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Introduction

The challenge

In much of the world, access to modern energy services remains a scarce privilege. In Sub-Saharan African

for example, some 26 % of people have access to electricity. This figure is even lower for rural communities

with rates reaching between 2 and 5 % in many countries. Electrical infrastructure remains largely

centralised and grid extension to remote regions is prohibitively expensive since populations are dispersed

and cannot afford to finance the upfront connection fees themselves.

Although most developing countries have initiated rural electrification programmes, progress has often

been slow and has not lived up to political promises. Without substantial political drive to enhance the

living standards of rural areas, progress will remain stifled. In fact, despite the needs, the political support

is limited. The financial and technical capacity needed to implement large-scale operations is also sincerely

lacking since private utilities have limited motivation to extend services to unprofitable customers.

The International Energy Agency (IEA) estimates that developing and transition countries as a group have

investment requirements in their energy sectors of US$9.6 trillion in the period 2001 to 2030. On current

growth and development assistance trajectories, this figure is insurmountable. Hence, it is vital that the

limited financial resources that are available are used in the most effective way and propagate private

investment.

Renewable Energies

The Alliance for Rural Electrification (ARE) represents companies and organisations who share the view

that developing countries and rural communities have an alternative to traditional electrification and

conventional energies. We believe that renewable energy technologies, utilised in off-grid or mini-grid

systems can sustainably meet the energy needs of rural communities at an affordable price.

For decades, the energy needs of developing countries have been tackled, albeit inadequately, through

the use of fossil fuels (diesel generators or kerosene lamps in rural areas) and by means of extending the

electricity grid.

Due to low potential electricity demand and economic development in these areas grid extension is often

not a cost competitive option. A study of the World Bank on rural electrification programs placed the

average cost of grid extension per km at between $8,000 and $10,000, rising to around $22,000 in difficult

terrains. Many projects have demonstrated that decentralised renewables are a more reliable electricity

resource than grid connectivity due to the over-stretched and unreliable capacity of central systems.

The volatility of oil prices and both local and global environmental constraints, together with rising world

fossil fuel demand calls into serious question the sustainability of diesel generators and increases the need

to find alternative, efficient energy solutions. Furthermore, the elevated operation and maintenance costs,

the geographical difficulties of fuel delivery and the environmental and noise pollution present further

disadvantages to the use of diesel based systems.
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In contrast, the low operation and maintenance costs of renewable energy systems largely offset the initial

capital costs and make them more efficient and cost competitive solutions. Renewable solutions offer

energy independence and security as well as the inherent environmental benefits of using clean and

sustainable solutions.

Another central issue is the role of the private sector. ARE believes that private companies can become a

key driver in the field of rural electrification. Many companies have now demonstrated their capabilities by

implementing successful rural renewable energy projects throughout the world. However, a crucial

precondition is an enabling legal and financial framework.

The renewable energy industry grows increasingly interested in opportunities within developing countries.

The Alliance for Rural Electrification is the visible expression of this trend. ARE serves as an international

platform for sharing the knowledge and experience of the private sector. It develops technological and

financial solutions which are made available for policy makers and other actors in the field of rural

electrification. Development policy is increasingly discovering the benefits of renewable technologies and

acknowledging that the private sector has an important role to play. Now this has to be translated into

concrete policies which boost private sector driven rural electrification with renewable energy.

Our Best Practises

This publication highlights some project examples from our members which demonstrate their activities

in the field and exhibit replicable solutions. These examples cover a wide range of technologies,

geographical locations, financial support mechanisms and consumer tariff schemes.

These projects show the diversity and the potential of renewable energy solutions in developing countries.

Reliable, cost effective and sustainable energy solutions exist! They are being implemented worldwide

every day.

The time for clichés and prejudices against renewables is over. What other technology can provide enough

sustainable, reliable, clean electricity to support the creation of local business in large population areas,

whilst also being able to reach the most dispersed rural communities? What other technology can provide

unlimited solutions for accessing the water needed for irrigation and sanitation, in places that have

consistently been deprived of this right, and at the same time offer new opportunities for public health and

education? Today, when the right conditions are put in place, we are able to provide energy for everybody.

When renewable energy technologies are politically supported, they can reach people faster and achieve

more than any other technology or master plan.

The objective of this brochure is not only to show what our members are doing but to demonstrate what

can be achieved!
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Company description
Acra – Associazione di Cooperazione Rurale in

Africa e America Latina is a NGO, founded in 1968.

It's recognized by the Italian Ministry of Foreign

Affairs and the European Union. ACRA works

mostly in rural areas of Africa and Latin America

and its interventions aim at fighting poverty. ACRA

focuses on natural resource management (water

resources in particular), food security, education

and small and medium entreprises (SMEs)

development.

Opportunities for Renewables
The minimum flow of the Kisongo river in the

South of Tanzania is of 500 l/sec and the elevation

gradient of the water fall is 77 m. Therefore, it

constitutes a good site for a micro hydro

installation.

