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Fact Sheets of Selected
Photovoltaic Applications

A Publication of GTZ Energy Division
in: Deutsche Gesellschaft fr Technische
Zusammenarbeit (GTZ) GmbH - 1996

Foreword
Much has been written about the prospects of photovoltaic systems for developing countries. A
growing number of field trials is being undertak en 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
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increasing significance for countries of the Third World, given that system

st RRedwEeByommission 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 Drink ing W ater 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 lik ely 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 drink ing 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
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forget that a single coal-fired thermal powerplant may have a (day-and-night) capacit y 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
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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.
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2. Method of pv system sizing

In order to discuss the feasibility of a certain application, first a reliable s ystem 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 pow er.

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.
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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 des ign is based on:

bW, W

k25 = |/ m?2

r

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 efficienc y 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 s ystem design needs to be approx. 10 percent larger:

Page 2 of 3

07/11/2011



pg 0005 Page 3 of 3

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/... 07/11/2011



pg 0006

home.cd3wd.ar.cn.de.en.es.fr.id.it.ph.po.ru.sw

P =11 —<

r

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:

P, =11 W
g Wan.na
where

nb = battery efficiency (80 %)
ninv = inverter efficiency (90 %)
nm = matching efficienc y (95 %)
nbcu = BCU efficiency (95%)
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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 f all. in PV
systems, additional investments (e.g. replacement of batteries) will often be neces sary.

Inflation is dealt with by computing the real interest rate (i) derived from the assumed mark et
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
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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, = .; [(KgRAYILRFTL+() 0.

where:

A= Cost annuity
T = Service lifetime

= Summation

t=1 = Time or period one year after commissioning
K,= Operating cost
q "= Discounting factor (1 + i/100)-t
i = Discount rate
t = Time of the payment
t) 1

q 1

RF = Recovery factor RF(,)q=

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

Merelgdfined 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 s ystem 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 c ycles, 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.

9
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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 BC Us 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 s ystem, 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 lona as the dailv insolation is hiaher than the demand.
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R (G mm = mmeeg e im g [

HharsHimaaRsdamital energy demand: The availability of the s ystem is 100 percent.

For economic reason however, one will usually be satisfied with a lower s ystem 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 s ystem is only partially available (i.e. the demand exceeds the insolation [Wr]) then the
availability factor (AF) can be defined by:

AF(W rd) = Wr/Wrd

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

N

1
a , =— )
rd N éﬁ(w rd
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(lvrd) |
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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 averaae dailv insolation in Pulona Sampaloc. which was relativelv
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lamrahthahyeay s 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 s ystem availabilit y 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 s ystem is available for 8 out of 10
days. Neither is that required in many cas es. Example:

A sys tem for industrial or commercial activities (e.g. a cinema) operating for 6 out of 7 days a week
requires only approx. 85 % reliabilit y, 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 us ed 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 s ystem 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.I.F). At any rate, such
Wp-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

P T N S S S PO S U,
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1ax-exempred or tnat Fv panels will De given a Specific neaaing In tne

impert daty Cedensits 8M%. 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

12
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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
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phigksos ipstebimniaies@fses 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 analys is 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 mak e 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.

If it is 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 k VA. 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
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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 s upplies 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 ex change 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 s ystem is based on ITW's experience in the Philipppines:

14
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positive: s ystem 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 s ystem 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 s ystem (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.

4anan
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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 s ystem 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 mark et
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.
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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: 21C-34C Daily average 28C

temperature:

Rainfall: 2,080 mm Luzon 3,800 mm N.E. Mindanao
Average daily insolation: ~5 kWh/m d Bulacan

Population: 60-65 million 2

Population density: 211 inhabitants/km

Urban population: 35-40 %

Population growth rate: 2.5 9

Urban population growth 3.2%

rate:

Economy

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

Total external debt
(1989):

727,000 million US$

Energy consumption 106 miljon Barrels of Fuel Oil
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(1989): Equivalent (BFOE), oil
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 Enpineer Technician Utilit y man
$200-$250/month $100-$125/month $75-
100/month
Fuel prices (June 1989) in $/I 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
\/ala n14a n12 nns nNAR
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varus . e .U v.uv

PRRAAg charge 0.003 0.003 0.003 0.003
[5&alers 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: $4d - $50 Kerosene wicklamp: $4.50

- Average service life: 7 - 8 yelars - Average service 1 year
life:

- Yearly maintenance: $13

- Fuel consumption: 0.1 - 0.21/hour - Fugl consumption: 0.01 I/hour

Dry cell batteries Size M Size C Size D

$0.20 $0.25 $0.35

Lead acid (car) batteries 12 V PC, 40 Ah 12V DC, 15 Ah 12 V 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 s ystem components (*).

- Panel 53 Wp: approx $400

- G.l. panel frame (max. 3 panels of 53 Wp): $35
- Battery C ontrol 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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Fact Sheets of selected PV Applications
Fact sheet # 1-1

Fact sheet PV application: VID EO-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 %
Currenc y: Pesos
Exchange rate: 1 US$ = P25
date: Sept. 1990
Relevant conventional energy prices: (urban) / rural

Diesel/l ($0.21) $0.25
Gasolinel/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
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By AIaity- |

85 %

Daily energy required: 2 showg/day

3.5h (video + TV) 245 Wh
1.5 h (2 fl. tubes) 60 Wh
Total: 305 Wh

| Possible local service: Average

Competitiveness of PV s ystem:

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

6.5M households unelectrified

Estimated number of potential customers:

1 video cine / 20,000 households: 3250 video ¢ inemas

Estimated potential market:

3250 cinemas x 100 Wp = 325 kWp

| Present locations known:

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/...
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| Burias Island, Verde Island |

TECHNICAL INFORMATION

System diagram

©LOAD

i nt tubes

Solar Parels "7 /) 2 ‘pes. fuores-

| Banaosies .,Vldm F—ﬂiﬂﬂ' '
00 Wp LK) S EBW
Pl Bound .
2PCS. @ i el ampefoguman .
15 Syster |
12VD%ﬁ'DUAh --'----:.,_T_____I{DF‘EQ”:!:':E &
System components Price (*: Anticipated
import) maintenance
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Ty

fepair:

PV panels 100 Wp x

BCU $30/5y

$7.50/Wp $750* Batteries $100/4y

Battery Control Unit $30 General
maintenance

1 frame (G.l.) $35 $10/y

2 pcs. batteries $100

Cables & switches $20

Transport & installation $40

Profit margin $200

(2 pcs. fl. tubes @$18) ($36)

Initial PV system investment $117

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 (rec ycling) is recommended. For immediate marketing.

Financing scheme will increase market prospects.

21
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Fact shezt FY applicaticn: VIDEO-CINEMA Group:  Commerclal
A zommerclal "cinema® coneisling of a vidaa glayer and a {B&W or Colour) TV provides the rural
pefulallon wiih educatlon undhar cntertalnment
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SYSTEM INFUEMATION TECHNICAL INFORMATION
Syptem availasfity BE % | eyzam diagram
Dl wri gy vopuined, 2 shows/day oA o
3.5h {video + TV) 245 Wh ST RS ga o j;;f'*
1.5 h (2 fl. tubes) EO Wh R
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Comae: Fweraes o mF eyslem: 19:?:%\’-:9{’0%“!‘“
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and’(ﬁfﬁﬁﬁl Lt TR UL LRt | g ke | el
Edct sheet # PY panels 100 Wp x {BEU 5305y
I $7.50Mp FT60* Batteries 8100749y
Qe 4&/marth Batlery Control Uni 530 |General mainlensnce
Gost Annuing $520 1 ireme (G 538 Blvy
Stad s of areduct davelenment: 2 oz, balleries 10
All PY system companents locally Catiles & ewitches 20
avallebla. Transpaort & installallon |[540
RED: Conyert 220 VAT Profit margin 3200
videoplayer 1a 12 or 24 VDO (2 pos. fl. fubas F1E) | 1536)
Estlnzize r;:.-1'1l;ar &1 pretamiai CHETRMS B)
8.5M househalds unelactrified
1 videa cipe / 20,000 haosaholde y
3230 viden cinamas Ir.oal PY sypstarr wasinznt [STIT0 :
Costan 10/ montl Cogl annulty: FI1E

Fatimzied prierdal mzshet: F_l_Eh".AF‘KS

3250 cinemar ¢ 100 Wp = 325 kiWp Comparad vith a generetor et PV offerg belter ploture quality

(po voltage Auctualicna) and better aound qualily {no
dieturbing generatar noisal. Vidwa cinama schould bBa

Precent | 36£tions MCWTE: offered az a complete sysiem ingl, videoplayer (B starnx)

Burlea Islznd, Verde Island and TV. 220 VAC videoplayers can be corverlerd to 12V0EC,

254 WAC videorecorders need an bwerter.

12 VD& TY & Ampltiler locally avaliable,

Safu disposal of fL tubaz & hateriss {racycling) is

recommended. For immeadliate markeding.

inanclng echema will inerease market prospecte.

22
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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: US$1=P25
date: Sept. 1990

Gasoline/I: ($0.28) $0.35
Kerosene/l: ($0.26) $0.40
Dry cell Batteries:

Size D: $0.35

Relevant conventional energy prices: (urban) / rural

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

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

SYSTEM
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BtarViAaIablity: 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 s ystem:
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
Qil: $2/m x 12m/y =$24/y
Battery = $50/3y
Gen. Maintenance = $50/y
Costs: $49/month
Cost Annuity: $582/year

BCU made to order.
R&D: None

Status of product development:
All PV system components locally available.

Estimated number of potential customers:
For unelectrified towns & along highways, roughly 500 restaurants interested.

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/...
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Estimated potential market
500 x 150 Wp = 75 kWp

Present locations known:
None

TECHNICAL INFORMATION
System diagram

v LOAD e g
Solar Panels 30U o

4 pes. flucres-

= STl @ cerk tubes
= Zii g 2 .@Euw o
R L e v
o A Bateries - Ejzuw
'v"

150 Wp
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System components

Price

Anticipated maintenance

(*: import) & rey

air:

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 $144

5

Costs: $11.25/month

B5S

Cost annuity: $1

REMARKS:

Also cost-competitive with the use of 2 k erosene 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.

24
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Fact sheet MY zppication:

Restaurant A

Group: Commcroinl

Festaurants which need a limited emouant of power for ight, radio & TV can be found thraughmai
the unslacirified oreas Power supply for & vefrigeralon le excludacd,

CUUMNTRY: Phillpplnes |Aetevart eameantlors] ena-gy METEOROLOGICAL INFO
Pupulalion. EOM | ardeas; [uiiar) { raral Ayaraga | st lay an: = KWh/'mad
L benirial & shibutlar: 3B S |Gasoline] @ (B0.2B) $0.35  |Scasans:
T elaztyificetion! a5 % |Kerozene,] 7 ($026) $0.40  |June-Hov, @ wel, 4 kWh'm2d
Cuuraricy: Pesoa | Bry cell Batleries: Dec.-May : dry, 6 kWh/m2d
Exchargn  rose: 521 = P25 |8i=a D 0,35
< abw: Sepl, 1520
SYBTEM INFUBMATION 1ECHRICAL NFORMAHON
Evelam auailabilily: B0 7% | Syulonn disgres
Defly anargy “soulred: ;
4 fl. tubes dh s 320 'Wh Coey [248ls
Radia Bh & A0Wh
TV (BE&W) 8h : 120 Wh
Towmt: 620 Wh
Fasslble locsl sersise Average m_

Carrpethfvanasa of 54 syatam:

Gasoline gen-set GOOW, 5850 Sy

Fuel: diyd x 365dfy x 0.9{avail] x

D751 0. 35]1 - 53450y

Eyal o e rmonset s

| Prica ||#.nﬁ:i)a.hsc’ mBirtereroe
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EO0 x 150 Wp = 75 KW

Of: S2/m x t2mly = Sy 1" inget) |8 rapain: !
Blattary = $5% 3y |PY panels 150wp BEU 505y -
Gen. Malntenancs = E500y | « $E.50/Wp H7rEn Baltcrics $50/Ty
Lods: S4% momh Beattery Control Unit 60 Genaral malntenance:
Cord fanuity: SEAZynar Eiahiery £50 515y ;
Satts of §od Jot Cevele sment; Frama (G.L) £35
All PV gystem camponents kacally Cables & Bwilches k1]
avallable. {4 pes. A, tubes @518) (B72)
BGU macde ta crder Trangport & instaltetlon $E0
RED ; Hone Prodit margin 3250
Ezrtmaad nopaber of motsntla custamars:
For unelectrified towns &
akong highways, roughly
800 restaurants interesied. ltial P sysam e sment $1455 ) -

Coete:  $11.25:momh Cosl ainu 3 5135
ezl mi ad naten-sl ma-iet: REMARKS:

Fresaonl focolions soawin:

Hane

Alsa cost-campetitive with the use of 2 kerosene pressure
lampe (8h/d), dry cell balleries [E poe/weak) and a woekhy
recharged batiery (for TV).

