOLLARS
-
YEOF . . . L i i i i i e e e e e e 2002 2003 2004 2003 2006
I Total sales, inct. seles tax . . . . . 18689 .800 18489 .800 18689 .800 18489 .800 18689 .800
Less: varigble costs, incl. sales tax. 9.000 0.000 9.000 9.000 0.000
l Variable margin . . . . ... .. .. 18489.800 18489800 18629800 18689.800 13629.800 )
As X of total sales . . . . . . . .. 100.000 100.000 100.000 100.000 100.900 &
1
i &
I Non-variabie costs, incl. depreciation 164992.15¢ 14992.150 14992.150 14992.153 14992.150 T
Operationsl margin . . . . . . . . . . 3697.651 3697.651 3697.651 3697.651 3607.651
As X of total sales . . . . . .. .. 19.784 19.784 19.784 19.784 19.784
l Cost of finance . . . . . . . . - < . 0.000 0.000 0.000 0.000 0.000
Gross profit . . . . . . . - . - - . - 3697.651 3697.651 3697 .651 3497.651 3697.651
l Allowances . . . . . .+ v v v o o o« 0.000 0.000 0.000 0.000 0.000
Taxable profit . . . . . . . . . - . . 3697.651 3697.651 3697.651 3697.651 3607.651
TOE o o e e e s v e e e e e e 1848.826 1848.826 1848.826 1848.828 1848.824
........................................................................... ,
l Net profit . . . . . . . . . . .. .. 1848.826 1848.826 1848.826 1848.826 1848.826
Dividends peid . . . . . . . . . . . . 0.000 0.00C 0.000 0.000 0.000
I Undistributed profit . . . . . . . . . 1848.826 1848.826 1848.826 1848.826 1848.826
Accumuisted undistributed profit . . . 16339.260 16188.090 18036.910 19885.740 2i734.570
Gross profit, X of total sales . . . . 19.784 19.784 19.784 19.784 19.784
o ' Net profit, X of total sales . . . . 9.892 9.892 9.892 9.892 9.892 '
ROE, Net profit, % of equity . . . . . 237.029 237.029 237.029 237.029 237.029
ROI, ’2:; profiteinterest, X of invest. 22.873 22.873 22.873 22.873 2.873
t l PHOTOVOLTAIC MOCJLES --- MARCH 1991
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Pro,ected Balance Sheets, comnstructian in

Total assets . . . . . . . . . .
Fixed assets, net of deprecistion
Construction in progress . . . .
Current assets
Cash, bank

Cash surpius, finance available .

Loss carried forward

Loss

Total liabilities . . . . . - . .

Equity capital
Reserves, reta.ned profit . . . .
Profit . . . . v ¢ v ¢ o - ¢ o -
Long and medium term debt . . . .
Current liabilities . . . . . . .
g8ank overdraft, finsnce required.

PHOTOVOLTAIC MODULES --- MARCN 1991

1,000 U.S. OOLLARS

1991

2r:3.120
0.000
2713.120
0.000
0.000
0.000
0.000
0.000
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Projected Balance Sheets, Prodiction in

1,000 U.S. DOLLARS

2.1 - BALDO & CO. S.R.L., w!_aw,

Year . . . L . L L. .. e e . 1992 1993 1994 1995 1996
Total assets . . . . . . .. .. 3928.157 4562.635 7563.376 8050.771 T798.629
fized assets, net of depreciation 2687.5618 2383.476 2131.33%% 1879.192 1627.050
Construction in orogress . . . . 148.000 0.000 0.000 0.000 0.000
larrent assets . . . . . . . . . 733.634 1620.198 4886.286 6165.493 5165.493
Cash, bank . . . . .. .. ... 5.486 £.542 6.086 6.086 6.086
Cash surplus, finsence svailable . 0.6G00 0.000 0.000 0.000 0.000
Loss carried forward . . . . . . 0.000 553.419 539.670 0.000 0.000
LOSS - v v h h i e e e e e e e 553.419 0.000 0.000 0.000 0.000
Total liabitities . . . . . . .. 3928.157 4562.635 7563.376 8050.771 7798.629
Equity capital . . . . .. ... 780.000 780.000 780.000 780.000 780.000
Reserves, retained profiz . . . . 0.000 0.000 0.000 633.763 2279.341
Profit . . . .. ... ... .. 0.000 13.749 1173.434 1645.578 1660.592
Long and medium term debt . . . . 1820.00u 1785.875 1558.375 1330.875 1103.375
Current Lisbilities . . . . . . . 137.923 313.427 965.859 1221.464 1221.464
Bank overdraft, finarce required. 1190.2%% 1669.584 3085.699 2439.00 753.857
Total debt . . . . . ... ... 3148.157 3768.886 5609.962 4991.430 3078.897
Equity, X of liabilities . . . . 19.857 17.095 10.313 9.689 10.002
PHOTOVOLTAIC MODULES --- MARCH 1991

-------------------------------------------------------------- COMFAR 2.1 - BALDO & CO. S.R.L., MILAN, ITALY -----
Projected Balance Sheets, Production in 1,000 U.S. DOLLARS

YR . . . . .t i e e e e a 1997 1998 1999 2000 2001
Total assets . . . . . ... .. 8500.799 9967.521 11449.260 12946.010 14491.900
Fixed s:sets, net of deprecistion 1390.748 1341.806 10906.864 851.922 606.980
Construction in progress . . . . 196.000 0.000 0.000 0.000 0.000
Current sssets . . . . . .. .. 6165.493 6165.493 6165.493 6165.493 6165.493
Cash, bank . . . . .. e e e e 6.086 6.086 6.086 6.086 6.086
Cash surplus, finance svailsble . Th2.4T2 2654 .136 4180.814 5922.508 7713.342
Loss cerried forward . . . . . . 0.000 0.000 0.000 0.000 0.000
LosS . . . . .t e e e e e e . 0.000 9.000 0.000 0.000 0.000
Total liabitities . . . . . . . . 8500. 799 9967.521 11449.260 12946.010 16491.900
Equity cepitel . . . . ... .. 780.000 780.000 780.000 780.000 780.000
Reserves, retained profit . . . . 3939.933 5623.459 7317.681 9026.918 10751.170
Profit . . . .. .. .. .... 1683.527 1696 .222 1709.237 1724.252 1739.267
Long snd medium term debt . . . . 875.875 648.37% 420.875 193.375 0.000
Current (isbilities . . . . . ., 1221.4664 1221.464 1221.464 1221.4664 1221.464
Bank overdraft, finance required. 0.000 0.000 0.000 ¢.000 0.000
Total debt . . ... ...... 2097.339 1869.839 1642.339 1614,839 1221.664
Equity, X of lisbilities , . . . 9.176 7.825 6.813 6.028 5.382