Renewable solution
- De-silting channel 1.7m width by 25m long.

- Butterfly valve equipped for detecting

unexpected quick increases in water speed

operated directly from the power house.

- Underground diversion steel pipe line leads

water almost horizontally to the penstock pipe.

- Power house: two turbines with 2 generators of

150 kW capacities. A step up resin insulated

transformer to transform at 10.000 volts.

- Medium voltage overhead power line to supply

7 transformers.

- Low voltage underground distribution departing

from transformer pole to the distribution cabin.

Project financing
The construction of the plant is co-financed by the

Italian Ministry of Foreign Affairs, Regione Friuli

Venezia Giulia, Regione Lombardia and

Fondazione Cariplo. This funding includes the

construction itself, the components related to

environmental conservation of the area and the

promotion of economic development and

entrepreneurship.

The plant will then be handed over to a multi-

village utility representing the population of the 3

villages concerned. Flat rates will be charged to

domestic users, while meters will be installed for

commercial users.

Project Outcome
Some hydroelectric plants are already working in

the same area and they have proved to be well

accepted by the population. Some technicians with

adequate expertise for operation and maintenance

were also already trained.

The ongoing project will connect more than 200

users, while with the installation of the second

turbine and the extension of the lines more than

1.000 will be connectable. Beneficiaries are

households, students, small entrepreneurs and

farmers who will have the possibility to improve

the efficiency and productivity of their work, their

living conditions and their access to better

education and sanitation services.

Dig and works for hydroelectric power station

The challenge

Rural populations in Tanzania are still largely

excluded from the national grid. As in many

other places around the world the surrounding

river offers infinite potential to finally provide

sustainable and clean energy to the people on

a cost competitive way.
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Project by Apex BP Solar in Mali delivers
potable water through solar energy to 25 rural
communities

Company description
Since 1991, Apex BP Solar (ABPS) has been

specialising in PV systems in rural infrastructure

and offers a full range of project services:

- The design, production and supply of

photovoltaic cells, modules, generators and

components adapted to all types of

applications/conditions.

- Installation and maintenance (over 15 years) of

systems, collection of data relative to the

monthly energy supply.

- Flexible engineered systems to match customer

needs.

Opportunities for Renewables
Rural Mali area has extremely high solar irradiation

and very limited grid access in remote areas.

Access to water in warm Northern Mali is also a

critical issue due to limited borehole capacity.

Renewables, especially solar PV, provide a

solution.

Renewable solution
BP Solar installs hybrid diesel/solar battery free

pumping stations. Daily pumping is performed by

the solar system while the diesel system allows for

night pumping.

Systems global configurations as follows:

- Solar Generators, 3000Wp to 10.000Wp,

- Diesel Generators from 10 to 30KVA,

- BP AP Pumping Inverter from 1.1KW to 5.5 KW

(AC – 3x 230V),

- Submersible centrifugal pumps,

- Telemetry system to serve public hydrometrics

(monitor seasonal water tables),

- Chlorination system to ensure quality,

- Elevated water tank – 40 to 60 m3 storage,

- Proximity water tap stand.

Project financing
The Government of Mali received funding from

KfW for the study, development and construction

of 25 complete water supply and distribution

systems in Kayes (Northern Mali).

This project is part of the Mali National Water

policy aiming to develop rural infrastructures

involving:

i) Community participation

ii) Appropriate technology

iii) Sustainable operation & maintenance.

Project Outcome
Project included different steps:

- Social information, campaign for acceptance,

- Community water management board for water

selling and systems operation,

- Local private sector involvement ensuring skilled

labour and spares at affordable price and

distance.

Water is now supplied to 80,000 inhabitants, at

120,000 litres/day. Over the 25 villages, this is

more than 37 litres/inhabitant/day.

Community watermanagement board for one village

The challenge

The rural population in Mali is still facing a

limited access to potable water.

In the Kayes Region, the needs to be covered

were for 80,000 people.
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Company description

The Asia-Pacific branch of Conergy operates in

diverse markets with various customer needs

ranging from agricultural solar pumping to solar-

powered telecom stations.

Opportunities for Renewables

The cost of fuel plus the delivery to each school

was expensive and difficult to budget for each

year. Off-grid solar is already cost competitive with

diesel fuel in most places, without the need for

additional subsidies or feed-in tariffs.

Renewable solution

PV-diesel genset hybrid systems (10-45kVA output

power) have been designed to allow for the daily

use of trouble-free solar energy as well as the

flexibility of additional energy from the genset.

Conergy provided the inverter-battery chargers

which smartly control the whole system.

Project financing

The Malaysian Ministry of Education fully funded

the capital cost of the systems.

Project Outcome

63 schools throughout Sabah now have access to

clean, reliably electricity which will enhance their

learning conditions and provide facilities such as

computers and internet access via satellite in a

safe and comfortable environment.