Cozl annuity $330 or $30/month.

Fer immediale marketing,

Sate dizposal of {luorescend fubes & hatteries {recycling)
s regonimandad,
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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: US$1=P25
date: Sept. 1990

Gasoline/l: ($0.28) $0.35
Kerosenel/l: ($0.26) $0.40
Dry cell Batteries:

Size D: $0.35

Relevant conventional energy prices: (urban) / rural

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

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

SYSTEM
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ByRtRMAdIHity: 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 s ystem:

2 pressure lamps + 8 batteries/week
(radio) + 1 battery charge/week

Kerosene refrigerator: fuel (1 1/d) = $146/y.

Costs: $60/month

Cost Annuity: $782/y¢ar

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

26

Page 2 of 3

07/11/2011



pg 0026 Page 3 of 3

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/... 07/11/2011



pg 0027 Page 1 of 3

home.cd3wd.ar.cn.de.en.es.fr.id.it.ph.po.ru.sw

Present locations known:
None

TECHNICAL INFORMATION

System diagram

Solar Pancls BoU wener - WOAD
A = R = com- | Refrigerator
\;ﬁ‘"‘“" = : B il -1 R
24\DC1eA | 2AVRG-Z2O0VAT
v | . 300 Wantion 4pes, fiuores-
1 RNy, e @ centtubes .
I —l— i e @ 20w
| g H SEaamde U Co -
I [ o NS Ry s ] Bl s BEWTV
: 12VDG,100Ah  DG/DC _ @ iy
1120 Wp __{Bonveer - - z 3
= Fals Radio
Felimt - e8] ow
VDG 1 A :
Tk
System components Price (*: Anticipated maintenance
import) & repair:
D\/ RCII
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v [l 1)

RABEEO\Np §71280fy Batteries $200/4y
Bttertd’ Control U nit $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 s ystem. 24 VDC fluorescent tubes not readily available on Phil. mark et. If only 110/220
VAC refrigerators available, a 300 W inverter is necessary.

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

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

27
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Fact ereet PV zpElication.
Az Rastaurant A, (neluding a refrigerator

Restaurant B

Group: Commerclal

COUNTRY: Bhlfippines |Aslevant saesenticnel aranmy METECROLOGICAL INFO
Fap. atlan: GOM | price (uikany | nual Avetade msaaton: 5 KWh,im2d
Lrbanrure diz it ttlar AK/EE % |Gaeoline/l: [$2.28) $0.35  [Seacox:
4 wmelrhe atlar: 25 % |Kerosonol @ (80.26) £0.40  Llune-Now, ; wel, 4 kWh/m2d
Gurmricy: Pesas Dy cell Battesies: Dee.-MMay : dry, 5 KWhfm2d
Disvanda  rsta US§1 =P 25 |Sice D :$0.35

Jane: Sept. 1990
SYSTEM INFORMATION TECHNIGAL iNFORMATHON
Syatarm svallakl by: 85 % Syt liagien
Daily energy rad aived: SelarFeres B iruEnEr LG'AD
Refrigeratar s00wh| VW E - @ leen | Bt aotee
Ughting, radia, TY i J rer R [F- o0 S
#% in Restaurant & 520 Wh ‘1ﬂ Datoeres . m.mm?'{ = ;é‘mfug';sm

! E 4o s laww

Tkl 3520 Wh “_.v.l‘_ TEV0 j002n Miﬁ:&”
Ponzlbie [noe | wandra: Paor HEC W3 SEMmiEr
Competitiveness of PY ayalom: D _—_. g
Kerasene refrigeralar: fuci (1 1/d) ?;'pt’ll A
= S1406/y.
2 pressurs lamps + & battaries/week Syi:iem Sampashle Aricg ?|A.rl vipalud mainlew sy
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& fL tubes, DC-DC canverier

fradio + 1 baitery thargefweek [TV} i [*:lmpari  |Erazalr:

iBY panecls 1§20Wp BCU S150/7y

1 % 36.F00NR Sr2a0r Batteries 52004y
Cromts: $Efi/monih Saerie Sontrol Linit F16a* General maintenamce
Cosl Anink Ly $ra2/vear 4 pecs. batterles @550 5200 $50y
Sdeius £f preduct develapment: A Frames {751) @535 5260
OCU made to order. Cables & Switches 840
R&E) : efficient 24 ¥DC refrigarator DC.DEC converter 530

12 pe, 1L tubee @EIR) 573)
Transporl & |nstallalion 5350

Eatimeted aumbe of poend ol ouslemnes:

Not Clear

Frafit margin 31500
sl Py gyster- wosment - [S9830 |
GOk L&0/monih Caat ansLy: $785

Eatimstad seteatinl r-arkct:

Wot Clear

AERAIRS.

24 VOC system. 29 VDC flucteseent lubes not readily
available on Phil. market. IF only 110/220 VAC
refrigeralors evallable, a 300 Y inverter |2 necessary,

Freriatt Inzatinng knosn:

Hene

FY systern net cost-compeilthve with comrentional systam
with Kerpsene refrigerater, Initial invesiment o 510,000
tor PV symtem l¢ unacceptably high,

Safe dieposal of old il tubes & balterlas [fecytiing)

is recotmncndod,
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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: US$1=P25
date: Sept 1990

Gasoline/I: ($0.28) $0.35
Kerosenel/l: ($0.26) $0.40
Diesel/l: ($0.21) $0.25

Relevant conventional energy prices: (urban) / rural

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

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

SYSTEM

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/...

Page 1 of 3

07/11/2011



pg 0029

BtarViAaIablity: 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 s ystem:
Gasoline gee-set 1000W ($700/5y)
Fuel: 365 d/y x O.9(avail) x 6h/d

x 1 1/h x $0.35/1 = $690/y
Qil: $2.50/m x 12m/y = $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 sys tem

| Estimated number of potential customers: |

29
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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 dizgram
LOsD
Bolar Panels BLU I :
! i ; -§ pos. fuorescant |
Ljv I’F — (52 ‘tubes @20 W E
’ ' 12UDC, 30 A i f
! gt Sound systam |
: HOdW
B ] i Churen
‘1 N j Bateries R R R R S e e 'l
il D o= ——
T : 4p3sfliubes [ Blctrc fan [
2 o - 220 . BOW '
AW s, 7 e | -E
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WD

r . I
[ BRWTY Radin/Cass, i
| EE-F‘ 20w é@“ Recoeder i
| Pt =0y = 10V Gomremj"

System components

Price (*: import) Antidipated

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 pcs. 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 (rec ycling) 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 applicstion: Power Supp[y -Church areup: commerciat
A 350 Wp electricity supply for sound syatam & lighiing of a church pius residenticl applicaliona kor
an adlascent canvent.
COUNTRY: FhIlEFInes {Resvant corventlcnalenerse  JMETEOROLOGICAL INFG
Pupulson: BOM | praess (Lrnan) § n.eal Avmrage inediallen: & KWhimad
Ut aanre ral distribut on: 35055 %% |Gasollne! @ ($0.28) £0.35 | Ceesam:
5 wlwe e atlon 3B % |Korosans] @ (30.28) 8050 | June-lov, @ wat, 4 KA ImEd
o nny; Pecos |Diegell :4{C0.21) §0.35 Dee.-May : dry, B kWh!m2d
Excdralge  rate: Ussi=r28

o Sept 1990
SYSTEM INFORMATION TECSMICAL INFORMATION
Bystam evnfinkl Ty B0 % |5/ ateit Ja gesm
Da.v sratyy teul-ml: e ; Laac
Church: i ; e h;;!;él::n‘s';tld
Light & amplifier{thid) 400 Wh e | J‘*
Convent; ﬂ%wm
Light & Radia & TV 620 Wh b Srh
Total! - s 5020 Wh 2|:Ia: s b = gz‘:’:m? i— G
ol kel SUBGa Praltlve — H o '_r Ry
Tompati; vensss of P suste il L | e
Gasoline gen-get 10DOW [E7D043 | e e
Furl; 365 diy x D.5imrail} x &h/d
x 1 I/h % $0.351 = $E90Y | Byetam comporands (= Arizipaied maitenanes
i 22 50dm v T9mlu = S30Mw 1% 2 ‘mmad & reoalr
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e b by [Ep— P —
Gen. Mainlenance = $50jy [PV panals 350Wp [BGU s30/5¢
x $5.30°YP g2xrs*  |Ballerics STA0/y
jat §T7/manth Batfery Contrel Unit 80 Qepazral malntenance
Caad Anmadin: $9Z5 year 2 pes. batteries @S60 100 3500y
Stalus of mradust cowslapmaat 3 pes. framas G35 £105
All campanents [eesally avalisble, Cables & Swilches £E0 i
/|BCGL made 1o arder. Tranzport & Installation $150
R&D : pawer canditlaning for | Prefit margin £ERD I
PG computer systems (3 pew [E lubes @F18) (s182] :
Exfmeter aumber o poendal eosomers: '
InHiial Interest estimaied at
Bl churches y |
Tritics =% syl o e ster et $3720 ;
Costs: £26.25/monlh Gzt anrly: 8318

Eaimatae petartial markst:

REMARES:

0 3 350 Wp = 18 kwp

Freaeql acetiona known:

Mane

ltvadlate intarest axists from missio;;ﬁtp;s'ls. as ‘;fell
as ragular churshes/mosques |0 unelectrilied areas,
Iniegration of PC comptirer syslems for adminisl: athve

purposas should be censiderad fwith ar withoul Invertera).
Safe disposal of 41, tubes & batleried (recyeling} B

recemmendead,

Currently the dizczae of Mazbate provinee T3 cangldering
PY zyslems: for Al of i 18 chuechaz, a8 parnt of
the angelng Burlas PY 1sland alectrifextlan prolect,
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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 %
Currenc y: Pesos
Exchange rate: US$1=P25
date: sept. 1990

Dry Cell Batteries:
Size D: $0.35

Relevant conventional energy prices: (urban) / rural

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
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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 s ystem:

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: |

32
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| 1000 x 60 Wp = 60 kWp

Present locations known:
Burias Island, Verde Island

TECHNICAL INFORMATION

System diagram
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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 $5/y

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
annuit y: $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 applicaticn: EIGGTI’D RE‘ pail' Shop Group: Industral
A regalr shop far TV's, Radisz, PV system eomponents and other applianess as a new foom of
neome ganeratlon
COUNTRY: PhIEpInes  Aefwvsd ool o gy METEQRQLOGIGAL INFD
Prryutarlon: 60N przes: {Lrben) el Byaona hxeindlan: & kYWhimae
e el dlet b tlam: 3585 % Dy Cedl Battarles: Bwepsory
ol actlon: 35 % .Size D :Z0.05 June-Nov, ! wet, 4 KWh/mz2d
Tarraney: Pesos ; Charging Iead-wcid battery 'Dec.May ! dry, & kKiVH/m2d
Exzhange  ad= sy - Peo +trans o 3().751‘5“&?;&
Tata Bepl. 1500
SYSTEM INFCTIIMATION TFOREMICAL iINFORMATICN
Syatarn prelaklity: 95 % |Syst=m ciag-am
Dsi ¥ sncry rouesd; Y
Soldeding lron 5h 75 W Siidand  DEU -
Eckdaing 940
Teating 3h 75Wh : E 15
F. lube 30 oW fgws  1EMIR[AA
B*.-I'E'J_ :l]-uzlelsc.e.':tmhe 3
ik W
Tl - 210Wh T i
Pavzibls ieoal covias Positve :BSEE' Virahia DTG
Gor pathilvenaes of #d syelem: P o verer S0 :
. BT AR BTV
Ho direct compeilicn; slactrenlcs
repsir sheps Soes not exdst Systam camponents Peica |.ﬂ.n:i:,'|:|a'.e:i rairtenrnoa
in yinalnrdrdffad areae [FLERE TPl ¥ ormmmir s
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LR M T L e e reeen
PY panel 8 Wp B $30/5y
X 57,50 E450* Boterica GE0/4y
Lrele) Batlery Cuntrol Uil 530 Gecrad malnlenance
e Arwully: Bartery a0 sy
Seatie o pradaed developrant: Frame (3L} 313
Yariable DC-BC esnverter mads to Lables & Switchea E20
cgder, Trarspost & lnstalkatlon §30
R&L: oz Profit marain 100
{L tube & halder} 18
Eat metad ramasr o oelenbal custorars;
1 repadr abep! 30,000 Inhebitants
i unefectrified arcas. IR -3 ay=lem inveatmest 4715
1000 repalr shops, Cogle: $5.75/month Cced annuity; 6%

Est'maiad potertisl rmakat:
1000 % G2 Vo = 60 kWp

P-eeent locatlo T known;

Btirlae lelznd, Verde jeland

PEMARKS:

Pocelblo euch H-ntm-'prlaon #an &6 Introduced In
cornbination wilth PY batlery-charging stelions.
Fuch repalr shops chould be an Integral part of any
PY clectiflceilon project Inorder 1o provide

Inslant |nez| Pachnical 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 %o

% electrification: 35 %
Currenc y: Pesos
Exchange rate: US$1=P25
date: Sent. 1990

Gasoline/I: ($0.28) $0.35
Kerosene/l: ($0.26) $0.40

Relevant conventional energy prices: (urban) / rural

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

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

SYSTEM
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BtarViAaIablity: 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 s ystem:

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 s ystem, 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

35
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Present locations known:
None

TEGHNICAL INFORMATION

System dlagram

Solar Paneis BCU e L M
v = i | Elseuie- Gmr1pre;ssm
- Rl .. e QSOWI
v 24VDC 10 A P.QJP.G Gpnvener- 2 6, o
e Fluorasces
i —
Sattery =] v @ tqbe: zqw
YOG20 VY e
4 —: E‘?J'g”l
24VOC. 100 AN
1E0Wa
System components Price (*: import) Antidipated maintenance &
repair:
PV RCII
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[

RIBEO $975* Ba@dves $100/4y
B%ﬂery Control Unit $90 General maintenance
2'bcs. 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

& PY powered sompresser for tire repalr shepe along the unelectrified parts of the national highways.

