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Foreword

Much has been written about the prospects of photovoltaic systems for developing countries. A
growing number of field trials is being undertaken worldwide and moderate success has been
reported concerning the commercial introduction of standardized package units for small-scale
purposes.

We in the GTZ are convinced that environmentally sound photovoltaic technology will be of
increasing significance for countries of the Third World, given that system costs are expected to
further decrease. By commission of the Federal Government, we have started already several years
ago with testing and demonstration of photovoltaic applications, thereby taking the first steps toward
market introduction.

Such units have in common that they are to serve individual electricity demands ranging from
several watts like a Solar Home System to several kilowatts like a village Drinking Water Supply.
Moreover, these units may differ greatly according to site and their user conditions. This specificity
of photovoltaic systems along with continuing pressure from competing conventional energy
supplies calls for collecting "facts and figures" about potential photovoltaic applications. Detailed
insight into the user's demand and the local conditions including component prices, competitors and
solar radiation data forms one of the bases for market development. Such clarification also helps
both to cut cost for feasibility assessments and to standardize equipment. Finally, buying a
photovoltaic unit is a major venture for a rural household; accordingly, the client ought to be
well-informed about the expected financial consequences.

This collection of "Factsheets", compiled after several years of experience in the Philippines, is
intended to complement strategic considerations about decentralized energy supplies through the
presentation of practice oriented data.

For the example of the Philippines, but most likely also for countries with similar weather and
climatic conditions and socio-economic structures, the Fact Sheets should help in designing
projects and photovoltaic equipment thus serving as an input both for technical cooperation and
commercial activities.

G. Oelert E. Biermann
Head of Division Senior Technical Advisor
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1. Introduction

Approximately 80 percent of the world's 5.3 billion people live in rural areas of developing countries,
most of them with no access to electricity. Sunrise and sunset still mark the beginning and end of
the working day.

In the Philippines, an archipelago of some 2,800 inhabited islands, the "urban luxury" of electricity is
still far away for 65 percent of the population. Only in a few cases is electric power produced by
stand-alone generator sets. Social life in the evenings is usually extended for a couple of hours by a
kerosene lamp.

There is no doubt that electricity spurs the social and economic development of rural areas: Often
the availability of electric power is decisive for the supply of good drinking water, the conservation of
food, the storage of medical supplies, telecommunications, radio, TV, etc.

It is obvious that along the anticipated path of development, many developing countries will
increase their energy consumption. A large part of it will be covered by conventional sources like oil
and coal. This will contribute to a steady increase in the world's carbon-dioxide (CO,) production.

Solar panels are one of the very few CO,-free energy converters. Today, for a range of applications,
they are a technically feasible and economically viable alternative to fossil fuels. A solar cell can
directly convert the sun's irradiation to electricity based on a physical process that requires no
moving parts. This results in a relatively long service life of solar generators.

At present about 42 Megawatts of solar panels are installed around the globe. 50 Kilowatts are in
operation in the Philippines. This may seem quite impressive, but on the other hand one should not
forget that a single coal-fired thermal powerplant may have a (day-and-night) capacity of 600
Megawatt.

Solar radiation provides us at zero cost with 10,000 times more energy than is actually used. Most
developing countries receive as much as 50 to 100 percent more insolation than countries in
temperate zones. Nevertheles, solar or photo-voltaic (PV) systems do not come for free: The
introduction of such a new technology takes time and effort. The financial barrier (especially
regarding the initial investment) is too high for many enterprises and families, especially in countries
like the Philippines. Adequate financing schemes are a necessary prerequisite if this technology
ever is to make serious progress in areas without access to other sources of electricity.

Roughly 10 years after the introduction of photo-voltaics in the Philippines and after a serious local
research and development effort, several PV applications are ready for introduction and marketing
on a massive scale. Of special interest are relatively simple systems such as Solar Home Systems.
They may have a tremendous impact on rural development by supplying minimal amounts of
electric power to each individual household. Also for some other applications e.g.
telecommunication facilities in remote parts of the country, PV is a viable option. In the immediate
future, PV component quality control will be of crucial importance for the successful introduction of
this technology.

For all areas which, owing to physical or economic constraints, cannot be reached by conventional
power supply systems, PV technology can now be considered an alternative option for rural
electrification

This document provides an overview of the potential and the general impact of various PV
applications in the Philippines, as well as an indication of the need for additional research and
development. The majority of these applications was (field)tested under the recently completed
Philippine-German Solar Energy Project (PGSEP), financed by the German Ministry for Economic



Cooperation in Bonn. The energy requirement, technical design, economic analysis of the PV
system and its direct conventional competitor, plus an indication of the specific market potential, are
presented on separate fact sheets. Each fact sheet covers one application. Some specific country
data, relevant energy prices and PV component prices are to be found in the Country Fact Sheet. A
coloured overview summarizes all fact sheets. An explanation of all methods (i.c. economic analysis
and system design) and assumptions precedes the fact sheets.

This study was conducted by ITW-Consulting Ltd. on behalf of GTZ. Persons involved: P.H.A. de
Bakker, K.M. Schulte.



2. Method of pv system sizing

In order to discuss the feasibility of a certain application, first a reliable system must be designed.
Systems may vary according to requirements regarding their availibility. In the Philippines the
(estimated) system design can be based on an average insolation of 5 kWh per m per day.

2.1 Components

Considerations regarding the design of a PV system usually start with the anticipated load. The load
and the period in use, meteorological conditions and required availability together determine the
size of all system components.

A PV power supply commonly consists of three components:

1. Solar Generator. Photovoltaic cells, encapsulated in transparent material, convert an
efficiency-dependent quantity of the absorbed sunlight into electricity. Appropriate serial/parallel
connection results in any desired DC voltage and power.

2. Battery. Since in most cases not all electrical power will be consumed at once, and energy is
required for periods of low or zero insolation (night-time, cloudy days), electricity storage will be
needed.

3. The Battery Control Unit (BCU). This device protects the battery from being overcharged or
deeply discharged. Both would negatively affect the length of the service life of the battery.

2.2 System Design

A first approximation for the design of a standard PV system can be made based on the average
insolation and energy demand data. Because of the modular character of these PV systems, an
additional panel can always be added without significant changes in the design.

Assuming constant efficiencies for all system components the design is based on:

bW kW

pk25 — W X m2

f
where

W, = electrical energy demand in kWh per day

W, = radiated solar energy in kWh per m? per day

P« = measure of the size of a solar generator in kW peak, definded as the output power of a solar
generator at an irradiance of 1 kW/m?

If the temperature increases, the efficiency of the panel will drop (typically 0.4 %/C). Commonly the
P.« power is rated at 25C, while the operating temperatures may be close to 50 or even 60C. This
means that for real conditions the system design needs to be approx. 10 percent larger:
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Efficiencies of the control unit, batteries, inverters and matching efficiency should be included as
well: An inverter has a typical efficiency of 85 % - 95 %. A BCU should have a minimum efficiency
of 95%.

It is assumed that all generated power is passed on to the load via batteries. Battery efficiency is
assumed to be 80 percent. If an inverter is required as well (to change DC into AC), the size of the
generator will be determined by:

w,, kW
Pios = 11X X—
W.xn,xn,, xn, xn,. m
where

nb = battery efficiency (80 %)
ninv = inverter efficiency (90 %)
nm = matching efficiency (95 %)
nbcu = BCU efficiency (95%)



3. Method of economic analysis

3.1 Dynamic Economic Evaluation

For the calculation of the cost annuity or the cost per unit produced, common economic evaluation
methods were applied. The limitations of such calculations are likewise the limitations of all the
resulting figures: They do not encompass ecological and socio-economic effects or the effect on the
country's economic goals.

The dynamic approach was chosen as it also considers additional investments after the start of
operation of a certain project. It takes into account the different periods at which revenues or
payments occur. This means that payments are discounted if they come after a certain project is
commissioned. Revenues and payments are given a higher value the earlier they fall. in PV
systems, additional investments (e.g. replacement of batteries) will often be necessary.

Inflation is dealt with by computing the real interest rate (i) derived from the assumed market
interest rate (p) and the inflation rate (a). The discount factor is:

q=ale
where q =1 +i/100;

a = 1+p/100;
e =1+a/100

3.2 Cost Annuity

As no revenues are considered in the analyses, the focus will be on the cost annuity (Ak) which is
calculated according to the following formula:

A, = ZT:[(KO. q ' )RF(i,T)]+ (I~ L)RF(i,T) + L.i

t=1
where:

Ay = Cost annuity
T = Service lifetime

Z = Summation

t=1 = Time or period one year after commissioning
Ko = Operating cost
qtl= Discounting factor (1 + i/100)-t
i = Discount rate
t = Time of the payment
t(g-1)

RF = Recovery factor RF(i,t) = 1

i = Interest rate
| = Investment cost
L = Liquidation yield at the end of service life






4. Assumptions and remarks

4.1 General Remarks

Every possible application is described by a set of technical and economic criteria. Certain
assumptions regarding the different criteria have to be made:

* The interest rate of 9.5 % and the inflation rate of 6 % do not reflect current rates, but are applied
to the economic evaluations for long-term projects as recommended by the Asian Development
Bank. These rates almost reflect the internationally accepted guideline where a real interest rate of
4 % is used, as against 3 - 3.5 % for the Philippines. For the calculation of short-term financing
schemes (3-5 years) a commercial market interest rate of 15 % with an inflation rate of 9 % would
be more appropriate.

* Some applications are subdivided into different case studies according to different (power)
requirements. Based on the required size (e.g. for different sizes of residences) a PV power source
may offer an attractive alternative, or not.

* If certain applications are found to be not feasible e.g. because of the high investment, it does not
immediately imply that no further research and development activity at all can be undertaken.
Maybe an activity partly powered by PV would be more acceptable.

* Assumptions for any PV application discussed always focus on rural areas:

- Only the most essential equipment is driven electrically. Other activities are still
performed manually.

- More refined activities or activities which require high energy levels can only be realized
in locations where energy is readily available (electrified areas).

- Energy-saving prototype applications are not discussed in the fact sheets. This
overview concentrates on appliances readily available on the market. However,
research and development work on energysaving prototypes is mentioned.

* The economic comparison of a PV system versus a conventional competitor is usually limited to
the choice that people now have;. e.g. for lighting: In a comparison of a PV powered fluorescent
tube versus a kerosene high-pressure lamp, the quantity of incident light (lux) is not considered.

* To neutralize any artificially created precision in the system pricing and cost calculations, figures in
the fact sheets have been rounded off.

4.2 Lifetime of Components

A very important consideration in the economic analysis is the lifetime of a PV system. Lifetimes of
the various components of a PV power supply have been estimated, based on experiences gained
over the past few years.

1. Panels. The lifetime of PV panels is estimated at 20 years. Proper encapsulation and the use of
low-iron tempered glass ensure a lifetime which may go well beyond.

2. Frames. Galvanized iron frames and anchors are part of most PV systems. Properly galvanized
material should last as long as the panels although some maintenance way be required.

3. Batteries. Depending on the character of the charge/discharge cycles, the average lifetime of the
so-called "Solar Batteries", according to experience gained in the Special Energy Program and
the previous Philippine German Solar Energy Project, has been set at 4 years.
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4. BCUs. Locally produced Battery Control Units are assumed to last at least 5 years, after which
they may be repaired or replaced. In computations for these fact sheets it is assumed that they
are replaced. imported BCUs for larger power requirements are more expensive, but should also
last longer: 10 years.

5. Inverters. Imported inverters are assumed to last for 10 years.

6. General Maintenance. Includes the replenishment of distilled water (available in every local
drugstore), replacing parts of destroyed cable, etc. Usually a minimal amount per year is
considered sufficient.

7. Load. The service life of fluorescent tubes is to a large extend directly dependent on the quality
of the ballast. A good quality tube in combination with a good ballast should last between 3 and
5 years.

4.3 Specific Assumptions/Remarks concerning Factsheets

After these general remarks and assumptions all topics mentioned in the separate fact sheets will
be discussed.

4.3.1 Daily Energy Requirement/System Availability

The daily power consumption has been estimated based on a breakdown of the power required for
each specific activity (appliance) and the required duration.

In order to discuss the availability of a system, two basic data must be present. The daily insolation
(Wr) is the first important factor. Secondly a certain nominal value, defined as the insolation demand
(Wrd) is needed. As long as the daily insolation is higher than the demand, there is no problem in
satisfying the electrical energy demand: The availability of the system is 100 percent.

For economic reason however, one will usually be satisfied with a lower system availability, similar
to or slightly better than its conventional competitors. If a high reliability is required (e.g. in the case
of the telecommunication industry) a conventional back-up system may be considered in order to
guarantee fully reliable operation, rather than doubling the array of solar panels.

If a system is only partially available (i.e. the demand exceeds the insolation [Wr]) then the
availability factor (AF) can be defined by:

AF(Wrd) = Wr/Wrd

The mean availability of a certain system defined as system availability due to the availability of
solar radiation will be:

1 N
a(Wyy) =1 2 Afi(W,)
i=1
in which N = number of days.

This method provides a tool for the quantification of the mean' availability of a PV system, assuming
that there is battery storage of only one day. With increasing battery size, the mean PV system
availability will increase accordingly.

For the meteodata of the year 1985, as gathered in the PV field laboratory at Dona Remedios
Trinidad, Bulacan, the following interpretation was made for the 13.3 kWp PV powerplant.

[ Wrd (kWh/m2) | a(Wrd) |
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1.00 100.0%
1.50 99.8%
2.00 99.2%
2.50 98.3 %
3.00 97.0 %
3.50 94.9%
4.00 92.4 %
4.50 89.2%
5.00 85.4 %
5.50 81.1%
6.00 76.5%
6.50 71.6 %
7.00 66.8%
7.50 62,3 %
8.00 58.4 %

Average daily insolation 4.68 kWh/m?

Standard deviation of daily insolation 1.368
(Method and Software: A Wagner, ITW)

How is this table to be interpreted? Under meteorological conditions at Pulong Sampaloc in 1985 a
load can be satisfied at all times if the design of the PV system is based on an insolation of not
more than 1 kWh/m? day.

For an average daily insolation in Pulong Sampaloc, which was relatively low at that year (4.68
kWh/m? ) the systems availability (according to linear interpolation) will be around 88 percent.
Where there is a battery with a 3-day storage capacity the mean availability will be considerably
(approx. 5 percent) higher.

4.3.2 Size of the PV Generator

- The required system availability should also be seen in relation to the performance of possible
competitors. Weak points of both the alternative and PV need to be considered: PV must be
equal in performance or better.

- The system sizing is based on experience and data gathered at the PV field laboratory in
Pulong Sampaloc, concerning the PV power plant with only 1 day battery-storage capacity. The
battery storage efficiency has been set in our system designs at 0.8, although this depends very
much on the quality of the battery and the depth of the daily discharge (i.e. the size of the
battery storage). In the fact sheets a 3-day storage capacity has commonly been assumed. This
implies a system availability that is actually somewhat (up to 5 percent) higher than indicated.

- A system availability of 80 % does not directly imply that the system is available for 8 out of 10
days. Neither is that required in many cases. Example:

A system for industrial or commercial activities (e.g. a cinema) operating for 6 out of 7 days a week
requires only approx. 85 % reliability, giving the battery storage 1 day "extra" (without or with low
power requirements) to recover.

The actual system availability should in all cases come close to the required availability.
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Another consideration is that conventional diesel gensets are not more available either: 1
genset has an estimated availability of 90 % if spare parts are readily available and the logistics
of spare parts and fuel cause no problems. However in most areas of the Philippines this is not
the case. Achieving higher reliability, as is required e.g. in the telecom business, commonly
takes 3 gensets, which dramatically influences the kWh-cost price.

Some systems are only used seasonally. For example irrigation is mostly needed during the dry
season. This phenomenon is allowed for in the analyses by choosing a lower mean system
availability (and so a higher required irradiation level). For a system only operating in the dry
months, an insolation level of 6 kWh/m? day may still be an acceptable standard versus approx.
5 kWh/m? day for average "Pulong Sampaloc" conditions. The exact and final design of any
system will have to take local irradiation conditions for the desired period into account.

Calculated system sizes are rounded up, thus somewhat increasing the system availability.

4.3.3 Investment for the PV power supply

This indicates the initial capital required to purchase and install a specific PV power supply,
including panels, frames, cables, batteries, controls, transport and installation.

For smaller systems (in this case arbitrarily set at a size of 100 Wp and below) it will not be
possible to reach the (international) price guideline of $6,-Wp (C.LLF). At any rate, such
Whp-prices are only realistic if no taxes and duties are imposed. Until now, PV panels have
entered the Philippines under the banner of various programs and (even commercial) projects.
The common expectation for the Philippines is that future imports of PV panels will be
tax-exempted or that PV panels will be given a specific heading in the import Tax Code with an
import duty of a mere 5 %. For the moment (Sept. 1990) and for the purpose of system price
computations, system prices will be based on $ 6.50/VVp (installations over 100 Wp ) and $
7.50/Wp (installations under 100 Wp), in both cases assuming panel sales on an acceptable
scale.

In most fact sheets, battery control units (BCUs) have been included as one of the PV power
supply components. A small BCU developed by the PGSEP is now being mass produced. The
selling price of such a commercially produced BCU has been estimated at $30 (including
materials, labor, profit margin). Where a BCU with a somewhat larger capacity is needed, a
BCU for $60 has been included. For larger applications imported control units must be
considered.

Other rough guidelines for pricing of the several components:

Inverters (imported) $1.50/W

Frames (galvanized) $ 0.30/Wp

Control Devices $ 0.50/Wp

Gables (Royal # 12) $0.70/m

Local stationary batteries $ 100/kWh capacity
Installation and transportation | 5 % of the panel cost

Note: Cost of installation may vary depending on location of the
system.

Many appliances, e.g. TVs, electric fans, radios, are locally manufactured or assembled. The
introduction of 12 VDC power supplies will most likely lead to an upswing in the sales of 12
VDC home appliances. The price list of each fact sheet indicates if a certain component is of
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local origin or not. The fact that a certain part is locally available does not, however,
automatically imply that it is locally produced, although this is true in many cases.

- Some battery control units outside the ordinary range should be made to order. No mass
production has yet been achieved (no demand) but local industry is thought to have the
capacity to manufacture the appropriate BCU.

- Except for communal applications (e.g. national electrification projects using Solar Home
Systems) a commercial mark-up of an estimated 20% of the system price has been included to
cover the expenses and profit margin of the distributor (transport and installation are covered
separately). The individual prices of the system components manufactured in the Philippines
already include commercial mark-ups of the respective manufacturers.

4.3.4 Cost Annuity

Based on the dynamic evaluation method, the cost annuity indicates the equal yearly payments
required to finance the power supply, including interest, additional investments, maintenance.
Commonly only the economics of the PV power supply are considered. However in some cases
(e.g. incubator, irrigation water) the power supply is inseparably connected to the load. In such
cases the economics of the complete system have been considered.

4.3.5 Costs (per Unit or Month)

The units produced by a PV application may vary from hatched one-day chickens to cubic meters of
irrigation water. In those cases where no other units than "abstract" kWhs are produced, the cost
per month is thought to be the best possible indicator for the purpose of comparing PV systems to
alternative options.