One of the 63 sites, with Mt. Kinabalu, the highest
peak in South East Asia, in the background.

The challenge

Rural schools throughout Malaysian Borneo

either have no access to electricity or are

powered by problematic diesel gensets. A

clean, quiet and reliable source of energy was

needed which at the same time would reduce

the need for schools to constantly pay for fuel.
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Project by Fortis Wind Energy in Mauretania
delivers small wind turbines energy
to seven villages

Company description
Fortis Wind Energy is a manufacturer of small wind

stand alone and grid connected wind turbines,

based in The Netherlands. The products range

from 1-10 kW and are maintenance free, which

makes them ideal for off grid locations.

Through more than 25 years of experience the

company has installed over 6 000 turbines across

the six continents. Fortis Wind carries out

feasibility and marketing studies, system designs,

wind analysis and monitoring studies.

Opportunities for Renewables
By installing seven small wind turbines in different

villages the people are now able to charge their

batteries closer to home and therefore save on the

cost of transport. Moreover, the surplus of energy

is used to pump up water for a collective use.

Renewable solution

The technological solution is quite straight

forward. The Fortis Passaat is a 1400 W max wind

turbine that is installed on a locally made lattice

tower. The electricity of this turbine is a standard

deep cycle 24V dc voltage.

Project financing

The project was funded by the Dutch Ministry of

Development. Operational costs are paid by the

revenues of the battery charging.

Project Outcome

During the starting phase of the project, local

technicians were trained in the installation and

maintenance of the products. This resulted in

more local knowledge on energy issues. The masts

were also made locally.

The locally produced electricity and available water

helped to improve the living conditions of the

inhabitants of the villages, and the sale of the

electricity generates employment.

Fortis Passaat in Mauretania

The challenge

Mauritania is one of the poorest countries in

the world. The region south of Nouakchot and

the Senegalese border is the Western edge of

the Sahara.

Electricity in remote areas is often provided by

car batteries that are charged in a regional

village. Therefore, people have to carry their

batteries for long distances which is extremely

time consuming and expensive.
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Project by Fraunhofer Institute for Solar Energy
demonstrates PV System technology in Ecuador
and Peru.

Company description
The group "Off-Grid Power Supply" at the

Fraunhofer Institute for Solar Energy Systems ISE

has experience on design and evaluation of

numerous Hybrid PV systems worldwide,

principally on cost-effective and reliable solutions.

Solutions are small PV appliances, Hybrid PV

systems to supply remote houses, villages, water

desalination systems, etc.

Furthermore the group develops system

components like inverters or charge controllers,

energy management systems that have been

developed and transferred to industry and field

applications. The "Off-Grid Power Supply” team

takes into account other legal, social and

economic aspects of rural electrification such as

financing instruments and local operation models.

The strength lies in the combination of knowledge

gained during more than twenty five years of

applied research and development, and practical

experience obtained on site world wide.

Opportunities for Renewables
Today’s practices in renewable energy

technologies for off-grid systems in Latin America

are quite well known. In order to scale-up the

successful experiences, it is necessary to bring

forward energy policies, legislation and market

conditions. At a local level, it is important to

support the new stakeholders and especially the

“village” system operators, which are the turn key

aspects to provide long-term energy service

solutions.

Renewable solution
Stand-alone PV systems (Solar Home Systems

(SHSs), PV-lighting), hybrid PV systems, PV backup

systems (grid connected).

Project financing
The project DOSBE “Development of Electricity

Service Operators in Ecuador and Peru” was co-

financed under the COOPENER action of the

Intelligent Energy Europe Programme.

Project Outcome
Within the project three main guidelines have been

developed: 1) service models, 2) technical

specifications for photovoltaic, wind and

hydropower systems 3) basic methodology for

economic evaluation, which are public available in

www.dosbe.org.

Stand-alone PV system in Ecuador.

The challenge

The financing of “off-grid” renewable energy

technologies (RET) remains a big challenge.

Financing instruments such as the “Feed-in

Tariff (FiT)” regulation in Ecuador would

provide a “long-term” solution for RE-projects.

However, so far the institutional framework

together with technical issues on measurement

and monitoring make the benefit of FiT

impractical. Technical solutions would

certainly support this regulation and scale-up

not only RETs, but also their benefits in local

rural communities.
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Project by IED in Laos delivers Solar and
Hydro-electric energy to 15,000 homes

Company description
IED is a French independent energy and

engineering firm incorporated in 1988, active in

the power sector in more than 30 countries across

Asia, Africa and Europe.

Opportunities for Renewables
Off-grid villages in Laos are highly inaccessible,

and most villagers generally can afford only 1 or 2

dollars per month for electricity. Stand-alone

systems such as solar home systems (SHS), and

village-scale hydro systems for more remote and

cloudy hill villages are often of the few reliable

options.