x>



Projected Salance Sheets, Prodxtion in

YEBr . . L L . i i e e e e e e 2002
Total assets . . . . . . .. . - 14340.730
Fized assets, nct of depreciation 557.950
Construction in progress . . . . 196.000
Current assets . . . . . . . . . 6165.493
Cash, bank . . . . . . . - - . . 6.086
Cash surplus, finsnce available . 9%15.197
Loss carried forward . . . . . . 0.000
LOSE « v o o - s e e e e e . 0.000
Total tiabilities . . . . . . . . 16340.730
Equity capital . . . . . . . - . 780.000
Reserves, retained profit . . . . 12490 .440
Profit . . . ¢« v v ¢ o o v v v . 1848.826
Long and medium term debt . . . . G.000
Current lisbilities . . . . . . . 1221.464
gank overdraft, finance requirec. 0.000
Total debt . . . . . . . . . .. 1221.464
Equity, % of lisbilities . . . . &.773

1,000 U.S. DOLLARS

2003

18189.550

11313.050
0.000
0.000

18189.550

5165.493
6.0%
13210.910
0.000
0.000

CONFAR 2.1

- SALDO & CO. S.R.L., WILAN, [ "A.

2005 2006
21887.210 23736.03C
606.860 557.830
0.000 0.000
6165.493 6165.493
6.085 6.086
15108.770 17006.620
0.000 0.000
0.000 0.000
21887.210 23736.030
780.000 780.000
18036.910 19885 .740
1848.826 1848.826
0.000 0.000
1221.464 1221.464
0.000 0.000
1221.464 1221.464
3.564 3.286
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--------------------------------------------------------------------------- COMFAR 2.1 - BALDO & CO. S.R.L., W as - \
l. I Caret [t #{ T AQust R R, in 1,000 y.S. DOLLARS
- Economic Anslysis excluding indirect effects
preliminarily adjusted PV factor sdjusted present values
at 00X at 10.06X st 200X at 00X ot 10.00X at 20.00 X
¢ 2r et gn cashflow:
l ret cashflow, operation  -61466.05  -22573.45  -14423.03 1.00 6164605 -22573.45  -14423.03
sales revenue, incl. tax 122671.30 56065 .54 30595.83 1.00 122671.30 56065 .56 30595.83
]
Ither tncome . . _ . . . 0.00 .00 0.00 0.00 0.00 0.00 .00
. l indirect effects, DENefit .. .. ....csie ceiiesessses siescesceses sessssessess sressstssesss sesessssesse ssesssesssas
cash outflow, operation:
fixed investment . . . . 2306.92 2343.74 2300.17 1.00 2306.92 2343.74 2300.17
net working capitat . . -0.00 2276.00 2279.13 1.00 -0.00 ~276.00 2279 13
operating costs . . . . 161808.50 76019.25 4£0439.57 1.00 161808.50 74019.25 40439.57
materials . . . . . . 161808.50 74019.25 40439.57 1.00 161808.50 74019.25 40439.57
I unskilled tabour . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
supervision & skilled 0.00 0.00 0.00 0.00 0.00 0.00 0.00
taxes . . . . . . . . - 0.00 0.00
indirect effects, COStS  .......ccveee sevrvorsoves ,
. l .................................................................................................................................
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--------------------------------------------------------------------------- CONFAR 2.9 - BALDO & CO. S.R.L., MIUAN,
Locpt nit Adjust rkgt Pri in 1,000 U.S. DOLLARS
Economic Anslysis excluding indirect effects
financial present values factor adjusted present values
st 00X at 10.00X at 20.00% at 0% at 10.00X at 20.90X%

Locat cashflow :
~et cashflow, operation 319307.90 145306.70 73888.19 t.07 341596.00 155075.70 83979.95
sales revenue, incl. tax 368057.50 168234 .40 91820.73 1.00 368057.50 168234 .40 91820.73
other income . . . - . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
indirect effects,DENefit ... ... ...i. ceiecnnenrac sesmssescess  coessiiaises essesesacess scecssescses srescccseons
cash outflow, operstion:
fixed investment . . . . 268.25 &Y.7% 478.01 1.00 268.25 1. 74 478.01
net working capitsl . . 0.00 44418 454 .44 1.00 0.00 644,18 454.64
operating costs . . . . 26193.32 12272.81 6908.34 1.00 26193.32 12272.81 6908.34

materials . . . . . . 22088.08 10231.67 $680.41 1.00 22088.08 10231.67 5680.41

unskilled tabour . . 0.00 3.00 0.00 0.00 0.00 0.00 0.00

supervision, skilled 4105.26 2041.14 1227.93 1.00 4105.24 2041.14 1227.93
taxes . - . - - . . - - 22287.99 9769.00 5091.76 0.00 0.00 0.00 0.00
indirect effects, COSTS . .cccevercce cremsverscce soscscavener tesscevesses meceemsesess amsmmeswvsss sesessecsses

LTV o
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ratal Cashfiows at Adjusted Market Prices in 1,000 U.S. DOLLARS
Ezonomic Analysis escluding indirect effects

tatval cashfiow :

net cashflow . . . . . .

net 1ngrrect effects . .

tatat cash inflow

tatal cash outflow . . .
Taxes . . . o. o oe oo

flow of funds:

net flow of funds . . .

total funds, inflow . .
equity
subsidies, grants . .
Laans & overdraft . .

total funds, outflow . .
interest . . . . . .
repayment . . . . . .
dividends distributed

net flow, foreign funds

foreign funds, inflow .
equity
subsidies, grants . .
loang & overdraft . .

foreign funds, outflow .
dividends distributed
debt service . . . .