4.3.6 Competitiveness with Cost Annuity of Conventional System

- In order to indicate the PV systems' competitiveness, the most logical conventional option and
direct competitor was analyzed.

- Fuel prices in the rural areas tend to be higher than in urban areas, and may differ from island
to island, depending on remoteness and volumes transported.

- Data regarding the operation of different diesel gensets (as competitor for PV) regarding
lifetime, fuel consumption, repair and maintenance, etc. were obtained from experience
(log-books) the Philippine Telegraph & Telephone Company Inc. gained by operating gensets
at its telecom relay stations.

- For those conventional applications that require an operator for the diesel genset(s), a
technician, costing $ 1000/year has been included in the economic calculations. This amount
covers the monthly salary, insurances and fringe benefits.

- In a few cases (e.g. the economic analysis of kerosene pressure lamps for lighting a school
building) only the end product (light) should be considered for analysis. In such cases the
analysis of the PV system itself should likewise not be limited to the power supply (electricity)
itself but, for the sake of fair comparison, include the investment and operation of the
fluorescent tubes.
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- In some cases, the PV power supply replaces several kinds of energy input at once, e.g.
kerosene and dry cells for household light and a radio. This may make the choice between PV
and conventional options a bit more complicated, as PV offers an integrated energy system. In
such comparisons of PV versus more than one competitor, the competitors have been added

up.

- Ifitis indicated that a certain PV power supply is competitive with a diesel genset, it is certainly
competitive with a gasoline powered genset as a gasoline generated kWh tends to be more
expensive than a diesel generated kWh, unless the required capacity is under 3 kVA. This is the
capacity of the smallest commercially available diesel genset in the Philippines.

4.3.7 Estimated Number of Potential Customers

The number of potential customers is commonly derived from the number of people living in
unelectrified areas of the Philippines, their income situation, the competitiveness of the PV
alternative and common presence of certain conventionally powered systems in unelectrified areas.
However, the resulting figures still remain nothing more (and nothing less) than cautious guesswork
for the initial phase of the introduction of PV. Should PV technology ever become a generally
accepted technology, the whole group of potential customers might be substantially larger.

4.3.8 Estimated Potential Market

The total estimated market of a certain application is the product of the number of potential
customers and the size of the PV generator.

4.3.9 Status of Product Development

This reflects the availability of PV system components in the Philippines and the need for additional
research and development for (1 ) components that condition the (DC) power supply or (2) those
that adapt the load to the DC power source.

When a certain application is recommended for immediate marketing it means that the application
has been tested and found to be operating acceptably. Many PV power supplies have not (yet)
reached that stage. For all those systems for which there seems to be a market, but not all
components are readily available or reliable, or all those applications which have not yet been
thoroughly tested, additional R & D is required. For applications with poor prospects, it is proposed
that no R & D activities should be considered at present.

4.3.10 Relevant conventional energy prices

Reflects only those energy prices which are in direct competition with the PV system.

4.3.11 Possible local service
Servicing in the field might often be restricted to the exchange of entire components. In such a case

only a limited amount of technical know-how is required. The assessment of the possibility of
servicing the PV system is based on ITW's experience in the Philipppines:
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positive: system can be serviced in the nearest repair shop by anyone who has basic knowledge of
electronics repair (radios etc.) or, when a company has its own maintenance personnel, who is
assigned to service even the remotest PV power system (e.g. Telecom).

not clear: Possibility of servicing remains questionable due to extreme remoteness or when the
repair requires more than fundamental knowledge of electronics.

negative: Whenever a certain PV system can only be serviced by repair facilities that have the
appropriate technological know-how, which can only be found in the country's largest commercial
centers, the possibility of local service in the rural areas is considered to be negative.

Who is able to service a PV system (and possible DC appliances)? In most cases the only
components that can be repaired are the battery control unit and the bakery. The small standard
BCUs are simple enough for repair by electronics repair shops for transistor radios. Such shops can
be found all over the country. For this reason system diagrams should be made available
nationwide.

More complicated systems (or loads) will need to be repaired by better qualified technicians who
can be found in service centers in the nearest urban area. Depending on remoteness, it may
sometimes be necessary to hire technicians (from service centers) for an on-the-spot-job. Bigger
(e.g. telecom) companies will have their own personnel. Battery repair (overhaul) facilities may be
encountered throughout the Philippines, often in combination with car (jeepney) repair shops,
vulcanizing shops, battery charging stations etc. Whether a battery can be repaired (e.g. exchange
of plates) depends on the design of the lead-acid battery.

4.3.12 Remarks

In this section all sorts of technical phenomena and assumptions of each application are discussed.
Also mentioned are significant impacts that the system may have on the environment, or what
precautions should be taken to prevent possible future contamination if disused system components
are discarded.
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5. Concluding Remarks

The 24 PV applications which were assessed in the individual fact sheets yield an estimated market
potential of around 11,500 kWp.

By far the largest demand would arise if the technology is successfully introduced for residential
applications (Solar Home Systems).

Also some communal PV applications might be worthwhile considering if, one way or the other,
financing can be arranged.

Some viable commercial, industrial, agricultural and telecommunication applications which might be
feasible in themselves, can support the introduction of PV as a credible and reliable alternative to
conventional options.

The geography of the Philippines, which has acted as a barrier to conventional electrification by grid
extensions, provides the right conditions for the introduction of decentralized, renewable energy
based power supplies. A start can be made on all those islands and islets which are not part of any
island electrification plan.

For some selected PV applications additional research and development is recommended on the
power conditioning or on the matching of the load to the (DC) power supply.

Some relevant economic key figures on the Philippine situation, Philippine energy prices and selling
prices of some PV system components as well as selected DC appliances are presented in the
Country Fact Sheet.

The fact sheets for all individual applications are concluded by an overview that summarizes all
technical and economic aspects.

Country Sheet: Philippines July 1990

Country Sheet; Philippines July 1990

Geography / Meteorology

Landarea: 300,000 km? 7,100 islands - approx.
2,800 inhabited islands
Temperature range: 21°C-34°C Daily average 28 °C
temperature:
Rainfall: 2,080 mm Luzon 3,800 mm N.E. Mindanao
Average daily insolation: | ~ 5 kWh/m2 d Bulacan
Population: 60-65 million 2
Population density: 211 inhabitants/km
Urban population: 35-40%

Population growth rate: 25 %

Urban population growth | 3.2 %

rate:

Economy

Trade balance (1988): ~-530 million US$

Total external debt ~ 27,000 million US$

(1989):

Energy consumption 106 million Barrels of Fuel Oil
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(1989): Equivalent (BFOE), oll
imports 46 million BFOE

G.N.P (1989): ~ 37,200 million US$

G.N.P growth (1990): 5,7%

Annual income/head $727

(1990):

Inflation rate 1988: 8.8% 1989: 9.5% 1990:
10.8%

Main primary products:

Rice, maize, coconuts, sugar cane, abaca, rubber, tobacco,
pineapples, bananas, coffee, timber, fish, copper, chrome, gold, silver,

iron, nickel, coal, crude oil.

Maijor industries:

Agriculture, food processing, textiles, chemicals, forestry, fishing,

mining.

Main exports:

Electrical goods (semiconductors), clothing, metal ores, coconut oil,
sugar, fruit & vegetables, timber, abaca.

Average manpower costs | Engineer Technician Utility man
$200-$250/month $100-$125/month $75-
100/month

Fuel prices (June 1989) in $/l based on oil price of $16.50/barrel ($1 = P21.50)

Premium Gasoline Diesel Kerosen

gasoline e
Official Retail price 0.30 0.27 0.23 0.26
of which: Customs duty 0.001 0.001 0.002 0.003
Value added tax 0.14 0.12 0.05 0.06
Hauling charge 0.003 0.003 0.003 0.003
Dealers mark Up 0.01 0.01 0.01 0.01
Retail vice in Buan, Tawi- | 0.75 0.98
Tawi
Lube oil: $1.20 - 1.40/1
Kerosene pressure lamps: | $40 - $50 Kerosene wicklamp: | $0.50
- Average service life: 7 - 8 years - Average service | 1 year

life:
- Yearly maintenance: $13
- Fuel consumption: 0.1 -0.21/hour - Fuel consumption: | 0.01 I/hour
Dry cell batteries Size M Size C Size D
$0.20 $0.25 $0.35
Lead acid (car) batteries 12V DC, 40 Ah 12V DC, 75 Ah 12 vV DC, 100
Ah
$30 $40 $55

Electricity kWh price: $0,12 (by Decree)
Real cost of grid extensions 7,5/13,5 kV line: $4,000 - $5,000 / km

Diesel gensets

3 kVA

10 kVA

$3,100

$5,000

30,000-40,000 hours of operation, if overhauled every 8,000 hours
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Gasoline gensets 600 W 1,000 W

$550 $700

6.000 - 7.000 hours of operation, if overhauled every 2,000 hours

Commercial prices of selected locally available PV system components (*).

- Panel 53 Wp: approx $400

- G.I. panel frame (max. 3 panels of 53 Wp): $35

- Battery Control Unit (12 VDC, 10A): $30

- Solar battery (12 VDC, 100 Ah): $50

- DC-DC converter (12-9, 7.5, 6, 4.5, 3 VDC - 1A): $18

- Cables & Switches: approx. $0.50 / Wp
Commercial prices of locally available DC appliances (*).

- 12 VDC, 20 W fluorescent tube, incl. holder + ballast $18

-12 VDC,10 W/ 15 W/ 20 W Incandescent bulb $0,50

- 12 VDC B&W TV 12" $110 (16": $175)
- 12 VDC Videoplayer (Betamax) $280

- 12 VDC Electric (car) fan: $20

- Rechargeable NiCd batteries size D (1.25VDC, 2.000mA): $6

(*) subject to change.
Sources: CIA: World Fact book (1988), WB, ADB, N.C.S.O, B.E.O, B.E.O, IBON, PGSEP.
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Gountry Sheet : Philippines July 1990

Geography { Meleorology 2

Landarea : 300,000 km 7,100 islands - approx. 2,800 inhabited islands
Temperature range : 21°C - 34°C Dally average temperature: 28°C
Rainfall : 2,080 mm Lyzon 3,800 mm N.E. Mindanag

Average daily insolation : ~ 5 kWhfm“d Bulacan

Population : &0-65 millan 2

Fopulation density 211 inhabitants/kmy

Lirban population ; 35 -40%

Population growth rate : 2.5%

Urban population growth rate: 3.2 %

Economy

Trade balance (1988) ; ~ 530 million US$

Total external debt (1989) : ™ 27,000 million US$ . o
Energy consumption (1989} ; 106 milion Barrels of Fuel Oll Equivatent (BFQE), ail imports 46 million BFOE
GNP (1989 ) ~ 47,200 million US$

G.N.P growth (1830): 5,7%
Annual incomefhead (1990) : §727
Inflation rale 1988:8.8% 1989:95%  1990: 10.8%
Main primary products : Rice, maize, coconuts, sugar cane, abaca, rubber, tobacco, pineapples, bananas,
coffee, timber, fish, copper, chrome, gold, siver, iron, nicke!, coal, cruda oil.
Major Industrias ; Agricutture, focd processing, textiles, chemicals, forestry, fishing, mining.
Main exponts : Electrical goads gemiccnductors), clothing, metal ores, cocenut oil, sugar,
fruit & vegetables, timber, abaca.
Average manpower costs Engineer Technician U!iiity man
200 - $250 / month $100 - $125 { month $75 - $100/ month
Fuel prices {June 1983} In $/1 based on oil price of $16.50/barrel (§1 = P21.50)
Premium gascling Gasaline Diesel Kergsens
Qifficial Retail price 0.30 0.27 0.23 0.26
of which : Custormns duty 0.001 0.00% 0.002 0.003
Value added tax 0.14 012 0.05 Q.08
Haullng charge 0.003 0.003 0.003 0.003
Dealers mark up 0.1 0.01 0.01 001
Retail price in Buan, Tawi-Tawi 0.75 0.98
Lube off : $1.20 - 1.40 1]
Kerosene pressure lamps:  $40 - S50 Kerosene wicklamp : $0.60
- Average service life ; 7 - 8 years - Average service lffe 1 year
- Yearly malntenance : $1
- Fuel cansumption : 8.1 -0.2 jhour - Fuel consumption : 801 Ifhour
Dry call batteries Slze AA Size C Size D
$0.20 $0.25 $0.35
Lead acid {car) batteries 12V DC, 40 Ak 12V DC, 75 Ah 12V DC, 100 Ah
$30 340 $55

Electricity kWh price : $0,12 (by Decree)
Real cost of grid extensions 7,5/13,5 &V line : $4,000 - $5,000 / km

Diesel gensets IRVA 10 kVA
$3,100 $5.000
30,000-40,000 hours of gperation, if overhauled every 8,000 hours
Gasoline gensets 600 W 1,000'W
$550 $700

8,000 - 7,000 hours of operation, if overhauled every 2,000 hours

Commercial prices of selected [ocally available PV system components {*).
— Panel 53 Wp : approx $400

— G.1. panel frame (max, 3 panels of 53 Wp) : 435
— Battery Control Unit (12 VDC, 10A} : $30
— Solar battery {12 VDC, 100 Ah) : %50
—DC-DC converter (12-9, 7.5, 6, 4.5, 3 VDC - 1A) : $18
— Cables & Switches : approx. $0.50/ Wp

Commerclal prices of locally available DG appliances (*)
—12VDG, 20 W fluorescent tube, incl holder + ballast 518

—12VDG, 10 W/ 15 W/ 20 W Incandescent bulb 80,50 '
—12VDGCBAW TV 12": 5110 (16" $175)
— 12 VDG Vidaoplayer (Betamax) $280
—12VDC Electric {car} fan:, $20
— Rechargeable NiCd batteries size D (1.25VDC, 2,000maA) : 56
{7} subject to change. Sources: ClA: World Fact Book (1988), WE, ADB, N.G.5.0, B.E.Q. IBOM, PGSEP.
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Fact Sheets of selected PV Applications

Fact sheet # 1-1

Fact sheet PV application: VIDEO-CINEMA
Group: Commercial

A commercial "cinema" consisting of a video player and a (B&W or Colour) TV provides the

rural population with education and/or entertainment

COUNTRY: Philippines
Population: 60M
Urban/rural distribution 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: 1 US$ = P25
date: Sept. 1990

Relevant conventional energy prices: (urban) / rural

Diesel/l

(80.21) $0.25

Gasoline/l

($0.28) $0.35

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: 85 %

Daily energy required: 2 shows/day
3.5h (video + TV) 245 Wh

1.5 h (2 1l. tubes) 60 Wh
Total: 305 Wh

Possible local service: Average |

Competitiveness of PV system:

600 W gasoline gen set ($560/5y)

Generator housing $130, repair & maintenance
$45/y, part-time operator $210/y, fuel & oil $305/y

Costs: $45/month

Cost Annuity: $530

Status of product development:
All PV system components locally available.
R&D: Convert 220 VAC videoplayer to 12 or 24 VDC

Estimated number of potential customers:
6.5M households unelectrified
1 video cine / 20,000 households: 3250 video cinemas

Estimated potential market:
3250 cinemas x 100 Wp = 325 kWp

Present locations known: |
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| Burias Island, Verde Island |

TECHNICAL INFORMATION
System diggiam
. wa
Srizr Panels ST 2 pes. fluores-
T @ cert tubes
I T -
— — o | SOW
W savesoa oo T T
Batteries =1 . o Video player
100 Wp ' B DR I et
+ Sound .
y system . -
T2YDG,100 A (oplon):
System components Price (*: Anticipated
import) maintenance &
repair:
PV panels 100 Wp x BCU $30/5y
$7.50/Wp $750* Batteries $100/4y
Battery Control Unit $30 General
maintenance
1 frame (G.1.) $35 $10/y
2 pcs. batteries $100
Cables & switches $20
Transport & installation $40
Profit margin $200
(2 pes. fl. tubes @$18) ($36)
Initial PV system investment $1170
Costs: $10/month Cost annuity: $116

REMARKS

Compared with a generator set PV offers better picture quality (no voltage fluctuations) and
better sound quality (no disturbing generator noise). Video cinema should be offered as a
complete system incl. videoplayer (Betamax) and TV. 220 VAC videoplayers can be converted
to 12VDC.

220 VAC videorecorders need an inverter.

12 VDC TV & Amplifier locally available.

Safe disposal of fl. tubes & batteries (recycling) is recommended. For immediate marketing.
Financing scheme will increase market prospects.
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Fact sheet PV application:

VIDEO-CINEMA

Group; Commercial

A commerclal "clnema" consisting of a video player and a {B&W or Colour) TV provikies the rural
pepulation with educatlon and/or entertainment

COUNTRY: Philippines
Population: 60M
Urbanfrural distribution 35/85 %
% electrification; 35 %
Gurrency: Pesos
Exchange rate: 1USs = P25

date: Sept. 1990

Relevant conventional encrgy

METEOROLOGICAL INFQ

prices: {urban) f rural
Giesel/l ($0.21) $0.25
Gasoline/l ($0.28) $0.358

Average insolation: 5 kWhim2d
SBASCNS!
June-May, : wet, 4 XWh/m2d

Dec,-May : dry, 6 k¢Wh/m2d

SYSTEM INFCRMATION

TECHNICAL INFORMATION

System availability: B5 % |System diagram
Dally energy required: 2 shows/day CLoAD
3.5h {video + TV) 245 Wh Sclar Panzls L @ 2 pes. fluores-
1.5 h (2 fl. fubes) 60 Wh m_l . L eow
= o  Colour TV
J - - L_gsow
! 12¥DE, 1

Total 305 Wh m“; _i_B‘
Possible local service: Average T
Cempetitiveness of PV system: ; 2\-'2D%c,3100 n
600 W gasollne gen set {$560/5y}
Generator houslng $130, repair &
maintenance $45/y, part-time System compaonents Price Antleipated malntenanca
operator $210/y, fuel&oll $305/y {* :import) & repalr:

PV panels 100 Wp x BCU $30/5y

$7.50/Wp S750% Batteries $100/4y
Costs: $45/month Battery Control Unit S30 General maintenance
Cost Annuity: $530 1 frame (G} §35 $10/y
Status of product development: 2 pes. batteries $100
All PV system components focally Cables & switches $20
availablae. Transport & installation |$40
R&D: Convert 220 VAC Profit margin $200
videoplayer to 12 or 24 VDC (2 pos. fl. tubes @$18)  |{$36)
Estimatad number of potential customers:
6.5M houschalds unelectrified
1 video cine / 20,000 households !
3250 video cinemas Initial PV systam investment  |$1170

Costs: $10/month Cost annulty: 3116
Estimated potertlal market: REMARKS:

3250 cinemas x 100 Wp = 325 kWp

Present lacations known:
Burlas Island, Verda [sland

12 VDC TV & Amplifier loc

Compared with a generator set PV offers better plcture quallty
{no voltage fluctuations) and better sound quality {no
disturbing generator noise}. Video cinema schould be

offered as a complete system incl. videoplayer {Betamax)

and TV. 220 VAC videoplayers can be converterd to 12VDC,
220 VAC videorecorders need an inverter.

ally available,

Safe disposal of fl. tubes & hatleries (recycling) is
recommended. For Inmediate marketing.
!Financing scheme will increase market prospects,
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Fact sheet # 1-2

Fact sheet PV application: Restaurant A

Group: Commercial

Restaurants which need a limited amount of power for light, radio & TV can be found
throughout the unelectrified areas. Power supply for a refrigerator is excluded.