Group: Industrial

COUMTRY: Philippines
Aoaulatlcn; BO0M
J565

23 %

ran ! dierib o

#, plec rficatian:

Flealorvar 1120 vl 3 12t 1€, 3y

WETEOQOROLOGIGAL IMFQ

ricems (urba) faual
Gasollned : ($0.20) $0.35
Kerogene/1 : {$0.26) 50.40

Auieage i ed athon; S KWh!mzd
BRAEONE

Juna-New. @ wel, 4 KiWVh/m2d

ML EL TR Pesos Cec.lday : dry, & kiWhirad
Serbiatga  rabe U8S1=P25
Ante Sapt. 1890

SYSTEM INFORMATION

TECHMICAL INFORMATI

OMN

Syl avalabiiry B %

Jally enargy e dfmed:

Ayatenn elngram
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cemfortekile then bandpumpa.

Mol clear

o . o i{‘_: k) & tepain s
PV pansl 150 Wp i BCI $50/5y &
"% 56.50 $975~  |DatterTes $100/ay
Josle na. Battery Contral Unit 590 General maintenance
Cost Anily: n.a. ‘2 pes Datterlas @ 350 Hi00 SEony
Zatus of nredaed deva’ spment: | Frama [3.1.) ’ i
23 VDO system, BCU made to ordar. | Cables & Switches %a5
24 YDC/250 W electromatar not avail. | Transport & Instaltatlon TB100
A&D: 24 VDL Dalleals Tor [l ubes, | Pralf margin 5230
adapt 220 VAC compressors o 24 VOO | (Compressod ; {8250)
Sl numbier & pulenlia ouslomees: {fl. tba & holder) ! {878)
I
Mot clear !
Ihiz 9y system wnatmert  ($1578 |
Gasta 51275 month Cnal o nulty- 3185
Sellpntedd poshen'nt sarket REMARIS:

“rasutil keCalisng Kro Wi

Yona

The commeon peice for ilre repales: $0.5 - £1.00 per puncture.
Mzrketabllity ko these maralnal enterprizes |2 queslicnable.
PV nowered compressoars might he davelnped for

additional cottage indusiry actlvitles {e.g. palmting 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 %o

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

Dry Cell Batteries:
Diesel/l: ($0.21) $0.25
Gasoline/l: ($0.28) $0.3

Relevant conventional energy prices: (urban) / rural

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

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

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.

38
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Estimated number of potential customers:
Not clear

Estimated potential market:
Not clear

Present locations known:
None

TECHNICAL INFORMATION

System diagram

Sclar Panels
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Y )
GO
System components Price (*: Anticipated maintenance &
import) repair:
PV panel 460 Wp
x $6.50 $2990*
General maintenance
3 pcs. frames (G.1.) @$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 annuit y:
$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.

39
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Fact sheat PY application:

Small lrrigation System craup: Agrlcultural
Power supply for 2 tow head {2-3m) cenlrilugel puraping system which can displase a maxinry
of 162 cu.m af water (geod for appiox 1-1.5 ha ricslond),

COLNTRY: Phllippines |Dalevsst coveeriisnel snergy &EIE_QBPLOG'CAL HFQ
Fepdaten: GEM | pereoe: [uriar) fruzal Boarage ire s un: ER L e
Urh arg-drad s i o B5/65 % [ Dry Cell Batberiea: Sansona:
5 el ¢ ctlan; 33 % fDdes2l] ¢ (30.21) 30.22 June-Nay, ; wel, 4 kiWh/mad
Curancy Pesas jGasollne : {(30.28) 30.35  |Dec.May i dry, 5 KWh/mzd
Exshanga  reser Uss1=F28

cals; Sepl 1530
SYSTEM INFORMATION TECHNIGAL IMFONMATION
SHiytarr ovollabilne: T | Syer dingram
Craidy mnopy raquirad!
“ariakie: depending on daefly demeard Sajar Penets

whick varlas with the seascns and
melzarclogical condilion,

Tabal:

Prastle [naal mervloa: Poar

Comzetitiverass of PY systam:

Example rlezlznd [rrigation:

Dry saason:

BEd x 100 cu.m = BS0CGu.m

TV

Swatem comparenis

Mi=e Anfsipatad e atanance
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Wal saas0n:

20d x 100 com = 2020 cum
Tedsljyear 10,600 cum al $RIIfc0.m
Diegel pumped cu.m: FO0Z-50.03

PY guestionable for ricaland irrlgatlon

Stabug of prodocd dawebynmens:
400-500 OC pump unlls nat availeble,

(= inper) | S et

7V pana 468 Wp
x 56.50 B208Q%

[Genaral malntenancs
3 pes, frames (G3.0)) p$as (3106 : S50y

Coalzs & Switches ¢ 10y . 5100
el dey ruaning gl alactiua} ,
Traneport & Installation 5100

R&D: for tesling in combinaton Protlt mecgin S6EQ
with lilgh valva cash crops. (Pumps & Pipes/10v) - | 15500
Catire plad rombar of 2oteatial ¢ Ustormate:
Mot claar
Initial F¥ sysiem investarent $5545
Coete: 50.04/cem Coot annaloe: £38T
Estlmenpd palont’al mar-ot: FEMAR ":5.

Nct claar

Presast kot ans knowm:

Hane

Filat applizatlans sheuld conocntrato on drip-lirkystion

of cash crops e.g. vegetsbles, tohacee sic. Posslhly

I eambinztian with farm reservolr projoct of fle
Inlernntlonsl flce Research Instivse: PY systems

operating yaar raund wf elavaled water sloraye fieservolrs),
Anciber option 9 Ihe uge of surplug energy for heusehold

purpoass,

Fimancing scharmes shauld be ofered 0 farmers.
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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 %o

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

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

METEOROLOGICAL INFO

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

Average insolation: 5 kWh/m2d

SYSTEM INFORMATION

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/...

System availability: 95 %
Daily energy required:
Electric 600
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fa8ating element 18 h 540 WH Wh
fit. bulb 1 h 10 Wh
Total: 1,150 Wh

| Possible local service: Averade |

Competitiveness of PV s ystem:
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.)

41
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TECHNICAL INFORMATION
System diagram
LoD :
Solar pansls Bcu : i
v = o Hesting |
: - | - chromae| SlBMETE |
y = - 1 Qi 30w i
v 12VFG,4D A '
L_ Eatteries | .1 |mecro-| Elscteic fan
1 ; mot | o W
Bpes12VOC, | - i
= QAR g [ Incendescent |
: = 1 d oW |
1
| NCUBATOR 500 qgs
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 $240 S50/
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Bgscs. frames (G.l.) @$35 $105
ABREE Switches $20

Fansport & Installation $100

Profit margin $750

(Incubator complete) 10y ($200)

Initial PV system investment $4555

Costs: $0.08/chick Cost annuity:
$460

REMARKS:

This s ystem can produce 16 batches of 600 chick s/year with a 21-day c ycle.
At hatching success rate of 80%: 6400 chicksl/y.

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).

42
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Fact shest PV aaplication:

Pouliry Incubator

Group: Agricutural

Depending am the size 200.600 chicken of duck 532 can be hatehed in 8 PV powered Ineubeatar.

Compatitivaneds of FY & glen

Up 1o now Incubators are restricted
to electrified areas with generator
sets for back-up purposes.

COUMNTHY: FPhillppines [Hsiavant eenvenicnsl evergy METEQRECLOGICAL INFO
Faplatian: BUM | prices: [wbarg ) -ural funra i irag Aljan; s EWh/mad
Lirbanir =l distrlbustcn: 3565 % Seascne;
= aiactriliegticn: 35 % n.a June-Now, wat, 4 KiVh/m2d
Surrancy: Pasos Dac,-May ; dry, & KWh/mzd
Fezmanga  -ale: Usg1=pP2z5
Jate: Sept 1950

SYSTEM MEORMATICH TECHMIZAL INFORMATION
St avallabi by 95 % | Eyetc~ diagram
Dafy erergy required: . B = [ﬂ.‘l:}'"._ ________ 1
Electie fan 22 00 Wh i '; ] ::-II:H t
Hasziing alamant 18 h 340 Wh Y
lne bulb1 h 10 Wi 12\1!33.40-"\

“Eamerien |ﬁm Elsawfu

i , [mam 5l
Talal ! 1,150 Wh Em;-hﬂ B
Poxible keal s anvice; Average T _._;_ ST Instreeamil i

TR L]
JL INGLUBATCR S00 wyys

Sya w11 SO R Friza

Iri.' itizipzied maime 1anca
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Stall incubalars for unelectriden ool |8 cepar
areas do not (yet) exist. PY panal 500 Wp BCU 5903y
o 6. 50Wp S3=50 Baltarias $240/ay
C.amn: na. Battary Cantral Lintt 80 Ganaral maktenance
Cag Apr sy n.a. B poe. Balteries @ $40 £2a0 FEONY
Ctesus of prodlct develzprant A pes frames §GL) (3525 [F108
BCU made to order. Cables & Swiches 20
Trangpert & Installation 5100
A&D: protatype undar fleld 1asting Pratit margin 5750
slnee {985, (Ineakater comnleted 10y ({52000
Estimated number of aotential customera)
Cffshand estimate : 50 pes.
Initial B sysbam iruestment £4555
Lote: 50.08/chick Cast ar ity $460

Ezlimated palentisl mariet
EQ poe. ¥ 600 Wp = 258 k\Wp

HEMARKS!

Fresaht .ocaliufa Kadwr:

Infanta (Quezon Prowv.)

Thig gyelem can produce 16 batches of 60D chickadyear

with a 21-day cycle.

4t hatching suzcess rale of 80%: 6400 chlcksy,

Ineuhator self can be consdructed Joeadly by simple means.
Far immediaty markaling to farreer ¢cooperatives,
Commarcially seld 1-day chicks (layers) In alactrifled areas:
50,75 (exclading transport & tranepo losses).

73

Page 2 of 3

07/11/2011



pg 0043 Page 3 of 3

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/... 07/11/2011



pg 0044 Page 1 of 3

home.cd3wd.ar.cn.de.en.es.fr.id.it.ph.po.ru.sw

Fact sheet # 3-3

Fact sheet PV application: Ricemill 16 Hp

Group: Agricultural

A "satak e"-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/I: ($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 | 85 |
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avgitsalisy required: %

10hx16Hpx746W/Hp = 120 kWh

Lights:

pcs. x 10h = 0.8 kWh

Total: 121 kWh
| Possible local service |

Competitiveness of PV s ystem:

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
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TECHNICAL INFORMATION
Systern diagram
I
Sclar Panzls =181 inverter DT g omn
= — TR
) = . Jolie LA
" - ~ rootze 5 M1 MOVEX
240VDC, e | T e
: = 153-‘\ 121l romingl ——— 4 pos. Flunres-
- " g |\ .@G&mfubﬂﬁ
i “..la—"—i— 20\ .
L g 0 mmng e
A 4 i T Bateries
i
i i
Buffer capacity
34 KWp 240V, 500”0
System components Price (*: Anticipated maintenance &
import) repair:
PV panels 34 kW p
x $6.50/Wp $221, 000*
Initial
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| Bl¥sts: | Cost annuity: | |
System
IRERBARRY.
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.

