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First Edition

Thefirst edition of Renewable Energy on
Small Islands was published in April 1998 and
was financed by the Danish Council for
Sustainable Energy.! The background for the
report was the decision by the Danish
Government to establish an official Renewable
Energy Idland (REI) —i.e. anidland that will
become 100% self-sufficient from renewable
energy sources. In November 1997 Samsoe
was selected — among 5 candidates —to
become the official Danish REI.

The overall objective of the overview of
renewable energy on small islands was to
prepare for future global co-operation and
networking among REI’s.

Second Edition

Since the first edition much more and adequate
information has been available (e.g. dueto two
major conferences) and major initiatives have
been announced (e.g. the announcement of two
Renewable Energy Island Nations). Therefore
is asecond edition needed.

This second edition includes new cases and up-
dated information on cases from first edition.
In relation to some of the cases from first
edition it has not been possible to obtain up-
dated information. These cases are summarised
in appendix 1 to this second edition.

This second edition is financed as part of the
project Global Conference on Renewable
Energy Islands. The conference was held on
the Danish Island of Aeore the 15-16
September 1999 and was financed by the
European Commission (SYNERGY -
programme), the Danish Energy Agency, the

t The report can still be downloaded in PDF-format from the homepage of
Forum for Energy and Development (FED):
http://www.energiudvikling.dk/projects.php3
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Forum for Energy and Development (FED).?
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Introduction

I ntroduction

Objectives
The overall objectives of this overview areto:

» document that renewable energy isa
feasible option onislandsin regard to
environment, technology, organisation,
€CoNomics etc.

» facilitate global co-operation and

networking among Renewable Energy Idands,
i.e. idands that have decided to become 100%
self-sufficient from renewable energy sources

Scope of the Report

The report is aglobal overview of renewable
energy utilisation and initiatives on small
islands.

The report includes descriptions of:

» aready implemented and still functioning
renewable energy projects; and

» current and future plans for renewable
energy developments on small islands.

More specific the overview will - where
possible - include a description of the isands
in regard to; size; population; energy
consumption; energy supply in regard to
technology, organisation, financing, and
education; current and future plans for
renewable energy developments; and relevant
contact information.

The scope of the report is descriptive in
content, but the Executive Summary does
include some more evaluative and normative
elements.

Terminology

Anisland is“aland mass smaller than a
continent that is surrounded by water”.* The
term “island” in this report do not cover
submerged areas, land areas cut off on two or
more sides by water (such as an peninsula), or
areas land-tied by dam or bridge.

A Renewable Energy Island (REI) isan
island that is 100% self-sufficient from
renewabl e energy sources, including transport.

! Wordnet 1.6 (www.cogsci.princeton.edu/~wn)

A small idand havein this report been
delimited to an island that is the size or smaller
than 10,000 km? i.e. the size of theisland of
Hawaii.

M ethodol ogy

Thisreport isprimarily a desk study based on
already available information. A minor part of
the information contained in thisreport is
based on questionnaires and personal
communications.

Most of the island presentations are “pieced
together” by using several different references.
This means that a specific reference utilised at
a given paragraph/moment is not made explicit
— this would be too cumbersome. The only
exception is when tables are presented — then
references are made explicit. References
utilised are mentioned in the end of each of the
island presentations and ordered
aphabetically. Detailed information about the
references can be obtained in chapter 10.
References.

To keep the information as accurate as possible
in most cases direct transcript of the
references has been used. We hope that the
authors of the different references can accept
this procedure.

Precautions

There are some precautions that are important
to keep in mind when reading this report or
using some of the information:

» Even though the perspective of this report is
global it does of course not imply that the
findings are exhaustive - it only means that the
report includes cases from all over the world.
The report does not pretend to have included
al the existing small islands with utilisation or
present or future initiativesin regard to
renewable energy.

» Renewable energy utilisation and initiatives
have been delimited to modern renewable
energy technologies. E.g. islands that have
their energy needs covered from more
traditional renewable energy technologies such
as burning of biomass for cooking are not
mentioned in this report.

P There is a big diversity regarding how
detailed the presented information is. Thisis
due to the fact that a great number of different
sources and references have been used.
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» Some data are not up-to-date. Asaguiding
principle it has been chosen to use information
dating back from 1995 and onward.

» Neither Forum for Energy and
Development (FED), nor the European
Commission or the Danish Energy Agency, do
not make any warranty, expressed or implied,
with respect to the information contained in
this report or assumes any liabilities with
respect to the use of thisinformation.