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: UsS$1=P25
date: Sept. 1990

Relevant conventional energy prices: (urban) / rural
Gasoline/l: ($0.28) $0.35

Kerosene/l: ($0.26) $0.40

Dry cell Batteries:

Size D: $0.35

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: 80 %
Daily energy required:
4 fl. tubes 4h: 320 Wh
Radio 8h: 80 Wh
TV (B&W) 6h: 120 Wh
Total: 520 Wh
| Possible local service: | Average |
Competitiveness of PV system:
Gasoline gee-set 600W, $550/5y
Fuel: 4h/d x 365d/y x 0.9(avail) x
0.751/hx$0.35/I = $345/y
QOil: $2/m x 12mly = $24/y
Battery = $50/3y
Gen. Maintenance = $50/y
Costs: $49/month
Cost Annuity: $582/year

Status of product development:

All PV system components locally available.
BCU made to order.

R&D: None

Estimated number of potential customers:
For unelectrified towns & along highways, roughly 500 restaurants interested.
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Estimated potential market
500 x 150 Wp = 75 kWp

Present locations known:
None

TECHNICAL INFORMATION
System diagram
L LeAR T
Solar Panals ECU - T 4 -'ﬂf-'-
a4 = @ ::Erist'utl:;sm&
|;= -
2VDA2A S

@ 20w

st

A Balteries .. oW
\==| ocioc comverier_
y 12vne, - “@?ﬂ
100 &h eI A :
150 W (optior) : .
System components Price Anticipated maintenance
(*: import) & repair:
PV panels 150Wp BCU $60/5y
x $6.50/Wp $975* Batteries $50/4y
Battery Control Unit $60* General maintenance
Battery $50 $15/y
Frame (G.l.) $35
Cables & Switches $25
(4 pes. fl. tubes @$18) ($72)
Transport & Installation $60
Profit margin $250
Initial PV system investment $1455
Costs: $11.25/month Cost annuity: | $135

REMARKS:

Also cost-competitive with the use of 2 kerosene pressure lamps (5h/d), dry cell batteries (8

pcs/week) and a weekly recharged battery (for TV).
Cost annuity $350 or $30/month.

For immediate marketing.

Safe disposal of fluorescent tubes & batteries (recycling) is recommended.
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Fact sheet PV application:

Restaurant A

Group: Commercial

Aestaurants which need a limlted amount of power far light, radio & TV ¢an be found throughout
the unelectrified areas. Power supply for a refrigerator is excluded,

500 x 150 Wp = 75 kWp

COUNTRY: Phillpplnes |Relevant conventional energy METEQROLOGICAL INFO
Population; BOM | prices: (urban) f rural Average Insolatlon; 5 kWh/m2d
Urben/rural distribution: 35/65 % |Gasoline/l : ($0.28) $0.35 |Seasons:
% electrification; 35 % |Kerosene/l : (30.26) $0.40 |June-Nov. : wet, 4 kWh/m2d
Gurrancy: Pesos |Bry cell Batteries: Dec.-May : dry, 6 kWh/m2d
Exchange rate: US31 =P 25 |5ize D $0.35
date: Sept. 1990

SYSTEM INFORMATION TECHNICAL INFORMATION
Syslem availability: B0 % |System diagram
Daily energy required: )
41l tubes ah : 320 Wh Solar Panels BCU 14 pos. flubres-
Radio 8h : 80 Wh == ceniubes
TV (B&W) 6h : 120 Wh 120

v b

+
Tatal 2 520 Wh -
Possibla losal service: Average W— ;gihc
Competiliveness of PV system; 150Wp
Gasoline gen-set B00W, $550/5y
Fuel: dh/d x 365d/y x 0.9{avaii) x
0.751/hx$0.35/1 = $345/y | Syslem companants Frice Anticipated maintenance
Dil: 52/m x 12m/y = $24/y {* rimport)  ||& repair
Battery = $50/3y |PV panels 150Wp BCU $60/5y
Gen. Malntenance = $B0/y | x £6.,50/Wp $975* Batteries $50/4y
Cosis: $49/month Battery Contrel Unit $60* Genheral maintenance:
Cost Annuity: 5582/year Battery $50 $15fy i
Status of product development: Frama (G.L) $35
All PV system components focally Cables & Switches $25
available. {4 pes. fl. tubes @$18) ($72)
BCU made to order, Transpart & installation $60
R&D : Nene Profit margin ©{§280
Estimated number of potantlal customers:
For unelectrified towns &
along highways, roughly
500 restaurants interested. Initial PV aystem investment $1455
Costs: $11.25/month Cost annuity: $136

Estimated petential market; REMARKS:

Present locations known!

MNone

Also cost-competitlve with the use of 2 kerosene pressure
lamps (Sh{d), dry cell batteries {8 pos/week) and a weekly

recharged battery (for TV).

Cost annuity $350 or $30/month.

For immediate marketing,

Safe disposal of fluorescent tubes & batteries (recycling)

Is recommended,
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Fact sheet # 1-3

Fact sheet PV application: Restaurant B
Group: Commercial
As Restaurant A, including a refrigerator

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: UsS$1=P25
date: Sept. 1990

Relevant conventional energy prices: (urban) / rural
Gasoline/l: ($0.28) $0.35

Kerosene/l: ($0.26) $0.40

Dry cell Batteries:

Size D: $0.35

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: 85 %
Daily energy required:
Refrigerator 3000 W/h

Lighting, radio, TV as 520 Wh
in Restaurant A

Total: 3520 Wh

Possible local service: [ Poor |

Competitiveness of PV system:

Kerosene refrigerator: fuel (1 1/d) = $146/y.
2 pressure lamps + 8 batteries/week
(radio) + 1 battery charge/week

Costs: $60/month

Cost Annuity: $782/year

Status of product development:
BCU made to order.

R&D: efficient 24 VDC refrigerator
& fl. tubes, DC-DC converter

Estimated number of potential customers:
Not Clea

Estimated potential market:
Not Clear
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Present locations known:

None
TECHNICAL INFORMATION
Sysiem diagram
T LDAD
Selar Pancls BCU inverter .
b 4 = = come | ReTrigerator
: ] . ~1 Pt | {50 -
— .
S4 t.’D'C,'lEF"\ . 24‘39{}22?1':’#&_5 .
| . 300 Woption 4 pes, fluores-
""ilv Batteries ., T @ cent iubes -
[ - -+ P @ 20W
| E- T . v .
-‘i ' e 4 pos (@, ’ ] Coe o BEWTV
! 12VDG,100Ah . DC/DC _ @5 W
1120 WP EGUI'.I'U'E'HET. B . :
= L Radia
. =1 | B
VDG T A :
Eotony
System components Price (*: | Anticipated maintenance
import) & repair:
PV panels 1120Wp BCU $150/7y
x $6.50/\Np $7280* Batteries $200/4y
Batterie Control Unit $150* General maintenance
4 pcs. batteries @$50 $200 $50/y
8 Frames (G.l.) @%$35 $280
Cables & Switches $40
DC-DC converter $30
(4 pcs. fl. tubes @$18) ($72)
Transport & Installation $350
Profit margin $1500
Initial PV system investment | $9830
Costs: $60/month Cost annuity: | $785
REMARKS:

24 VDC system. 24 VDC fluorescent tubes not readily available on Phil. market. If only 110/220
VAC refrigerators available, a 300 W inverter is necessary.

PV system not cost-competitive with conventional system with kerosene refrigerator. Initial
investment of $10,000 for PV system is unacceptably high.

Safe disposal of old fl. tubes & batteries (recycling) is recommended.

27



Fact sheet PV application.
As Restaurant A, Including a refrigerator

Restaurant B

Group: Commerclal

METEOROLOGICAL INFO

COUNTRY: Philippines |Relevant sonventional energy
Pepulation: 60M | prices: (urbar} / nural Averatje Insolation: & KWh/m2d
Urban/rural distribution: 35/65 % |Gasolines! : ($0.28) $0.35 [Seasons:
% electrification: 35 % {Kerasene/l : {$0.25) £0.40 [June-Nov, ; wet, 4 kWh/m2d
Currency: Pesos | Dry cell Batteries: Dec.-May : dry, 6 kWh/m2d
Exchange rate: US$1=P25 |Size D : $0.35

dats: Sept. 1990

SYSTEM INFORMATION

TECHNICAL INFORMATION

System availablifty: B5 % |System diagram
Caily anergy requlred: Solar Panels BCU iverter |, LOAD
Refrigerator ssoowh | N = =1 Lian | Refiigerator
. L_“_ = ot [ 150 W
Lighting, radio, TV 24| o12A %ﬁ%{%ﬂfc
ae in Restaurant A 520 Wh g _Emgs B b % :@?P’Eg”\;,;?&
A -1st|@. N BN AN

Total: 3520 Wh ‘ E 12VDC,1004h . [DC/DC ) 20W
Passible local sarvics: Poot 20 Wp ' -=Co|nverter m'
Campetitiveness of PV system: =i | EE| ow
Kerosene refrigerator: fuel (1 1/d) ?é&’,%%’ A :
= §146/y.
2 pressure lamps + B batteries/week Sysiem components Price Anticipated maintenance
(radio) + 1 battery charge/week (TV} {*:import]  [[& repair:

PV panels 1120Wp BCU $150/7y

x 56.50/\Wp §7280* Batteries $200/4y
Gosts: $60/month Batterie Control Unit $150% General maintenance
Cost Annuity: $782fyear 4 pes. batteries @850 $200 $50/y
Status of product development: 8 Frames (G.1.) @335 §280
BCU made to order. Cables & Switches $40
R&D : efficient 23 VDC refrigerator DC-DC converter $30
& fl, tubes, DC-DC cenverter {4 pes. fl. tubes @818) 572

Transport & Installation $350
Estimated number of potential customers; Profit margin $1500

Not Glear

Initial PV system investment $9830

Costs: $60/month Cost annuity; &£785
Estimated potential market: REMARKS:

Not Clear

Presant locations known:

None

24 VDC system. 24 VDG fluorescent tubes not readily
available on Phil. market. If only 110/220 VAC
refrigerators avallable, a 300 W inverter Is necessary,

PV system not cost-compelitive with conventional syslem
with kerosene refrigerator, Initial investment of $10,000
for PV system |ls unacceptably high.

Safe disposal of old fl. tubes & batteries (recycling)

is recommended.
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Fact sheet # 1-4

Fact sheet PV application: Power Supply-Church

Group: Commercial

A 350 Wp electricity supply for sound system & lighting of a church plus residential applications
for an adjescent convent.

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: UsS$1=P25
date: Sept 1990

Relevant conventional energy prices: (urban) / rural
Gasoline/l: ($0.28) $0.35

Kerosene/l: ($0.26) $0.40

Diesel/l: ($0.21) $0.25

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: 90 %
Daily energy required:

Church:

Light & amplifier(4h/d) 400 Wh
Convent:

Light & Radio & TV 620 Wh
Total: 1020 Wh

Possible local service: Positiv |

Competitiveness of PV system:
Gasoline gee-set 1000W ($700/5y)
Fuel: 365 d/y x O.9(avail) x 6h/d

x 11/h x $0.35/1 = $690/y
QOil: $2.50/m x 12mly = $30/y
Gen. Maintenance = $50/y
Costs: $77/month
Cost Annuity: $925/year

Status of product development:

All components locally available.

BCU made to order.

R&D: power conditioning for PC computer system

Estimated number of potential customers: |
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| Initial interest estimated at 50 churche

Estimated potential market:

50 x 350 Wp = 18 kW

Present locations known:
None

TECHNICAL INFORMATION

System diagram

Eolar Fanels BCU

LOAD

| =5 peg. fuprescant

-

v
: ; 12VDC,30 A

—— {2 'tubes @ 20 W
L = 1|

e Sy systern
e SR

'v i Church
1 ; BEMENES "
[ : dpzsfl.tubar o Slatric fan
d o B20W : B0 W
]v 2 ps 12V00, | @ mecar |
: [ EawWTY FadiofCass.
0D el 0w @ Rocordor
Lo mgmion) =] 10WY Gurwerit
System components Price (*: import) Anticipated
maintenance & repair:

PV panels 350Wp BCU $90/5y
x $6.50/Wp $2275* Batteries $100/4y
Battery Control Unit $90 General maintenance
2 pcs. batteries @$50 $100 $50/y
3 pcs. frames @$35 $105
Cables & Switches $50
Transport & Installation $150
Profit margin $550
(9 pes. fl. tubes @$18) ($162)
Initial PV system investment $3320
Costs: $26.25/month Cost annuity: $315

REMARKS:

Immediate interest exists from mission outposts as well as regular churches/mosques in

unelectrified areas.

Integration of PC computer systems for administrative purposes should be considered (with or

without inverters).

Safe disposal of fl. tubes & batteries (recycling) is recommended.

Currently the diocese of Masbate province is considering PV systems for all of its 18 churches,

as part of the ongoing Burias PV island electrification project.
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Fact sheet PV application:

Power Supply -Church

Group: Commercial

A 350 Wp electricity supply for sound system & lighting of a church plus residential applications for

an adjescent convent.

50 x 350 Wp = 18 kWp

COUNTRY: Philippines |Relevant conventlonal energy ME@ROLOG|CHL INFO
Population: 60M prices: (urban) f rural Aversge insolatlon: 5 kWh/m2d
Liban/tural distribution: 35/65 % |Gasoline/] : ($0.28) $0.36 | Seasons:
% slactrification; 36 % |Kerosene/l @ ($0.26) $0.40 |June-Nov. : wet, 4 kWh/m2d
Currency: Pesos |Diesel/l : {$0.21) $0.25 Dec.-May : dry, 6 kWh/m2d
Exchange rate: Uss1=p25
date; Sept. 1990
SYSTEM INFORMATION TECGHNICAL INFORMATION
Systam availability: 80 % [System diagram
2:}::::9&' requiied: Soiw Pang's EBCU ; |——5 I:AD -
H H pes, fuDrescE
Light & amplifier(ahy/d) 400 Wh : | D sz
Convent; | %ﬂ,g systern
Light & Radlo & TV 620 Wh i Chuseh |
Total: 1020 Wh " ‘5?0%'\}“&% EED\:T olan
Possibie local setvica: Posltive P -
Competitivensss of PV systam: 0Wp _L"\' Eﬁ: @ %ﬁaﬁuc{:mem
Gasoline gen-set 1000W ($700/5y) i
Fuel: 365 dfy x 0.9 (avail) x 6h/d
%1 I/h % $0.35/1 = $680/y |Syetem components Frica Anticipated maintenance
Qil: $2.50/m x 12m/y = $30/y (*:import) | & repalr:
Gen. Maintenance = §$50/y |PV panels 350Wp BCU $3a/5y
X $6.50/Wp $2275* Batteries ST00/4y
Costs: $77fmanth Battery Contrel Unit $90 General maintenance
Cost Annuity: $925/year 2 pes. batteries @$50 $100 504y
Status of product devefopment; 3 pes. frames @%36 5105
All componenis [ocally available. Cables & Swilches 550
-|BCU made ta erder. Transport & Installation $150
R&D : power canditlening for Profit margin $550
PC camputer systems (9 pes. Il tubes @318) {$162)
Estlmated number of potantlal customers:
[nitital interest estimated at
50 churches
Initial PV system investment $3320
Costs: $26.25/month Cost anouity: $315
Estimated potential market: REMARKS:

Presant locations known:

None

Immedlate interest exists from mission outposts as well
as regular churches/mosques |n unelectrified areas.

Integration of PC computer systems for

administrative

purposes should be considered (with or without inverters),
Safe disposal of {l. tubes & batteries (recycling) Is

recommended.

Currently the diocese of Masbate province is consldering

PY systems for all of its 18 churches, as

part of

the ongolng Burlas PV Island electrification project.
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Fact sheet # 2-1

Fact sheet PV application: Electro Repair Shop

Group: Industrial

A repair shop for TV's, Radios, PV system components and other appliances as a new form of
income generation.

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: UsS$1=P25
date: sept. 1990

Relevant conventional energy prices: (urban) / rural
Dry Cell Batteries:

Size D: $0.35

Charging lead-acid battery +transport: $0.75/charg

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: 85 %
Daily energy required:

Soldering iron 5h 75 Wh
Testing 3h 75 Wh
Fl. tube 3h 60 Wh
Total 210 Wh

Possible local service: Positiv |

Competitiveness of PV system:

No direct competition: electronics repair shops does not exist in unelectrified areas.
Costs:

Cost Annuity:

Status of product development:
Variable DC-DC converter made to order.
R&D: none

Estimated number of potential customers:
1 repair shop/ 40,000 inhabitants in unelectrified areas.
1000 repair shops

Estimated potential market: |
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[ 1000 x 60 Wp = 60 kWp |

Present locations known:
Burias Island, Verde Island

TECHNICAL INFOBMATION

System diagram

.~ LOAD

Solar Panel BCU -
. 4 = ; Seidering gun
‘ | = 15W -
Wp 12VDCHOA
Battery i Flucrespertiube
B e S Y
| : R
12 WD, TR e T
100ah I T2 Variable DODC.
) = mrr.fewter 0N -
A2 LA/ 5811 2VDC,
System components Price (*: Anticipated maintenance&
import) repair:
PV panel 60 Wp BCU $30/5y
x $7.50 $450* Batteries $50/4y
Battery Control Unit $30 General maintenance
Battery $50 $5ly
Frame (G.l.) $35
Cables & Switches $20
Transport & Installation $30
Profit margin $100
(fl. tube & holder) ($18)
Initial PV system investment $715
Costs: $5.75/month Cost
annuity: $69

REMARKS:

Possible such enterprises can be introduced in combination with PV battery-charging stations.
Such repair shops should be an integral part of any PV electrification project in order to provide

instant local technical support.
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Fact sheet PV application:

income generatlon.