45
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Faci shest PV appiication: Ricemill 18 Hp Group: Agricultural
A “satakestype of ficemill iz the amalizet ricemill currently available an the Philippines. 1t requires
minimaily a 16 Hp prirne maover,

COUNTRY: Phillppines |Fslsvart samenatianal eresgy FMETEQROLOGICAL IMFQ
Popainlicn: SO {prices: furan) f noa Sueregs inaolelian: & KWhim2d
Lraaniura distrlbutic 1 a565 % | Gaseling ! (S0.28] I0.35 |Semeons
s plecdrificaticn: 55 % |Kerosened : ($0.28) $0.40 |June-Now. @ wet, & EWhim2d
Cureany: Pesas Bec.-May : dry, 3 KWh/m2d
Crehabge  cate: Usgi1i=P32s

date; Sept 1932
SYSTEM [NEORMATION TECHNICAL INFORMATION
Sysam avalla'al iy 35 % [Syslen: disgiam
(1nily Brvs oy re quirsd: SE e
10he1 GHpxTasW/Hp = 12 K\Wh Eclar Fonls BCU |averer B A
Lighie: mlﬁ;ﬁ.}@,r
4 pes x 100 = 0.2 KWh e

; & P, Fudnes
@ vomt tubzo
LL- @23_&"!’ T

Tol: 121 kivh T
Paaaible looal service:
Cr pethiven s of M ayetem:
Purchase 15 Hp gasoline prime mover:
$1300

Suelem comparanls i'ricm lanticipa:ad maintenanca
N F I P
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- " iimpetl  [|& eEairs
PY panls 3% KWp
X $6.50Wp 221,000
Cogls
Caaul Auiraity:
Stalls of Bacust camdan nem:
Cetimated ramb er of petenthel eustarrara:
Iahla P4 ayasem Invesmant
Cosl TSt an Rty

Crtitaied poten:isl madet:

Preasnt locaticra cnown:

FEMARKS:

For an Inttlal I'n'ﬁes-l-n:l.e_ﬁ of epprox. $220,000 in PY panels
alone, PV powerad vicamillz will not be considered.
Thersfare any further calzulations will prove to be

suparfluoLs,

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/...
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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 link s for
(inter-) national communications.

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

% electrification: 35 %
Currenc y: Pesos
Exchange rate: US$1=P25
data. Sept 1990

Diesel: ($0.21) $0.25

Relevant conventional energy prices: (urban) / rural

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 %

Dailv
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FRgfigieivers: 2 pcs x 24h x 48W
required: =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 s ystem:

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 + expans ions of telecom network: 40-60 stations

Estimated potential market:
40 x 1 kWp =40 kWp
(minimum)

47
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Present locations known:
Zambales (PTT)
Marindugue (RCPI)

Systern diagram

Solar Panels

&

A

Ay

Bpes@

TECHNICAL INFORMATION

LOAD

_Tn!r-;

BCU o

| P s e e
+alp0.ooa Dc%ggnb'a.jner B

| L —__= """'_l
Batterizs = | | @i
= ag12vDhe| i
T 1A -] ] '

" | Transceiver 1

" | Transcaiver 2

COW Tower-

—mbwp  12VDCA0MAh

| System components

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/...
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PV panels 1020 Wp BCU $510/10 y

X $6.50/Wp $6630° ERes $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 s ystem 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.

48
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Fsct sheot PV application:

natlopal cammunicalions.

Telecom Helay Station faroup: Telecom

& small backdo-back tranzeclver system [2xd8W) pravides telephone and telegraph links for (irter-}

COUNTRY: Philippines |Ralevanl zacveciona onorgy METEQRCOLOGICAL INFQ
Papulation: GO | pricus. [L:Lar) Frdal Avztage jrsaletinn; 5 EWhym2d
Vg e d e Tibation: A5/E5 % [Diessl ; (F0.27) B35 BRSO
i edec:llectian: 35 % June-Nev. ; wet, 4 kWh/m2d
Curtetey: Fesos Dec-May ! dry, 8 kWhim2d
Ferhanga  rate: Usst =P2s

Jatw: Sept, 1230
SYSTEM INFORMATION TECHNICAL INFORMATION
Syalem cvallak ky: ¥3 % |Sy=cd agram

Laily ensegy "aquirza:
Transceivers: 2 pes x 2ah 480

Bpo-Azrag

D

= £.310 ¥h
2 Il. lebes 15h =430 Wh
Towecrlig it 1ah = 200 Wh
Radia 12 h = B2 Wh
Telal: q kwh
PoEsbla ‘ool sarvice Posillva

Compatitivenesa of By oystarm!

As hybrid syatem (PY+Pleaz] back-up)
diresthy cost competilive Wil 2on-
venl[onal eystar wilh 2 or 3 gan-zets
harairea nf rarh ned cnate of lahooer

1620 i

“eNIGCEn

GoJd s
=
5 =
aplpn o DO

Careles

| aizvec|”
T A

Lpe

ar

LOeD

o T:n:r Tl‘:r_'l"_iL'i!.'-.\'L'l"l

e

—~ 2;:0:. F‘uﬁra:-
Q | e iuies
w | g
radn
_5 :ﬂ_'l_ﬁ g TO':'-EI"
iy Mgt
et W

Svelem eamparzite

Frica

LR

IAnii:ipa{ad TainEnanca
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e L R R L I ISTE N AT - A R
fued, maintenance & repair. P panals to20 Wp ECU 5510410y
E.g Sx3kVA diesel gen-sets: X $6.50Mp 663 Satterles 5400/4y
Bahery Confrol Lnlt Generel mainlenance
CostAnnuh STODD (FTT Zambalee] (1080 Wp x SD.EAVP) SE10* S350y,
Sz al produst devAcpine g & pk Datterles @553 $40Q
Produst ready, T pos frames {31.) (PR38 (5248
DC-DC Convertar G40
RAD: None Cablez & Sniliches 5100
Transporl & Inslallalion S503
Fal=rdad rom'zer ol potandlel suslomera Prekit margin F1EQ0
Canverting exiaing relay siations
W Y + expansions ef telecom
nelwork: Ab-50 statlone, Inlil=| P sysiem bvestment | §10036
DoEle: 5100/monih Cost anwity: Z1150

Estliaded oS nilél MErkat:
40 = 1 kWp = 10 I0Vp
[roinirmum)

REMARKS:

Masert kodations knzwn:

Zambales [PTT}
Warinchugque {(RCFT

PV gyslem to be conlrolled by radio operator.

Hyhrld systoi (PY=Hescl) will have a cost annulny

-2 52000, PV systams affar less air patlution & noise,
Fule dispasil of batlerics dooyeling) i@ resommended
Irrnadiate Intarest by leading Phil. Talecom

campanies {PLOT, PTT, RCP|, Eeglemn, Queanc Wireleys,
BUTEL) In converting exlsting reraote: relays to PY.

Im & Tewr casas 2 norid axdansian minght be more eant
effective, Also larger (H0-80HWh!d) staliens ran be cosl

cifectively operaice 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: US$1=P25
date: Sent. 1990

Gasoline/l: ($0.28) $0.35

Relevant conventional energy prices: (urban) / rural

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

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

SYSTEM INFORMATION

| System | 95
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BeNadHEYgy required: %
16 hours x 26 W = 416 Wh
Total: 416 Wh

| Possible local service: Positiv4

Competitiveness of PV s ystem

acid batteries incl. hauling.

Competitive with grid extension of > 0.5 km. Competitive with (manned)
gasoline-powered electricity supplies. Competitive with daily exchange of charged lead

Costs: $30-$40/month

Cost Annuity: $350-$p00/year

Status of product development:
PV power supply ready.

R&D: None

High quality BCU made to order or imported.

Initial interest approx.
25 cities/towns

Estimated number of potential customers:

Estimated potential market:
25 x 200 Wp = 5 kWp

Present locations known:
None

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/...

50

Page 2 of 3

07/11/2011



pg 0050 Page 3 of 3

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/... 07/11/2011



pg 0051

home.cd3wd.ar.cn.de.en.es.fr.id.it.ph.po.ru.sw

TECHNICAL INFORMATION

Syetam diagram

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/...

. . LOAD
Salar Pane! BCU " Photo switch " - Fluores-
'v'# = cent -
g 7 — & |tube
; ‘ 0W
22 \Wp 12YDC,6A h—
Baltery
_-L_
I
12V¥DC,408h
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 /7N
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Pefbles & Switches (autom.) $75
| FEREBort & Installation $150
_g@'fjtmargin $350
nitial 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.

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/...
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Fact sheet PV applocaton:

TV Translator

An {funmanned) 100 (ranamitling pawer] TV relay strategicaliy siuated on or near a maumais lop
can provide a good quality signal to satlamenis Below.

Group: Telecom

Gomrsatlthsnsse o M svstarn:
Competitive with grid extlenslcn of

=+ 0.5 km. Cempeilllve with {(menned)
gasaline-povered elecricily
zuppllien, Compatitiva whh dally

PO S S T | PR R )

COUNITRY: Fhillppines |rsevart corvantional 18 gy METEQRCLOGICAL INFO
Paopu letion: EOM | s [urle i f russd Avarega insolatinn: 5 kWhimad
L rearirral disrik sioe: J6/66 % |Geanline] : (80.28) S35 |Senneas
T hechrificetion! a5 % Juna-blav, ; wel, 4 KWhin2d
Cunency: Pesos Dec:-Mey :dry, & kWh!mzd
Exzhonge sl Usi1=Fas
e Saptk. 1880
SYSTEM INFORMATICN TECHNIGAL INFORMATIDN _
Syelam mallabily: A5 % | St g e
Chai’y emengy tagukad:
16 houra 2 2B W = 418Wh ; LOAD
Sk szl BCL Prida salch F oo
; 7 - !cincs
22 f;.fﬁim ' b
Eattsw
Talad : o _#1EWh H
Preolt a loszl e wlee: Pasitive .

I R L
Sy e ot nponae Priza Artslpales nalplarsnse
T imast S repair
[ Crnenne..
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26 x 200 Wp = & k'Wp

'iﬂwiﬂ[igl [%]] I'..'iuﬂg':l,l UL HHSL "y |'.It|I1EL'=I [ '|'I|.l H=A=L1] GPWU!'
hanarlas incl, hauling. I §6.50 $1300* Egiterles 5500y
Gl Fi0-3d0/month | Battery Gontrod Unlt 330 General maltenance
Coal Annudly: $I60-3500/vear |Batery %50 S0y
Statug of produzt develapme 2 pea, frames (GE) 335 (370
PV powear supply ready. Cables & Switches [autom B 575
High guality BCU madsa ta ocder Transporl & Inelallation F15
of imparted. Prafit margin $3s0
R&D : Hone
Eel naied number of poke 1i'al ¢ sstomarns:
Iniial interasl approx.
25 cilisstowne e
IRl 7 eystam irramedrm $opas
Conly:  S22.50/month Gt annulty: 5270
Eal nzied poretdel nad=: REMAFKS:

Frasea lotaliars known:

Mone

Campared ta the haullng of chargsd battarles

PV charged Batteries have an extanded servfos e
Sugh TV translafors cap increase the area of coverage
of government & commerclel TV stellona [ar a relatively
fow [nwestment. Howeever current [ntersel seems low.
Filot profect should be consldered with ope of the

4 nalional TV stationg or wilh 2 regional TY 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 9

«

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

Gasoline/I: ($0.28) $0.35

(incl. transport)

Relevant conventional energy prices: (urban) / rural

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

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 %
Dailv
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eoafgsesw x 30% (time switched on) = 105 Wh
Regireds Wh

| Possible local service: Positive |

Competitiveness of PV s ystem:

Competitive with regular exchange of charged batteries,
including hauling charges.
Cost Annuity: > $1000

Competitive with any manned gasoline powered lighthouse.