» The European Commission or the Danish
Energy Agency do not necessarily share the
views expressed in the Executive Summary.

Structure of the Report

The following are the main categories for
ordering and presenting the islands™

» The North Atlantic Ocean
» The South Atlantic Ocean
» The Baltic Sea

» The Mediterranean Sea

» The Indian Ocean

» The North Pacific Ocean
» The South Pacific Ocean
» The Caribbean Sea

The islands are ordered alphabetically in each
of these categories.

2 This categorisation of the oceans and seas of the world are off course not
complete — e.g. the North Seais included as part of the North Atlantic Ocean.
The reason isto obtain clarity.
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Executive Summary

Introduction

The last few years has shown an increased
focus of renewable energy onislands. A few
examples: in 1997, Samsoe was announced the
official Danish Renewable Energy Island
(REI); in 1999, the first Global Conference on
Renewable Energy Idlandstook place; in 1999,
the Global Secretariat on Renewable Energy
Islands was established and in 2000, two
nations in the Caribbean - St. Lucia and
Dominica - announced their intentions of
becoming renewable energy nations.

However in nearby all of the islands around
the world the potential for renewable energy is
not yet tapped. For the majority of islands
expensive and environmentally problematic
fossil fuels are still the only energy sources
utilised.

One of the reasons for the under-exploitation
of renewable energy islack of knowledge and
awareness. Lack of knowledge and awareness
about the few islands around the world that
today actually have substantial utilisation and
experiencesin regard to renewable energy, the
very big potential of renewable energy
resources on islands, the maturation of
renewable energy technologies, their
competitiveness especially inidand context,
organisational models for planning,
implementation, ownership, financing etc.

Consequently one of the objectives of this
overview isto document that renewable energy
onidandsisafeasible optionin regard to
environment, technology, organisation,
€conomics etc.

The other main objective isto facilitate global
co-operation and networking among
Renewable Energy Idands. More networking
and joint co-operation among islands with a
strong ambition in regard to renewable energy
may significantly strengthen the role of islands
as global forerunners for renewable energy.

Main Findings

Based on tables 1-6 presented in the end of this
section (pp. viii-xii) the following can be
concluded regarding theislands in the
overview:

Around the world afew islands already have
taken the decision to become a Renewable
Energy Island (REI) in the short or medium
term.

Samsoe (Denmark), Pellworm (Germany),
Aeroe (Denmark), Gotland (Sweden), El
Hierro (Spain), Dominicaand St. Lucia have
an explicit target of becoming 100% self-
sufficient from renewabl e energy sources.

Around the world afew islands already have
some of the characteristics of a Renewable
Energy Island (REI)

La Desirade (France), Fiji, Samsoe (Denmark),
Pellworm (Germany) and Reunion (France) are
currently producing more than 50% of their
electricity from renewable energy sources

21% of theislands in the overview that are
utilising renewables for electricity generation
are producing between 25-50% of their
electricity from renewable energy sources.

Nearly 70% of the islands in the overview that
are utilising renewables for electricity
generation are producing between 0.7-25% of
their electricity from renewable energy
SOurces.

A few islands are using solar water heaters on
avery large scale (Barbados and Cyprus).

Islands with very big utilisation of renewable
energy for electricity production are mainly
utilising hydropower.

In the overview more than 50% of the islands
with more than 25% of the electricity
generated from renewabl e energy resource are
utilising hydropower.

Of the idlands producing more than 25% of the
electricity from wind power all are (but one)
connected by sea cable to another electricity
grid.

Forum for Energy and Development (FED)
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Wind power is by far the most utilised
renewabl e energy resource utilised for
electricity production.

Over 50% of the idlandsin the overview that
have utilised renewables for electricity
generation have used wind power.

Over 25% and nearly 10% of theislandsin the
overview utilising renewables for electricity
generation have utilised hydropower and
biomass respectively.

Most islands are situated in the North Atlantic
Ocean.

Just over 40% of the islands in the overview
that have utilised renewables are situated in the
North Atlantic Ocean.

Around 12-14% of the islands in the overview
that have utilised renewablesis situated in the
North Pacific Ocean, South Pacific Ocean and
Caribbean Sea respectively.

By far the majority of islands are non-
sovereign.

Nearly 75% of theislandsin the overview that
have utilised renewables are connected
formally to a country from the devel oped
world.

Only 25% of the islands in the overview that
have utilised renewables are politically
independent islands - they are all developing
countries.