Renewable solution
Provincial Electricity Service Companies (PESCos)

involved with the program offer each village a

choice of two technologies:

- SHS ranging from 20W~50W (kit also includes

batteries, controller panel, and lamps)

- Village scale Hydro (VH) using units of around

200W~500W.

The added value of the strategy is that the local

installation companies (PESCos) are responsible

for the technical and financial sustainability of the

SHS over a 10 year period. Quality components for

SHS are readily available.

Project financing
The Off-grid component of the Rural Electrification

Program is funded by a soft loan from the World

Bank, combined with a GEF (Global Environment

Facility) grant and involves the participation of

many actors under the supervision of the Ministry

of Energy and Mines.

IED is the management contractor of the village

support office for 4 years. This involves procurement,

technical management, financial support,

implementation in over 500 villages, managing 12

local companies and relating with suppliers.

Customers pay monthly installments over 10

years. The hire-purchase payment by the customer

is regulated by the tariff leaflet which includes the

installation fee (20~30$) and the monthly repayment

for each size of solar home system (1~2.5$).

Project Outcome
At the end of the project, more than 15,000 new

households will be equipped.

A sustainable structure will be running to:

- Maintain connections (around 15000 PV and pico

hydro).

- Monitor customers and PESCos payments.

- Ensure a network of trained and equipped

PESCos safe-guarding sustainability of the installed

systems and collection of customer payments.

Website: www.ied-asean.com/vops/

Solar home
system kit,
Laos

The challenge

After funding a pilot project of 6000 SHS

installation in 6 provinces, the World Bank and

the Laos government agreed to extend the

project under a rural electrification program.

The objective is to make an additional 9,000

SHS installations and 1,000 hydro-based

connections with a specific business model

likely to be replicated in other provinces, an

improvement in the system operation and a

better service for all electricity customers

taking part in the program.
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Company description
Isofoton is a company committed to sustainable

energy, developing projects for rural electrification

throughout the world.

The company currently participates in several

important projects across the African continent,

demonstrating high level of visibility and outreach.

Isofoton also built the first African photovoltaic

power plant in Senegal.

With its experience and expertise in this field, its

solutions tailored to the needs of the beneficiaries

and a business model built on social and human

needs, Isofoton is perfectly placed to engage in

rural electrification developments.

Opportunities for Renewables
Morocco enjoys extremely favourable natural

conditions for renewable such as PV, wind and

even hydro. This potential is starting to be viewed

with great interest by the local authorities with,

besides the PERG, PV and wind grid connected

projects. Several favourable financing schemes

have been or are being set up. For instance,

Isofoton Maroc is also involved in water pumping

projects, PV desalination projects, PV grid

connected projects and solar thermal projects.

Renewable solution
The objective of the PERG is to equip 9% of rural

households with PV Solar Home System (SHS).

Other technical solutions such as wind; mini grid

and hybrid systems are being used but the core of

the program is PV SHS.

Project financing
PERG: AfD- JBIC - BID- BEI- FADES- FKDEA -KfW

(MAD 7,5 B = € 667 M).

This project is part of the collaborative public-

private entity, for which the Moroccan public

company delegates the management of

decentralized systems and services to specialist

firms (Isofoton) to implement rural electrification

projects ("fee for service"). Isofoton is responsible

for the prospection, the commercialisation, and

the installation of the systems as well as for the

after sales service and the fees collection for a

duration of 10 years.

Project Outcome
This project involves providing access to electricity

to more than 200,000 people.

To carry out this service, Isofoton Maroc employs

local technicians who have undergone technical

training. They also collaborate with local installers,

and this contributes to local employment and the

strengthening of local businesses.

PV Pumping Systems - Ouarzazate

The challenge

The PERG (“Programme d’Electrification Rurale

Global”- Global Rural Electrification Program) is

a large rural electrification plan set up by the

Moroccan authorities to reach full

electrification of the country through grid

extension as well as renewable off grid

solutions. Up to now, the PERG has allowed

Morocco to reach 97% of its population.
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Project by IT Power in the Pacific delivers
solar mini-grid to Asor Islet
in the Federated States of Micronesia

Company description
IT Power was launched in 1981 as a research and

consulting firm. It has now grown to become the IT

Power Group of Companies, which provides

specialist services in all aspects of sustainable

energy and climate change. Now with over 27

years of experience and around 1000 projects in

100 countries, IT Power is entering a new phase of

rapid growth, in line with the global imperative to

tackle the human impact on the climate through

the use of renewable energy technologies.

IT Power's headquarters are in the UK with offices

in Argentina, Australia, China, Fiji, Kenya, India

and the USA. The company and team members

have been recognised by several prestigious

awards.

Opportunities for Renewables
Due to its small landmass and topography,

biofuels and hydropower are not possible in Asor,

and the wind resource has not been properly

monitored.