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

50'Wp 12 VDGl 104
Ba

Sysiem diagram
LOAD
Solar Panel BCU Fhotoswitch  Tmer
'v . [Gwich .
i — [F et mm - <
= ; T off

eny -

12VDC, 100 Al

Ieteeminent directionalf
nondirectionsl sigral light
approx. 30% switched on

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

Erama

2R

laratinn)
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Viains oy wwuauu iy
ables & 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 s ystems for stronger light. PV charged batteries have a comparatively
long service life. Safe dis posal 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: Lighthc}use/Seabuoy Group: Telecom
A {unmanned) SOWp PY powered nzvigalisnal light provides security at sea.
COUNTRY: Fhlllpplnas | Fiabeva convee o al acstgy METEDRQLOGICAL INFO
Pap.ikadlan: BAM {piaes: 'urbas) Frurel Averayg s scbatlon; B kWh'm2d
Iarbar,/u-at & eaib o 36,65 % |Gasaline/l : ($0.28) $0.35 | Zeascns:
#: ohoctrillzation: 35 % |1 lead-acid hallary Jung-Maw. @ weet, 4 KW Hmdd
=01 R Pesoa |chargs (0.5 K'Wh): Dac.-May : dry, & RWh/mad
Eunhange  rae. U531 = P25 |approx. 50.75

date: Ecpl. 1930 | (Incl, transpar)
SYSTEM INFOEMATION TECHMICAL INFORMATION
Syatern &valobil ly: 83 % [Syateni < aglam

Da p cansigy requinesd:
10h & 36 X 30% {(Iima swilchad on)

=105 Wiy = s
Sula Fangl ael Phczviisy  liner
= wrem
= LA

e Byl oA

= Irgoariert drecli il |

ot o 165 Wh R bl Sae s
YFPoeable Inerl ser‘.-i-:_u: PosHive | i TR A R
cnpelisranses of Py systam: 12 Y00 X Ak

Competilive with any naaned facaline

powarad lighthouse,

Al tslaned maisteranes

Competitive with regular sxchanga af S panputaele rica |

P T P P M P

[LERL LT E rmnmies
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LILAT U LBAILEIED, LU (o [ ket S R L
charges. PY panel 50 Wp BGLU G505y
x 37.90 P37 Battery $60/4y
Batary Control Unit 60 Genzral maintenance
Goat Anulty: = £1000 |{wentherprosi) B4y [may wary
State ot producl deveiagmiert; Brtlery 230 according ta
Praduct ready, all companents lacally  |Frame (&L} g35 lecation)
awailable, RCU & controls made to Cablea & Switchea $15
ardear. Tranepert & Ingiattatlon 350
RED: Hone Praofit margin 10
Estimated rum: e &f £ Mot redomers: {brull + timer + housing)  {(3100)
Cuprently 36 PV lighthouses for
1S yeara In speration by Phil,
Coastquard Immediate Interasd in Initial ™ eyetarn irvashr an £H9E . il
40 systems. ‘costs:  S10/reonth Tl annuily. $117

Catimwed poterd &l maro:

REMARKS:

a0 x 60 W = 2 BWp

Tresernt lecstions kngwn;

Thraughoul Phillipine archipelage

& municipalities (porte).

Posslbllity of larger PV syalems for stronger light

PV chiarged balteries have a comparallvely long service
life. Safe disposal of batterles recommended,

Te ba markstad a3 B complote systom.
‘Watarproo! system can ke mounded on sea-huoy,
To be marketed through 1ha Philippine Coasiguard

55

Page 2 of 3

07/11/2011



pg 0055 Page 3 of 3

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/... 07/11/2011



pg 0056

home.cd3wd.ar.cn.de.en.es.fr.id.it.ph.po.ru.sw

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 %
Currenc y: Pesos
Exchange rate: US$1=P25
date: Sept. 1990

Dry cell batteries:
Size AA: $0.20
Size C: $0.25
Size D: $0.35

Relevant conventional energy prices: (urban) / rural

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

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

SYSTEM
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BNteRMAAI@Mity: n.a.

Daily energy required: n.a.

Total: n.a.
| Possible local service: |

Competitiveness of PV s ystem:
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)

56
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TECHNICAL INFORMATION

System diagram

Solar Panel

He:_:'i':i_a_rgeahfé

batteres ..
type AA C, D

System components

Price (*: import) Anticiphted 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
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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 PY application: NiCd Battery Charger aroup: consumer
PY rechesged Hickel Cadmium batteries (Stze A4, G, O) reglace Lhe reqular purchase of
dry ecll batferles for tprehes, radios ele,

CCUMTRY: Philippiﬂl! Seleranl convonliona cuc gy METEDHROEOGICAL |NFD
Populedon: SOM | sleas: bt/ rosel Aonerage jneoketjon; o kWI'I,"mzd .
Urban fpural distribtion: 5065 % | Dty cell betierias - S oot
. cleFrifiealicn: 35 %0 | Size A4 ; BO2D June-Nav, ; wet, 4 KWR/m2d
CuIeiey, Pesca | Size O :50.25 Dec.May : dry, 6 KWh/mad
Exchange  rabe: L1 =pP23 | SizeD 5035

dale: Sept, 1890
SYSTEM INFORMATION TECHNICAL iNF ORNATION
System.aua Tabilly P — )
Meally anemy reeubeed: n.a.

St Panl

| chagaabie
= | battaties .- -

Totrl n.g.

Paerib ' lesal rarsize:

Cenpeidenses o FU ayean

When 1ha charger is used for

4 hattarlasiveek andd 50 weelsyesr
and batterlas + panal (3315 for 400 Byetem sompancnts [Pﬁua
cveles including batteries.

Anlic pasd iralttshahoa

2 wniraain -

RN L RS
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g e g m mmemem s Vi s e
price/charge 56,06 v, 50.20-50.35 per F¥ panel 4 Wp sq0* e
dry cell Battery
Cragte: nL Casing 510
Dast Ay n.n {4 pcs. NICd Batteries
il o produst deyolapmeni Size O {Saq*
Product not avaliahle
Profit margin 510
Eqtimedsd namber of patactla cestomes:
3,50 households unelectriled.
Inttlally 1 chargar/500 housshalds =
YOO units, fater 1 chargew/'sD houke- Il A st 11 Do atey et S50
Rhalds : 70000 woils Caets; 20.04/charge Cosl unr uily: a9

Hliir aled polential makst:
70O x 4Wp = 28 kWp
{later 72,000 x 4Wp = 280 kW)

Presand locaiors known:
Burlas Island tfleld 1ast)

REMARKS:

Estimatet service life of PY charger ! 3 years

Pogslbly la be egulpped with A-Si panal.

NiCd batterles economically replace dry cell batierdes and
thelr stwviranmaritally unsafe dlapoesl
Far veaIn all sors of poriable appliances.

NIiCd batlerles locally avallzbie D all sizes.
Controlled dispasel of disused NICd battarlss Is

rocommendead.
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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 %
Currenc y: Pesos
Exchange rate: 1 US$ = 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
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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 s ystem:

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

59
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Non

Present locations known:

TECHNICAL INFORMATION

Systam diagram

Salar Panel

10Wp

;TBatter,r @:—?

) .

Inc, B Fl, tube
10w

I .E:. . PRI R
Portable R
12VDG, 15Ah 3_ i

dio

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

PV panel 10 Wp x Battery $20/5y

$7.50/Wp $75*

1 battery $20

N aldan~ aan
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wdnies D 1V

Brofit margin $20

RIA BV 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 s ystem easier to operate, replacing the use (and disposal) of dry cell batteries.

For pilot production & marketing.

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/...
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Fact sheet FV appicatio:

FPortable PV

Group: Consumer

A 10 Wi partzble PY power cupply for lighting & radio For suldaor mctivilies

{eamping, rekking, haal.ing_i.

COUNTRY: Philinprn 2% |Felzvant eevertlond £nemy METEQROLOG |CAL "\IFU
Populston- B0 | prless: turkan) fruzsl Furwl e irmeol alic P W h/ma2d
Uk, mral d eibation; 35165 % |Kerosene/l ($0.26) $2.40 {fratany
%t alaci ol an: 35 % [Ery Ccoll Balterlea @ June-Navw, @ wet, 4 kiwh/mad
Cuarrency: Pasas | Siza AA 20,20 e c_..'g'[nr : dl’j’, & kWh!m2d
Feramnga e 1U58 = P25 | Slze © $0.25

Cah: 3ept. 1990 | Size D $0.20

SYSTEM :MIEOHMA'J'ION

TEGHNICAL INFORMATICN

Erstem avellzblik: B3 %

Mooy aencsrogy wesegyiinesel;

Partable redic 2h 10Wh

Light ah A40Wh

'

Textel 2 S0 Wh

g zibbe o G ) PGOI‘_
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Sompothivarsse of BV apstany
Campatlthea with the uze of kerssane
pressure lamps & dry cell battar]es,
E.g.: When In usa for Ghdfy, PV

EUPPPIPTPIUTFRITE PR T SRR | N RO PO SR

Gyebaraciagram

Sofar Fanel

| ‘Batery

1 3-‘;-'.}p —

1BVEG, 15 A7

Syeiam sompcnents

||.»‘m‘.'=ipa?ed ma AlEnanae
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SYEENT TR G EE O Uy GEIL DS {* . Inageart) & BUpr s
(611.20) and 24 | kerceans ($8.60).  |PV pancl 10 Wp ' |Batery s20/5y
F7.50,\fp §75%
1 baliery 320
Gy %2080y Cables & awitchez E10
Ctatirs of proe 1o developmens: Prefit mangin 320
Product nat avallable.
RE&D; preduct manufacture
Estimatad number of patealiul sudle-ees:
For pllot merketing:
1900 pos.
I itial P eyysbam iemvestmend $1zn
Cuuls: .a. oot BT 18
Zet'murad pe-an ‘sl markat: REMARKS:

1000 X 10 Wp = 10 kKWp

Presant ke oations Kook

MNone

Estimated IHetime porieble PV poveer supplyi 104
Paselble uge of A-51PY panels.

PV system enaler o operate, replacing the uea fand dizposal)

af dry cell batterfes,

For pllot production & markeling,
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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: US$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 | 85 |
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BeNadHEYgy required: %
4 h (2 fl. tubes/room) x
6 rooms = 960 Wh
Total: 960 Wh
| Possible local service: | Average |

Competitiveness of PV s ystem:

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

12 pcs. x 4h x 0.1 I/h x 5a/week x 40 wly 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 |

62
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TECHNICAL INFORMATION
System diagram
LOAD ;
kb SR 21LIubes 2fitutes
. = | @2ow |y @200
= ‘Rocm 1 %) Aoomd -
‘r 12voCEsa | g]mn rbegw. — %ﬁéaiﬁéz'
v ) :
| Banerias| @ o @ (ot
- - L offubes ——  2flautes
. d ] 1 @. C@;w @ 20
Spos 2V0C Foom 3. + RoomB
Smwp 75 AR g L 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 U nit $90 General maintenance
3 pcs. Batteries @ $50 $150 $35/y
2 pcs. frames (G.1.) @ $35 $70
M ahlac QRN
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vauico wou
&ransport & Installation $100
[ EPYBRD Rrargin 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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Fuct sheet PV application:
Providing adequsata & raublafraa lighling ko B.g. a G-roon school bhuilding will faciliate lha nplemean-
Eation of nighl-class programs widch sesm appropriate for ibe scdiucation Of the rurai poputation

School Lighting

Group: Camneunal

Compalilivenzes of PY aypastem:

(3907pe) 2

2 Keroagte preasure unpaclassraom

12 pes. % dhx®1 M x Sdliweek 3

IV

COLUNTRY: Philippines  Relevatt convant anal enatgy METEOROLOGICAL INFO
Fapulalon: BOM  prizes: (ban) frual Aaverage inaclolion S }Whymad
Urtiaavrunal clatribuyan: I5/85 % Kerosened : (80.28) £0.40 |Sazeans:
o clesiilioution: 5% | Jurke-Neow. @ wet, 4 kéth/m2d
Caitranay: Penas Dee,-May ! dry, € KWh/m2d
Erchange  talad UsE1=F 25
dalm Sapt. 1950
SYSTEM INFCRMATION TECHMNICAL INFORMATICHN
Syt eval slally: 85 %8 [Hyetem dag am
Dally oncgy roqund;
4 h [21l. lubea;Toom) x P
6 rodos = 250 Wh L Liuosy
;. Pooms
. aﬁnm I
RS
e BEONH i s St
Possitle kccal shtvice: Average &3 E Ehe..

Satarm somaanEte fFr'ca

u.l.rr. ‘sipatad meirtenaics
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40wy x 80,30/ = $2B4
Maintenanss 12 pex x S134y = STEENY

sty £E2 { moyilfy
Ciost Aty F 618

PY manel & 200 Wg

x 3820

Bkl ierde Contrel Unit
3 pos, Batlerdes @ S50

Hiatus of puordect dave!opmenl:

Product ready, components Incally
available,

BCU mede to arder.

2 pes. framas {G.L) (@ $35
Cables & Swiches
Tranepor & Installalion
[Profil mergin exed}

1z pes. 1. whasy

Ezvmated nmbser of potertial custoners;
1 night acheoly 50,000 nhabltants:
B schocis

|altlal B4 syt vpslmeand
‘Gele 522/month

[0 LYC=CEE
BCU $9aisy
S19E0%  |Gatteries $150/2y
Ea0 General malntenence
5150 S35y
370
£30
5100
(#a0a)
{3215}
2410

Zoskun iy ﬂﬁoﬂnmuhas]

Fatl = ater netnndisl market;
500 schools x 300 Wp =
180 KW

AFEKARKS;

Frasee | aculicne kriow:

nene

recom anded,

Gzt annully Inel. purchaze & mainlenance of fl. \ubea.
PV provides claseraom wilhl troubletree and safe lghting
{ro fire hezord) while improving the

classroom atmosphera [no fumes).