Why Idands are Important for the
Promotion of Renewable Energy World-
wide

On aglobal scaleidands are relatively small
considering size, population, energy
consumption, emission of greenhouses gasses
etc. But why then are islands important when it
comes to the promotion of renewable energy
world-wide? Why can islands in particular be
global front-runners and show-cases for
renewable energy technologies and show the
way to a sustainable energy future? There are
several interrelated answers.

High Visibility:
Islands are land areas surrounded by water.

This means they are well-defined entities not
only speaking of geography, but also in terms

of energy production, population, economy
and so forth. Thus, islands can become highly
visible laboratories for renewable energy
technology, organisation, and financing. REI's
are avery useful way to make future energy-
systems visible and concrete.

Need for Demonstration of Renewable Energy
in an Integrated and Organised Form:

If decision-makers world-wide should be
inspired to aim at a broader use of renewable
energy as part of a sustainable development, it
is necessary to demonstrate renewable energy
in alarge-scale, integrated and organised form,
and placed in awell-defined area - i.e. a REI.

Large Scale Utilisation of Renewable Energy
Possible on Islands

A dramatic shift to renewable energy on a
large scale on continents/mainlandsis
unrealistic in the short and medium term in
regard to technology, financing and
organisation. However it would be of high
interest to demonstrate the possibilities of
smaller communities to base their entire
energy supply on renewable energy sources.
Islands can cheaper, faster, and easier reach a
higher share of renewable energy in its energy
balance than a much bigger mainland. The
very smallness of the islands — that oftenis
seen as a disadvantage — isin this context
actually an advantage.

More Progressive Attitudes towards
Renewable Energy:

Many islands have positive attitudes towards
the utilisation of renewable energy also on the
political level.

One reason being the threat from global
warming. Even though islands contribute only
negligible to globa emission of greenhouse
gasses, many islands around the world are
among the immediate victims of climate
change and instability caused by fossil fuel
consumption in industrialised countries.
Islands thus have a strong interest in changing
energy patterns for instance by demonstrating
new sustainable ways of satisfying energy
needs.

Another reason for the more progressive
attitude found on islands is the near total
absence of fossil fuel resources onislands. In
many mainland countries, developing as well
asindustrialised, one mgjor barrier for
promotion of renewable energy resourcesis

Forum for Energy and Development (FED)
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the presence of an economic and political €elite
that has very strong interestsin the utilisation
of the countries fossil fuels resources either for
export or domestic purposes. Most islands’
main resources are the ocean, the population
and the geography for tourism. Next to hone
have fossil fuel resources.

Competitive Advantage:

Most small islands around the world today are
dependent on imported fossil fuels for their
energy needs, especialy for transport and
electricity production. Because of the small
size and isolated location of many islands,
infrastructure costs such as energy are up till
three to four times higher than on the
mainland. The high price for fossil fuels
combined with the l[imited demand increases
the unit cost of production for conventional
power production. This creates a competitive
situation for renewable energy technologies on
islands. Furthermore, most of theislands are
endowed with good renewabl e resources,
primarily sun and the wind.

Experiences Applied in non-island Areas:

Experiences gathered on islands can be used,
not only on islands, but in principle
everywhere. REI’s can serve as demonstration
projects for mainland local communities, not
only in developed countries, but also in
developing countries. There are about 2.5
billion people living outside a national grid in
developing countries. These people also need
electricity services and experiences from REI's
are highly relevant in this context.

Furthermore, through concentrated efforts
some small island states can serve as
demonstration nations. Despite their size small
island states could set an example to the
world’ s nations.

Conclusion

Today nearly al islandsin the world are totally
dependent on expensive and environmentally
problematic fossil fuels for their energy needs.

But islands have a unique potential for
renewable energy - a competitive economic
situation for renewabl e energy technologies,
good renewabl e energy resources, positive
attitude towards renewable energy, highly
visible laboratories for technology,
organisational methods and financing and
serve as demonstration projects and nations.

At the same time globally thereis a need to
demonstrate renewable energy in alarge-scale,
integrated and organised form. Thisis not
possibly on mainland and continentsin the
short and medium term for economically,
technically and organisational reasons.
Therefore islands are very important and
interesting when it comes to the promotion of
renewable energy world-wide.