interest paid .

financisl present values

at 0 X

490728.80
212865.00
22287.99

R S

S 4

BALOQ & CO. S.R.L., ™. AN,

adjusted present values

. <
COmFAR 2.V -
factor
at 0%
1.08 300151.90
1.00 £90728.80
1.00 »>= 190577.00
0.00 0.00
1.00 -847.08
1.00 3821.46
1.00 780.00
0.00 0.00
1.00 3041.48
1.00 668,54
1.00 1627.08
1.00 3061.46
0.00 0.00
1.00 -1104.48
1.00 2768.12
1.00 195.00
0.00 0.00
1.00 2573.12
1.00 3872.60
0.00 0.00
1.00 3872.60
1.00 1299.48
1.00 573,12

st 10.00 X

132502.20

226299.90
91797.2
0.00

3535.19
730.00
0.00
2755.°9

2452.32
1168.40
1283.93

0.00

2331.07

2002.01
0.00
2002.01
926.10
1075.91

at 20.00 %

122616.50
52859.65
0.0¢

2557.65

1593.50
903.03
690.47

0.00

1076.53
2359.16
195.00
0.00
2164.16

1282.63
0.00
1282.63
711,85
570.79

-

financial rete of return (market prices)
economic rate of return (prelim.adjust)

at 10.00X at 20.06 %
122733.20 644665.15
22:299.90 122616.50
101566.7 57951.42
9769.00 5091.76
1082.87 1744 .15
3535.19 3337.65
780.00 780.00
0.00 0.00
2755.19 2557.65
2652.32 1593.50
1168.40 903.03
1283.93 690.47
0.00 0.00
526.05 1076.53
2526.07 2359.16
195.00 195.00
0.00 0.00
2331.07 2166.16
2002.01 1282.63
0.20 0.00
2002.01 1282.63
926.10 71.8%
1075.91 570.79
161.66 %
165.93 %
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--------------------------------------------------------------------------- COMFAR 2.! - BALDO & CO. S.R.L., WIlAN, . .
“stal Cashflows et Adivsted Exchenge Retes in 1,000 U.S. DOLLARS _l N
Economic Analysis excluding indirect effects
preliminarily adjusted PV factor adjusted present values
at 00X at 10.00X ot 20.00X at 00X at 10.00X ot 20.00X
total cashflcw :
net cashflow . . . . . . 300151.90 132502.20 69556.91 1.00 300151.90 132502.20 69556.91 l
4
AEE TNAIFECE EFFECTS . . sovvevenene sesssesesers sessvasscses  sesessesesec  ssieabecsssc sisssssseess  seeeeeessses "
total cash inflow . . . 4£90728.80 220299.90 122416.50 1.00 490728.80 224299.90 122416.50 :
total cash outflow . . . 190577.00 N 72 52859.65 1.00 190577.00 Nwr. R 52859.65 '
taxes . . . . . . . 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00
rlow of funds:
net flow of funds . . . -847.08 1082.87 1744 .15 1.00 -847.08 1082.87 176415
total funds, inflow . . 3821.46 3535.19 3337.65 1.00 3821.46 3535.19 3337.65
equity . . . . . . - 780.00 780.00 780.00 1.00 780.00 780.00 780.00 l
subsidies, grants . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
loans & overdraft . . 3041.46 2755.19 2557.65 1.00 3041.46 2755.19 2557.65
total funds, outflow . . '668.54 2¢52.32 1593.50 1.00 4668.54 2452.32 1593.50 l
interest . . . . . . 1627.08 1168.40 903.03 1.00 1627.08 1168.40 903.03
repayment . . . . . . 30461.46 1283.93 690.47 1.00 3061.46 1283.93 690.47
dividends distributed 0.00 0.00 0.00 0.00 0.00 0.00 0.00 I
net flow, foreign funds -1104.48 526.05 1076.53 1.00 -1104.48 $26.05 1076.53
foreign funds, inflow . 2768.12 2526.07 2359.16 1.00 2768.12 2526.07 2359.16 l .
equity . .. .. .. 195.00 195.00 195.00 1.00 195.00 195.00 195.00
subsidies, grants . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Loans & overdraft . . 2573.12 2331.07 2164 .16 1.00 2573.12 2331.07 2164.16 l
foreign funds, outflow . 3872.60 2002.01 1282.63 1.00 3872.60 2002.01 1282.63
dividends distributed 0.00 0.00 0.00 0.00 0.00 0.00 0.00
debt service . . . . 3872.60 2002.01 1282.63 1.00 3872.60 2002.01 1282.683 '
interest paid . 1299.48 926.10 711.85 1.00 1299.48 926.10 71.88
loan repeyment . 2573.12 1075.9 570.79 1.00 2573.12 1075.91 $70.79
................................................................................................................................. ‘
finsncisl rate of return (merket prices) 161.66 % l
economic rate of return (prelim.adjust) 165.93 X
economic rate of return (econom.prices) 165.93 X
*
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Absolyte Efficiency Test - 1 in 1,000 U.S. DOLLARS

Economic Analysis at Market Prices, axcluding indirect affects

value of output, 4]
material input, [+M]
investment, |
operation, MI

net dormestic VA

repatriated payments

~et national VA
nations! wages
social surplus

present values at
PV, net nationsl VA
PV, national wages
PV, unskilled labour
PV of social surplus

grand total total constr. total prodw.

490005 .40
186591.80

2695.29
183896.50

303503.40

3872.60
299631.10
4105.24
295525.80

20,00 %
69€19.59
1227.93
0.00
67791.66

0.00
2713.12
2713.12

0.00

-2713.12

92.82
-2805.9%
0.00
-2805.9%

490095.40
1433878.70

-17.83
183896.50

3779.78
302437.00
4105.24
298331.80

.congtruction...