Gafe digposal of Iliubes & batterles {reeycling) I3

For Immediate rdroduclion through rurat
education programs by both government and NG.O.'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: US$1=P25
date: Sept. 1990

Diesel: ($0.21) $0.25
Gasoline: ($0.28) $0.35

Relevant conventional energy prices: (urban) / rural

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
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BtarViAaIablity: 90 %
Daily energy required:
5 batteries charged/day
x 0.5 kWh/battery = 2.5 kWh
Total: 2.5 kWh

| Possible local service: Averagd |

Competitiveness of PV s ystem:

PV battery station charged/y: 5 bats/d x O.9(avail) x O.9(station occupanc y 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

65
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Present locations known:
Bulacan, Verde Island, Burias Island

TECHNICAL INFORMATION
System dlagram

CHANNEL 1-5 LOAD .~ ...
Solar Pancls s

Autcimatic chargs e éaﬁery A
controller T 12 VDC-

)

74, (Ba, A fully charged. _.|L_ BaﬂeryB

automatic switsh over 12VDG:
o Batt, B : L L
200 Wp . B) R
System components Price (*: Anticipated
import) maintenance & repair:
PV RCII
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v

(e

_?rwg:Wp @ $6.50/Wp $6500 SAabmaintenance

cs aytom. Battery $100/y.

Eoén?roﬁ lFJnits @%$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 s ystem will result in extended service life of the
batteries. Such battery charging stations will be t ypically 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 pack age seems appropriate. For introduction through non-profit

electrification plans.
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Fscl shgat PY applization: Battery Charger [ Sroup: Communal
A 5 channe {@ER00 Wp) bettery charging stalion could charge enounh balieries to supply up to
70 rural hauseholda with the most basle 2lectricity needz for llghting & radio.

COUNTRY: Rhilippines |Pelevarl aarvartisrel arangy '_W"_E ‘%&QG!CAL NFC
opulation; BOM |Fives: etz frural Aogzagi gl e 5 kWhimzd
Urhan, runal ¢ ik ot e 35/65 % |Diesc] : (20.29) $0.25 £opnenar
% alecirificatian: 35 % |Gegollne ; ($0.25) $0.35 June-Hov, ; wal, 4 KiWh'mzd
Curan we Pesos |1 charge l=ad-acid baltery [Dec.-May © dry, § kWh,mzd
Enchung rale; U531 = F 2o |{0.5kWh) §O.75

dale: Sent, 1990 | (Ingl. trenaparf)
SYSTEM INFORMATICN TECHNICAL INFORMATION
Syala H;.a;i.la;ilw: 80 % Syﬂvl';. .L.Ii.a.gta;n
iy arargy required:
7 batterias chargediday CHAMMEL 1.5 LoAD- -
A 0.5 KWhibatlery = 2.8 K\Wh Eaa Jane's Gl 7

Autonai ¢ ol arge Eiaf.{ary A
corio kr A T iz VOG-

]

st 25 Wil M_ [ 3an Aty cherged | _ [BereryD.
Foaahla [aeal znrenn- Avarage EkeAhc switch oeer 12 YD

Oy tivaness o Py ayean; =R o il &) S e

PV bailery atalian chargedfy:

5 batyd x d.8[avall} x 0.9(statlon

oCoupancy rate) x J65dy = Syt L A T s E- e lar licipate rslvananca

approx. 1500 batteries/v (TEDRN 1

i s Bt
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I T T T T N S S TN P s

Currant commercial charging rates
vary per ared and baltery slze;

Couli:  $0.50-1.50/chargalexcl. transp)
Ciosd Ar.nuiy: n&

Sratua A product developme nt;

Functioning auwtomatle charge conlrailer|
facally produced, made {o order,

RE&D:; Impravement charge cantrollers,
durability of hattaries,

Esliznedud Twnnbac e peolortul oo

Inital Interest: S00 syslems for
remote smalk island communities &
meounlaln actlements,

T —
PY panels: 5 channels ECU §?250M 0y

& 200 Wp @ 56.50Wp [2=1= el Ganeral maintenance
5 poe autaom Battery 3100y,

Conlral Lnlts @5150 5750
Frames & Cables SU.E{I,-'Wp FE0G

Salary operator
S0 IO/ baltery =

Transpart & Installatlon 3500 S1S0fyear
Simple hausing 5500

(Profil margin exel) (S1750)

Inillal. P;'.f. .c-yctern ‘v mert S5FE0 s
Toal: S0 GDBk Y charge  Sost Annuity; 5395

Eellmzlad patantlal matet:
ismx 1000 Wp = 500 kWp
!

Presen: oo ations knaw::

Bulacan, Yerde Esland,
Eurlas [slend

REMARK::

The relatlvaly low charging currente of this PY system will
reault in exiended aervice [He of the batlerles. Such batlery
charging stations will be hypically suiled for smell, remote
communltles (&g, Tshermen, mauntaln villages). The
remcienses makea bettary charging elsewhere Impractical,
expensive ransport up 1w $0.5/baticry) and unrellable
{landslides, rough seas|. Bataries uted in local PV sharging
glation will live langer (less wansport damage}. Fingnscing
schame for battery & 7l whe package seems appropriate.

{Fer intreducifon through non-profk elactrification plans.

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/...

67

Page 2 of 3

07/11/2011



pg 0067 Page 3 of 3

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/... 07/11/2011



pg 0068

home.cd3wd.ar.cn.de.en.es.fr.id.it.ph.po.ru.sw

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: US$1=P25
date: Sept. 1990

n.a.

Relevant conventional energy prices: (urban) / rural

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.
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| l: ] 80 |
g W

| Possible local service: Averagl; |

Competitiveness of PV s ystem:
No direct competitio

Cost Annuit

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

68
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TECHNICAL INFORMATION

System diagram

Solar Panel

hd

22 Wp

oo LlDAR n

BCU - Photo switch: "~ - Fluores-

= : T cent;
12VDG,BA 2 SE e

Battery

_.:L'_

I
12VLC,40AN

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
Phntna [N
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Pitake (G.1.) $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.

69
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Fzct shest PV applicatian:
PV stand-alone Bghting syatem tor sireel, square er compound fliumination,

Streetlight

Group: Commiunal

COUNTRY: Fhillppines |He'e\*a.n1; coeriarm aral ensrgy PJETEDHO[_OGPCAL INFO
Poplitaticn: EOM | pebe23: (uraeny [ rura! Aseizree il e 5 kWh/m2d
rzairura! disthudbon: 3563 B ssars
4 alectrfization: 36 % n.a. June-Now. : wal, 4 KWh/m2d
Bumanmy Fegop Dec-May = dry, 6 KWh'm2d
Exchenge  roto: USsS1=P2E

cate; Sent, 1230

SYSTEM INFORMATICGN

TEGCRMNICAL INFORMAT!ON

System avall abilty:
Ealy ererge ranuaingd:

fl. tube 4R

Toual |

B5 % | Eyster dingram

ok hioad aarvice

Mo direct competilion

Compslivenass &1 PV systam,

= g0wh L o
Sola: Pewl RCU Pzt switch- ~ ¢ ' Floores-
i y i s [ |car
/{:—'1 T IUD;.-:\! :
Swp 1EVOCEA T,
| saray
1
Ayerage
12¢RE0kh
Cyalen companants Frice Ehnlic'lpul d rnazind Tariog

{*iEmped) & repair
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P pancl 22 'Wp IBCU 5305y
X5T.50 5185* {Balery 359y
Baltery Conlred Unit £20 iBeneral maintenance
Semt A iy Boitery 8555 . Eafy
Edus of product devalearers Photoawitch o5 |
All eamponents {ocally avalleble, Frame {G.L) 535
Callles &5
A&D: cheap haltasts (miniverters) {1 febe 4+ holder) (&im
{or energy saving bulbe [ZW, 9w & 130N Transport & [nstallation sz0
Ezdmabed reanber of potontic] sustomnas {Prafit margln axcl.) (550)
1 straatiight/s000 Inhabitania
in unalectrified arsas:
700 unlts Intial 7 Sy £TaM: SIHEIRIANT $328
S — Cests  §3.40momth Costaaraite  $AD
Esfimaled petenliol vk REMARKS,:
7E00 x 22 Wn = 165 kWp Using s 50 Wp [$375) pane] will resull In double the
haurs of operationsndght or enable the uae of bigger
capacily lamps. In grder Lo mezimloe the pulput &
Prazert o aic s howt; mimmize power consumption, the developmeant of
"minlverers” (aallaat) for enengy asvimg bulbs
Quezon City, Bulacan, Gebu |atend, i recommended. Such lights would also secrn suitable far
Nege Ciy. gquardhouses ete.
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Fact sheet # 6-4

Fact sheet PV appilcation: Drinking Water Supply

Group: Communal

A PV powered (336 Wp) jack pump 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: US$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 kWh/m2d
Seasons:

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

Dally energy required:
Variable, depending on
Total: max 1150 Wh/d

System availability: 90 %

required water volume.

| Possible local service: Averag |

Gen. Maintenance $50/

Competitiveness of PV s ystem:

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

Costs:

$1.17 /cu.m.

Cost Annuity:

3775

Status of product development:
Jackpump technology present.
24 VDC, 120 W electric motor not locally available, pump switch & BCU made to order.
R&D: system optimization

100 system

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

Present locations known:
Bulaca

TECHNICAL INFCRMATION

System diagram

Solar Pansls BCU

| 24 VDG Prime

llv = mover, 120W
Zafotia A Gh g RN
v Batteries
L e
@Vp i
& pos 12V0G,
75 Ah
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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 I) for additional reliability. Jack pump 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

qualit y.

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 shaet PV applicat.on: Drinking Water Supply Qroup:  Communal
A PV poviered {3368 Wy} jackpump may pump 2000 Fday avar 2 16 m head. This ia sufflelent water
for aprprox. 39 families {10 l(person}

COUNTAY: Phitlppines [falecars convantion aaergy WMETEQRGLOGICAL INFO
Fopulafon: GOM | ices: jwaa) i noel Buseade Irasiatior: 5 KiWhim2d
isaniunal distril:utlan: 3IEE5% Eaneona;
2 mptflmnden: 86 % | Diecal)l: [$0.21} %025 Jura-Nav. : wat, 4 KWh/med
Surrer sy Pascs | GasalingT: {30.28) %035 |Dec-May : dry, & KWh/m&d
Sxcheangue  rala S5 1 =P 25
: dae: Sept, 1990
F¥BTEM INFORMATION TECIHNICAL INFORMATION
Sy Ewm mafabiline: A0 %5 | Syatem diogrem
Caily enersy requlmd:
Varlahle, dependiity oo sequlved R - P.J"|:|]_| e
+ i 2 i e e
wakar valuma. L—v ) i ;
E ; L,H_
Tatal ; miax 1150 Wivd ‘
HEWn S
Fossibla laca: serice: Average 26 15D,
Competithvensse of MY swsterr: )
Gagoline powarad Jackpump;
Pump, housing, 1ank & wel 82000
1 Hp prims mavar $500:5y Hyetam curponents Frica Anticipaled nalrmanarce
Fuel: 4 h'd x 0.9 (avall x 365 diy i simpor! ||& repair:
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X SOIE = B950/y, QI 530/y

Gep, Malntenance §EQYy

CoEla F1.97 foo.m.
C'est ANCLit: L)

T-alue of product davalaprand:

Jackpump iechnology present

24 YD, 120 W cleckric motor not locally
auailable, pump ewilch & BCU made

to order. H&D: system oplimization,

Estimabed number of pater'd cudomers:
Barangay - drinking waler piegrams
Inithat estlmated Interest;

100 eyslemns

BY peneiz 336 Wp

x $8.50

Baltery Control Unk

I pry. Frame {G.1) @3S
& ped. Befteriea B $35
Cablea & aulom. swilehes
Tranzpart & nstallation
(Wil ipumphouszing/tank)
[Profit margin ewcluded)-

‘nlde! 2 euatem investment

£218%

$90
£105
£210
£100
$160
{($2000)
{$E0T)

$2E40 '

BGU 590/3y

Eulteriea S210/9y

General malniznance
$a5/y

{Generel malni.

pump ete: $90,'v)

ot F0.77/cum.

Caztearull BSOS {Incl. pump ctc.)

Estlrertad podan:lal markat:
100 x 336 Wp = 34 KWp

AEMARRKS:

Frasenl localions Srowm:

Bulacan

Walartark (2000 1} for additlanal rellability. Jackpunip

type Of waterpumpe typically suit relathrely small

velumes and high heads (= 15m), Ih 1erma of capoeclty
Gaeoline & diecel pawered pumps above the wel may posa

4 hazard la the drinking water quallty.

F¥ pumpa could possibly fill the aiche botween
handpumpa and tho much blgger diesclpawered pumps.
Safe dieposs] of battarles (reeyeling) is racommendsd,
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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 s ystem with a capacit y 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 =D M1.60=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
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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 s ystem:

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+QOil $950/y; Gen. Maint. $600/y;
Personnel $350/

Costs: $3800

Cost Annuity: $0.36/qu.m

Status of product development:
Initial s ystems 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

Syste m diagram

inverer Puﬁpléﬁnm[: LOAD | _
= —d o1 Submarsible.,
£ Rl ke | PUTRZ KW

!

b
;:—:v; 15w.3w,x;'..,3 mh
A4 .