Today avery few islands aready have some of
the characteristics of a Renewable Energy
Island and thereby use renewables extensively.
Some islands have utilised renewable energy
on abhig scale. Some islands have set targets of
becoming a Renewable Energy Island in the
short or medium term and St. Lucia and
Dominica have declared their intentions to
become the first Renewable Energy Nations.
All of the mature renewable energy

technol ogies have been utilised for electricity
production on islands. Small islands as well as
big islandsin regard to area, population and
power system have utilised renewables and
islandsin all regions and climates are utilising
renewables. Islands in the developing as well
as developed world have experiences with
renewable energy. Consequently, there is good
potential for future co-operation, exchange and
networking among islands — both between
islands that are very far on the path of
converting their energy systemsinto
sustainable energy systems and between
islands that have just started.

Forum for Energy and Development (FED)
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Table 1: Renewable Energy Share of Electricity Production for Investigated Islands*

Island

Total Percentage of
Electricity
Production from
Renewable Energy
Sour ces

Per centage of Electricity
Production by Type of
Renewable Ener gy

Source

Year

Island
Connected to
other
Electricity
Grid

Renewable
Energy
Goal/Plan/
Strategy

Area

Population

LaDesirade
(Guadeloupe,
France)

100%

Wind:

100%

1998

Yes

Thereisa
renewable energy
plan for the

70

1,610

Guadeloupe
archipelago — 25%
of the electricity
consumption from
renewable energy
in 2002

79.6% 1997 No  Thereisanational
energy/renewable

energy policy

Fiji 79.6%  Hydro: 18,376 802,611

Samsoe (Denmar k) 75%  Wind: 5% 2000 Yes  100% of energy 114 4,400
consumption from
renewable energy

sources by 2008

64.96% 1998 Yes
0.97%

Pellworm 65.93%  Wind:
(Germany) PV:

100% of energy 37 900
consumption from

renewable energy

sources

56.1% 39.6% 1998 No 2,512

16.5%

Reunion (France) Hydro: 653,000

Bagasse:

Dominica 48%  Hydro: 48% 1998 No  100% of energy 977
consumption from

renewable energy

sourcesin 2015. A

national energy

policy does not

exist today

71,183

Flores|sland 42.6% 42.6% 1999 No 1417 4,329

(Azores, Portugal)

Hydro:

Samoa 38.5%  Hydro: 38.5% 1997 No  Samoadoes not 2,831

have a
comprehensive
energy policy

235,302

Geothermal: 30.6% 1999 No 746.8
Hydro: %

Sao Miguel Island 37.6% 125,915

(Azores, Portugal)

Faeroe |dands 35.1%

(Denmark)

Hydro: 34.9% 1999 No
Wind: 0.2%

There is no energy 1,400
plan for the Faeroe
Islands

32.8% 1997 No  Theisno national 389

energy policy

St. Vincent and the 32.8%

Grenadines

Hydro: 181,188

Wind: 30% 1998 Yes Thereisa 158
renewable energy

plan for the

Guadeloupe

archipelago — 25%

of the electricity

consumption from

renewable energy

in 2002

Marie Galante 30%
Island (Guadeloupe,
France)

13,463

Hydro: 30% 1999 Yes  50% of electricity 8,721
consumption from
renewables by

2003

Corsica (France) 30% 249,733

L A blank cell means that information is not available
2 Estimation from July 2000 and onwards.