Electro Repair Shop  aroup: Industrial

A repalr shop for T¥'s, Radios, PY system components and other appllances as a new form of

1000 x 60 Wp = 60 kWp

COUNTRY: Phllippines |Aelavant conventional enargy METEORQLOGICAL INFO
Population: GO0M | prices: {urban) / wral Avarage Insolation: 5 kWh/mad
Urban/rural distifbution: 35/8% % |Dry Cell Batterles: Seasons:
% electrificatlon: 359% |Siza D : 5035 June-Nov. ! wat, 4 k'Wh/m2d
Currancy: Pesos | Charging lead-acid battery [Dee.-May ¢ dry, 6 kWh/m2d
Exchange rale; US% 1 = P 25 | +transport : 30.75/charge
date: Sept. 1550
SYSTEM INFOBMATION TEGHNICAL INFORMATION
Syatem aveilability: 85 % {System diagram
Daily snergy reguired; 4 scu U LOAD
Solar Fan e o
Soldering iron Eh 75 Wh 4 =/ I
Testing 3h 75 Wh E ={ | W
FI. tube 3h 60 Wh m 12VDC[10A N .
Battery e ﬁﬁorésc.émtuba- -
1 @ |mw
Total : 210 Wh T SRS
Possible local samvice: Positive :gﬂ‘-’gﬁ - .
Campellilvensss of PV system: 1 /% | comverter 30 -
¢ .. VETSIS[BIT SI12V0C

No direct competitlon: electrenics
repair shops does not exist System components Frice Anticipated maintenance
in anelectrified areas. (*:impert]  {& repair:

PV panel 60 Wp BCU $30/5y

X $7.50 5450* Batiaries $50/4y
Crosts; Battery Control Unit $30 General malntenance
Cost Armnuity: Battery 50 $5{y
Statits of product development: Frame {G.1.} §35
Variable DC-BC converter made to Cables & Switches s20
order, Transport & Installation $30
R&D: none Frofit margin $100

{fl. tube & helder) (318)
Estimated number of potential customats:
1 repait shop/ 40,000 Inhabitants
in unelectrified areas. Initlet P syslam investment %715
1000 repsir shops. Costs; %5.75/month Cost annuity; 569
Estimated potential market: REMARKS:

Present lotationa kitovwh;

Burlas 1sland, Verde Island

Possible such enterprises can be intraduced in
combination with PV battery-charging stations.
Such repalr shops should be an Integral part of any
PY electrification project In order to provide

Instant local technical support.
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Fact sheet # 2-2

Fact sheet PV application: Vulcanizing Shop

Group: Industrial

A PV powered compressor for tire repair shops along the unelectrified parts of the national
highways.

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: UsS$1=P25
date: Sent. 1990

Relevant conventional energy prices: (urban) / rural
Gasoline/l: ($0.28) $0.35
Kerosene/l: ($0.26) $0.40

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: 90 %
Daily energy required:
Compressor 1 1/2 h: 375 Wh
Light 5 h: 100 Wh
Total: 475 Wh

| Possible local service: [ Poor |

Competitiveness of PV system:

Competition with handpowered or gasoline powered compressors is unclear. PV compressor
will be more comfortable than handpumps.

Costs: n.a.

Cost Annuity: n.a

Status of product development:

24 VDC system, BCU made to order.

24 VDC/250 W electromotor not avail.

R&D: 24 VDC ballasts for fl. tubes, adapt. 220 VAC compressors to 24 VD

Estimated number of potential customers:
Not clear

Estimated potential market:
Not clear
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Present locations known:
None

TECHNICAL INFORMATION

System diagram

Solar Pansis BOU o LosD" - L
= T | Bl e Gmnpre;gsur

24VDC10A  DORC Convener -

4

V ‘ it % Flucrescent
attery |/ = ] @ tube 20 W

g

| 1zvn~:euw S i
-:l" {opRion} T T S
24VDC,100 4h
150 Wa
System components Price (*: import) Anticipated maintenance &
repair:

PV panel 150 Wp BCU $90/5y

x $6.50 $975* Batteries $100/4y

Battery Control Unit $90 General maintenance

2 pcs. Batteries @ $50 $100 $20/y

Frame (G.l.) $35

Cables & Switches $25

Transport & Installation $100

Profit margin $250

(Compressor) ($250)

(fl. tube & holder) ($18)

Initial PV system investment $1575

Costs: $13.75/month Cost annuity: $165

REMARKS

The common price for tire repairs: $0.5 - $1.00 per puncture.

Marketability to these marginal enterprises is questionable.

PV powered compressors might be developed for additional cottage industry activities (e.g.
painting etc.).
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Fact sheet PV application:

Vulcanizing Shop

A PV powered compresser for tire repair shope along the unelectrified parts of the natlonal highways.

Group: Industrial

COUNTRY: Philippines |Ralevant conventional energy METEOROLOGICAL INFO
Fopulation: GOM | prices: (urban) { rural Averaga insolation: 5 kWh/mz2d
Jibanfrural distribution: 35/65 % |Gasolinef] ; ($0.28) $0.35 |Seasons:
% plactrification: 35 % |Kerosene/l : ($§0.26) $0.40 |June-Nev. : wet, 4 kWh/m2d
Sutrency: Pesos Dec.-May : dry, 6 KWh/m2d
Sxchange  rate: Uss1=P25
date: Sept. 1990
SYSTEM INFORMATION TECHNICAL INFORMATION
Systern avallabillty: 90 9% | System dlagtam
Jaily enstgy required:
Compressor 1 1/2h: 375 Wh . LOAD
LightSh: 100 Wh Solar Paneis BOU S SR
v = G Elactriz: | COMDIESS0r
24VDCA0 A rDQPCf Converter - - '
hd ey [ @R

Total ; 475 Wh 1 . g{_ﬁvpczg W
Jossible local service: Poor v T B
Sompetitiveness of PV system; \ﬁﬁp 24 VDG,100 Ah
Competition with handpowered ar
gasolina powered compressors is
unclear. PY compressor will be more System components Prica Anticipated maimsnance
coemfortable than handpumps. {* :import) || repair;

PV panel 150 Wp BCU $90/5y

X $6.50 $975* Batterles $100/4y
Sosts: n.a. Battery Control Unit $90 General maintenance
Cost Annulty: n.a. 2 pcs. Batieries @ %50 $100 S20/y
Btatus of product develapment: Frame {G.1) $ao
24 VDC system, BCU made to order. Cables & Switches $25
24 VRC/250 W electromotor not avail, Transport & Installation $100
R&D: 24 VDT ballasts for L. tubes, Profit margin $250
adapt 220 VAC compressors to 24 VDC. | (Compressos) {£250)
Zstimated number of potential custemers; {fl. tube & holder} (818}
Not clear

Initial PV system investment $1575

Costa: $13.75/month Cost annuity: $165
Sstimated polential markst; BEMARKS:

Not clear

Trasatit locations knowne:

one

The common price for fire repairs: $0.5 - $1.00 per puncture.
Marketability to these marginal enterprises Is questionable.
PV powered compressors might be developed for

additional cottage industry actlvities {e.q. painting etc}.
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Fact sheet # 3-1

Fact sheet PV application: Small Irrigation System

Group: Agricultural

Power supply for a low head (2-3m) centrifugal pumping system which can displace a maximum
of 199 cu.m of water (good for approx. 1-1.5 ha riceland).

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: UsS$1=P25
date: Sept. 1990

Relevant conventional energy prices: (urban) / rural
Dry Cell Batteries:

Diesel/l: ($0.21) $0.25

Gasoline/l: ($0.28) $0.3

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: 70 %

Daily energy required:

Variable: depending on daily demand which varies with the seasons and meteorological
conditions.

Total:

Possible local service: Poo |

Competitiveness of PV system:
Example riceland Irrigation:
Dry season:

85d x 100 cu.m = 8500cu.m

Wet season:

20d x 100 cu.m = 2000 cu.m

Total/year 10,500 cu.m at
$0.04/cu.m

Diesel pumped cu.m: $0.02-$0.03

PV questionable for riceland Irrigation

Status of product development:
400-500W DC pump units not available.
R&D: for testing in combination with high
value cash crops.
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Estimated number of potential customers:
Not clear

Estimated potential market:
Not clear

Present locations known:
None

TECHNICAL INFORMATION

System diagram

Solar Panegls

4

vd
a4

|
AEOWP
System components Price (*: Anticipated maintenance &
import) repair:
PV panel 460 Wp
x $6.50 $2990*
General maintenance
3 pcs. frames (G.l.) @$35 $105 $50/y
Cables & Switches / 10y (incl. dry $100
running protection)
Transport & Installation $100
Profit margin $650
(Pumps & Pipes / 10y) ($500)
Initial PV system investment $3945

Costs: $0.04/cu.m

Cost annuity:
$387

REMARKS:

Pilot applications should concentrate on drip-irrigation of cash crops e.g. vegetables, tobacco
etc. Possibly in combination with farm reservoir project of the International Rice Research
Institute: PV systems operating year round w/ elevated water storage (reservoirs).

Another option Is the use of surplus energy for household purposes.

Financing schemes should be offered to farmers.
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Fact sheet PV application:

Small lrrigation System croup: Agricultural

Power supply for a fow head {2-3m) centritugal pumping system which can displace a maximuem
of 199 cu.m of water (good for approx. 1-1.5 ha riceland).

Daily energy required:

Variable: depending on dally demand
which varles with the seasens and
metecrological conditions,

Total:

COUNTRY: Phillppines |Relevant conventional energy MET_E_OROLOG|CAL INFO
Population: 60M prices: (urban) / rural Average insolation: 5 KWh/m2d
Urban/rural distribution: 35/65 % |Dry Cell Batteries: Seasons:
o, electrification: 35 % (Diesel/l: ($0.21) $0.25 June-Nov. : wet, 4 kWh/m2d
Curtency: Pesas (Gasoling/l: (30.28) $0.35 [Dec.sMay : dry, 6 kWh/m2d
Exchanga rate: Uss1=pP25

dale; Sept, 1990
SYSTEM INFORMATION TECHNICAL INFORMATICON
System aveilability: 70 % |System diagram

Solar Panels

[P 48 VDG,
maot | pump,

Possitble local service: Poor

Compatitivensss of FV system:
Example riceland irrigation:

Dry season:

B&d X 100 cu.tm = BS00cum
Wat season:

20d x 100 cu.m = 2000 cu.m
Totalfyear 10,500 cu.m at $0.04/cu.m
Diesel pumped ci.m: $0.02-50.03

PV questionable for riceland irrlgation.

I
WV
1t

BT WP

System components Price Antlclpated maintenance
{*impart) || & repelr:

Stalus of product development:
400-500W DC purrp units not availlable,

R&B: for testing in combination
with high value cash crops.

Eslimatlad numbar of potantial cuslomars:

PV panel 469 Wp
x $6.50 $2950*
General malntenanca
3 pes, frames (G.I.) @$35 |$105 $50fy

Cables & Switches { 10y $100
(Inel. dey running praotection)
Transport & Installation $100
Profit margin $6E50
(Pumps & Pipes / 10y) - [{$500)

Mot clear
. Initial PV system investment 53945

Costs: $0.04/cu.m Cost aninuity: $387
Estimated polentlal market: REMARKS:

Not clear

Present locations known:

None

Pilot applications should concentrate on drip-lrtlgation

af cash crops e.g. vegetables, tobacco etc. Possibly

in combination with farm reservolr project of the
Internatlonal Rice Research [nstitute: PV systems

operating year round w/ elevated water storage (reservolrs},
Anecther option Is the use of surpius energy for household
purposes,

Financing schemes should be offered to farimers.
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Fact sheet # 3-2

Fact sheet PV application: Poultry Incubator

Group: Agricultural

Depending on the size 200-600 chicken or duck eggs can be hatched in a PV powered
Incubator.

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: Us$1=P25
date: Sept. 1990

Relevant conventional energy prices: (urban) / rural: n.a.

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: 95 %
Daily energy required:
Electric fan 24 h 600 Wh
Heating element 18 h 540 Wh
Inc. bulb 1 h 10 Wh
Total: 1,150 Wh
| Possible local service: | Average |

Competitiveness of PV system:

Up to now incubators are restricted to electrified areas with generator sets for back-up
purposes.

Small incubators for unelectrified areas do not (yet) exist.

Costs: n.a.

Cost Annuity: n.a.

Status of product development:
BCU made to order.
R&D: prototype under field testing since 1986.

Estimated number of potential customers:
Off-hand estimate: 50 pc

Estimated potential market:
50 pcs. x 500 Wp = 25 kW

Present locations known:
Infanta (Quezon Prov.)
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TECHNICAL INFORMATION
System diagram
S oxg §
Solar pansls By : . :
v - " Heating |
P e chroms| SEmertd i
i = 1w anw i
—— 1Ev’:zc,4u Al
L_ Batteries | . |Bewo-| Elpctrictan
| . moor | os s !
a4 ] )
Bpea12Y0C, | -
70 Ah . Incandescent
. Se0wp ot @ | e
1
| INCUBATOR 500 eggs
System components Price (*: Anticipated
import) maintenance & repair:
PV panel 500 Wp BCU $90/5y
x $6.50/Wp $3250 Batteries $240/4y
Battery Control Unit $90 General maintenance
6 pcs. Batteries @ $40 $240 $50/y
3 pcs. frames (G.1.) @$35 $105
Cables & Switches $20
Transport & Installation $100
Profit margin $750
(Incubator complete) 10y ($200)
Initial PV system investment $4555
Costs: $0.08/chick Cost annuity:
$460

REMARKS:

This system can produce 16 batches of 600 chicks/year with a 21-day cycle.
At hatching success rate of 80%: 6400 chicksly.

Incubator itself can be constructed locally by simple means.

For immediate marketing to farmer cooperatives.

Commercially sold 1-day chicks (layers) In electrified areas:

$0.75 (excluding transport & transport losses).
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Fact sheet PV application:

Poultry Incubator

Group: Agriculiural

Depending on the size 200-500 chicken or duck eggs san be hatched in a PV powered Incubator.

COUNTRY: Philippines |Relevant convertional ensrgy METEOQROLOGICAL INFO
Population: B60M |prices: (urban) / rural hveraga insolation; 5 kWhim2d
Urban/iural distribution: 35/65 % Beasona;
% sfectrification; 35% n.a. June-Nov. @ wet, 4 kWh/m2d
Cutrency: Pesos Dec.-May : dry, 6 kWh/m2d
Excharge  rale: Uss1=P25

date: Sept, 19590

SYSTEM INFORMATION

TECHNICAL INFORMATION

System availability: 85 %
Dally energy requirad:

Electric fan 24 h 600 Wh
Heating element 18 h 540 Wh
inc.bulb1 h 10 Wh
Total £ 1,150 Wh
Posgible local senvice: Average

Competitiveness of PV sysiem:
Up to now incubators are restricted
to electrified areas with generator

System diagram

LT
Solr els BCL
vpan = e Heating
y Seomy| Element
|= T lwm ] SOW
- 1zvrc,4oA :
: H
‘l_/ Batterles ]} |Etctre- | Elecaricfan
I T lmot | S5
‘ Gpes 12VDC,
TOAR incandascent
. S0Wp : @ buits 10W
1 INCURATOR 500 eggs!

sets for back-up purposes. System components Price Anticipated maimenance
Small incubatars for unelectrified {* :impor)  ||& repair;
areas do not {yet) exist. PY panel 500 Wp BCU $50/by
x $6.50/Wp $3250 Batteries $240/4y
Costs: n.a. Battery Control Unit 590 General maintenance
Cost Annuity: na. & pcs. Batteries @ $40 $240 $50/y
Stetus of product development: d pes, frames (G.L) @35 |§105
BCU made to order. Cables & Switches $£20
Transport & Installation $100
R&D: prototype under fleld testing Profit margin $750
since 1986. {Incubator complete) 10y | {200}
Estimated number of patential cusiomers!
Off-hand estimate : 50 pcs,
Initial PV system invesiment 4555
Costs: 50.08/chick Cost annuity: %460
Estimated potential market: REMARKS:

B0 pce. X 500 Wp = 25 kWp

Present locations known:

Intanta (Quezon Prov.)

This system can produce 16 batches of 600 chicks/year

with a 21-day cycle,

At hatchlng success rate of 80%; 6400 chicks/y,

Incubator itself can be censtructed [ocally by simple means.
For Immediate marketing to farmer cooperatives,
Commerciatly sold 1-day chicks {layers) In electrifled areas:
$0.75 (excluding transpont & fransport losses).
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Fact sheet # 3-3

Fact sheet PV application: Ricemill 16 Hp

Group: Agricultural

A "satake"-type of ricemill is the smallest ricemill currently available on the Philippines. It
requires minimally a 16 Hp prime mover.

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: Us$1=P25
data Sent. 1990

Relevant conventional energy prices: (urban) / rural
Gasoline/l: ($0.28) $0.35
Kerosene/l: ($0.26) $0.40

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: 85 %
ally energy required:
10hx16Hpx746W/Hp = 120 kWh
Lights:

pcs. x 10h = 0.8 kWh
Total: 121 kWh

Possible local service |

Competitiveness of PV system:

Purchase 16 Hp gasoline prime mover: $1300
Costs:

Cost Annuity:

| Status of product development: |

| Estimated number of potential customers:

| Estimated potential market: |

| Present locations known: |

44



TECHNICAL INFORMATION
Systern diagram
LOAD -
Solar Panzls BCU inverter L
— — TR
4 y y S LA,
— e ot ans MGVEr
J llll" 3 T, I -
D__—I_ 5‘2 A 12 ﬂU’“'ﬂ ——4pos. Fluores-
W | _ @ cent fulsés
| R @20W -
: ; ] T eyl
r‘r ; _I _ +_ Batteries
I_, Bufier capacity
34 KWp 2400 B00AR
System components Price (*: Anticipated maintenance &
import) repair:
PV panels 34 kWp
x $6.50/Wp $221, 000*
Initial PV system investment
Costs: Cost annuity:
REMARKS:

For an initial investment of approx. $220,000 in PV panels alone, PV powered ricemills will not
be considered.

Therefore any further calculations will prove to be superfluous.
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Fact shest PV application:

Ricemill 16 Hp

Group: Agricultural

A "satake™-type of ricemill is the smaliest ricemill currently available on the Philippines. It requires

minimally a 16 Hp pritne mover.

COUNTRY: Phillppines | Relevant conventional energy METEOROLQGICAL INFOQ
Population: S0M { prices: {urban) / rural Average insolation: 5 kWh/m2d
Wrbanfrural distributicn: 35/65 % | Gasoline/l : ($0.28) $0.35 |Seasons:
% elecitification: 35 % [Kerosenel : ($0.26) $0.40 [June-Nov.:wet, 4 KWh/m2d
Currency; Pesos Dec.-May : dry, 6 kWh/m2d
Fxchange tate: Usg1=P25
date: Sept. 1990
SYSTEM INFORMATION TECHNICAL INFORMATION
System availability: 85 % |Ssystem diagram
Daily enargy reguired: LOAD . .-
10hx16Hpx746W/Hp = 120 kWh Stlar Panals BCU inverter T
Ligne: N e
4 pes. x 10h = 0.8 kWh ﬂ__r_‘ se, 12T§9§nE— L e
W o HeEE
| L = lemw -

Tatal ; 121 kWh : E _:_ -L Bataties = TEoe
Posgibla local service: le—’ T J
Cempetltiveness of PV system: I_' Buifar capacity
Purchase 16 Hp gasoline prime mover: B4 W 240V.5004N
$1300

System compeonents Price Anticipatad maintenance

(*:import) (& repair:

PY panels 33 kWp

x 36.50/Wp $221,000*
Costs:
Clost Annuity:
Status of product devalopment:
Estimated number of potentlal eustomars:

Inkial PV system investment

Costs! Cost annuity:
Estimatad potential market: BEMARKS:

Present locations known;

For an Initlal investment of approx. $220,000 in PV panels
atene, PV powered ricemills will not be considered.
Therefore any further calculations will prove to be

superfluous.
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Fact sheet # 4-1

Fact sheet PV application: Telecom Relay Station

Group: Telecom

A small back-to-back transceiver system (2x48W) provides telephone and telegraph links for
(inter-) national communications.