COMFAR 2.7 -

-

8ALDO & CO. S.R.L., Wi .aw,

product ion
1993 1994
9112.00 29616.80
4£403.30 14039.43
B15.57 2996.97
3587.73 11042.67
4708.70 15377.17
185.664 379.02
4523.06 14998.15
252.50 280.79
427C.56 14717.36

relative efficiency of: cepital invested, E(C)
foreign exchenge, E(FE)

Absolute Efficiency Test - 1 in 1,000 U.S. DOLLARS

skilled labour,

E(L)

Economic Analysis st Market Prices, excluding indirect effects

value of output, O
materisl input, 1eMl
investment, |
operation, Ml

net domestic VA

repatristed peyments

net national VA
nationsl wages
socisl surplus

present values at
PY, net national VA
PV, nationsl wages
FV, unskilled (abour
PV of socisl surplus

1995

37379.60
15146.22

1175.43
13970.79

355.81
21877.57
280.79
21596.78

20.00 X
69019.59
1227.93
0.00
67791.66

332.60
23076.21
280.79
22795.42

1997

37379.60
14166.79

196.00
13970.79

Temmanae P,

23212.81

309.40
2290341
280.79
22622.63

1991 1992
0.00 3644.80
2713.12 2360.16
2713.1? 743.48
0.20 1616.69
-2713.12 1284 .66
92.82 185.64
-2805.9%% 1099.00
0.00 202.50
-2805.9%6 896.50
COMFAR 2.1 -
production
1998 1999
3737.80 37379.60
13970.79 13970.79
0.00 0.00
13970.79 13970.79
23408.89 23408.81
286.20 262.99
23122.62 23145.82
280.79 280.79
22841.83 22865 .04

BALDO & CO. S.R.L., MILAN, ITALY

2000

37379.60
13970.79

e.00
13970.79

23408.81

239.79
23169.03
280.79
22888.24

2001

37379.60
13970.79

0.00
1397G.79

23408.81

216.58
23192.23
280.79
22911.45

relative efficiency of: capital invested, E(C)
foreign exchange, E(FE)

skilled |abour,

ECL)
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/ R EREEEEE COMFAR 2.1 - BALDO & CD. S.R.L., WiAw, .:

1 Absolyte Efficiency Test - * in 1,000 U.S. DOLLARS
- t Economic Analysis at Market Prices, excluding indirect effects

production
2002 2003 2004 2005 2006 2007

value of output, © 37379.60 37379.60 37379.60 37379.80 37379.60 -633.33
naterial input, [eml 14166.79 13970.79 13970.79 13970.79 13970.79 -61461.28
investment, | 196.00 0.00 0.00 0.00 0.00 -6141.28
operation, MI 13970.79 13970.79 13970.79 13970.79 13970.79 0.00

— net domestic VA 23212.81 23408.81 23408.81 23408.81 23408.81 5507.95

repatriated peyments 0.00 0.00 0.00 0.00 .00 1026.12
net national VA 23212.81 23408.81 23408.81 23408.81 23408.81 £481.82
nationsl wages 280.79 280.79 280.79 280.79 280.79 0.00
socisl surplus 22932.03 23128.03 23128.03 23128.03 23128.03 4481.82

present values st 20.00 X

PV, net national VA 69019.5¢

PV, nationsl wages 1227.93

PV, unskilled Labour 0.00

- PV of socis\ surplus 67791.66
relative efficiency of: capitel invested, E(C) :
foreign exchange, E(FE) : 1.46

skilled tabour, E(L) :
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Karergn Exchenge Effect in 1,000 U.S. DOLLARS
Economic Analysis excluding indirect effects
100 units foreign CU = 100.00 units local QU

grand total totat constr.
total foreign inflow . . 125439.40 1702.00
equity capital . . . . . 195.00 195.00
subsidies, grants . . . 0.00 0.00
. loans & overdraft . . . 2573.12 1547.00
exports . . . . . - . . 122671.30 0.00
indirect effeCts . . . . .i.iiiennies seesnnceaven
total foreign outflow . 167988.00 2195.82
royalties . . . . . .. 0.00 0.00
equipment . . . . . . . 23G6.92 2103.00
imported materials . . . 161808.50 0.00
repayment losns & overd. 2573.12 0.00
other repsyments . . . . 0.00 0.00
- repatriated wages . . . 0.00 0.00
dividends paid . . . . . 0.00 0.00
interests . . . . . . . 129v.48 92.82
indirect COSS . . . . . .ieecieiines ceenecnenaes
net foreign exchge flow -42548.54 -453.82
import substit’n effect 245364 .40 0.00
net forgn exchge effect 202815.90 -453.82
present values at 20.0C X
foreign exchange flow . -13908.17
net forgn exchge effect 47300.11

.construction. ..

total produc. 1991
123697.40 1742.00
0.00 195.00

0.00 0.00
1026.12 1547.00
122671.30 6.00
165792.20 2195.82
0.00 0.00
203.92 2103.00
161808.50 0.00
2573.12 0.00
0.00 0.00
0.00 0.00

0.00 0.00
1206.66 92.82
-6209%.72 -453.82
245364 .40 0.00
203269.70 -453.82

- BALDO & CO. S.R.L., ™l.aw,

-1113.47
1822.40
708.93

PHOTOVOLTAIC MODULES

\
production
1993 199
223.3% 7907.25
..................... &
0.00 0.00 3
0.00 0.00 :
150.78 553.05 i
2272.56 7354.20
4022.82 12890.93
0.00 0.00
764 .02 2802.18
3073.16 9709.7%
0.00 193.38
0.00 0.00
0.00 0.00 !
0.00 0.00
185.64 185.64
-1599.48 -4983.68
4556.00 14708.40
2956.52 9T%.T2 ,
‘
y
L 4
.‘
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P
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Forgign Exchenge Effect in 1,000 U.S. OOKLARS
Economic Analysis excluding indirect effects
100.00 units local QU

100 units foreign QU =

total foreign inflow . .

equity capital . . . . .
subsidies, grants . . .
losns & overdraft . . .
eXPOrts . . . - . . . -
indirect effects . . . .

total foreig~ outflow .

royalties . . . . . . .
equipment . . . . . . .
imported materials . . .
repayment losns & overd.
other repsyments . . . .
repatristed wages . . .
dividends paid . . . . .
interests . . . . . . .
indirect costs . . . . .