\:"\";a__'.le:nénk senlst_:nrfer
Hightlow .- -

L R Y
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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 s ystems 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 sneet Y appicatian: PV P ump System @roup: Ganmuna
Exaniple of a high-head {50 m dynamic] PV pumping system with e cepeslty of approx. 26 camiday,
g4 will he introduced throeugh 2 PV pumping diceaminatian program.
COLINTRY: PhlllppTnes | Seleva convernianal erzrgy METEQICLOGICAL INFO
sl lader: GOM | nticza: (urbart froms! Aostege maakt o B kW him2d
J-bmvrunal diaibli 3565 % |Dlasell: ($0.21) 50.25 EooR O
% gle ticatlcn: 35 % |Gascllned @ ($0.28) $035  |June-MNow. @ wet, 4 KWh/m2d
Sy, Pasog Dac.-May ! dry, & KWhim2d
Swchange e U581 = O . B3=F25

dale: Sept. 1930
SYSTEM INFCRMATION TECI IMICAL INFORMATION
;Sjmtem avallabiine G0 % | Sretom dagoam
Fover resured:
:For 38 cUmyid {12,500 cu.miy): Sol= Panals
P bydr, = 500 ma/h TV] i
Pal= .02 W | ] Li

Wg'enﬁ.rilsa::sn“:'-
[

Fgen = 2300 Wp Z’ﬁ Trwana TLE
Pp= 3500 Wp 1 |

Poastle jaeel s2rvlca Average

Comacti wene sz of P sysde e 0T R
5 Wi diese] genset $3000,Ty; el. pump
+ conn:E1375/10y; contrals 10007y

piping 32500y 10y; gensat houslng Epulnm sotm sl ]ﬁiuo I.ﬂlﬁ\:ip:ﬂhd it salurearss

B T ., P ey V] = 2 -
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BSUURAUYE INLGEEUELUTE S UUY) F Ul uwn

S980/y; Gen. WMaint. SE00AY;
Petsannal $350y

Coels: 33300

et Ar autty: F0.26/cum

Etahis ol predont dovrdfanment:

Inltlal syalems eomplelely Imparied.
At later £iage possiildy of

integration of locally avellahls campo-
nents [punps ele).

Eetlmalad numzar ol polenlizl cuelomers:
IAﬂer successiul field lesk 2,5 M people i
i

‘coaslal aveas (fow head} reguine 750,000

s 1~ = T.parp G TEDRE D
PV panals 7500 limventar Camrcls!
ImrertenControls/Framas | $6250 [Frames 3625010y

Pump untt & connectlona | §1275% Pump unlt + cannac-

Plping =Ena llens F1B75/T0y
Lighining pratection ate.  [$3750 Piping 2500100
Tronsport Ger.-Phlla $180a General meintenance

Inslallatian incl. inel. parsonnal

-m4}d. 2 M paopla In mountain regions

faundatlons ez {rstimata} | 500 570Ny
{Frofit marghn excl) 1000
{upelidrilling & waler

1ank exncluded }
Imiti 4 sysbim et 54275

Ethlgh haad) requira 4,000,000 md'd,
I

Guaita: 243 sum Cost anmeTy: £5050

Catimatad poieatia’ mared:

1

‘Hat alear: anly after sussessful
‘fietd test eskimate : 5,200 kKWp

REMARKS:

jF'reasnch.cHliorn krmrn;

‘Flisld taal :

Approx. 15 Instslletdons te be
:raa]lzad in 1981 around Celw.
itG’m

Ly ey T =
Edstaneat # heet T R

System: desfgned for an inselalion level of & kKWhimed.

In case Inverter & pump only last 1ar 5 years,

waber cost : BO.SG oW, Water vendars sell water pay
201 an for §1.00 up 16 $5.00 per siLm.

Such water dalivarias san ba quits Irragular.

PY pumplng aystems will be mare hyglenic compared to
water delverkss. PY pumga systeme will bo of spaclal
Imterest te a) comstal communltles with Fresh waler

orly avallable In the Interlor, of B) mounlain eommunliea

Awilh required pumping heads of apprex. 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: US$1=P25
date: Sept. 1990

Gasoline/l: ($0.28) $0.3

Relevant conventional energy prices: (urban) / rural

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

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

SYSTEM INFORMATION

| System | 95
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BeNadtkrgy required: %
Vighting 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

gasoline: 6h/day x 6d/w

Competitiveness of PV s ystem:
1000W gasoline genset ($700/5y),

40w/y x 11/h x $0.35/1 = $504/y
Oil 21/mxI2m/yx$1.50/ = $36/y

Gen. Maintenance: $50/y
Costs: $65/month
Cost Annuity: $780/ year

PV power supply ready.

R&D: for testing (pilot project)

Status of product development:

BCU made to order, 12 VDC motors not available.

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

TEGHNICAL INFORMATION

System diagram

e Py i
2ine. bulbs
dertal chair
@ESW

Solar Panels BCU

12'JDGEA
i

Drilt
B W

io- | Budion/spraying
EvD W i

F"H

ﬂuorescert
tuha 20W

YH e
E i

1 zpestavog; T
10CAh
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System components

Price (*: import) Anticip

hted

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.1.) @$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 nois y as dental chairs powered by small

gee-sets.
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Fact sheet PV spplication: Dentat Clinic Qroup; Communal
A simple PY powered supply for the most esaent!al power requirements of 8 dental chair (lightng,
drlliing. suction/spraying}
COLUNTRY: Phlllppines |Fawvart comvard v ey [IMETEQHOEGGICAL INFO
Fupllatkon: GOM | prizee: {arbar) [ mial A ot oo lalion: 5 kWWhimead
b airrel dstd sietone 35/65 %  Geaclinel @ $028] 50035  [Searcns:
o elesar dendsm 15 % June-New, : wat, 4 Kah/m2d
T nenoy: Pesas Dac.-May : dry, 5 kWh/m2d
Ewcharpe  rder LUSs1=pas
iy, Sapt 1980

SYSTEM INFCRMATION TECHNIGAL INFORMATION
System aveilab [y 45 % [Sysleidisgan
Dally aneray rac Jired: e M T g e
Lighting chair & ; 300w | Sdsfends WU (ERNALCRER
Motor drifl 20 1 170\Wh l o — (i e
Motor sustion/ T iﬁ!},ﬁ A~ | wenz i

epraying 2h 100 Wh T EL wrEien :
Lightng roum 2h: PEATY II . = l
; [ 0w 150w X |
loda ; G610 Wh | L [ etz JuciOneaning |
Foss bla ecalsavice: Foor i ; I o o W‘T .‘.f!J.W :
F———T [Fo= DEmimngiia " i g
100 gasoline gensct (E700/8y), 1w e
gaealine; Blyday x Sdiw x "
Alwiy % 1R x S350 = B0y | Spster somponeris Trza HAn—.:;i;md I alrer 5
Qi 2 met2mfyx$i. 50/ = 536hy oimeartt 12 rap s
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Gien. Malnlenagee;
T G50 31765+ Eatterios §100/ay
“Castal FeSimomh Baltery Canteal Unit qo0 General maloienanee
o farn iy ETED year 2 pes. batterles (5450 4100 iS40y
Staba of pradust dave aprment: 2 pek. frames (G.L) @35 |70
BV powcr supply ready. Cableg & Switches s10
ECU made o arder, 12 VD C maolors Transport & Inslallation #12% 2
net available. {Profit margin excl}) (3250} !
R&D : for tasting (pliol projact) I fuba + hokdor) RT3t ] :
Etiiaied e & auicntiel coslomens- felental ghair esllmate) (ET500)
20 denisl chairs In combination . !
with rural clinlcs i
tniiod P syt “rvestment y210 |

PV panels 270 \ia S O Sy

Eudilsarlen potantia markes
SO 270 Wp = 14 kWwp

Cers $18. 7E/menih Castanncly

S225

" [FEMARKS:

IT AG equipment Is consldered &n inverter
{12 YDGC - 220 VAG, 150W, $200) will be
necEsary. A modern standsrd cental chalr

Mg wct bocatians known:

None

reqLires approx. & te & KWh/day. For a PV

powered dental chak the power consumplion should

ba radured In the most elememary power needs,

PV pawered dantal cheirs will be ees robile pnd lesa nojsy

ma dental chales pqwere:l By small gan-zuts
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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 %
Currenc y: Pesos
Exchange rate: 1 US$ = P25
date: Sept. 1990

Kerosene/l ($0.26) $0.40
Dry Cell Batteries:

Size AA $0.20

Size C $0.25

Size D $0.3

Relevant conventional energy prices: (urban) / rural

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:

June-Nov.: wet, 4 kWh/m2d
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| 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 s ystem:
Kerosene pressure lamp ($45/7y)
0.5 | kerosene/night, maintenance

& repair $13/y,

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

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

Estimated number of potential customers:
6.5 M households unelectrified

80
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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
TEGHNIGAL INFGRMATION
System dlagmm
- L0AD :
Sofarkandl.  BEU - Zpcs. fluorts
. d o e [ ey Lot LRS-
| AT | Heme
ST b o S P iF=s] BaWTV
LRatllery ; it gme }@J 1B [option]
[ ey | EENGREcaNt- ’
I S b SW
12VDC: 1 004h S
| Redo
07/11/2011
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I B == T
126V, 18
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.l.) $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
annuit y: $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.

Introduction through rural development projects, electrification projects or consumer
cooperatives using financing schemes or through hardware stores on cash-on-delivery basis.
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Faat sheet PV apphcation.

{Ilghlz, radia & TV or electric fan)

Solar Home System [ craup  Recidential

A B Wi PV powered supply, satiafles the maoat bagls electiicity needs of a rural Bausehold

Comoesivanees of P4 system:
Kerosene pressure lamp [$4357y)
0.5 | keraseng/nlgh, maliicitanca
& rapalr 5134y,

+ B hatterfes =kre D/month
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GOUMNTHY: Philippines A mant corvercizral snergy | METEDROLOGICAL NFO
Fajuk:lin: E0M ipﬂteyﬁ {urbe frural everape maniel e 5 W hmzd
UnbanLrad SEtiibtion: 55/85 % Kerosene/| (S0.26) $0.40 |Scasnns:
% secif, ~alion; 45 % Dry Cell Batteries : June-Now. @ wet, 4 KWhimad
Stirperey: Fesoz ESke AA G020 Dac.-May : dry, 8 kWhimad
Swebzhee e 1US5=P25, SkzeC 5025

dete: Sem, 1590 | Slze D £0.30
SYETEM INFOEMATION ] TECHMICAL INFORMATION
Zyetara avalsbiity: 85 % |Systom diagre—
Jaly enegy e lred; [Rarioy
1 h gl tule) = BOWWh | Sclw-and  BCQU ’ 2por Moas
{1 h {incandascant] = 158 Wh b 4 '
AhiTy) = ekl ST W,
q h {radio} = 20 Wh 15 [t
Tatal 175 Wh et i
Powsll @ bcad service: Posliive i

= i - -
Sigalem enmparara Priza !il'-n!i::m.wd Taindelame

g I o !&Hﬁpﬂi.‘!
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PV pancls 50 Wp BOU $50,5y
£7.50Wp S37Fsr Batteries $£0/ay
Caaels] Sl0 Baitary Control Unit 230 General maintenance
Gt Araudty: 5115 1 {rame {G.l.} box @ S1dfy
Stalus of prode st esvdispment: i 1 battary 50
All PY system componeris [ocally 'Gables & switches 515
avaitabiz, :Transport & Installatlen  §40
BED; Increas rolfabifily & | {Profil mergln excluded) - (§100)
curahiiity 2GL, batiery, el ballast {2 pes. fL tubes @&i6) | 1536)

Estlrreted prarr2er ef aciertla susiemere:
‘6.5 M housaholde unelectrificd

20 % hava earnings between ) s
5000-52008/y 10 % Initlally terested: | mitinl PV syzem westmam | 8545

130,000 households . |ee=  sgimanth Godannuh £70 floel lubes) |
Se. nened potenthal mesket. REMARKS: !
130,000 houashelds x 100 Wp - Compared with the nse of kercesene for Hghling PY sliers a
5,500 Kwp safer aflsrnative (0o fira hazard) while iniproving thic i
_ |ndecr atmosphere and reptacing envirenmentally unaafe

Present keoatlons krzen: dizpasabla batterlas, Safe disposal of old ff. fubes &
Rural eleetriflzatlon projecta in batterles (reeyeling) is racemmanded,
Bulaczie, Yerde [sland, Burlas Izland 12 YEC heme appliances [ag. radia & TV} locally avallable,
Cabur lsland (Lagon} Intreduciion through rural development profacts,

alectrilicalion projecie ar consumer cooperatives

usingy financing schemes o thirough hardware Slores

:jon cash-on-delivery basls,
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Fact sheet # 7-2