viii
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Island Total Percentageof  Percentage of Electricity Y ear Island Renewable Area Population
Electricity Production by Type of Connected to Energy
Production from Renewable Energy other Goal/Plan/
Renewable Energy Sour ce Electricity Strategy
Sour ces Grid
Miquelon (St. Pierre 30%°  Wind: 30% 2000
and Miquelon,
France)
Hawaii Idand 29%  Geothermal: 22.3% 1997 No  Thereisa 10,433 120,317
(Hawaii, USA) Hydro: 5% energy/renewable
Wind: 1.7% energy strategy for
Hawaii State
Kingldand 20%  Wind: 20% 1999 No 1,250 1,800
(Australia)
Kauai Idand 21.1%  Biomass: 17.3% 1997 No  Thereisa 1,430 50,947
(Hawaii, USA) Hydro: 3.8% energy/renewable
energy strategy for
Hawaii State
Rarutu Island 20%*  Wind: 20% 2000 No 243 2,000
(French Polynesia)
Mauritius 19.37% Bagasse: 10.35% 1996 No 2,040 1,196,172
Hydro: 9.02%
Madeira Island 17.4%  Hydro: 15.2% 1998 No  Thereisaregional 765 248,339
(Madeira, Portugal) Wind: 2.2% energy plan
Ascension Island 16%  Wind: 16% 1997 No 82 1,100
(UK)
Gotland (Sweden) 15%  Wind: 15% 1999 Yes  100% of energy 3,140 58,000
consumption from
renewable energy
sources
Isle of Pines (New 15%° Wind: 15% 2000 No 141.4 1,700
Caledonia, France)
Sal Island (Cape 14%°  Wind: 14% 1995- No 298 10,168
Verde) 1997
Sao Vicente Island 14%’  Wind: 14% 1995- 246 63,040
(Cape Verde) 1997
Maui Idand 13.1% Biomass: 11.1% 1997 No Thereisa 1,883 100,374
(Hawaii, USA) Hydro: 2% energy/renewable
energy strategy for
Hawaii State
St. Helena (UK) 13%°  Wind: 13% 1999 No 122 5,564
Aeroe (Denmark) 127%  Wind: 12.7% 1999 Yes  80-100% of 90 7,600
energy supply
from renewable
energy over a
period of 10 years
from 1998 to 2008
San Clemente 10.6%  Wind: 10.6% 1998 No 137 na
Island (USA)
Sao Jorge Island 10.3%  Wind: 10.3% 1999 No 245.6 10,219

(Azores, Portugal)

3 Estimation.

4 Etimation.

5 Estimation.

6 The penetration is for the Sal power system, which is the main power system on Sal Island.

7 The penetration is for the Mindelo power system, which is the main power system on Sao Vicente Island.
8 From June-December 1999,

iX
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Island Total Percentageof  Percentage of Electricity Year Island Renewable Area Population
Electricity Production by Type of Connected to Energy
Production from Renewable Energy other Goal/Plan/
Renewable Energy Sour ce Electricity Strategy
Sour ces Grid
Guadeloupe 93%  Biomass: % 1999 No'®  25% of the 1,709 421,600
(France) ° Hydro: 1% electricity
Geothermal: 1% consumption from
Wind: 0.3% renewable energy
in 2002
Fuertenventura 8.6% Wind: 8.6% 1999 No 1,660 41,629
Island (Canary
Islands, Spain)
Thursday Island 8% Wind: 8% 1997- No 4 4,000
(Australia) 1999
Sao Tiago Island 6.3%  Wind: 6.3% 1995- No 992 210,932
(Cape Verde) 1997
Graciosa Island 6.9%  Wind: 6.9% 1999 60.9 5,189
(Azores, Portugal)
Crete (Greece) 55%  Wind: 5% 1999 No 45.4% of the total 8,260 540,054
Other: 0.5% annual electricity
demand in 2010
by renewable
energy sources
LaPalma (Canary 55%  Wind: 4.8% 1999 No  Thereisa 708 81,521
Islands, Spain) Hydro: 0.7%" energy/renewable
energy plan for the
Canary Islands
Porto Santo Idand 55%  Wind: 5.5% 1998 No  Thereisaregiona 42 5,000
(Madeira, Portugal) energy plan
Oahu Idand 5%  Municipal 1997 Thereisa 1,554 836,207
(Hawaii, USA) Solid Waste: 4.8% energy/renewable
Biomass: 0.2% energy strategy for
Hawaii State
El Hierro (Canary 42%  Wind: 4.2% 1999 No 100% of 269 8,338
Islands, Spain) electricity supply
from renewable
energy
Grand Canary 4%  Wind: 4% 1999 No  Thereisa 1,560 714,139
Island (Canary energy/renewable
Islands, Spain) energy plan for the
Canary Islands
Lanzarote Island 32%  Wind: 3.2% 1999 No  Thereisa 846 77,233
(Canary Islands, energy/renewable
Spain) energy plan for the
Canary Islands
SantaMaria Island 3%  Wind: 3% 1999 97.1 5,922
(Azores, Portugal)
Curacao 2% Wind: 2% 1999 444 143,816
(Netherlands
Antilles, The
Netherlands)
Tenerife (Canary 157%  Wind: 1.55% 1999 Thereisa 2,034 665,562
Islands, Spain) Hydro: 0.02%" energy/renewable
energy plan for the
Canary Islands

° The figures for Guadeloupe includes al the islands in the archipelago also the islands of La Desirade and Marie Galante that are mentioned separately in the table.

10 some of the islands in the Guadeloupe archipelago are connected by sea cable.