net foreign exchge flow
import substit’n effect
net forgn exchge effect

prisent values at
foreign exchenge flow .
net forgn exchge effect

0.00
12313.48
193.38
0.00
0.00
0.00
139.23

-3301.19
18689.80
15388.61

196.00
12313.48
193.38
0.00
0.00
0.00

-3473.98
18689.80
15215.82

PHOTOVOLTAIC MODULES

production

-3254.78
18689.80
15435.02

0.00
12313.48
193.38
0.00
0.00
0.00
46.41

-3208.37
184689.80
15481.43

0.00
12313.48
193.38
0.00
0.00
9.00
23.20

-3185.16
185689.80
15504 .64
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Forer xch

tfect in 1,000 U.S. OGLLARS

Economic Analysis excluding 'ndirect affects
100.00 units tocal CU

100 units foreign CU =

total foreign inflow . .

equity capital . . . . .
subsidies, grants

ioans L overdraft . _ .
exports . . . . . . . .
indirect effects . . . .

total foreign outflow .

roysities . . . . . . .
equipment . . . . . . .
inported materials . . .
repayment Loans & overd.
other repayments . . . .
repatriated wages . . .
dividends paid . . . . .
interests . . . . ...
indirect costs . . . . .

net foreign exchge flow
import substit’n effect
net forgn exchge effect

196.00
12313.48
0.00
0.00
0.00
0.00
0.00

-3164.58
18689.80
15525.22

0.00
12313.48
0.00
0.00
0.00
0.00
0.09

-2968.58
18689.80
15721.22

production

2004 2005
9344 .90 9344 .90
0.00 0.00
0.00 0.00
0.00 0.00
9344 .90 9344.90
12313.48 12313.48
0.00 0.00
0.00 0.00
12313.48 12313.48
0.00 0.00
0.00 0.00
Q.00 0.00
0.00 0.00
0.00 0.00
-2968.58 -2968.58
13689.80 18689 .80
15721.22 1572122

- " \.'.\?» -

COMPAR 2.1 - BALDO & CO. S_R.L., WiiAw, . -

e
8
LZV S

-5528.77
0.00
1026.12
0.00
0.00
0.00

4502.65
0.00
4502.65

................................................................................. B L R L L L T Ty .

present values at
foreign exchange fiow
net forgn exchge effect

20.00
-13908.17
47300.11

PHOTOVOLTAIC MODULES

A\
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Annual flow of funds
1,000 U.S.
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net cesehf low/debt sarvics

' 12 . ;
1e
__ baue cass
» i _.*= 10 X
L I
'
: !
: - 28 x
!
i
- H ;
I | +- 38 X
i -
i | e e x
| o
!
1
i
' |
- [
S | l
¢
R | |
AY
-2
w
\\ I
k [ -4 ._."
I -8
l 1 2 3 4 [ [ ] T [ ] 10 11 12 13 14
Start up weesr




--------------------------- Core"AR 2.1 - SALDO & CO.
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RNILAN,
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Debt/Equaity Retio, by yser
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BALDO & CO. S.R.L., MILAN, ITALY -----
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Fixed Costs Coversge Ratio varistion of sales prices
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S.R.L., MILAN,
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- : Structure of Production Coets

1,000 U.S. DOLLARS
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Tolal Seles & Procuction Casts
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Structure of velus sdded

myllion us dollar

for Bth procduction yeer

production yesr:

value of output

Haterisl

Input (M)

37.4%

13970.8

Groes domestic

Velus sdded

a2.8x

23408.0

168X

L sex

nationel:

Uages
Qoverrmant
I Profit, Int

Undistrib.

Nat National Valus Added

Net Domestic Valus Added

Gross Domestic Ualus Added
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Production flow diagram

: photovoitalc cells
: production
-department
:(future)

photovoitaic modules
assembling line
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components
production line
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ANNEXE 1

LIST OF MAJOR SOLAR P.V. SYSTEMS

ALREADY SOLD BY ECOLOGICAL DESIGN




) | | . \ , ;
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’ REGISTER OF SOLAR ENERGY INSTALLATIONS NAME OF COMPANY 1.ECOLOGICAL DESIGNG (BYId ATD. 0ooesesonsoronsanoonnse
INSTALLATION . COMMEITS ON PERFOMANCE
SITE DISTRICT , OPERATIONAL/NON OPERATIONAL/
NATURE DATE CARR CITY CONDITIG TNCNOWI
e..ql‘ Dambowera Farm Bindura PY Lights for September 400 W - | Opcrational
Holiday Cottages 1988 .
‘ Mr Mupasu Masvingo 2 light system 22.3.89 1
{ Mundoro Sec. School Masvingo 4 light system 28.3.89
Murdyi Masvingo 3 light system 4.5.89
! o Mr M. Rushwaya Masvingo 4 light system 19.1.90
y Mr Mapindu Bikita S light system 24.1.90
1 Zadock Musipambi Chivu 4 light system
| Mr Hwena Masvingo 4 light system 23.2.90
1 Mr Dauramanzi Gutu 3 light system 7.3.90
: Mr Marava Zaka -+ . .| 5 light system 9.5.90
- D.D.F. Masvingo 5 light system 11.5.90
One plus one Masvingo . B light system 28.5.90
4 light system
Mr E.D. Chipatp . | Zaka BxHQO 1NGZU 2AH 23.7.90
Batteries : .
Mr Mayce Zaka 2xLH 15,1x LH12 “
Mr f. Mageza Masvingo 2 light system 2.8.90 i
Mr Nyamadzawo Harare A19 Bowl lights 16.8.90 a
- - - - Zlimbabwe Sun Hotel Kariba 5x LH12 lights 30.8.90 ) i
Mr Guni Harare 18 light system 6.9.90 ‘
i 2x 8 light systems- ;
Mr Brufaord 1 Harare 8 light system 6.9.90
Teletronics Harare AT9 Bowl lights
2x NGé charge coant. *
- 1x H45 PA
- - - - .ir Chagwiza Gutu 1x H40, 1x NG6
1x $119,1x battery