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: UsS$1=P25
data. Sept 1990

Relevant conventional energy prices: (urban) / rural
Diesel: (§0.21) $0.25

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: 95 %

Daily energy required:

Transceivers: 2 pcs x 24h x 48W

= 2,300 Wh
2 fl. tubes 10h =400 Wh
Towerlight 10h =200 Wh
Radio 12 h =60 Wh
Total: 3 kWh

Possible local service: Positiv |

Competitiveness of PV system:

As hybrid system (PV+Diesel back-up) directly cost competitive with conventional system with
2 or 3 gee-sets because of reduced costs of labour, fuel, maintenance & repair.

E.g. 3x3kVA diesel gee-sets:

Cost Annuit $7000 (PTT Zambales

Status of product development: Product ready.
R&D: None

Estimated number of potential customers:
Converting existing relay stations to PV + expansions of telecom network: 40-60 stations

Estimated potential market:
40 x 1 kWp =40 kWp
(minimum)
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Present locations known:
Zambales (PTT)
Marinduque (RCPI)

TECHNICAL INFORMATION
System diagram
Solar Parels Lom -
A 4 __|Tare | Transcoiver 1
BCU
j v e T Transcsiver 2
' I:ICII'DF-C;DH;E.HE‘I "
43ch£2A S 1 2 pog, fluores-
) | . ' @ cent tubes
:Batteries = | | @e20w
L asg-12vho| o e R
S I S
| — Spes @ light
B e | @
System components Price (*: import) Anticipated

maintenance & repair:

PV panels 1020 Wp

BCU $510/I0y

x $6.50/Wp $6630* Batteries $400/4y
Battery Control Unit General maintenance
(1020 Wp x $0.5/WP) $510* $350/y.

8 pcs Batteries @$50 $400

7 pcs frames (G.l.) @$35 $245

DC-DC Converter $40

Cables & Switches $100

Transport & Installation $500

Profit margin $1600

Initial PV system investment $10025

Costs: $100/month

Cost annuity: $1150

REMARKS:

PV system to be controlled by radio operator.

Hybrid system (PV+Diesel) will have a cost annuity < $2000. PV systems offer less air pollution

& noise.

Safe disposal of batteries (recycling) is recommended.

Immediate interest by leading Phil. Telecom companies (PLDT, PTT, RCPI, Eastern, Oceanic

Wireless, BUTEL) in converting existing remote relays to PV.

In a few cases a grid extension might be more cost effective. Also larger (40-80kWh/d) stations

can be cost effectively operated by

PV.
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Fact sheet PV application;

natlonal communications.

Telecom Relay Station eroup: Telecom

A =mall back-lo-back transcelver system (2x48W) provides telephone and telegraph links tor (inter-)

COUNTRY: Philipplnes |Relevant conventional enargy METEOQROLOGICAL INFO
Population: 60M |prices: [urban) f rural Average insolation; 5 kWhim2d
Urban/rural distribttion: 35/65 % |Diesel: ($0.21) $0.25 Seasons:
% eloctrification: 35 % June-Nov. : wet, 4 KWh/m2d
Gurrency: Pesos Dec.-May : dry, 6 kiWh/m2d
Exchange  rate: UsSs 1 =P25
date: Sept, 1990
SYSTEM INFORMATION TECHNICAL INFORMATION
System availabllity: 95 % |Systam diagram
Daily energy requirad: Solar Panels LOAD
Transceivers: 2 pos x 2dh x 48W . —{ T | rransceiver §
= 2,300 Wh B ' o

2{l. tubes 10h = 400 Wh #v ] = _ s T ranscaiver2
Towerllight 10h = 200 Wh ‘—J ‘ = T e | TETRERELE
Radie 12 h = 60 Wh — %TJDG,Z% DUDL ComertsT - pon. fuores-
Total: 3 kWh L . ‘Batteries = 7= [ @ _G@EZ'STEES
Passible [seal service: Positive 1 48-12VDG| i
Competitiveness of PY system: ‘g‘-— 5 ;rﬁ & . Tower-
As hybrid system {PV+Diesel back-up) wp | 12VDG,1008h 'lz%h':\r
directly cost competitive with conn
ventional system with 2 or 3 gen-sets  |System componernts Price Anticipated maintenance
because of reduced costs of labour, {*:import)  ||& repalr :
fuel, maintenance & repair. PV panels 1020 Wp BCU $51010y
E.g. 3x3kVA diesel gen-sets: x $6.50/Wp $6630* Batteries $200/4y

Battery Contrel Unlt General maintenance
Cost Annuit $7000 (PTT Zambales) {1020 Wp x $0.5/Wp) s5t0* $350/y.
Status aof product development: 8 pus Datteries @$50 $400
Product ready. 7 pos frames {G.1) @$35 |$245

DC-DC Converter $40
R&D: None Cables & Switches $100

Transport & Installation $500
Estimated number of potentlal customers: Profit margin $1600
Converting existing relay stations
to PV + expansions of telecom
network: 40-60 statlons, Initial PV system investment $10025

Costs: $100/month Cost annuity: 51150
Estimated patential market: REMARKS:

40 x 1 kWp = 40 kWp
{minimumy}

Present locations known:

Zambales (PTT)
Marindugque (RCPI)

PV system to be controlled by radio operator.

Hybrld system {PV+Dlesel) will have a cost annulty

< $2000. PV systems affer less air pollution & noise,
Safe disposal of batteries {recycling) is recommended.
Immediate [nterest by leading Phik Telecom

companies (PLDT, PTT, RCPI, Eastern, Oceanic Wireless,
BUTEL) In converting exlsting remofe relays to PY.

In a few cases a grid extension might be more cost
effective. Also larger {40-80kWh/d) stalions ¢an be cost
‘| effectively operated by PV.
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Fact sheet # 4-2

Fact sheet PV application: TV Translator

Group: Telecom

An (unmanned) 10W (transmitting power) TV relay strategically situated on or near a mountain
top can provide a good quality signal to settlements below.

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: UsS$1=P25
date: Sent. 1990

Relevant conventional energy prices: (urban) / rural
Gasoline/l: ($0.28) $0.35

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: 95 %
Daily energy required:
16 hours x 26 W = 416 Wh
Total: 416 Wh
| Possible local service: | Positive |

Competitiveness of PV system:

Competitive with grid extension of > 05 km. Competitive with (manned)
gasoline-powered electricity supplies. Competitive with daily exchange of charged lead
acid batteries incl. hauling.

Costs: $30-$40/month

Cost Annuity: $350-$500/year

Status of product development:

PV power supply ready.

High quality BCU made to order or imported.
R&D: None

Estimated number of potential customers:
Initial interest approx.
25 cities/towns

Estimated potential market:
25 x 200 Wp =5 kWp

Present locations known:
None
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TECHNICAL INFGRMATION

Syetem diagram

. LOAD
Solar Panal BCU "Photo switch -~ Fluores-
'vq = 4 cent
! — %) tube
1 - s
22 Wp 120G, 6A .
Battery
—.-I.-.—
I
12VDC,40Ah
System components Price (*: Anticipated
import) maintenance & repair:

PV panels 200 Wp BCU $90/5y
x $6.50 $1300* Batteries $50/4y
Battery Control Unit $90 General maintenance
Battery $50 $100/y
2 pcs. frames (G.1.) @$35 $70
Cables & Switches (autom.) $75
Transport & Installation $150
Profit margin $350
Initial PV system investment $2085

Costs: $22.50/month

Cost annuity:
$270

REMARKS:

Compared to the hauling of charged batteries PV charged batteries have an extended service

life.

Such TV translators can increase the area of coverage of government & commercial TV stations
for a relatively low investment. However current interest seems low.
Pilot project should be considered with one of the 4 national TV stations or with a regional TV

station.
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Fact sheet PV application:

TV Translator

Group: Telecom

An (unmanned) TOW (transmitting power) TV relay strategically situated on or near a mountain top
can provide a good quality signal to setflements helow.

COUNTRY: Philippines
Population: 60M
Urbanirural distribution: 35/65 %
=% electrification: 5 %
Currency: Pesos
Exchange rate; Uss1=P25

date! Sept. 1980

Aelevant conventional energy

METEQORCLOGICAL INFQ

prices: {urban) / rural

Gasoline/] ; ($0,28) 50,35 |Seasons:

Average itisolation:

5 kWh/m2d

June-Hov, ; wet, 4 kWh/m2d
Dec.-May :

dry, 6 kiWh/m2d

SYSTEM INFORMATION

TECHNICAL INFGRMATION

System avallability: 95 %

Daily energy requirad:

System diagram

16 hours x 26 W = 416 Wh ) LOAD
Solar Panet BCU " Photp switch_* - Fluores-
. 4 i= ' cent,
1/ = ] = @ tuba
22Wp 12¥DC,6A LT AW
Battery
Totai : 416 Wh -
Possible local service: Positive |
12V0C, 40480

Competitiveness of PV systam:
Campetitive with grid extenslon of
»> 0.5 km. Competitive with {manned)

gasoline-powered electricity System components Price Anticipated maintenanca
supplles. Competitive with daily {* timport)  [j& repair:
exchange of charged lead acld PV panels 200 Wp RCU $50/5y
batterles incl. hauling. x $6.50 $1z00* Batterjes $50/4y
Costs: $30-340/month | Battery Control Unit $90 General malntenance
Cost Annuity: $350-$500/year |Battery $50 $100/y
Status of product development: 2 pcs, frames (G.L} @335 {870
PV power supply ready. Cables & Switches (autom.}| $75
High quality BCU made to order Transport & Installation £150
or imported. Profit margin $350
R&D : None
Estimated numtber of potential customers:
Initial interest approx.
25 citiestowns
Initial PY system investmant £2085
Costs: $22 50/month Cost annulty: $270
Estimated potential market: REMARKS:

25 x 200 Wp =5 kWp

Prasent logations known:

None

Compared ta the haui]ng of charged battzries

PV charged batteries have an extended service life.
Such TV translators can Increase the area of coverage
of government & commercial TV stations for a relatlvely
low Investment. However current [nterest seems low.
Pilot praject should be considered with one of the

4 natlonal TV stations or with a regional TV statlon,
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Fact sheet # 4-3

Fact sheet PV application: Lighthouse/Seabuoy

Group: Telecom

An (unmanned) 50Wp PV powered navigational light provides security at sea.

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrfication: 35 %
Currency: Pesos
Exchange rate: US$1=P25
date: sept. 1990

Relevant conventional energy prices: (urban) / rural
Gasoline/l: ($0.28) $0.35

1 lead-acid battery charge (0.5 kWh): approx. $0.75
(incl. transport)

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: 95 %

Daily energy required:

10h x 35W x 30% (time switched on) = 105 Wh
Total: 105 Wh

Possible local service: Positive |

Competitiveness of PV system:

Competitive with any manned gasoline powered lighthouse.
Competitive with regular exchange of charged batteries,
including hauling charges.

Cost Annuity: > $1000

Status of product development:

Product ready, all components locally available,
BCU & controls made to order.

R&D: None

Estimated number of potential customers:

Currently 36 PV lighthouses for 15 years in operation
by Phil.

Coastguard. Immediate interest in 40 systems.

Estimated potential market:
40 x 50Wp = 2 kWp

Present locations known:
Throughout Phillipine archipelago
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TECHNICAL INFORMATION

Sysiem diagram

 LOAD
Solar Panel BCU Photoswitch  Timer
v = | lareen| -
= I " i mm - . '
WP 12‘1.-’DG| 104 e an i Irteemittert directionalf
‘Baitery 1 ¢ - @ non-directionsl signal ight
L approx, 30% switched on
12VDC, 100 Ah
System components Price (*: import) Anticipated
maintenance & repair:

PV panel 50 Wp BCU $60/5y
X $7.50 375* Battery $60/4y
Battery Control Unit 60 General maintenance
(weatherproof) $50/y (may vary
Battery 50 according to
Frame (G.l.) 35 location)
Cables & Switches $15
Transport & Installation $50
Profit margin $110
(bulb + timer + housing) ($100)
Initial PV system investment $695
Costs: $10/month Cost annuity: $117

REMARKS:

Possibility of larger PV systems for stronger light. PV charged batteries have a comparatively
long service life. Safe disposal of batteries recommended. To be marketed as a complete
system. Waterproof system can be mounted on sea-buoy. To be marketed through the
Philippine Coastguard & municipalities (ports).
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Fact sheet PV application:

Lighthouse/Seabuoy  aroup: Telecom

An (unmanned) 50Wp PY powered navigational light provides security at sea,

Daily energy requirad:
10h x 35W x 30% (time switched on)

COUNTRY: Philippines |Relavant canventional enargy METEORCLOGICAL INFO
Populatlon: 60M | ptices: {urban} / rural Average insolation; 5 kWh/m2d
Urban/rural dlstribution: 35/65 % |Gasoling/l : ($0.28) $0.35  |Seasons:
% electriflzatlon: 35 % |1 lead-acid battery June-Nov. 1 wet, 4 kWh/m2d
Cutrency: Pesos |charge {0.5 kWh): Dec.-May : dry, 6 kWh/m2d
Exchange rate: USS 1 = P 25 |approx. $0.75

date: Sept. 1990 | (incl transport)
SYSTEM INFCRMATION TECHNICAL INFORMATION
System avadability: 85 % [System diagram

= 105 Wh . Loap

Solar Panel BCU Photoswiteh  Timer-

w__[=

52V 12VDC‘ 1A P S, Ir.st.enq.i:&ér“ndi.rec_ﬁidna[f )
Total: 105 Wh r_j-_ia““f ) _Zﬁ?fcﬁf?n?;fﬁﬁﬁ%ﬁt
Possible local service: Positive i R N
Competitiveness of PV system: WCJ 0o Ah
Competitive with any manned gasoline
powered lighthouse.
Competitive with regular exchange of | System compenents Price Anticipated maintenance
charged batterles, Including hauling {*:import)  ||& repair;
charges. PV panel 80 Wp BCU $60/5y

x $7.50 $375* Battery $50/4y
Battery Control Unit 560 General maintenance

Cost Annulty: = $1000 | {weatherproof) 550/y {may vary
Status of praduct development: Battery $50 according to
Praduet ready, all components [ocally |[Frame (G.L) $35 location}
available, BCU & controls made to Cables & Switches $15
order. Transport & Instaliation $50
R&D: None Profit margin 5110
Estimated number of potential customers: {bulb + timer + housing} [({$100)
Currently 36 PV lighthouses tor
15 years in operation by Fhil.
Coastguard, Immediate Interest in Initial PV systam investment 695
40 systems. Costs: $10/month Cost annuity: $117
Estimated potential market: REMARKS:

40 x 50 Wp = 2 kWp

Present locations known;

Throughout Phillipine archipelago

Possibility of larger PV systems for stronger light.

PV charged batteries have a comparatively long service
life. Safe disposal of batieries recommended.

To be marketed as a complete system.

Waterproof system can be mounted on sea-buoy.

To be marketed through the Philippine Coastguard

& municipalities (ports).
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Fact sheet # 5-1

Fact sheet PV application: NiCd Battery Charger

Group: Consumer

PV recharged Nickel Cadmium batteries (Size AA. C. D) replace the regular purchase of dry
cell batteries for torches, radios etc.

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: UsS$1=P25
date: Sept. 1990

Relevant conventional energy prices: (urban) / rural
Dry cell batteries:

Size AA: $0.20

Size C : $0.25

Size D: $0.35

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: n.a.
Daily energy required: n.a.
Total: n.a.

Possible local service: |

Competitiveness of PV system:
When the charger is used for 4 batteries/week and 50 weeks/year and batteries + panel
lasts for 400 cycles including batteries, price/charge $0.06 v. $0.20-$0.35 per dry cell

battery
Costs: n.a.
Cost Annuity: n.a.

Status of product development:
Product not available

Estimated number of potential customers:
3,5M households unelectrified.
initially 1 charger/500 households: 7000 units, later 1 charger/50 households: 70,000 units

Estimated potential market:
7000 x 4Wp = 28 kWp
(later 70,000 x 4Wp = 280 kWp)

Present locations known:
Burias Island (field test)
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TECHNICAL INFORMATION

System diagram

batteries - -

— 'hékf:'i_i:a__rgeabfé
T

type AA, C, D
System components Price (*: import) Anticipated maintenance &
repair:
PV panel 4 Wp $40*
Casing $10
(4 pcs. NiCd Batteries
Size D) ($24)*
Profit margin $10
Initial PV system investment $60
Costs: $0.04/charge Cost annuity: $9
REMARKS:

Estimated service life of PV charger: 8 years Possibly to be equipped with A-Si panel.

NiCd batteries economically replace dry cell batteries and heir environmentally unsafe
disposal.

For use in all sorts of portable appliances.

NiCd batteries locally available in all sizes.

Controlled disposal of disused NiCd batteries is recommended.
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Fact sheet PV application:

NiCd Battery Charger Group; Coensumer

PV recharged Rickel Cadmium batteries (Size AA, C, D) replace the regular purchase of

dry cell batterles for torches, radios etc.

COUNTRY: Philippines [Belevant conventional energy METEOQORCQLOGICAL INFO
Population: &0M | prices: (urbar) f rural Average ineolation; 5 kWh/mzd
Urbanftural distribution: 35/65 % |Dry cell batieries : Seasons!
o4 electrification; 35% | Size AA: $0.20 June-Mov, : wet, 4 kWh/m2d
Curency: Pesos | Size C : $0.25 Bec.-May ; dry, 6 kWh/m2d
Exchange rate: U351 =P25 | Size D : $0.35

date: Sept. 1880
SYSTEM INFORMATION TECHNICAL INFORMATION
System availability: .. |Systam diagram
Daily energy required: n.a.

Solar Panel
Charging current

Total : n.a.
Possible local service:

Competitivaness of PV system:
When the charger is used for
4 hatteries/week and 50 weeks/fyear

and batterles + panel lasts for 400 Systam cemponents Prica Anticipated malntenance
cycles including batteries, {*:Import}  [i& repair :
price/charge $0.06 v. 50.20-50.35 per PV panel 4 Wp $40*
dry cell battery
Costs: n.a. Casing $10
Cost Annuity: n.a. {4 pcs. NICd Batteries
Status of product development: Stze D) {$24)*
Product not available
Profit margin §10
Estimated number of potantial customers:
3,5M households unelectrified.
inltially 1 charger/500 households :
7000 units, [ater 1 charger/SD house- Initial PV system investmant $60
holds : 70,000 units Casts: $0.04/charge Cost annuity: §9
Estimated potentlal market: REMARKS:

7000 x 4Wp = 28 kWp
(later 70,000 x 4Wp = 280 kWp)

Present locations known:
Burias |sland (field test)

Estimated service life of PY charger : 8 years

Possibly to be equipped with A-Si panel,

NiCd batterles economically replace dry cell batteries and
their environmentally unsafe disposal.

For use In all sorts of portable apptiances.

NiCd batterles locally avallable In all sizes.

Controlled disposal of disused NiCd batterles is
recommended.
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Fact sheet # 5-2

Fact sheet PV application: Portable PV

Group: Consumer

A 10 Wp portable PV power supply for lighting & radio for outdoor activities (camping, trekking,
boating).

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: 1US$ = P25
date: Sept. 1990

Relevant conventional energy prices: (urban) / rural
Kerosene/l ($0.26) $0.40

Dry Cell Batteries:

Size AA $0.20

Size C $0.25

Size D $0.30

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: 65 %
Daily energy required:
Portable radio 2h 10 Wh
Light 4h 40 Wh
Total: 50 Wh
| Possible local service: | Poor |

Competitiveness of PV system:

Competitive with the use of kerosene pressure lamps & dry cell batteries.