However, Ulithi enjoys high solar irradiation at 5.6

kWh/m2/day on average. This makes it an ideal

candidate for photovoltaic power.

Renewable solution
The 20 kWp mini-grid photovoltaic system on Asor

has a battery bank of 1850 Ah at 48V and provides

electricity to all 18 houses and public buildings at

230V /60Hz.

The system delivers 36 kWh/day and aims to

supply for low level lighting and power needs.

Project financing
The project was entirely funded by the European

Union’s 9th European Development Fund (EDF-9),

which aims at reducing poverty and promoting

sustainable development in African, Caribbean,

and Pacific countries.

The project is part of the REP5 project which is

managed by a consortium led by IT Power with

Transénergie and ADEME. The total funds

managed exceed 10 million Euros and will allow

the installation of over 4000 solar systems ranging

from small solar lanterns and solar home systems

to large off-grid and grid connected systems.

Project Outcome
The mini-grid will reduce reliance on fossil fuel

generation systems and provide a more

sustainable power system. The system can be

maintained locally and operated with minimal

spare parts, which is essential on remote islands.

The system is operated by the local electricity

company which has the added benefit of assigning

maintenance responsibility, so assisting in

ensuring long term operation.

20 kWp PV array and power house (blue roof) on
Asor mini-grid.

The challenge

The islands of Asor and Fadrai are islets of

Ulithi Atoll in Yap State which is part of the

Federated States of Micronesia, in the Pacific

Ocean. Households rely on small generators

for power which are costly to operate and often

do not run due to lack of funds and high fuel

costs.

The priority was to reduce dependency on fuel

and to improve electricity supply to the whole

island community.
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Company description

KXN was established in 1999. It is a photovoltaic

systems integrator engaged in; supply, training,

installation, maintenance and performance

monitoring.

Opportunities for Renewables

High radiation, seasonal roads, unreliable fuel

supplies and hard-to-reach areas, make PV a

suitable technology for the area.

There is a critical need for highly reliable electricity

so as to ensure the integrity of the cold chain right

up to the point of use.

Also, PV powered water pumping, cyber-cafes,

street lighting etc represent opportunities.

Renewable solution

Sun Frost RFVB-134a vaccine refrigerators each

powered by one Kyocera KC125GT-1, 125Wp,

polycrystalline or 2 Unisolar US-64, 64Wp, thin-film

modules, two Trojan T-105, 6V, 225Ah (C20)

flooded batteries, with Phocos CML10-2

controllers.

Project financing

The project was financed through a government

sub-contract.

Project Outcome

Since the project’s completion:

- The number of infants served per refrigerator

has reached 1,379.

- The refrigerators supply remote areas with

quality antigens, preserves the integrity of the

antigens, reduces walking distance to healthcare

facilities, and addresses millennium

development goals (MDGs) 4 and 5.

Further work will include user and technician

training, long term systems maintenance and

performance monitoring.

En-route, by boat in Nigeria with 2 photovoltaic
vaccine refrigerator systems

The challenge

Kebbi State: population 3,137,989; 617,598

under 5 yrs, infant mortality 120/1000 live

births.

The objective of this program was to install

and commission 477 PV vaccine fridges at

mostly remote off-grid sites and to support

routine immunization.

Maintain system performance – technological

and human factors.
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Project by OutBack Power Systems in Samoa
delivers solar energy to Apolima community

Company description
OutBack Power Systems is a leading designer and

manufacturer of power electronics for renewable

energy applications including solar, wind, and

micro-hydro as well as backup power and mobile

power applications.

OutBack has established itself as the product of

choice in harsh environmental conditions, such as

tropical maritime environments with high humidity

and salt laden air.

Opportunities for Renewables
In the 1980s the Samoa Electric Power Corporation

(EPC) brought power to the island with a small

diesel generator. Despite this effort, the electricity

supply faced a number of problems, most

pertinently the lack of 24-hour availability.

Additionally, operation was inefficient, requiring a

high level of technical services and often resulting

in loss of power. EPC struggled to provide an

operator to maintain the generator and the

transport of diesel fuel was expensive.

In 2005, when faced with having to replace the

ageing diesel generator, EPC considered solar as

its primary source of power. Therefore, EPC could

have a nearly automated power system that did

not require difficult fuel delivery and could offer

energy 24/7.

Renewable solution
The PV design consists of a 84 x 160W module

configured with a total of 13.76 kWp. The modules

charge a battery bank and four Outback

controllers provide for their optimisation. Five

sealed OutBack inverters provide 11.5 kW of

240VAC output from the 48VDC input.

The mini-grid system uses the distribution

network that was installed for the diesel generator.

The system design includes approximately 50

percent over capacity relative to the current load to

allow for load growth.

Project financing
As the project had good demonstration potential

the UNDP, the Samoa Multi Country Office (MCO)

and the UNESCO provided technical assistance and

funding for the feasibility study, system design

and specifications, installation supervision, and

training. The hardware and civil works for the PV

system was financed by the Government of Samoa.