‘ Clive Kay Kadoma 1x NG6, ax Brick imp.
- N.B 1 You are required to make detailed couments on a'seperute sheet of paper where nececsary.
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REGISTER OF SOLAR_ENERGY INSTALLATIONS NAME OF COMPANY 3., FCOLOGICAL DESIGNS VI LTID ., oeesaesceese
INSTALLATION \_ COMMETTS ON PERFOMANCE
SITE DISTRICT R Py
OPERATIORAL/NON OPERATIOMAL/
NATCRE DATE CABCITY | conpITIGR UMONOWN
€.
i ieq. Dambowera Farm Bindura PV Lights for September 400 W Opcrational
Holiday Cottages 1988 .
Mr A. Chimuti Chivu 4x light system 25.10.90 {
Sanyati safari Harare 1x NGB, 1x H45, ,
4x AY9,1x Battery '
Mr Burdett Kariba 1x NGB8 1x Battery
Solar Products Harare 1x LHZO,SxAT9,3xS11L>
R. Nyamadzawo Harare 4x AT9,4x5119
Mr E. Wamambo Masvingo 2xLH18 Solar Bulbs | 4.5.90
‘ .
N;B 3 You sre required to mgke detailed cozments on a sepera: » sheat of i)aper where nececsary. ‘
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ECOLOGICAL DESIGNS (PVT) LTD

REGIST:R OF SOLAR ENERGY IIIS‘MLMTIONS NA;LE OF COMPANY :-o..o--o:._.c.couo.-__o‘o_o.-'-.o.o‘-_..o_:_ooa o0 0900008000080 p 0

o g oot e ren o - -

Sl &N A Em R el EE B e

OQWFPS ON PERFQMANCE

. 0.0 eme o

-

OPERATIOMIJI.QI OPERATIONAL/
CONDLITION UNENOWN

INSTALLATION
SITE DISTRICT
NATURE DATE CARCLTY
e.g
*1., Dambowera Farm Rindura PV Lights for September 400 W
Holiday Cottages 1988
Solar Products Harare 4x 5119 Bulbs 15.11.90
4x 9w bulbs
3x AT9 lights
5x S119 lights
10x 4120
20x AT9 9w light=
305119 lights
Mr. Chibadza Harare 4 light system 15.11.90
Cooltech Kadomd 45119, 1xNG8, 1xH45 16.11.90
1 battery
Mr Fasho Masvingo 1x H4S5,1xNG8,2x S119] 23.11.90
1x719 battery
Teletronics Harare Sx H45, 10xNG8 26.11.90
Mr Gangat Masvingo 5x 5119, 1xNGB, 1x200 | 26.11.90
AH battery
Teletronics Harare 1x )8 3 30.11.90
Gudetwe Frense Murombezi 1x H55 30.11.90
Teletronics Harare S5x NG8 10.12.90
Solar Products Harare 20x S119, 10xH4AS 11.12.90
Sx NG8 4x LH 20 lantgrn
Teletronics Harare Sx HAS 11.12.90
Mr P. Mupunga Gutu 4 light system 14.12.90
Clive Kay 2 batteries deltech | 14.12.90
One Plus One Masvingo 1450’1 9,4x AT9 20.12.90
nverter
E£.D0. Chipato Zaka 1 deep fridge 8 lld"t14 1.91

gystem

e s s PA e smEms arsa ——

Opcrational

N.B 1 You are required to make detailed comments on a seperate sheet of paper where neoasaary.
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REGISTER OF SOLAR ENERGY INSTALIATIONS

|

!

\

RAME OF COMPANY &

ECOLOGICAL DESIGNS (PVT) LTD

2000 0000 N0 0T 0SB0 0seTRe 00l e 000

es ma's

INSTALLATION COMMENTTS ON PERFOMANCE
SITE DISTRICT ' ‘
_ OPERATIONAL/NON OPERATIONAL/
MATURE DATE CARCITY | GONDITION UNKNOWN
¢.g )
*-1. Dambowera Farm Bindura PV Lights for September 400 W Opcrational |
Holiday Cottages 1986 ~
Solar Products Harare 6xS5119, 12xAT9, 16.1.91
4xH45,4x JB2
4x HAS5,10x LH20,
25x AT9w,100 S119
_ Chipato Masvingo 4x S119 18.1.91
Dombwera Bindura 12 light system 22.1.91
Teletronics Harare 20x LH 20,20 lanter 22.1.N . -
20x NG6, 5 timer switch
5% NGB,125 bowl lights
N.R.Z. Bulawayo 1x Helios solar pow 30.1.9
supply system
Solar Products Harare 1xMx2,2xAH 200 1.2.N
batteries, 2x F/gla
' boxes
Cooltech Kadoma 1x H60,1xNG6,2AH200] 5.2.91
batteriea, aust
inverter
Mr Muderi 2x S119 Globes 8.2.91
Mr Donald Kariba 2x H60,1xNG13,1xJB2 | 14.2.91
2x 200 AH,3x5119
4x LH20,3xAT9
1x lantern
One piua one Macvingo 3x S119, 4x 5119, 19.2.91
1x AT9,2x batteries
N.B : You are required to make detailed compents on a seperate sheet of paper where necetsary.
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NATIONAL RAILWAYS OF ZIMBARWE gy De e
SUPPLIES BRANCH
Telephone J63111 Ext 3241 PO Uox 1999
NOTICE NUMBER "‘3' 2741 plograns. . THAILSURPLY

8 Mapch 1990,

TO: CHAIRMAN TENDE! ROARD Uate:

Tenders ere {rwited for the supply of the erticles enumerated baow -

1. Tandur dosumants cau be obtained from the Supnhes Managor. Natlonal Ruilways of Zimbabwe, Alrica Muusu,
Bulawayoe

2. Corrngponinnce Helatiny tu Tonder noticny amst not have Teriar Frujuny Nothes Numbor quoted on the onvalinee
and should be uddreased to Supplins Manayur, P20% Box 199 Bulawdyo (Tuliex J30AS Supmnn ZW).