E.g.: When In use for 60 d/y, PV system replaces 32 dry cell batteries ($11.20) and 241
kerosene ($9.60).

Cost: $20.80/y

Status of product development:
Product not available.
R&D: product manufacture

Estimated number of potential customers:
For pilot marketing: 1000 pcs.

Estimated potential market:
1000 x 10 Wp = 10 kWp
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Present locations known:
Non

TECHNICAL INFORMATION

System diagram

Salar Panel :
[ T, e N .o
: Battery | | &5 |10%
10Wp T e e
- i’ Portable Radio:
12VDC, 15 A0 | [y ™o v i
System components Price (*: Anticipated maintenance &
import) repair:
PV panel 10 Wp x Battery $20/5y
$7.50/Wp $75*
1 battery $20
Cables & switches $10
Profit margin $20
Initial PV system investment $125
Costs: n.a. Cost annuity:
$18
REMARKS:

Estimated lifetime portable PV power supply: 10 y.

Possible use of A-Si PV panels.

PV system easier to operate, replacing the use (and disposal) of dry cell batteries.

For pilot production & marketing.
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Fact sheet PV application:

Portable PV

Group:  Consumer

A 10 Wp portable PV power supply for lighting & radio for ouldoor activities

(camping, trekking, boating).

COUNTRY: Philippines |Rslevant canventional energy | METEOROLOGICAL INFO
Population: 60M |prices: {urban) f ruesl Avetage insolation: 5 kWh/m2d
Urbanfrural distribution; a5/65 % [Kerosene/l {$0.26} $0.40 {Seasons:
% glectrification: 35 % |Dry Cell Batteries : June-Nov. ; wet, 4 kwWh/m2d
Currency: Pesos | Size AAS0.20 Dec.-May : dry, 6 KWh/m2ad !
Exchange  rate: 1USS = P25 | Size C $0.25 ;
date; Sept. 1990 | Size D $0.30
SYSTEM INFORMATION TECHNICAL INFORMATION
System availabllity; B5 % ({System diagram
Daily energy required:
Portable radio zh 10Wh
Light ah aown | SclarPanel
[Battery
10Wp —+—
Total : 50 Wh 12VDC, 15 Ah 15?:. '
Possibla focal service: Poor
Competitivanass of PV aystem:
Competltive with the use of kerosene
pressure famps & dry cell batterles.
E.g.: When In use for 60 dfy, PY System components Frice Anticipated maintenance
system replaces 32 dry cell batteries {* : Import) & repair:
($11.20) and 24 1 kerosene ($9.60). PV panel 10 Wp x Battery $20/5y
$7.50/Wp $75%

1 battery %20
Cost: $20.80/y Cables & switches $10
Status of product development: Profit margin 20
Product not available.
R&D: product manufacture
Estimated number of petential custamears:
For pllot marketing:
1000 pes.

Initial PV systam investment 3125

Costs: n.a. Cost annuity; $18
Estimated potential market; REMARKS:

1000 x 10 Wp = 10 kWp

Present locations known:

None

Estimated lifetime portable PV power supply: 10y,

Possible use of A-Si PV panels.

PV system easier to operate, replacing the use {and disposal)
of dry cell batteries.

For pilot production & marketing,
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Fact sheet # 6-1

Fact sheet PV application: School Lighting

Group: Communal

Providing adequate & trouble-free lighting to e.g. a 6-room school building will facilitate the
implementation of night-class programs which seem appropriate for the education of the rural
population.

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: UsS$1=P25
date. Sept. 1990

Relevant conventional energy prices: (urban) / rural
Kerosene/l: ($0.26) $0.4

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: 85 %

Daily energy required:

4 h (2 fl. tubes/room) x

6 rooms = 960 Wh
Total: 960 Wh
| Possible local service: | Average |

Competitiveness of PV system:

Kerosene pressure lamps/classroom ($40/pc.):

12 pcs. x 4h x 0.1 I/h x 5a/week x 40 w/y x $0.40/1 = $384
Maintenance 12 pcs x $13/y = $156/y

Costs: $52 / month
Cost Annuity: $ 618

Status of product development:
Product ready, components locally available. BCU made to order.

Estimated number of potential customers:
1 night school/50,000 inhabitants: 600 schools

Estimated potential market:
600 schools x 300 Wp = 180 kW

Present locations known: on |
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TECHNICAL INFOBMATION
System diagram
Solar Parels  BCU (LOAD — 2ftubes
 J = : @ {2 20 V¢ @ - M 20W
i = ‘Room 1 RAoom4 -
._l 12VDO25A | fiubes T 2ftwbes”
4 | - ] @ @20 W @ @20W.
| :Baiteries| - Fiuomz _ Roﬂmﬁ _
J E e 2fiubes e 2flaubes
. [ - @20W @ 20W
3pos 12VDC ﬂ%)_ Fiom g - FoomB
W 2% A e L
System components Price (*: Anticipated
import) maintenance & repair:
PV panel x 300 Wp BCU $90/5y
x $6.50 $1950* Batteries $150/4y
Batterie Control Unit $90 General maintenance
3 pcs. Batteries @ $50 $150 $35/y
2 pcs. frames (G.l.) @ $35 $70
Cables & Switches $50
Transport & Installation $100
(Profit margin excl.) ($400)
(12 pcs. fl. tubes) ($216)
Initial PV system investment $2410
Costs: $22/month Cost annuity:
$260 (incl.
tubes)

REMARKS:

Cost annuity incl. purchase & maintenance of fl. tubes.
PV provides classroom with troublefree and safe lighting no fire hazard) while improving the

classroom atmosphere (no fumes).

Safe disposal of fl.tubes & batteries (recycling) is recommended.

For immediate Introduction through rural education programs by both government and N.G.O.'s
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Fact sheet PV application: School nghtlng Group: Communal
Providing adequate & troublefree lighting to e.g. a 6-room school building will facilitate the [mplemen-
tation of night-class programs which seem appropriate for the education of the rurat population.
COUNTRY: Philippines |Relevant convantional energy METEOROLOGICAL INFO
Poptlatien: 80M | prices: (urban) / rural Average insolation; 5 kWh/mzd
Usrban/rural distribution: 35/65 % |Kerosene/] @ ($0.26) $0.40 {Seacons:
% electrification: 35 % June-Nov. : wet, 4 kWh/m2d
Currancy; Pesos Dee.-May : dry, 6 kWh/m2d
Exchanga tata: Usii=P25
date: Sept. 1990
SYSTEM INFORMATION TECHNICAL INFORMATION
System availakillty: 85 % [System diagram
Daily energy raquired;
4 h (21l. tubes/room) X ,
6 rooms = 980 Wh Sokar Pancls  BCY 2 bos ——  2fubes
'v = @ 20°W = @20w
‘ = @ “Room 1 % Roomad. -
1av'fc.zsa T atbes [ oues
W |Berteriesy . - @ _%‘E— @ H@mz‘?'g
Total 960 Wh - ?' L antubes e 2tubes
Possible local service; Average L SpETEDG g %@_ oq"’%‘g' ;
Compelitiveness of PV system: 30 Wp 75 AN S R R
2 Kerosene pressure lamps/classroom
($40/pc.) :
12 pes. x 4h x 0.1 Ifh x Sd/week x Systemn componants Prica Amticipatad maintenancs
40 w/y x $0.40/] = $384 (*:import) || & repair:
Maintenance 12 pes x $13/y = §156/y  |PV panel x 300 Wp BCU $90/5y
X $6.50 $1950* Batteries $150/ay
Costs: $52 f month Batterie Control Unit $30 General malntenance
Cost Annuity: $618 3 pes, Batterles @ $50 $150 §35fy
Status of product development: 2 pes. frames (G.L) @ $35 (370
Product ready, components locally Cables & Switches $50
available. Transport & Installation $100
BCU mada to order. {Profit margin excl.) ($400)
(12 pes, §l, tubes) {$216)
Estlmated numbes of potential customers:
1 night school/50,00¢ inhabitants:
600 schools
Initizl PV system Investment $2410
Costs: $22/month Cost annuity: $260 {incl. tubes)
Ezstimated potantial market; REMARKS:
600 schools x 300 Wp = Cuast annuity incl. purchase & maintenance of fl, tubes.
180 kWp PV provides classroom with troublefree and safe lighting
(no fire hazard) while improving the
Present locations known: classroom atmosphere {no fumes).
none Safe disposal of fl.iubes & batteries {recycling) is
recommendad.
For Immedtate introductlon through rurat
education programs by both government and N.G.0.’s
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Fact sheet # 6-2

Fact sheet PV application: Battery Charger |

Group: Communal

A 5 channel (@200 Wp) battery charging station could charge enough batteries to supply up to
70 rural households with the most basic electricity needs for lighting & radio.

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: UsS$1=P25
date: Sept. 1990

Relevant conventional energy prices: (urban) / rural
Diesel: ($0.21) $0.25

Gasoline: ($0.28) $0.35

1 charge lead-acid battery (0.5kWh) $0.75 (incl. transport)

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: 90 %

Daily energy required:

5 batteries charged/day

x 0.5 kWh/battery = 2.5 kWh
Total: 2.5 kWh
| Possible local service: | Average |

Competitiveness of PV system:

PV battery station charged/y: 5 bats/d x 0.9(avail) x O.9(station occupancy rate) x 365d/y =
approx. 1500 batteries/y (750kWh)

Current commercial charging rates vary per area and battery size:

Costs: $0.50-1.50/charge(excl. transp)

Cost Annuity: n.a.

Status of product development:
Functioning automatic charge controller locally produced, made to order.
R&D: improvement charge controllers, durability of batteries.

Estimated number of potential customers:
Initial interest: 500 systems for remote small island communities & mountain settlements

Estimated potential market:
500 x 1000 Wp = 500 kW
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Present locations known:
Bulacan, Verde Island, Burias Island

TECHNICAL INFORMATION

System dlagram

CHANNEL 1-52
Solar Panels

Automatic charge
controller

7_1
I'!

EJ

{ Batt, A fully charged .

autornatic switch over 12VDC:

m Wp tﬂ‘ EEITL E} o L

System components Price (*: Anticipated
import) maintenance & repair:

PV panels: 5 channels BCU $750/10y
@ 200 Wp @ $6.50/Wp $6500* General maintenance
5 pcs autom. Battery $100/y.
Control Units @$150 $750 Salary operator
Frames & Cables $0.50/Wp $500 $0.10/battery =
Transport & Installation $500 $150/year
Simple housing $500
(Profit margin excl.) ($1750)
Initial PV system investment $8750
Costs: $0.6/0.5kWh charge Cost annuity: $895

REMARKS:

The relatively low charging currents of this PV system will result in extended service life of the
batteries. Such battery charging stations will be typically suited for small, remote communities
(e.g. fishermen, mountain villages). The remoteness makes battery charging elsewhere
impractical, expensive (transport up to $0.5/battery) and unreliable (landslides, rough seas).
Batteries used in local PV charging station will live longer (less transport damage). Financing
scheme for battery & fl. tube package seems appropriate. For introduction through non-profit

electrification plans.

66




Fact sheet PV application:
A 5 channel (@200 Wp) battery charging

Battery Charger | Group: Communal

station could charge enough batteries to supply up to

70 rural households with the most basic electricity needs for lighting & radio.

COUNTRY: Philippines |Relevant conventionsl energy | ME 1 EOROLOGICAL INFO
Population: 6OM | prices: (urban) / rural Average insolation: 5 kWh/m2d
Urban/rural distribution: 35/65 % |Diesel : (80.21) $0.25 Sgasons:
% alectrifization: 35 % |Gasoline ; ($0,28) $0.35 June-Nov., : wet, 4 kWh/m2d
Gurrancy: Pesos |1 charge lead-acid battery |Dec,-May : dry, 8 kWh/m2d
Exchang rate: BS$ 1 =P 25 | {0.5kWh) $0.75

date: Sept. 1990 | {Incl transport)

SYSTEM INFORMATICN

TECHNICAL INFORMATION

Syatem availabil ty: 50 %
Daily anergy required:

5 batterles charged/day

System diagram

'500 x 1000 Wp = 500 kWp
|

CHANNEL 1-5

x 0.5 kWh/battery = 2.5 kWh Salar Panels

Attomatic charge

convraller
Total: 2.5 KWh A4 (Bait, A fully charged
Possible local service: Average automatic switch over
Competitiveness of PV aystem; 200 Wp o Batt. B) R
PV hattery station charged/y:
5 batt/d x 0.g({avall) x 0.9(statlon
occupancy rate) x 365dfy = System componenls Price Anticipated malntenance
approx. 1500 batteries/y (#50kWh} (* {import) | & repair ;
Current commercial charging rates PV panels: 5 channels BCU $750/10y
vary per area and battery slze: @ 200 Wp @ $6.50/Wp $6500% General malntenance
Costs;  $0.50-1.50/charge(excl. transp) |5 pcs autom. Battery S100fy.
Cost Annuity; n.a. Gontrol Units @4$150 $750 Salary operator
Status of product development: Frames & Cables $0.50/Wp [$500 50.10/battery =
Funetloning automatic charge controller| Transport & Installation $500 $t50/year
locally produced, made to order. Simple housing $500
R&D: Improvement charge controllers, | (Profit margin excl) ($1750)
durability of batteries.
Estimated number of potential eustomers:
Inltial interest: 500 systems for
remate small island communities & Initial PV system investment $8750
meauntaln seltlements. Costs: $0.6/0.5kWh charge  Cost annuity; $895
Estimated potential market: REMARKS:

Present locations known:

Bulacan, Verdea Isfand,
Burias Island

The relatively low charging currents of this PV system will
result in extended service llfe of the batterles. Such battery
charging stations will be typically suited for small, remote
communities {e.q. fishermen, mountain villages). The
remoteness makes battery charging elsewhere impractlcal,
expensive {transport up to $0.5/battery) and unrellable
{landslides, rough seas). Batteries used in local PY charging
station will live longer (less transport damage}. Financing
scheme for battery & fl. tube package seems appropriate.

2{For introduction through nan-profit electrification plans.
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Fact sheet # 6-3

Fact sheet PV application: Streetlight
Group: Communal
PV stand-alone lighting system for street, square or compound illumination.

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %
electrification: 35 %
Currency: Pesos
Exchange rate: UsS$1=P25
date: Sept. 1990

Relevant conventional energy prices: (urban) / rural
n.a.

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: 85 %
Daily energy required:
fl. tube 4h =80 Wh
Total:
| Possible local service: | Average |

Competitiveness of PV system:
No direct competitio

| Cost Annuity |

Status of product development:
All components locally available.
R&D: cheap ballasts (miniverters) for energy saving bulbs (7W, 9W & 13W)

Estimated number of potential customers:
1 streetlight/5000 inhabitants in unelectrified areas: 7500 unit

Estimated potential market:
7500 x 22 Wp = 165 kWp

Present locations known:
Quezon City, Bulacan, Cebu island, Naga City
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TECHNICAL INFORMATION

System diagram

oo L LOAD s

Solar Panel BCU - Photo switch: "~ Fluores-

v’ - : ] cent;

\ = 3 (Q tube - - -

L ——=legw -
22Wp TBDC.6A  # e+ e e
Battery
_—L_
|
12VDC, 404N
System components Price (*: Anticipated
import) maintenance & repair:

V panel 22 Wp BCU $30/5y
x $7.50 $165* Battery $35/4y
Battery Control Unit $30 General maintenance
Battery $35 $5/y
Photoswitch $5
Frame (G.l.) $35
Cables $5
(fl. tube + holder) ($18)
Transport & Installation $20
(Profit margin excl.) ($50)
Initial PV system investment $326
Costs: $3.40/month Cost annuity: $40
REMARKS:

Using a 50 Wp ($375) panel will result in double the hours of operation/night or enable the use
of bigger capacity lamps. In order to maximize the output & minimize power consumption, the
development of "miniverters" (ballast) for energy saving bulbs is recommended. Such lights
would also seem suitable for guardhouses etc.
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Fact sheet PV application:

Sireetlight

PV stand-alone lighting system for street, square or compound illumination.

Group: Communal

COUNTRY: Phitippines
Population: EOM
Urbanfrura} distribution: 35/65 %
% electrification: 35%
Cuneancy: Pesos
Exchange rate: UsSs1=p2as

date! Sepl. 1890

Relevant convarntional energy

prices: {urban} f rura!

n.a.

METECROLOGICAL INFO

Seasons:
June-Now.

Averaga insolation:

5 kWh/m2d

: wet, 4 kWhim2d
Dec.-May :

dry, 6 kWh/m2d

SYSTEM INFORMATION

TECHNICAL INFORMATION

System availabillty: 85 %

Cally energy raquired:

System diagram

fl. tube 4h = 80 Wh o LoAD.
Solar Panel BCU _Photo switch- =~ * Fluares
hd | lal=
2Wp 1ZJ0C6A -
Batte
Total i L Y
Pessible local service: Average -
Competiiveness of PV system: 12VDC,.40AN
Ne direct competition
System componants Price Anticipated maintanance
{*:import) [& repair:
PV panel 22 Wp BCU $30/5y
X $7.50 $165* Battery $35/4y
Battery Control Unit 530 General maintenance
Cost Annuty: Battery 3356 $51y
Status of product development: Phateswitch 55
All components locally available. Frame {G.L} 535
Cables 35
R&D: cheap hallasts {miniverters) {fl. tube + holder) {518}
for energy saving bulbs {7W, 9W & 13W)| Transport & [nstaltation $20
Estimated number of potential sustomers: {Profit margln excl.) {550)
1 streetlight/5000 inhabitants
in unelectrified areas:
7500 units Initiaf PV system investment $326
Costs: $3.40/month Cost annuity: 40
Eslimated petential market: REMARKS:

7500 x 22 Wp = 165 kWp

Present locations known:

Quezon City, Bulacan, Cebu Island,
Naga City.

Using a 50 Wp ($375) panel will result in double the

hours of operation/night or enable the use of bigger
capacity lamps. In order to maximize the output &
minimize power consumption, the development of
"minkverters” {ballast} for energy saving bulbs

is recommended. Such lights would also seem suitable for

guardhouses etc.
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Fact sheet # 6-4

Fact sheet PV appilcation: Drinking Water Supply

Group: Communal

A PV powered (336 Wp) jackpump may pump 2000 I/day over a 16 m head. This is sufficient
water for approx. 30 families (10 I/person)

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: UsS$1=P25
date: Sept. 1990

Relevant conventional energy prices: (urban) / rural
Diesel/l: ($0.21) $0.25
Gasoline/l: ($0.28) $0.3

METEOROLOGICAL INFO
Average insolation: 5 kWWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2

SYSTEM INFORMATION

System availability: 90 %

Dally energy required:

Variable, depending on required water volume.
Total: max 1150 Wh/d

Possible local service: Averag |

Competitiveness of PV system:

Gasoline powered jackpump:

Pump, housing, tank & well $2000

1 Hp prime mover $500/5y

Fuel: 4 h/d x 0.9 (avail) x 365 d/y x $0.35/1 = $460/y. Oil $30/y
Gen. Maintenance $50/

Costs: $1.17 /cu.m.