Project Outcome
The project has been operational since November

2006, providing reliable power to the community

via the pre-existing mini-grid for almost three

years with no power interruptions or fluctuations.

Solar PV system overlooking Apolima village

The challenge

Hot and humid conditions combined with salt

air have lead to the ruin of numerous stand-

alone solar power systems on islands in the

South Pacific and the Caribbean.

Apolima is especially susceptible to harsh

conditions. Therefore reliability, durability and

the ability to service remotely were major

considerations when designing the system.
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Company description

Phaesun GmbH from Memmingen, Germany was

founded in 2001 and has been concentrating since

then on the sales, service and installation of off-

grid solar power and wind energy systems. As one

of the leading system integrators for stand alone

solutions, Phaesun offers all the important brands

of off-grid solar and wind energy markets. The

company has branch offices in Eritrea, the U.A.E.

and in Panama and has extensive worldwide

partnerships and distribution networks. Besides

sales and installation, Phaesun is focusing on the

project management, technical support and on-

site training of its customers. Phaesun has a lot of

experience in rural electrification, solar pumping

systems, PV telecommunication systems and

others.

Opportunities for Renewables

Eritrea receives abundant solar energy, with an

average radiation of 5.5kWh/m2/day.

Renewable solution

A 12Wp PV Solar Home System (SHS) supplying

basic electricity demand for lighting,

entertainment/information and communication.

Under the scheme of “Fee for Service”

programmes, every house acquires 66Wh of

electrical energy per day supplying power to two

lights, one radio/cassette player and one mobile

phone charger.

Project financing

The project received a soft loan from Eritrean

Technical Exchange based in the USA, a grant from

Ashden Trust in the UK, and a grant from

UNDP/GEF regional solar home project. 4.5USD

per household per month is charged for the

service.

Project Outcome

- Provision of bright, clean, safe and reliable

electric lighting, facilitating evening activities

such as school studies, village meetings and

shop opening.

- Provision of clean energy to power

radio/cassettes by day or night thereby

improving the quality of life and general

information access.

- Healthier living environment through the

reduction in kerosene and dry cell battery use.

A 12Wp “fee for service” PV system supplying
power to two lights, radio/cassette and mobile
phone charger.

The challenge

- Lack of basic electrical service.

- Health problems due to the use of kerosene

for lighting.

- Health and environmental problems due to

the use of hazardous, use and throw, dry cell

batteries for radio/cassette player.
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Project by Scatec Solar in rural India delivers
Solar PV electrical power to villages in India

Company description
Scatec Solar is a global turn-key supplier of solar

PV solutions, with headquarters based in Oslo,

Norway. In addition to having developed more

than 20MW of grid-connected solar parks, Scatec

Solar is engaging in rural electrification in the

developing world.

Opportunities for Renewables
This region of India receives high radiation levels

ideal for efficient solar PV utilization. The

government has a positive outlook towards solar

power making further opportunities foreseeable.

Renewable solution
The CSPPs are built with the aim of testing out

different technical solutions and revenue models.

The options chosen in the two pilots involve

crystalline cells and a mini-grid in one village, and

thin film and a charging hub model in the other.

The power will in the first stage be used for

lighting, fans and entertainment/ educational

purposes (TV, radio, PC etc). The plants are

however sized to produce additional power to be

utilized for commercial activities.

Project financing
These two projects have been fully financed by

Scatec Solar, as a learning project for the

company. The electricity tariffs have been set by

considering the local willingness to pay, basing the

price on conventional sources of energy, such as

kerosene and diesel. The local revenue model is

designed to at least cover operation costs, as well

as the renewal of components. The aim is to test

out a local revenue model that in time will

generate a positive cash flow.

Project Outcome
The arrival of electricity will significantly improve

health conditions, especially for women and

children, and will enable school children to study

in the evenings. Scatec Solar is working closely

with local NGOs to mobilise the villagers to fully

utilise the electricity to enhance economic activity

and productivity (i.e. flour mill, water pumping and

distribution, sewing machines, cash crop drying).

Scatec Solar is working closely with Norwegian and

Indian authorities regarding a larger

demonstration project. The aim is to develop an

effective incentive mechanism which would

facilitate a large-scale roll-out of CSPPs through

public-private partnerships worldwide.

CSPP in Rampura, Uttar Pradesh

The challenge

The main challenges for rural solar PV are:

1. Develop sustainable and scalable business

models (with particular focus on local

revenue models).

2. Develop an effective, global incentive

mechanism to facilitate and accelerate a

large-scale roll-out of Community Solar

Power Plants (CSPPs).