1 Approximation.
12 Approximation.
3 Approximation

Forum for Energy and Development (FED)
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Island Total Percentageof  Percentage of Electricity Year Island Renewable Area Population
Electricity Production by Type of Connected to Energy
Production from Renewable Energy other Goal/Plan/
Renewable Energy Source Electricity Strategy
Sour ces Grid
Faial Island 11%  Hydro: 1.1% 1999 169.9 14,920
(Azores, Portugal)
Terceiralsland 0.8%  Wind: 0.8% 1999 390.8 55,706
(Azores, Portugal)
LaGomeraIsland 0.7%  Wind: 0.7% 1999 Thereisa 370 16,978
(Canary Islands, energy/renewable
Spain) energy plan for the
Canary Islands

Table 2: Other Islandsin the Overview with Utilisation of Renewable Energy or Plansto Utilise
Renewable Ener gy

Island Major Renewable Installed Capacity Year Renewable Energy Area Population
Energy Technology Goal/Plan/
Utilised Strategy
Barbados Solar water heaters Number: 31,000 1999  40% of energy to be produced 432 259,248
from renewable energy
Percentage of households: 35% sources by 2010
Cyprus Solar water heaters Installed m?: 600,000 1998 9,251 651,800
Percentage of households: 92%
Percentage of hotels: 50%
Kiribati PV A US$ 3.57 million aid 746 75,000
package to fund the
installation of PV through out
the Gilbert Island group from
year 2000-2005 is the largest
PV program in the Pacific
Islands region
St. Lucia None yet St. Luciaisfirst nation to 616 152,335
announce its intention to
transform its energy systems
to afossil-fuel-free base to the
extend possible
St Paul (USA) 1x 225 kW wind 1999 700
turbine

Table 3: Renewable Energy Share of Electricity Production in Quartilesfor Investigated | lands

Per centage of Electricity Per centage of
Production from Renewable Investigated
Energy Sources |slands
75-100% 6%
50-74% 4%
26-49% 21%

0-25%

69%

Xi
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Table 4: Renewable Energy Sources utilised for Electricity Production on Investigated | lands

Renewable Eneryg Source
Utilised for Electricity
Production

Per centage of
Investigated
|slands

Biomass

9.2%

Geothermal

4.6%

Hydro

27.7%

PV

1.5%

Solid Waste

1.5%

Wind power

55.4%

Table5: Location of Investigated | lands with Utilisation of Renewable Ener gy

Ocean/Sea Per centage of
Investigated
|slands
North Atlantic Ocean 43.1%

South Atlantic Ocean

3.9%

Baltic Sea

5.9%

Mediterranean Sea

3.9%

Indian Ocean

3.9%

North Pacific Ocean

11.8%

South Pecific Ocean

13.7%

Caribbean Sea

13.7%

Table 6: Sovereignty Statusfor Investigated Ilands

Sovereign

23%

Non-sovereign

1%

Forum for Energy and Development (FED)
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The North Atlantic Ocean

Azores (Portugal)

General Information

Population: 260,000 (1995)

Area (km?): 2,247

Azoresis an archipelago in the Atlantic Ocean,
located about 1,300 km west of Portugal.
Azores is an autonomous region in Portugal.

The Azoresincludes nine mgjor islandsin
three scattered groups:. the eastern group,
which includes the mgjor islands Sdo Miguel
and Santa Maria, and the Formigasiglets; the
central group, which includes Faial, Pico, Sdo
Jorge, Terceira, and Graciosa; and the north-
western group, which includes Flores and
Corvo.

Below are specified population (for 1991) and
size for the idands that will be mentioned
below:

Electricity Capacity

Electricity Capacity on Santa Maria Idand by
Source in 1999:

Source Installed Per centage of
Capacity Total Installed
Capacity
Thermal Plants 3,620 kW 93%
Wind 270 kW 7%

Source: Viveiros, 2000

Electricity Capacity on Sao Miguel I1sland by
Source in 1999:

Source Installed Per centage of
Capacity Total Installed
Capacity
Thermal Plants 51,584 kW 70.6%
Geothermal 16,000 kW 21.9%
Hydropower 5478 kW 7.5%
Renewables 21,478 kW 29.4%
Tota

Source: Viveiros, 2000

Electricity Capacity on Terceiralsland by
Source in 1999:

Source Installed Per centage of
Capacity Total Installed
Capacity
Thermal Plants 33,470 kW 94.4%
Hydro 1,996 kW 5.6%

Isand Population Area (km?)
SantaMaria 5,922 97.1
Sao Miguel 125, 915 746.8
Terceria 55, 706 399.8
Graciosa 5,189 60.9
Sao Jorge 10,219 245.6
Faial 14,920 169.9
Flores 4,329 141.7

Source: Viveiros, 2000

Electricity Capacity on Graciosa lsland by
Source in 1999:

Introduction

Electricidade dos Acores (EDA) isresponsible
for the production and distribution on the
Azoresislands— 9 electrically isolated islands.
EDA isvery much aware of the importance of
renewable energy, not only for environmental
reasons, but also to reduce the diesel/fuel -oil
dependency for electricity production.