Cost Annuity: $775

Status of product development:

Jackpump technology present.

24 VVDC, 120 W electric motor not locally available, pump switch & BCU made to order.
R&D: system optimization

Estimated number of potential customers:
Barangay - drinking water programs initial estimated interest:
100 system
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Estimated potential market:
100 x 336 Wp = 34 kW

Present locations known:
Bulaca

TECHNICAL INFCRMATION

Systemn diagram

Solar Panels BCU Pumpswitch - LOAD.
= ﬁ; ?Enm-
hhé 4 a
29 VDS 14 A T
v Batteries | : |+ o ied i
L i
T ZHBWp i
5 pes 12 VDG,
75 Ah

Highfiow ~ "

28 VDG Prime
mover, 120W

System components Price (*: import) Anticipated
maintenance & repair:

PV panels 336 Wp $2185 BCU $90/5y

x $6.50 Batteries $210/4y

Battery Control Unit $90 General maintenance

3 pcs. Frame (G.l.) @$35 $105 $25/y

6 pcs. Batteries @? $35 $210 (General mains.

Cables & autom. switches $100 pump etc.: $90/y)

Transport & installation $150

(Well/pump/housing/tank) ($2000)

(Profit margin excluded) ($500)

Initial PV system investment $2840

Costs: $0.77/cu.m.

Cost annuit $505 (incl.
pump etc.)

REMARKS:

Watertank (2000 1) for additional reliability. Jackpump type of waterpumps typically suit
relatively small volumes and high heads (>15m). In terms of capacity .
Gasoline & diesel powered pumps above the well may pose a hazard to the drinking water

quality.

PV pumps could possibly fill the niche between handpumps and the much bigger

diesel-powered pumps.

Safe disposal of batteries (recycling) is recommended.
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Fact sheet PV application:

for approx. 30 families (10 I/person}

Drinking Water Supply Group: Communal

A PV powered (336 Wp) jackpump may pump 2000 l/day over a 16 m head. This is sufficlent water

COUNTRY: Philippines
Pepulation: &0M
Urbanjrural distributian: 35/65 %
% =lectrification: 35 %
Currency: Pesos
Exchange rate: US51=P25
: date: Sept. 1990

Relevant conventional snergy
prices; (urban) / rural

Diesel/l : {$0.21} 30.25
Gaseline/l : ($0.28) $0.35

METEOROLOGICAL INFO

Average insolation: 5 kWh/m2d
Seasohs:

June-Nov. ; wet, 4 KkWh/m2d
Dec.-May : dry, 6 kWh/m2d

SYSTEM INFORMATION

TECHNICAL INFORMATION

System avaifability: a0 %
Dally energy requlred:

Varlable, depending on required

water volume,

Total : max 1150 Whid
Possibla local service: Average

Competitiveness of PV system:

Gasoline powered jackpump:
Pump, housing, tank & well 32000

1 Hp prime mover $500/5y

Fuel: 4 h/d x 0.9 {avall) x 365 d/y

x $0.35/1 = $460/y. Oil $30/y

Gen, Maintenance $50/y

Costs: $1.17 feum.
Cost Annuity: $775

System diagram

24VDC Prima

Solar Pansls ECU . Puinpswiich
w = Ca
| ! i -
24Y0C, 144
h ]Baneries
EWp |
6 pos 12 VDG,
T Ah

mover, 120W .

Status of product development:

Jackpump technology present.

24 VDC, 120 W electric motor nat locally
available, pump switch & BCU made

to order. H&D: system optimézation.

Estimated number of patentlal customers:
Barangay - drinking water programs
Initlal estimated Interest:

100 systems

System components Prica Anticipated mainfenance
{* . impon) ||& repair:

PV panels 336 Wp $2185 BCU $90/5y

X $6.50 Batteries $210/4y

Battery Control Unit $90 General malntenance

3 pes. Frame {G.1) @$35  |$105 $25/y

6 pcs. Batteries @ $35 $210 {General maint.

Cabhles & autom. switches  [$100 pump ete.: $90/y)

Transport & Installation $150

{(Well/pump/housing/tank) | ($2000)

{Profit margin excludad) (3500}

initial P system investment $2840

Costs: $0.77/cum.

Costannuit $505 {incl. pump etc.)

Estimated potential market:

100 x 336 Wp = 24 kWp

REMARKS:

Prasent iocations known:
Bulacan

Watertank (2000 [} for additlonal rellability. Jackpump

type of waterpumps fypically suit relatively smail

volumes and high heads (>15m). In terms of capacity
Gasollne & diesel powered pumps above the well may pose
a hazard to the drinking water quallty.

PV pumps could possibly fill the niche between
handpumps and the much blgger diesel-powered pumps.
Safe disposal of batteries {recycling} is recommended.
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Fact sheet # 6-5

Fact sheet PV application: PV Pump System

Group: Communal

Example of a high-head (50 m dynamic) PV pumping system with a capacity of approx. 36
cu.m/day, as will be introduced through a PV pumping dissemination program.

COUNTRY: Philippines
Population: 60M

Urban/rural distribute 35/65 %

% electrification: 35 %

Currency: Pesos

Exchange rate: US$1 =DM1.60=P25
date: Sept. 1990

Relevant conventional energy prices: (urban) / rural
Diesel/l: ($0.21) $0.25
Gasoline/l: ($0.28) $0.3

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2

SYSTEM INFORMATION

System availability: 80 %

Power required:

for 36 cu.m/d (10,500 cu.m/y):

P hydr. = 300 m4/h
Pel = 0.82 kW

P gent = 2300 Wp
Pp= 3500 Wp

Possible local service: Average |

Competitiveness of PV system:

5 kVA diesel genset $5000/7y; el. pump + conn:$1875/10y;
controls $1000/7y; piping $2500/10y; genset housing $2000/20y;
Install+tank$1000; Fuel+Oil $950/y; Gen. Maint. $600/y;
Personnel $350/

Costs: $3800

Cost Annuity: $0.36/cu.m

Status of product development:
Initial systems completely imported.
At later stage possibility of integration of locally available components (pumps etc.)

Estimated number of potential customers:
After successful field test 2,5 M people i coastal areas (low head) require 750,000 m4/d. 2 M
people in mountain regions (high head) require 4,000,000 m4/d
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Estimated potential market:

Not clear: only after successful field test estimate: 9,000 kW

Present locations known:

Field test: Approx. 15 Installations to be realized in 1991 around Cebu.

(GTZ

TECHNICAL INFORMATION

System diagram

Sodar Panels

Wv

3500 W

v inverer FLI'I.'.I.:J.I-:‘;DJ'EIT'D[; [LOAD
F = rohing [T Elestrce
- : i g;‘an . '. _im
150V, 3kva: L LS T

Submersibla..

MR 2 kK-

System components Price (*: Anticipated

import) maintenance & repair:
PV panels $37500* Inverter/Controls/
Inverter/Controls/Frames $6250* /Frames $6250/10y
Pump unit & connections $1875* Pump unit + connect
Piping $2500 tions $1875/10y
Lightning protection etc. $3750 Piping $2500/10y
Transport Ger.-Phils. $1900 General maintenance
Installation incl. incl. Personnel
foundations etc (estimate) $500 $750/y
(Profit margin excl.) ($10000)
(welldrilling & water
tank excluded )
Initial PV system investment $54275

Costs: $0.48/cu.m

Cost annuity:

$5050

REMARKS:

System designed for an insolation level of 6 kWh/m2d.

In case inverter & pump only last for 5 years, water cost: $0.56/cu.m. Water vendors sell water

per 20 | can for $1.00 up to $5.00 per cu.m.
Such water deliveries can be quite irregular.

PV pumping systems will be more hygienic compared to water deliveries. PV pump systems will
be of special interest to a) coastal communities with fresh water only available in the interior, or

b) mountain communities with required pumping heads of approx. 50 m.
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Fact sheset PV application:

PV Pump System

Group: Gemmunal

Example of a high-head {50 m dynamic) PV puinping system with a capacity of approx. 36 cu.m/day,

as will be introduced through a PV pumping dissemlination program.

COLNTRY: Philippines | Relevant conventional energy METEQROLOGICAL INFO
PapUlation: 60M | prices: (urban} { rural Avarage insolation: 5 kWh/m2d
Urbanfrural distributi 35/65 % |Dlesel/l: {$0.21) 50.25 Seasons:
% electrification; 35 % |Gasollne/| : ($0.28) $0.35 [June-Nov. : wet, 4 kWh/m2d
Currency: Pesos Dec.-May : dry, 6 kWh/m2d
Exchange rate: USE1=DM1.60=P25

date; Sept. 1990
SYSTEM INFOBMATION TECHNICAL INFORMATION
;S‘,rs-tem availablity: 80 % | System dlagram
- Power requited:
;for 36 cu.m/d {10,500 cu.m/fy): Solar Pancls verier i scetiol? LOAD. |
P hydr, = 300 mah | ] - i) Subestle.
Pel = 0.82 kW l - % AR | e | PATR2KY
P gen. = 2300Wp [ @ TEDV,AKVA L
Pp= 3500 Wp 1___ : SRR

Watenank sensors .

Possibla local service Average W R

Competitiveness of PV system;
5 kVA diesel genset $5000/7y; el. pump
+ conn:51875/10y; controls $1000/7y;

3500Wp

piping $2500/10y; genset houslng System components Price Anticipated maintenance
$2000/20y; Install+tank $1000; Fuel+0il . {* :impam)  [& repair:

$930/y; Gen. Maint. S600/y; PV panels $37500%  [inverter/Controlsf
Persannel $350/y Inverter/Controls/Frames | $6250* {Frames $6250/10y
Costs: £3800 Pump unit & connections | $1875* Pump unit + connec-
Gost Annuity: $0.36/cum Plping $2800 tions $1875/10y
Status of pradiict development: Lightning protection etc. ;33750 Piping $2500/10y
Inltlal systems completely Imported. Transpert Ger.-Phils. $1800 General maintenance
At [ater stage possibility of Installation incl. inel. personnel
integration of locally available compo- |{foundations eic (estimate) |$500 $750/y

nents (pumps etc.). {Profit margin excl.} {$10000)

Estlmated number of potential customers: {welldrilling & water

After successful field test 2,5 M people f|  tank excluded )

!coastal areas {low head) require 750,000

im4fd. 2 M people In mountaln regions | Initial PV system investment 54275

‘{high head) require 4,000,000 ma/d. Costs: $0.48/cu.m GCast annuity: $5050

;Eslimaled polential market: REMARKS:

Not clear: only after successful
‘tield test estimate : 9,000 kWp

'Presant focations known:

Fleld tast :

;Apprax. 15 [nstallations to be
freallzed in 1891 around Cebu.

(GTZ)

System designed for an insclation level of 6 kWh/m2d.

In case inverter & pump only last for S years,

water cost ; $0.56/cu.m, Water vendors sell water per

20 | can for $1.00 up to $5.60 per cLLIM.

Such water deliveties can be quite Irregular.

PY pumping systems will be more hygienic compared to
water delivertes. PV pump systems will be of speclal
interest to a) coastal communities with fresh water

onfy avallable in the interlor, or b) mountain communlties
with required pumping heads of approx. 50 m.
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Fact sheet # 6-6

Fact sheet PV application: Dental Clinic

Group: Communal

A simple PV powered supply for the most essential power requirements of a dental chair
(lighting, drilling. suction/spraying)

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: UsS$1=P25
date: Sept. 1990

Relevant conventional energy prices: (urban) / rural
Gasoline/l: ($0.28) $0.3

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2

SYSTEM INFORMATION

System availabilty: 95 %
Daily energy required:
Lighting chair 6h: 300 Wh
Motor drill 2h: 170 Wh
Motor suction/
spraying 2h: 100 Wh
Lighting room 2h: 40 Wh
Total: 610 Wh

| Possible local service: [ Poor |
Competitiveness of PV system:
1000W gasoline genset ($700/5y),
gasoline: 6h/day x 6d/w
40wly x 11/h x $0.35/1 = $504/y
Oil 21/mxI2m/yx$1.50/I = $36/y
Gen. Maintenance: $50/y
Costs: $65/month
Cost Annuity: $780/year

Status of product development:

PV power supply ready.

BCU made to order, 12 VDC motors not available.
R&D: for testing (pilot project)

Estimated number of potential customers:
50 dental chairs In combination with rural clinic
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Estimated potential market:
50 x 270 Wp = 14 kW

Present locations known:

Non
TECHNICAL INFORMATION
System diagram
AR s B
Solar Fanels ECU i+ DENTAL CHAIR !
- i 2 inc. bulbs i
! @ dental chair |
= ! @25W :
12VDC25 A | t
] betriest s
v' g :ﬂu! Egj‘[ii"f i
Batteries } ]
!_L_ chestin: SUCtiONSpraying =
- - . Ilg-.hﬂr@- : !
|—i fluarescent, . - -
270Wp tubp Z0W .
System components Price (*: import) Anticipated
maintenance & repair:
PV panels 270 Wp BCU $90/5y
x $6.50 $1755* Batteries $100/4y
Battery Control Unit $90 General maintenance
2 pcs. batteries @$50 $100 $40/y
2 pcs. frames (G.l.) @%$35 $70
Cables & Switches $40
Transport & Installation $125
(Profit margin excl.) ($350)
(fl tube + holder) ($18)
(dental chair estimate) ($1500)
Initial PV system investment $2180
Costs: $18.75/month Cost annuity: $225
REMARKS:

If AC equipment is considered an inverter (12 VDC - 220 VAC, 150W, $200) will be necessary.
A modern standard dental chair requires approx. 4 to 6 kWh/day. For a PV powered dental chair
the power consumption should be reduced to the most elementary power needs.

PV powered dental chairs will be less mobile and less noisy as dental chairs powered by small

gee-sets.
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Fact sheet PV application:

drifling, suction/spraying)

Dental Clinic

Group: Communal

A simple PV powered supply far the most essential power requirements of a denlal chair (lighting,

COUNTRY: Philippines
Populatian: 60M
Urbanfrurai distributlon: 35/65 %
% electrification: 35%
Curency: Pesas
Exchange rate: Uss1=p25

date: Sept. 1990

Relevant conventional energy

prices: {urban) f rural

Gasoline/l : ($0.28)} 50.35

METEOROLOGICAL INFO
8 kWh/m2d

Average insolation:
Seasons:

June-Nov. : wet, 4 kWh/m2d
Dec.-May : dry, 6 kWh/m2d

SYSTEM INFORMATION

TECHNICAL INFORMATION

System availability: 95 %
Daily energy required:
Lighting c¢hair 6h : 300 Wh
Motor drill 2h : 170 Wh
Motor suction/

spraying 2h : 100 Wh
Lighting room 2h : 40 Wh
Total : 610 Wh
Fossible local service: Poor

Byslem diagram

o

oar Panels

Zinc. bulbs

Compattiveness of PV system:

4[4 [«

dental chair
@25Ww

Corill

T Jesw '
g i
m: Suction/spraying |

50W

Toi s P
{iucresoent . - 5
B S

50 x 270 Wp = 14 kWp

1000W gasoline genset ($700/5y), ZOWp |
gasollne: Bh/day x 6d/w x o
40wy x 11/h x $0.351 = $504/y |System components Price Anticipated maintenance
Ol 21fmx12m/fyx$1.50/] = 536/y *rimpor)  [|& repair
Gen. Maintenance; $50/y |PV panels 270 Wp BCU $90/5y
x §6.50 $1755*% Batterles §100/dy
‘Costs! $65/month Battery Contrel Unit $90 General malntenance
Cost Annulty: $780/year 2 pes, bafteries @$50 3100 $40/y
Status of product development: 2 pes, frames (G.L) @$35 |S70
PV power supply ready. Cables & Swhches 540
BCU made to order, 12 VDC molors Trangport & Installation $125
not available, (Profit margin excl.} {3350}
R&D : for testing (pliot project} (fl tube + halder) ($18)
Estimated number of patential customers: (denial chair estimate} {$1500)
50 dental chairs In combination .
with rural clinics
Initial PV system investment $2180 .
Costs:  $18.75/month Cost annuity: $225
Estimmated potential markeat: REMARKS:

Prasent locations known:

Nane

If AC equlpment Is consldeted an inverter

{12 VDC - 220 VAGC, 150W, $200) will be

necessary. A modern standard dental chalr

requires approx. 4 to 6 kWh/day. For a PV

powered dental chair the power consumptlon should

be reduced to the most elementary power needs,

PV powered dental chairs will be less moblle and less neisy
as dental chalrs pqwered b}r &mall gen-seis.
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Fact sheet # 7-1

Fact sheet PV application: Solar Home System |

Group: Residential

A 50 Wp PV powered supply, satisfies the most basic electricity needs of a rural household
(lights. radio & TV or electric fan)

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: 1US$ = P25
date: Sept. 1990

Relevant conventional energy prices: (urban) / rural
Kerosene/l ($0.26) $0.40

Dry Cell Batteries:

Size AA $0.20

Size C $0.25

Size D $0.3

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: 85 %
Daily energy required:
4 h (fl. tube) = 80 Wh
1 h (incandescent) = 15 Wh
4h(TV)= 60 Wh
4 h (radio) = 20 Wh
Total: 175 Wh
| Possible local service: | Positive

Competitiveness of PV system:
Kerosene pressure lamp ($45/7y)
0.5 | kerosene/night, maintenance

& repair $13ly,

+ 8 batteries size D/mont
Costs: $10
Cost Annuity: $115

Status of product development:
All PV system components locally available.
R&D: increase reliability & durability BCU, battery, el. ballas

Estimated number of potential customers:
6.5 M households unelectrified
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20 % have earnings between
$800-$2000/y 10 % initially interested:
130.000 household

Estimated potential market:
130,000 households x 100 Wp = 6,500 kW

Present locations known:
Rural electrification projects in

Bulacan, Verde Island, Burias Island Cebu Island (Logon

TECHNICAL INFGRIMATICN -
System dlagram
Sotar Pane| _B_Ci Li 2pcs, Tuores-
rvr - digﬁﬁ$$
sowp oG i0A | T i BEW TV
i Battery o . . : 15W[mmmﬂ
1 o @ { Incandescent.
i 15 W
' Rade
TEE] sw
12.6vDC 1A, T
{option)
System components Price (*: Anticipated maintenance
import) & repair:
PV panels 50 Wp x BCU $30/5y
$7.50/Wp $375* Batteries $50/4y
Battery Control Unit $30 General maintenance
1 frame (G.1.) $35 $10/y
1 battery $50
Cables & switches $15
Transport & installation $40
(Profit margin excluded) ($100)
(2 pes. fl. tubes @$18) ($36)
Initial PV system investment $545
Costs: $6/month Cost
annuity: $70
(incl. tubes)

REMARKS:

Compared with the use of kerosene for lighting PV offers a safer alternative (no fire hazard)
while improving the indoor atmosphere and replacing environmentally unsafe disposable
batteries. Safe disposal of old fl. tubes & batteries (recycling) is recommended.