As a tool to gain insight and start developing

such models, Scatec Solar is carrying out two

CSPP projects in rural India, outside Jhansi,

Uttar Pradesh, and is planning 30 more in

cooperation with Indian and Norwegian

governments.
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Company description

The SMA Solar Technology AG develops and sells

solar inverters and central components of every

solar power system. Currently SMA has over 2.500

employees, is present in all the world’s important

markets of the future and is the only manufacturer

to supply inverters for both grid-connected and

stand-alone solar systems.

More than 25 years of experience with grid-

connected photovoltaic systems has given SMA

access to key technologies of the future: the Sunny

Island inverters make it possible to provide a

power supply in remote and off-grid areas.

Reliable decentralised energy supply systems can

be easily designed and the necessary components

(e.g. photovoltaic modules, wind and hydro

generators, gensets, batteries) can be integrated,

enabling variable systems depending on individual

needs.

Opportunities for Renewables

Installation of 190 village electrification systems

Radiation: > 1700 kWh/m²

Diesel generator as backup

Renewable solution

- SMA Sunny Island 4500 (Voltage 60 V, Power 5-

40 kW)

- Lead acid and NiCad battery banks, energy

storage up to 200 kWh

- SMA Sunny Boy up to 20 kW

- SolarWorld (Shell Solar) and Schott Solar

Modules, 75 Wp or 100 Wp

Project financing

The Project was founded by the German Bank of

Reconstruction (KfW) and the Chinese Ministry of

Finance. The system integrators are Solar World

and Schott Solar.

Project outcome

Especially in the electrification of remote areas,

this technology ensures a flexible and sound

energy supply. The modularity of the system

makes it easy to adjust the systems without any

great trouble to the demands of the energy

supplier or the end-users. System integrators like

SolarWorld and Schott Solar connect these new

technologies with their long-term experience and

use them successfully.

Off-Grid Power Supply of Villages in China

The challenge

The Chinese government initiated a program

to provide rural areas in its Western provinces

with electricity by decentralized power supply

systems, mainly by PV. The off-grid power

supplies are designed as AC coupled island

grids allowing simple grid connection of the

energy sources and consumers on the AC side.
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Project by Solarpack in Lagos will deliver
large scale solar power energy
to the Pan-African University

Company description

Solarpack is one of the leading renewable energy

companies in Spain. The company is involved in

the development of projects (large scale solar

plants and off-grid), as well as in project’s

investment , consulting on renewable projects and

project’s management assistance.

Opportunities for Renewables

Renewable investment represents a chance for the

institution to become the first university in Africa

to use clean solar technology as a primary energy

source and to build further the growing interest in

renewable in the country. Radiation levels are also

suitable for solar technology – despite heavy

rainfalls from May-October, average yearly

intensity is around 1653 kWh/m2.

Renewable solution

Solarpack aims to provide all LBS buildings with

solar energy backed up by power generators.

Power requirements are estimated at 650KVA. The

system implemented will have a nominal power of

400.0 kWp, with energy produced per Wp

estimated at 1240 kWh, and per year - 495.000

kWh of energy. The parties will first carry out a

feasibility study, after which Solarpack will design,

plan and build the PV plant and assist in

contractual issues.

Project financing

The project will be financed through various

sources in the private and public sector, nationally

and internationally. The orchestrators are seeking

solutions for the feasibility study, the design,

planning, construction, operation and

maintenance, and local training.

Project Outcome

Once implemented the project will reduce

dependency on unreliable grid electricity and

reduce fuel costs. In addition the project is

envisaged to arouse interest for clean energy

among students and disseminate the idea of using

clean, self-sufficient solar solutions in other

African countries.

Lagos Business School

The challenge

The Pan-African University/Lagos business

school requires high levels of stable electricity.

Grid provided electricity in Nigeria is insecure

due to the huge gap between power demand

and supply. The facility also relies on three un-

synchronised electrical power generators

which incur significant ongoing fuel costs.
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Company description

SolarWorld is one of the leading PV-manufacturers

covering the entire value chain from raw silicon to

both complete grid-connected and off-grid

solutions worldwide – from Wp-Solar Home

Systems to MWp power plants.

Opportunities for Renewables

The target destinations for this project are well

suited for the use of solar energy. Some regions

are in the vicinity of desert areas, some are located

at high altitudes of up to 4500m and others are

based in subtropical areas. All of these conditions

provide good irradiation conditions for the use of

photovoltaic off-grid systems.

Renewable solution

After thorough assessment of sociological,

economical and technical factors each village was

equipped with a central village power supply

system based on the AC-coupled Sunny Island

technology. All power systems are based on

SolarWorld’s multi-crystalline solar modules

designed for off-grid applications. In some villages

a diesel generator has been installed to backup the

photovoltaic system in periods with reduced

insolation (i.e. rainy season) and to reduce the

necessary battery size.

Project financing

This project was co-financed by the Chinese

Ministry of Finance and the German Bank of

Reconstruction (KfW). Financial support was also

granted by regional and local bureaus of finance.