Fact sheet PV application: Solar Home System Il

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: US$1=P25
date: Sept. 1990

Gasoline/I: ($0.28) $0.35
Kerosenel/l: ($0.26) $0.40
Dry Cell Batteries:

Size AA $0.20

Size C $0.25

Size D $0.3

Relevant conventional energy prices: (urban) / rural

METEOROLOGICAL INFO
Average insolation: 5 kWh/m2d
Seasons:
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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

2 inc. bulbs

(indoor/outdoor) 130 Wh

Radio 8h = 80 Wh

TV 5h = 100 Wh

Total: 510 Wh
| Possible local service: | Positive

Competitiveness of PV s ystem:
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 12m/y = $30/Y
Gen. Maintenance = $50/ y
Battery $50/3y = $50/3y
Costs: $48/month
Cost Annuity: $570/year

R&D: 12 VDC appliance

Status of product development:
Products ready, BCU made to order.
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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

TEGHNICAL INFORMATION

System diagrath

Solar Panels LOAD . :
— 2pesdiusres. .

o d (G | oot whes -
= l@zow’ "

12V
2_[nﬁm5lﬂl-'ﬁnf ST
@ buls Butdoor 10 W,

v P W

{75 ¥Wn
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. .
12VDC,
100 AR

g 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 2hest PV epplication:

Solar Home System |l croup: Residenuat

Compared with a 50 Wp baels Sofar Hame Syatem, ihis syslem otfera more power and a somewhat
Ighar systam availability. For marketing to rural upper-middia lags househalds,
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COUNTRY: Phliippinas [ Ac ovarrt eemwe endd encry METEQROLOQGIGAI INFO
Popule:on: GOM | piicons [uiuord i Avenage inseleticn: 5 kWh'mad
WaanHatal Jstristisn: 3=/65 % Easoline!l s (53.28) 3035 [Seazana
% alacerificntien: 35 % Kerozana/l : ($0.26) 3040 [June-Hov. : wet, 4 kWh'm2d
Gureney; Peaps 'Dr'_.r Geli Batteriza: Dem.-Mey : dry, B AW mz2d
Coghange  rafe: 5% 1 e P 25 (Size AA 50.20

daix Sept, 1980 |Size © $0.25  Siza D $0.34
SYSTEM INFORMATION TECHNICAL NFORMATION
Systemn evalabilhy: % |Syeem dlagram

Da"y enargy requlwd: T acu Ll_‘.\.é.'t.. i 7 2

21|, tubes Bh = 200 Wh e = | an :Lnes gl

2 In¢. bulks L__ 13 Cgew
{indooroukdoor) 120 Wh i g|ma,—ﬁma.‘

Radia Bl = 20 Wh EA T.v I:\Gukﬂﬁ:.!tr‘lliw :

T¥ Sh = 100 Wh

Tewal: 510 Wh 1ep

Poselble Ince sen oe; Positive

Compatiibsaes el W epnl s

Gasoline gen-aet SO0V, 2inid + battery

storage: Fuel: 368 dfy » .0(awail) = 3hid i

®1Uhx3Inisl - BISENY [Systen cerperianla |Prea Artici petac T nbansnee

ail: $2.60/m x T2y = 3300w "~ impery baesoalr:
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Gon Maimenanse = §sofy [PV panels 175 Wp BCL &50/5y
Baltery $50,/3y = §50/3y | x 56.50 $1146*  JBaierics 550/dy
Tudal S8/montf Hartary Control Unit §vs Ganeral malrienance
St Annutly: F5TOhyear Batlery &50 S20/y
Sletld A produet devele aimant! Frame (G4 I$35
Products ready, Cablea & Switchaz 535
BCU made to order. Transpart & Instzlatdon 350

{Profil smargls cxol.) 8275}
F&D : 12 VDG appliapnces (2 pos. fRubes @$18) | [HIE)
Srlinated nurnber o potartiel oL zmar are:
T of 6,500,000 rural househalds
aarn SA000-F2000 iyear.
10% aerionaly interested: 20,000 unils | inti=l FY svetom nvesimar: §13a3

_— Clertn: $12/month Caet anmutye 5133

Edfizaled pearlal macketz T [REMARKS:

20,000 x 173Wp = 3500kWp

Hracent kecations kncin

Bulaear, Burias Island

Immediate inlerest present. For inleaducton hrowgh
rural electrification programe. When profit margin
Included: Cogl annulty 155 ar 513/month.

Safe disposel of old 1L tubas & batterles {recycling) 2
recammended, Compared {o the uze of 8 gRsoline gen-set
the PV sysiem ks less nolsy and casier to operate.
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Fact sheet # 7-3

Fact sheet PV application: Solar Home System IIl
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: 1 US$ = 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 | 90 |
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BaadHBYgy required: Padio 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 s ystem:

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

Not clea

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

Present locations known:
Non

TECHNICAL INFORMATION

System-diagram

Wpes @20 W

LOAD
SolarPancls  BOY MRS o lina percolator, TV + Video,
W = = Refrigarzior, lran, Toaster Insect
i 1./ = -~ ke, YWashing maehing, Electric fan,
\‘ 24VDC, 80 A 1506V | Fico cockerVacuum cleaner,
> 4B : DC/DC T e
__J Batterniss ggrwerlar < Fes 3
+ | = Radio, DC appliances
250D = B T oE
TR 24 BER YR, T L
Ly Ah i ]
Lkl 00 @ * Flourescenttubes
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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 2V agpliczrion:  Solar Home System IV
A luxury hame with: all common AC appliances powered by o 2160 Wp aolar generalor.

Group:  Res|dentfal

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/...

COUNTRY: Phlllppines |Relevent comert oralenery |METEQROLQGICAL INFO
Sl at e BOM piees (maang f o Merage iteolation & KWhim2,d
drbanryiuaral st bl 2565 % Cla=al® (50.21} 50.25 S asmlis:
2 eetific aiea: a5 &, June-keaw, @ wel, d KWhim2d
Carrercy; Pesoy Dee-May @ dry, 8 kWh'ma,d
Puchatge (e 1US3 = P25
dJedat Eepl, 1930
SYITEM INFORMATION TECHNICAL INFORMATION
heatam svallabiliy: a0 3% | Systapn-dlagiam
Zally enegny resutad:
A home apphancee + DE lighting s ot Lol
aatimated &t & kWh = =’ g’iﬁ“&mgmwﬁfw
E—!/n i ey, Wi rwshine: Eluuaris i,
: w0, o THEW _lew-r.ha:wrr.chapu.
-ﬁ; |J: - I[?:mn'im E?“ifﬂir 2 g
i — Rafa TCog o ass
Total: FEWh | W L(I i _‘/ .-| . S
Pogsible loac) soridon Paor “AVBEAE A PRERG Y S Tl sBacen Lktes
T ompetitve neaa ef PY avatam: YOEES @0 W
‘0.5 kVA Dimsel gan-at {34000/7)
!Fusl: &hfd = 38Ediy x 075 I x
!$0.25,-'I == §5G0fy, Ol Alim x Syelan sungone de =rive éAnﬁpransu e e et e
:si.su,-'l w12 myy = 555, Genersl [":Mraed] E&rapail‘:
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‘malnfenance §1 Boyy. Storage batterles |FY penefs 2150 Wpx {BGU S120/10y
B pe3 F40004y, Operalor $2004. F4.50p 813975 Batleries $E0Q/qy
et $140 | Battery Control Unit S330* Eenecal maintenanca
"2 net Anily: 51675 |16 pca baHerles {550 | 5300 5150y
;Stafue.o" pradus devwlepmert Inwertar £4000* b
.Product ready. DC-DC converter £60
‘BCU & Inverters imported. 15 framez (G L) G538 £523
.DC-DC converier made 1o ordar. Cableg & gwlichea £3
B&D: 24 VDC a_pgl_[yfgg._ o Traneper & Inslallation |70 :
Sgtantatind v oer of semertial sustamers: Proffl margln 53500 ;
Hat clsar
‘aitiz ['Y syalmn investeen? 24164 I[
Costs: £170'monlh Costannuity: £14983
Zo usted potentlal matkat REMMARKS:

Mot clenr

“rase locatiens known:

HNone

PY¥ system nat econamically compelilhve to diesel gen.set
aperation, but may offer advantages In terms of less palhation,
neise and daily power avallablity (24h/d).

Mot tecommended for active Introdoction.
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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 %
Currenc y: 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 I 90 |
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BeNadHEYgy required:

%

AC home appliances + DC lighting

estimated at 6 kWh
Total: 6 kWh
| Possible local service: Poor |

General Maintenance

Competitiveness of PV s ystem:
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.

$100/y. Storage batteries 8 pcs $400/4y. Operator $200/y

Cost:

$140

Cost Annuity: $1675

Product ready.

R&D: 24 VDC applian

Status of product development:

BCU & inverters imported.
DC-DC converter made to order.

ces

Not clear

Estimated number of potential customers:

Not clea

Estimated potential market:
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Present locations known:
Non

TECHNICAL INFORMATION

System diagram

Solar Pansls nou

e

1100 R

i2pcs @

: ‘HJW

19 A2 VDS |

[ almate
o= -

- Spmlnc.—.—.—'

' 5@ ] @ ﬂ.tube's:::

Refrigerator-
W

Fada,

Cciu_rw
=R

15\!".'

Q POW

System components

Price(*: import)

Anticipated

maintenance & repair:

PV panels 2150 Wp x BCU $120/I0y
$6.50/Wp $13975* Batterles $800/4y
DAtAn, c2ann* NAnAra
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Ddtllely POVyV aelicidal
g®pieslbatteries @$50 $800 gegofgnance
Oerter $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 availabilit y (24h/d).

Not recommended for active introduction.

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/...

90

Page 2 of 3

07/11/2011



pg 0090 Page 3 of 3

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/... 07/11/2011



pg 0091

home.cd3wd.ar.cn.de.en.es.fr.id.it.ph.po.ru.sw

file:///D:/cd3wddvd/NoExe/Master/dvd001/dvd1/GATE DL/ENERGY/G39FAE/EN/...

Fact sheet PV spploation:

Sclar Home System [l croup:  Residential
A 1100 Wp PY genaratar whl supply suiflclent power 1o an upper claes rural household.

COUMTRY: Phillppines | Felevast corvardenal enegy [METECROLQGICAL MFO
Papllationh: BONE | rices: jurban) £ raral Avagge nsoleflon: 5 KWhim2d
Lihanyniml Sigh it o 35165 % | Gasoline/| ($0.2%) £0.35 {Seescns:
= wlwcsilsallan: 35 % | June-Nov. & wel, 4 KWhim2d
Gl ney: Pasas :_ Dac.-Mey :dry, 5 kWh/mad
Bazhianga  ramse 1 Uss = P25 i
clatel Eept. 1390
SYSTEM INFORMATION TEGHNICAL INFOREMATION .
Sy star evallaslihy: 90 % [Syeem diagrem
Dby enetgy recuéred: Redlo 8h 50 W
2 peoadl lubea sh 300 Wh
Color TV & videa B A50 Wh
Electric fan 2h 100 Wh
Small refrigeralce 2000 Wi
3 pea Ine, buibs 150 Wh
Tatal: .e00 Wh | Sevr RESEE |
Pesafbla lccalscrvice: Ayerage 100 A IE VDG 1 I
Compa“li‘til'l;ﬁ;-m al PY epdlanr. }_.
Gasolina gen-sal 1000W {5700,5y) +
& storage batterles {$300/3y] for boast
charging. Fuel: 3554y x 0 3{avall] x Syrsla T CoIT DCars Prle= Aieipated meimenance

4hid x 1 I#h x $0.351 = $460/y

* = Imparl) E. T8 i ;
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Oil: $2.50fmionth K 12 miy = 530 PY panels 1700 Wp x BCU 5120410y
General melntenance S50, $8.50,Wp FT150" Batteries $E0Ay
Soat: %68 |Battery Control Lnit £ Ceneral mzlmenance
Gl Annuty: 820 |12 pes batterips @550 |S600 SEQN
Sats of proc ot deelenm e (rmeerter) {¥2EL)
ECU & DC-DC converter mada ta order| S pes ramee (G1) 535 | 5280
Cablzz & swltches %100
R&D: 24 YOG . tubes, convert videg | Transport & installsllon | 5350
ta 24 VDG, Prefll margln £{Y00
'.j:.-::'ns‘.nd e e plertial Casiameds:
Mat clazr
Inktia! 7V systor: invesam. | S10300
Gobta: 574/ month L E £350
=5 mated potential maket REMARKS:
Not clear Ar 1700 \Wa Sofar Homme Syslem effcrs na economical

advamtage aver a gasalina powsrad gan-zet In cambinatlon
with gtoraga botieries. Poaslbly other than purcly ecanomia
Preme il et s kw1 mellves (&5 noissfair pollutlon} mighl be conaldered.

: Hecemmended 1or pilol narketing.

None
|
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