1. Tenders will closo at 107U huurs un the date L low and witl be opead un that date at that ting iy the prasence
of Bidders who chuost to atienwd

4. Tender Quotutions must be suhmitted to> The Sncrotary, Government Tander Buad, 1,0, B RU75, Lauseway
Harare o Filth #loor Ianum Housey, 57 Samora Mnchol Avanue, Hataro , Zimbabwe (Telex 22662 2¥i T,

5 Terdor Quotations in sealed envoiopus most Lo canturzed ar thw sutahie with the aboveanentionud Tooder Notice

Number and ¢ losing doto. Tandors eatanittud by telagraph mast stite clea ty therein the Teader Gnguiry Number,
name of tha Toxierme, the survive afterud and the imoust gnd ot Lo despntchend o thowe fur drlivery by
10,00 houes on the ¢ laseg dety, st ey _onbration of U Tumler smint he gt oot Liter than e losing date

6. lTorders winch are not ruceived by 10 0% 4 wires. on e cleeirng dte wieother by hand, jusst o trbeagraph, will te

wouted ns Intu Tomders ard dhisragwdod
; The comtey of ushgin and o manulae tare must 2 Stated i evory Tendye

arcept this Towest o aoy Feikdm gt eeserves thy iyt

8. Thae Admimstiation of the Rotlways oo not b et
sl Al oty Trere forg

to select noy Tomder 1 whtsle ur te purtseed = hall e brbigeert Ba give any et (4 thi
o the accoptanee thuyroaf .

Tho Regulstions overlesf shail be binding on all Tenderers.

Clowtoy (b SUPPLIES MANAGER: ¥
Datn fm, 1990 [‘ e ,
ITFM e LA ""_, " AR
NO. DLSLIIPTION ’ QTY CAS
akélx &EB SUPPLY Bt

St Puask

1. SuULat Powes acdule ta Supplomgat Charging | No. 28
of 24 Volt Battery Bank. To CSE*s 5pecC.
1/901 Solaer Cells. .

{¥sRyZ. CODE 43-86-5005)

2., |Seler Pover Module For D.C. Track Cirecuit| No, 200

Application To CSE's spec. No. 2/90

Selar Cellc,
{N.R.2Z, CODE 43-06.599]_)

Eerliest delivery must be quoted.

m;s: It is Mandatory For All Zimbgbwean
Based Tonderers Te Quote On AN
r.0.R. ZIMBABWLAN STATION BASIS.

epailure to supply the ebove details
could jeopacrdiss thc acceptance of your

offer.,
706350 and 706731 STOCK 10 WARD BULAWAYO

\‘f\
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1 NATIDMNAL 3.AIL.AV3 IF T 132AWE
- TENDER 3PECIFT ATIQN ’!!';,‘S‘IC‘! 3 S73Z 190« 3QLAR TTLLS”
SPECIFIQATION POR THE SUPPLY 0 3OLAP YOLTAIC P4WER MODULES FCR 24 \"."_'.'
SATTIPY SANK SETAETY BrTAMAUAR AT VITTORIA TarTS
1:  ZNE®ODUCTIoN

Tuls speaificacion covers :the Pailwe: AcMiniaTratiorn -ejuizements for the sugol~
9t 28 solar vol-aic modules =3 oa :gez as detailed iz Jaragraen

p-Soty by b 4=

LUPCRMATICN

‘re complets :=5pv 0f e following LnSTTUCTIST TANLSIS TUST De SUSALTIE wWi-s our

offer.

2o+ Cecanicsal Zdescrizzidn 3I ine sJulsment Zesailiang zie zessnolog: usad v tne
TAruZacTuUrer 17 SONSTIUCILNG Ine R0 TOItiiT Sells amd 35Tantages Associiases
wizes <ng s22hnslogr chosern.

2.2, Zlngzallation me<nods, mMalntesance tacisizues aAd Oceratinc insgructists
including relaced zests ans ad~iUscmencs.

rent 115 00 all pavr<s assoc:iacad viIa Itne aquizmens.

2?::.70"\'_‘_':_. 1 COPAYEmwaeme -y~

- wa e mi oV - —;“
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Ilou= I s vagerorael.

Tié lelperBtire TAras Svor Laioi 2ach mzlee

aodule is guarsn S SDEEERIE USLLSL lweTing 2me speciilcationy Zasy: el I
." G‘ll‘ -°c‘.m."-

3.3, Within the paramezers of nrerezicn sgecilled 2v wnis document the somclaze
solar cell module shall not =nder3o an Jarm 55 2xpans.on or ~Antracsis=
waien will affsst =has Secigrmanca 51 te 3o0.ar zell aodnle when mounTas,

J.4. The =odcle 3hall De apie =3 wizhszaAd contizugua cveling of Temperacurs is
would be encSuntered oy sunligat Lntarr.Tiione anz tA Iluuds in wun unosiof
with fiUCTuaciung 0F amoient :caper}tu:‘e sauses oy wingd,

J.2. Tha module snal! s@ able c©o wiznscand judden sooling such as would he

\J
encountered nv g sg3v Jownvour 9% rain on a Aot da. Tencerers shall 3ive
full decails of the paramecers under wricn eac: complete module is taszac o
meat this requirsement,

.6, Each complete module shall Sa asil cesistant to & minisux papticle energ, of
10 joules.

3.7. ELacn complete 30dule shall pe reasonaviy aole to wizhstand che sffeczs o?
scone throwing (railwav ballast) by vandals,

3.8. The surface of.the light apsorbizg Zace of each complete module shall ne
saooth and not conducive to the scsumulation of dust or other Opaque Gattes
which will reduce the efficiency of the device.

3.9. It ia impacative that a full description of the nature of tasts pexformed to
ensure each cosplete module meets the above environmencal specificacions be
submitted da:cLanq the resulse 2nd caramecers un2ss which each complece
@bduie will operste.

-




REGULATIONS

1. The date of commencemnnt and cComplation of delivery musi ae sjec:fred o the
Tenderer’s offer. Protractad delivarias iy Let temcted as untuspons ive:,” Tarms
of dolivery, F.O.8.C & F and alhwr trade 1erms , commonly reletied
16 ae !nco}r;r'ﬁs SNEi mave mARntogs asseiid PO tham by Har cwron! aditign of . :
the tnternationst Aules tor tha luterpentation of the Trade Jerme publ ichad by thw 3

international Cindnn of Canagice, Pares,”

2. Proapactive Tanderers requiring any clarification on mattes relating to this Tandor
may contact the Supnhies Mamau: w1 the niailing addrass imbicatad oo wage 1 of this
" documnnt provided such communicative 1s dumg jria tu tie ciasiigg date of this
Tonder. Such conmunication shall not ur any way interfare with tho confidontiality

ver O8eyy-

oIy '.i".".l!',,"_" s mt by _--r,.-':-:.-.".i e
Tander,” 'he Matwonal Facheawve of Ziminiwe shali fsve the cwli o disuualily any

Tanderer as 8 resoll ul » twwacn of thiy, Ragulation.”