Last but not least the connected villagers

contribute by paying their electricity bill. The

regional and local financial support enables the

local project execution agencies to make

provisions for the subsequent battery

replacements ensuring the sustainability of the

project.

Project Outcome

All in all 142 villages were equipped with a

renewable power systems. Basic electrification to

power lighting, telecommunication, information

technology and entertainment has been provided

to almost 30,000 people.

Village power supply in Yunnan province of China

The challenge

Many remote villages in west and southern

provinces of China are not connected to the

public electricity grid due to large distances,

difficult accessibility, and expected low energy

demands. This denies development

opportunities to communities through access

to electricity.
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Project by Trama TecnoAmbiental (TTA)
in Ecuador delivers PV hybrid energy
to a village of 19 homes

Company description

Trama TecnoAmbiental (TTA) is an international

consulting and engineering firm working since

1986 in the field of renewable energies,

environmental projects and technology

development. In rural electrification TTA has been

involved in studies, policy and project

implementation in many countries.

Opportunities for Renewables

The village is isolated but well adapted for solar

technology with excellent radiation conditions

(avg. G10 = 3,2 kWh/m2/day)

Renewable solution

A single 3,3 kWp PV generator supplies a DC

coupled micro power plant with a 30 kWh battery

and a 3,6 kVA DC-AC inverter feeding a micro-grid.

Individual 400 Wp and 200 Wp PV systems supply

6 and 3 households respectively.

Project financing

Initial investment: A grant provided by the bi-

lateral Catalan Aid Agency (ACCD) and co-funding

provided by the Barcelona City Council, the

Community and the Municipality of San Lorenzo.

Operational costs and sustainability: Tariffs are

constructed at a flat rate that is fixed for a

consumption level of 550 Wh/day or 275 Wh/day.

Project Outcome

Project feedback demonstrated complete

satisfaction from the users and the local

authorities. The system has greatly improved the

quality of life of residents through providing basic

services and entertainment and furthermore, has

already generated incipient micro-businesses.

General view of the community.

The challenge

"La Ye" is a lumberjack's community within the

Municipality of San Lorenzo in Ecuador.

In the village 10 of the houses and the

community services are clustered but 9

households are scattered. The solution is a

combination of a micro-grid and individual

micro power plants under the same operation

scheme.
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These projects make a difference

These projects are a small selection of the thousands that are being realised worldwide by members of the

Alliance. Through just 16 projects, these companies have provided access to electricity to around 400 000

people in 13 different countries over 4 continents. Moreover, they have lead to enhanced education and

healthcare.

Thanks to these projects more than 80 000 people have gained access to water, and the situation of women

in these villages has improved thanks to the new accessibility to water and modern energy services. The

companies have transferred knowledge to electricity users and local companies and electrification can act

as a starting point for self sustained economic growth and job creation. The projects comprise more than

3 MW of power capacity and through displacing the diesel equivalent; they help to avoid more than 5000

tons of CO2 emissions annually.

Most importantly, these projects bring living proof that the business community, the public authorities

and the people in developing countries, using a variety of frameworks and financing schemes, can work

hand in hand to alleviate poverty and to create sustainable and clean economic growth.

Lessons learnt

Despite the breadth in project design, there are some key lessons that emerge from these practise

examples.

- Rural electrification is not a straightforward process. It requires sophisticated approaches and long term

planning and life-cycle costs have to be calculated over 15 years or more.

- Rural electrification projects must adapt to local conditions; the mobilization of local communities and

local companies is essential. Consumers must be educated on their electricity use, and local installer

and technician training is indispensible.

- Projects must safeguard operations and maintenance. Very often electricity consumers cannot afford to

cover the full generation costs. As a consequence, appropriate financing schemes which safeguard the

long term operations are essential.

- Energy efficiency must be a guiding principle right from the inception of the project.

- The overall stability of legal and financial framework conditions is very important. If these conditions are

put in place, renewable energy technologies can be the economical key for alleviating poverty and

bringing electricity where it is most needed.

Next steps

ARE invites all stakeholders in the field of access to energy and energy security to consider the

opportunities for renewables in rural development and to take on board the key lessons that our members

have shared.

ARE invites other project operators in this field to get in touch with us and to share their own experiences.
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These members of the Alliance have contributed to this publication:

Acra: www.acra.it

Aper: www.aper.it

Apex BP solar: www.bpsolar.fr

Conergy: www.conergy.com

FortisWind Energy: www.fortiswindenergy.com

Fraunhofer ISE: www.ise.fraunhofer.de

IED: www.ied-sa.fr

Isofoton: www.isofoton.com

IT Power: www.itpower.co.uk

KXN: www.solarsolve.com

Outback Power: www.outbackpower.com

Phaesun: www.phaesun.com

Scatec Solar: www.scatecsolar.no

SMA: www.sma.de

SolarPack: www.solarpack.es

SolarWorld: www.solarworld.de

Trama TecnoAmbiental: www.tramatecnoambiental.es
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