12 VDC home appliances (e.g. radio & TV) locally available.
development projects,

Introduction through rural

electrification projects or consumer

cooperatives using financing schemes or through hardware stores on cash-on-delivery basis.
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Fact sheet PV application:

{llghts, radie & TV or electric fan)

Solar Home System | aroup:
A 50 Wp PV powered supply, satisfles the most basic electricity needs of a rural household

Resldentlal

COUNTRY: Philippines |Relevant conventional energy | METEOROLOGICAL INFO
Papulatian: B60M prces: {urban) { rural Average insolation! 5 kWh/m2d
Urban/rural distribution; 35/65 % [Kerosensg/| ($0.26) $0.40 |Seasons:
% electrification: 35 % |Dry Cell Batteries : June-Nov. : wet, 4 kWh/m2d
Surrency: Peses | Size AA $0.20 Dec.-May : dry, 5 KkWh/m2d
Exchange rafe: 1U8% =P25 | Size C $0.25
dale; Sept, 1290 | Slze D $0.30
SYSTEM INFOBMATION TECHNICAL INFORMATION
Syslam availahility: 85 % |Systam diagram
Daily energy required: LOAD
4 h {fl. tube) = BOWh | SelwPanel  BCU * apos. fluores -
1 h {incandescent) = 18 Wh E E P — ] @ g@er;tﬂ%bgsj-; _
4h (V) = 60 Wh s0Wp 12VDC, 10 A - ””\-i BRWTV.
4 h {radlo} = 20 Wh Battery TRl 15w (option)
o R e[ ek

Total: 175 Wh 12DC,160Ah CD*‘!IEEHBF.'--. o
Posslbla lecal service: Positive i L—_’]fl Radio ™"
Competitiveness of PV system: =TSR 5W. .0

186VDG, 1A .- . Lo i
Kerosene pressure lamp {$45/7y) ©Optiony 5 T
0.5 | kerosene/night, malntenance
& repair $13Yy, System componsnts Price Articipated mainlenance
+ 8 batteries size D/month {* : import} & repair :

PV panels 50 Wp x BCU $30/5y
$7.50/Wp $375*% Batteries $50/4y

Gosls; s10 Battery Control Unit $30 General maintenance
Cost Annuity: §115 1 frame {G.L) $35 Stofly
Status of praduct developmant: 1 battery $50
All PV system components [ocally Cables & switches $15
available, Transport & Installatlon |$40
R&D: Increase relfability & (Profit margin excluded) | ($100)
durabifity BCU, battery, ei. ballast {2 pes. fl. tubes @$18) | ($36)
Estimated number of potential custemars:
;5.5 M households unelectrified
20 % have earnings between
$800-$2000fy 10 % inftially interested: {initial PV system investment | S545
130.000 households Costs: $6/month Caost annulty: $70 {incl. tubes)
Estimated patentlal market: REMARKS:

130,000 househeolds x 100 Wp =
8,500 kWp

Presant locatlons known:

Rural electriflcation projects in
Bulacan, Verde Island, Burlas Island
Cebu Island (Logon}

Compared with the use of kerosene for lighting PV offers a
safer alternative (no fire hazard) while improving the
Indoor atmasphere and replacing envirenmentally unsafe
disposable batterles, Safe disposal of old fl. tubes &
batterles (recycling) is recommended,
12 VBC home appliances (e g. radic & TV} locally avallable,
Introduction through rural development projects,
electrification projects or consumer cooperatives

using financing schemes or through hardware stores

on cash-on-delivery bas

is.
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Fact sheet # 7-2

Fact sheet PV application: Solar Home System |

Group Residential

Compared with a 50 Wp basic Solar Home System, this system offers more power and a
somewhat higher system availability. For marketing to rural upper-middle class households.

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: UsS$1=P25
date: Sept. 1990

Relevant conventional energy prices: (urban) / rural
Gasoline/l: ($0.28) $0.35

Kerosene/l: ($0.26) $0.40

Dry Cell Batteries:

Size AA $0.20

Size C $0.25

Size D $0.3

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2d

SYSTEM INFORMATION

System availability: 90 %
Daily energy required:
2 fl. tubes 5h = 200 Wh
2inc. bulbs
(indoor/outdoor) 130 Wh
Radio 8h = 80 Wh
TV 5h = 100 Wh
Total: 510 Wh

| Possible local service: | Positive
Competitiveness of PV system:
Gasoline gee-set 600W, 3h/d + battery
storage: Fuel: 365 d/y x O.9(avail) x 3h/
x 1 1/h x $0.35/1 = $345/y
011:$2.50/m x 12mly = $30/Y
Gen. Maintenance = $50/y
Battery $50/3y = $50/3y
Costs: $48/month
Cost Annuity: $570/year

Status of product development:
Products ready, BCU made to order.
R&D: 12 VDC appliance
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Estimated number of potential customers:

3% of 6,500,000 rural households earn $2000-$4000/year.

10% seriously Interested: 20,000 unit

Estimated potential market:
20,000 x 175Wp = 3500kW

Present locations known:
Bulacan, Burias Islan

TECHNICAL INFORMATION

Systam diagram

EnlarFane[s' BCU

LOAD .

12VDG 15 A

A4

175Wp

] Eanery
L
]

12VDC,
100 Ak

© 2 lncandascent . .

Zpos fiucres: - .
cent tubes . -
@20w - .

bulos outdoor 10 W,
ndoor15W-

Radliofcass.. " "
recorder 10W,

System components Price (*: Anticipated
import) maintenance & repair:
PV panels 175 Wp BCU $60/5y
x $6.50 $1140* Batteries $50/4y
Battery Control Unit $75 General maintenance
Battery $50 $20/y
Frame (G.l.) $35
Cables & Switches $35
Transport & Installation $50
(Profit margin excl.) ($275)
(2 pcs. fl tubes @$18) ($36)
Initial PV system investment $1385
Costs: $12/month Cost
annuity
$143

REMARKS:

Immediate interest present. For introduction through rural electrification programs. When profit
margin included: Cost annuity $155 or $13/month.
Safe disposal of old fl. tubes & batteries (recycling) is recommended. Compared to the use of
a gasoline gee-set the PV system is less noisy and easier to operate.
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Fact sheet PV application:

higher system availability. For marketing to rural upper-middle class households,

Solar Home System H  Group: Residential

Compared with a 50 Wp basic Solar Heme System, this system offers more power and a somewhat

COUNTRY:

Population:

Phiiippines
&60M

Relevant convertions! energy

METEOROLOGICAL INFO

prices: [urban} / rural

Average insecletion:

5 kWh/m2d

IUrban/rural distibutlon: 35/65 % |Gasellnefl : {50.28) $0.35  [Seasons
% olectrification: 35 % |Kerosene/l : ($0.26) $0.40 [June-Nov. : wet, 4 kWh/m2d
Currency: Pesos |Dry Cell Batteries: Dec.-May : dry, 6 kWh/m2d
Exchange rate: US$ 1 =P 25 | Dize AA $0.20
date: Sept, 1990 |Slze C $0.25 Size D §0,

SYSTEM INFORMATION TECHNICAL INFORMATION
Systern availability: 90 % |System dlagram
Daity energy reguired: - D
211, tubes Sh = 200 Wh ==l | 2 Zposfluces”
2inc. buibs L’ VAT A e

{indoor/outdoor) 130 Wh - 2lncandescant . ...
Radio 8h = 20 Wh N Battery Puhé'ét.gt{zo_rjp W,
TVsh= 100 Wh [_ |
Tetal : 510 Wh wSWp Ll_]
Possible local senvice; Positive lﬁ‘{;"iﬁ
Competitiversss of PV system:
Gasoline gen-set 600W, 3h/d + battery
storage: Fuel: 365 d/y x 0.9(avail) x 3h/d
x 1 I/h % $0.35/1 = §34B5/y |Systam eomponents Price Anticipated maintenance
Qil: $2.50/m % 12m/y = $30/y {* :import) [ & repair:
Gen. Maintenance = $50fy |PV panels 175 Wp BCU 560/5y
Battery $50/3y = $50/3y | x $6.50 $1140* Batteries S50/dy
Costs: $48/month Battery Control Unit - 575 General maintenance
Cost Annuity: $570/year Battery 350 $20/y
Status of product develapment: Frame (G.1.) $35
Products ready, Cables & Switches 535
BCU made to order. Transport & Installation S50

(Profit margin excl) {$275)
R&D : 12 VDC appliances (2 pes. fl tubes @$18) {536)
Estimated number of potential customers:
3% of 6,500,000 rural households
earn $2000-$3000/year.
10% seriously interested: 20,000 uniis | Initial PV system investmant $1385
Costs: $12/month Caost annufty: $143

Estimated potential market; REMARKS:

20,000 x 175Wp = 3500kWp

Present locations known:

Bulacan, Burias Island

Immediaie interest present. For introduction through

rural electrification programs. When profit margin
included: Cost annulty $155 or $13/month.

Safe disposal of old fl. tubes & batterles {recycling) Is
recommended, Compared {o the use of a gasoline gen-set
the PV system Is less'nolsy and easler to operate,
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Fact sheet # 7-3

Fact sheet PV application: Solar Home System Il
Group: Residential
A 1100 Wp PV generator will supply sufficient power to an upper class rural household.

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: 1US$ = P25
date: sept. 1990

Relevant conventional energy prices: (urban) / rural
Gasoline/l ($0.28) $0.3

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
Dec.-May: dry, 6 kWh/m2

SYSTEM INFORMATION

System availability: 90 %
Daily energy required: Radio 8h 80 W
3 pcs fl. tubes 5h 300 Wh
Color TV & video 5h 350 Wh
Electric fan 2h 100 Wh
Small refrigerator 2000 Wh
3 pcs inc. bulbs 150 Wh
Total: 3000 Wh
| Possible local service: | Average |

Competitiveness of PV system:

Gasoline gee-set 1000W ($700/5y) + 6 storage batteries ($300/3y) for boost charging.
Fuel: 365d/y x 0.9(avail) x 4h/d x 1 I/h x $0.35/1 = $460/y

Qil: $2.50/month x 12 m/y = $30

General maintenance $50/y

Cost: $68

Cost Annuity: $820

Status of product development:
BCU & DC-DC converter made to order
R&D: 24 VDC fl. tubes, convert video to 24 VDC

Estimated number of potential customers:
Not clea
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Estimated potential market:
Not clea

Present locations known:
Non

TECHNICAL INFORMATION

System-diagram

LOAD
Solar Panels BCL Iriventer Coffaa pereolstor, TV -+ Vides,
"v i = = Refrigerator, [ron, Toasler, Insest
i l 1,/ = ~ kMer, Washing mashing, Electric fan,
' 24WDC, o0 1500w Rico cookerMacuum cleaner,
vH_J Batteries] Lol '
Canvertar
L:r + Ragio, DG applances
P50 Wp e
12 VOB 300 A VoG e
" Flourescent tubes
@ 10 pos @ 20'W
System components Price (*: Anticipated
import) maintenance & repair:
PV panels 1100 Wp x BCU $120/10y
$6.50/Wp $7150* Batteries $600/4y
Battery Control Unit $120 General maintenance
12 pcs batteries @$50 $600 $50/y
(inverter) ($250)
8 pcs frames (G.l.) @$35 $280
Cables & switches $100
Transport & Installation $350
Profit margin $1700
Initial PV  system investment
$10300
Costs: $74/month Cost
annuity:$890

REMARKS:

An 1100 Wp Solar Home System offers no economical advantage over a gasoline powered
gee-set In combination with storage batteries. Possibly other than purely economic motives
(e.g. noise/air pollution) might be considered. Recommended for Pilot marketing.
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Factsheet PV application:  Solar Home System 1V

Group:  Resldential

A [uxury home with all common AC appliances powered by a 2150 Wp solar generator.

COUNTRY: Philipplnes

Population: 60M

Urbanytural distribution: 35/65 %

% electrification: 35%

Currency: Pesos

Exchange  rate 1USSs = P25
date Sept, 1990

Relavant conventional energy

METEOROLOGICAL INFO

prices: (urban) f rural
Diesel/] (30.21) $0.25

Average insclation;

Beasons:

5 kWh/m2,d

June-Nov. : wet, 4 KWh/m2,d
Dec.-May : dry, 6 XWh/m2,d

SYSTEM INFORMATION

TECHNICAL INFORMATION

System avallahility: 30 %
Dally energy raguirad:

AC home appliances + DC lighting

estimated at & kWh
Total ; 8 kWh
Possible lacal service: Poor

Competitiveness of PV system:

4.5 kVA Diesel gen-set {S4000/7y)
|

Fuel: 8h/d x 365d/y x 0.75 I/h x

System-diagram

LOAD
Solar Panels _BGU Irverter Coffoe petcoiator, TV + Vides,
v P = = Relrigerator, lron, Toasterlnsect

1 /= ~ Killer, Washing machine, Eleciric fan,

l 2 TDG, soa| T5EmW  FicocookerVacuum cleaner,

v _ [Batterins ggegﬂer . .
‘ i = Radlio, DC appiiances -
ZIETWh I = S
B WDC,'

[
12V0B 100 A 2igk

T - "F]uuréécéﬁlubés
@ 10pcs @20 W

i$0.25,fl = §$550/y. Cil: 3)/m x System companents Price Anticipated mainienance
f$1.50!l X 12 mfy = $55. General {*: Impart) & rapair :
;Malmenance $100/y. Storage batteries |PV panels 2150 Wp x BCU $120/10y
B pes $400/4y. Operator $200/y. $8.50/Wp $13975* Batteries $800/4y
Cost: $140 | Battery Control Unit $300% General maintenance
‘Cost Annulty: $1675 |16 pcs batterles @%$50 | $800 $150/y
:Status of product development: Inverter $4000%
Product ready. DC-DC converter $60
'BCU & Inverters imported. 15 frames (G.1.) @$35 $525
'DC-DC converter made to order. Cables & switches $300
R&D: 24 VDC appliances, Transpent & installation |$700
Estimatad number of potential customers: Profit margin 23500
Nat clear

Initial PV sysiam investment $24160

Costa: §170/month  Cost annuity: $1985
Estimated potential market: BEMARKS:

Not clear

Present locations known:

None

PV system not economically compeltitive to diesel gen-set
operation, but may offér advantages in terms of less pollution,

noise and daily power avallabliity (24h/d).
Not recommended for active Introduction.
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Fact sheet # 7-4

Factsheet PV application: Solar Home System IV
Group: Residential
A luxury home with all common AC appliances powered by a 2150 WP solar generator.

COUNTRY: Philippines
Population: 60M
Urban/rural distribution: 35/65 %

% electrification: 35 %
Currency: Pesos
Exchange rate: 1US$ = P25
date: Sept. 1990

Relevant conventional energy prices: (urban) / rural
Diesel/l ($0.21) $0.2

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2,d
Seasons:

June-Nov.: wet, 4 kWh/m2,d
Dec.-May: dry, 6 kWh/m2,

SYSTEM INFORMATION

System availability: 90 %

Daily energy required:

AC home appliances + DC lighting

estimated at 6 kWh

Total: 6 kWh

Possible local service: Poor |

Competitiveness of PV system:

4.5 kVA Diesel gee-set ($4000/7y)

Fuel: 8h/d x 365d/y x 0.75 I/h x $0.25/1 = $550/y. Oil: 31/m x $1.50/I x 12 m/y = $55.
General Maintenance $100/y. Storage batteries 8 pcs $400/4y. Operator $200/y

Cost: $140

Cost Annuity: $1675

Status of product development:
Product ready.

BCU & inverters imported.
DC-DC converter made to order.
R&D: 24 VDC appliances

Estimated number of potential customers:
Not clear

Estimated potential market:
Not clea
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Present locations known:
Non

TECHNICAL INFORMATION

System diagram

ar Panzls BCU

a4 "; = I50W
ﬂ = -+ b7 7 {option) -
S0 A, DG

D=
prassor
L] = Corverte ﬁ Rado,
ateries | | /= oW IS8 10w,

&

’ Heh‘igérétnf-."
oW

—'—T Gdouw ;

i v EOW
Howe pes@ 4. T 3 pcaing 3 pie
mwzvnc  alactiedp bt @ | fL tbes
 Jmowr (580, @ 15\*-'@ @_Enw
System components Price(*: import) Anticipated
maintenance & repair:
PV panels 2150 Wp x BCU $120/I0y
$6.50/Wp $13975* Batteries $800/4y
Battery Control Unit $300* General maintenance
16 pcs batteries @$50 $800 $150/y
Inverter $4000*
DC-DC converter $60
15 frames (G.l.) @$35 $525
Cables & switches $300
Transport & installation $700
Profit margin 53500
Initial PV system investment $24160
Costs: $170/month Cost annuity: $1985
REMARKS:

PV system not economically competitive to diesel gee-set operation, but may offer advantages
in terms of less pollution, noise and daily power availability (24h/d).
Not recommended for active introduction.
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Fact sheet PV application:

Solar Home System Il aroup:

A 1100 Wp PV generator will supply sufficlent power to an upper class rural household.

Residential

COUNTRY: Philippines | Relevant convantional enargy METEORQLOGICAL iNFO
Population: GOM | prices: {urban) { rural Average insalation: S kWh/m2d
Urban/frural distribution: 35/65 % | Gaselineg/l ($0.28) $0.35 |{Seasons:
< alactrification: 359% June-Nov. : wet, 4 kWh/m2d
Gurrency: Pesos Dec.-May : dry, 6 kWh/m2d
Exchange rate: 1 USS = P25
date: Sept. 1980

SYSTEM INFOBRMATION TECHNICAL INFORMATION
Systam availability: S0 % |System diagram
Dally energy requirad: Radio 6h 80'W _
3 pes fl. tubes Sh 300 Wh { 5o pancis ECU R
Color TV & video 5h 350 Wh | W] =/ B s com | Retigora
Electric fan 2h 100 Wh || CVOE.50A i 2 {Sg"f?; e b
Small refrigerator 2000 Wh | g attesies 11 /2 _;1?{}}'_?’}_9 o
3 pes inc. bulbs 150 Wh L_ L ';i-? R — . de
Total 3000 Wh | 1100wp 12|I3cs@ ——L__play 50W:
Passible local service: Average 100 AR, 12V0C | EN
Competitivenass of PV system: __
Gasoline gen-set 1000W ($700/5y) +
& storage batteries {$300/3y) for boast
charging. Fuel: 365d/y » 0.9{avail) x System components Prlee Anticipated maintenance
ah/d x 1 Ith x $0.35/] = $460/y (* : imparl) & rapair ¢
Qil: $2.50/month x 12 m/y = $30 PV panels 1100 Wp x BCU $120/10y
General maintenance $50/y. $6.50/Wp $7150* Batteries $600/4y
Cost: $68 |Battery Control Unft $120 General maintenance
Cost Annuity: $820 {12 pcs batteries @$50  [$600 $50/y
Status of praduct developmerit: {inverter) {$250)
BCU & DC-DC converter made to orderi 8 pes frames (G.1.) @$35|$230

Cables & switches 100
R&D: 24 VDC fl, tubes, convert video  |Transport & installation [$350
{024 VDG, Profit margin 51700
Estimated number of potential customers:
Not clear

Initial PV system investment | $10300

Costs; $74/month Cost annuity: $890
Estimated potantial market: REMARKS:

Not clear

Present locations known:

INone

An 1100 Wp Solar Homa System offers no economlcal
advantage over a gasoline powered gen-set in combination
with storage batterles. Posslbly other than purely economic
motlves (e.g. noise/air pollution} might be consgldered.
Recommended for pilot marketing.
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