3." Except in specia! crcumstances whore o waver is granted Tendus slall by
oxpected to romain valid for a period of Y0 duys trom the Closig date and
during this periud no Tandorer may withdraw its bid.

4, Tenderars must ensire that Gools ikl v servicos olfered confam to those
advertised av tiat where <1 adards mestioned i Hwe techimga ! su,-cifi(:a'tiun:;
havo been superceded the latest issuod Ly Uhe Concer mext inst itution shill '
apply.

5, The adminisiration of National Roitways of Zindsibwe toserves the oaht 1o

R A A T I RANTIR h wirnty nm

emer intua it
to exceed 1% of the S0 visTie 0F G COMTaci) wiib iin: nad

sonful Tainderer,
should it be doened necessary, T axceptiong ] cucumstances both Tendor !
socurity and performance secunity may be requied and Uns weil e '

spuc ified in the Tendoe regqaaenants,,”

6. failure to comply with the above regulations will result in the rejection of
Tender.
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4.1.

4.2,

4.].

R

CSC 190 : SOLAR CrpLS P2

Sa0h complete module myst Be guaranteed for twelve nonths froe the «h'c
ft {s pue inec operating service.

After eleven months operacting service a selected number of ~osplgca salar
cell aodules will be removad frow site ana tested Ln agcoriance %o tha
aavirongencal spacifications which cover the parzicular medule.

months opsrating gervice, ten =he tenderer shall aqgree to replace each

complets solar module wiczhout &ny addit:onal costs to MRT including frerghs
and duties.

CASTIUCTT

5.2.

5.4.

24

6.1,

6'2.

6.3,
6.4,

.6,

It 18 nrefarzed that all a0unting arrangements Je 3rovided av WRZ, The
Tandarer is o0 SUDALC all the necessar; 22%2il3 Ceguicyc J3r manuiacture
of rhe mouncing aTranjiédwmncs such that the solar modules will operate to
specificacion.

Should any sodule fail the environmental tests conducted within.twelve I

22 it is deemed necessar; ov tne Tendeser, the Tenderer sl supply o
mounting arrangemants in addition =o the solar aocdules. In chis case e
Tenderer is =o submit samiléte dezz2ilz St e --r-vpnu'.‘ BAUNTING AITANIwmmnTE

angd to claarly dtace wnvy 1t 1= nreferred en nravils rhee inZTe83 Sl hairn
veing Januractured by NRT.

Should MRZ provide the Sooplete mounting arzangement then the succsssiul
Jenderer is invited to inspect and aoprove complete stsisture. 4t N0 TosT

[ Lo e~

£ NRZ, Lo wnsuse the terns 9 gquarantse as decailed in section 4 o nis
document are =ffeczive,

The lectars N.R.2. with the manufacturers serial numoer are to be incorporarss
ints sach ~%wnlece moduls suss that Januval vl e letterg/serial numoer will
desrrov zhe =oduls, Tenlersss ase FEFUSTad tu submit full Zetails on e
mathod adopted to achisve thia ranuiramgne,

The construction of each complete module snall be such that the device 2an

be ramoved/vaplacad Wil ease.

cmloto solar module. The clocgzicul ‘connacsions must be enclosed witn 3
covar which raguires & spanner Of s¢rewdriver to facilitare irs ramowal,

The incoming cable must nave a clamping mechanism %o enasle it tO be securel:
held in place.

BA SAWK CTRICAL IREMENTS

A solar cell module is required to suoplemant the charging of a 14 volc

- 139 A Ni%e cell battery bank.

The batteries are pressntly chargqed by diesel generacors via 24 volt
reotifiers rated at maxisus charge current of 9 asps.

The diesel genaerators are operated for about 6 hours a day in 2 hour periods.
The ooncinuous current drain from cthe batteries is rated at aboutr 7 asmps.

The vOltags versus cucrent Charscteristic curves at different tempepatures
and illumination intensities must bar provided.

The maximum open circuit voltage and short circuit current of each solar
Sodule st maximum esolar radietion must be stipulated,

Muu is o lnpylv {ull Jetails of the ealezzrical conneceicaz TS §alh l

N,




$.7 The aummer of cells jer moauls in ssc-iss.yeriiiel configuraction musc be

seigulated.
N ey

A datalled complece schedule of compliance =0 ever’ jarc af =1is specification
WT be submicted.

{2, msC be noted Mac cthe compliange 20 cthe Wwennical garta 3¢ e specificacion !
et where applicadle be quantified with reference 23 -ssulczs derired Traa :
spacific 2ests and 10t supoorzed 2 rafsrefcs 0 3 Jeneral documenc uged Zor
advercising purposes.

failure =0 abide By this sguirement alone nay rssuls :a 21e zsjeczion af ~he
Tender.

N ?cm:ou_ acre CO stipulace the delirer” Jerisd Ior supols of he somplecs
qancity of solar modules 20 Julawayo, Zizpaowe cit zece19t 9f in officiai ¥.R.Z2.
orders.

?)  Tenderers are required o sucai: 3 arsaxdown af >38CS ezTainiag "3 eheis '
respecti7e Juocacions as follows:-

9.1. Cost of msodules detiiliag jer=encige of Iarsign zuzwencry zantent cequizad.
9.1. [Ireight costs for delivery zo Bulawavo. Zizbaowe.

complete and noz combined with any other offer relaved "o the 3upply of 3shory
roliaic.solar nodules.

Al qul-rtil ger=aining o this tender s : oe submizted 4iresczl’ o she fallowing,
quocing £ile refszence 10:7032:0l.

CIIIP STOMAL INGINEIR

O 10T FLO0R
N NEI RALLAAY HEADQUARTTIRS

2.3. 10X %04 1
SULAWAYO :
IIAAE

Telax No. 13173 ¥RZ Zx .
Telephone No, 361651, Sulawayvo i

l Q) Tendsrers are vequasted o swaat therr Sfferi oerczaiiiag 3 t:is soecificacion