Electricity Demand

Electricity Demand on the Azores by Sector in
1999:

Source Installed Per centage of
Capacity Total Installed
Capacity
Thermal Plants 2,210 kW 91.3%
Wind 210 kW 8.7%

Source: Viveiros, 2000

Electricity Capacity on Sao Jorge Island by
Source in 1999:

Source Installed Per centage of
Capacity Total Installed
Capacity
Thermal Plants 5,258 kW 90.2%
Wind 570 kW 9.8%

Source: Viveiros, 20001

Electricity Capacity on Faia Idand by Source
in 1999:

Sector Per centage of Total
Consumption
Domestic 38.2%
Commerce/Services 28%
Public Services 9.5%
Industry 19.5%
Public Lightning 4.8%

Source Installed Per centage of
Capacity Total Installed
Capacity
Thermal Plants 12,000 kW 94.9%
Hydro 640 kKW 5.1%

Source: Viveiros, 2000

Source: Viveiros, 2000
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Electricity Capacity on Flores Island by Source

Electricity Production on Sao Jorge Island by

in 1999: Source in 1999:
Source Installed Per centage of Source Electricity Per centage of
Capacity Total Installed Production in Total Electricity
Capacity MWh Production
Thermal Plants 2,106 kW 58.7% Thermal Plants 14 ,955.8 89.7%
Hydro 1,480 kW 41.3% Wind Power 1,710.7 10.3%

Source: Viveiros, 2000

Electricity Production

Electricity Production on the Azores by Source

Source: http://www.eda pt/EDA/sjorge.htm

Electricity Production on Faial Island by

Source in 1999:

Source Electricity Per centage of
Production in Total Electricity
MWh Production
Thermal Plants 35,244.2 98.9%
Hydropower 385.9 1.1%

in 1999:
Source Per centage of Total
Electricity Production

Thermal Plants 78.5%
Geothermal 16.4%
Hydro 4.6%
Wind 0.5%
Renewables Total 21.5%

Source: Viveiros, 2000

Electricity Production on Santa Marialdand
by Source in 1999:

Source: http://www.eda pt/EDA/faial.htm

Electricity Production on Flores Island by

Source in 1999:

Source Electricity Per centage of
Production in Total Electricity
MWh Production
Thermal Plants 4.,279.7 57.4%
Hydropower 3,177.9 42.6%

Source Electricity Per centage of
Production in Total Electricity
MWh Production
Thermal Plants 13,968.9 97%
Wind Power 420.8 3%

Source: http://iwww.eda.pt/EDA/smaria.htm

Electricity Production on Sao Miguel Island by

Source in 1999:

Source Electricity Per centage of
Production in Total Electricity
MWh Production

Thermal Plants 162, 904.8 62.4%
Hydropower 18,149.2 7%
Geothermal 79, 994.7 30.6%
Renewables 98143,9 37.6%
Total

Source: http://www.eda pt/EDA/smiguel.htm

Electricity Production on Terceiralsand by

Source in 1999:

Source Electricity Per centage of
Production in Total Electricity
MWh Production
Thermal Plants 116,738.3 99.2%
Wind Power 942.9 0.8%

Source: http://www.eda pt/EDA/terceirahtm

Electricity Production on Graciosa lsland by

Source in 1999:

Source Electricity Per centage of
Production in Total Electricity
MWh Production
Thermal Plants 7,193.7 93.1%
Wind Power 532.7 6.9%

Source: http://www.eda pt/EDA/graciosa.htm

Source: http://www.eda pt/EDA/flores.htm

Geother mal

The geothermal investments, made primarily
ontheisland of S. Miguel, can be considered

successful.

The first experimental power station in Pico
Vermelho, with one 3.75 MWA generator, was
installed in 1980 and connected to one well,
with a peak power production of 800 kW.

The experimental power station led the way to
the power station of Ribeira Grande, with 4
generators of 16.25 MWA connected to 4
wells - two 3.125 MWA installed in 1994 and
two 5 MWA installed in 1998.

The geothermal power stations, using steam
and combined cycle turbines as prime movers,
and synchronous aternators, have been used as
base load on Sao Miguel, producing at
maximum power available - always at a fixed
level, thus not creating electrical disturbances

on the network.

Wind power

Presently there are 3 wind farms on the Azores
—on Santa Maria, S. Jorge and Graciosa.

Wind Turbines on Santa Maria:

Size

Number of Turbines

30 kW

9

Source: Viveiros, 2000
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Wind Turbines on Sao Jorge:

Size Number of Turbines

105 kW 4

150 kW 1

Source: Viveiros, 2000

Wind Turbines on Graciosa:

Size Number of Turbines

30 kw 9

Source: Viveiros, 2000
Renewable Ener gy Potential

Potential for Development of Renewable
Energy on the Azores:

Renewable Energy Potential
Source
Waves High
Tidal Low
Biomass Medium
Geothermal High
Hydro High
PV Medium
Solar Thermal Medium
Waste to Energy Medium
Wind High

Source: CEEETA, 1997b

Regarding electricity production geothermal
and wind power are the major renewable
alternatives to the fuel-oil and diesel-oil power,
considering the insufficient hydro resources on
the islands, and the increasing utilisation of
water for direct consumption.

Wind:

The Azoresidands are having good wind
resources, with annual mean speeds between 8
and 10 m/s and have experienced good results
from the current wind farms. Therefore wind
power are considered an important role in the
future investmentsin renewable energy —
either by extension of the existing three wind
farms or of the installation of new wind farms.

Hydro:

With respect to the hydropower stations, some
automation and upgrading are expected, to
reduce the operating costs. Investmentsin new
hydropower stations have been considered.

Geothermal:

Further investments in geothermal power have
a so been considered, mainly on the islands of
S. Miguel, Terceira, Pico and Faial, where
there are known resources.

Contact Information

Organisation:  Electricidade dos Acores (EDA)

Address: R.Eng. Jose Cordeiro 6
9500 Ponta Delgada
Azores
Portugal

Tel.: +351 296 202000

Fax: +351 296 653730

E-mail:

Internet: http://www.eda.pt/

References

Homepage of Electricidade dos Acores
(www.eda.pt)

Viveiros, 2000
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Canary Islands (Spain)

General Information

Population: 1,630,015 (1998)

Area (km?): 7,447

The Canary Idlands are a group of islands
situated in the North Atlantic Ocean, off the
north-western coast of Africa. Theidands are
an autonomous region in Spain. The seven
inhabited idands are Grand Canaria,
Lanzarote, Fuerteventura, Tenerife, LaPalma,
La Gomera, and El Hierro.

Below are specified population and size for the
seven islandsin the Canary Islands:

Electricity Capacity

Installed Electricity Capacity for the Canary
Islands by Source in 1999:

Source Installed Per centage of
Capacity Total Installed
Capacity

Thermal Plants 1,642.14TMW 95.27%
Hydropower 0.8MW 0.046%
Wind Power 80.15MW 4.65%
PV 0.570MW 0.033%
Renewables 1,723.667TMW 4.73%
Total
Source: www.cistia.es/dgie/anu00_elec.htm
Electricity Production

Electricity Production for the Canary I1slands
by Source in 1999:

Isand Population* Area (km?)
Grand Canaria 714,139 1,560
Lanzarote 77,233 846
Fuerteventura 41,629 1,660
Tenerife 665,562 2,034
LaPama 81,521 708
La Gomera 16,978 370
El Hierro 8,338 269

Introduction

The Canary Islands consist of six independent
power systems whose main characteristics are
their very small size and the long distance
from the main supply centres. Moreover,
because the non-existence of conventional
energy sources in the islands, the energy
dependency is nearly absolute. The Canary
Islands have not yet implemented renewable
energy on alarge scale, but the energy plan
1996-2002 is focusing on wind, solid waste
and solar energy as viable resources. The
islands are situated in a privileged situation for
using renewable energy — especially solar and
wind resources.

! For year 1996

Source Electricity Per centage of
Production Total
Production

Thermal Plants 6,094,395 GWh 96.44%
Hydropower 1,773 GWh 0.028%
Wind Power 223,013 GWh 3.53%
PV 0.093 GWh 0%
Renewables 224,786.093 3.56%
Total GWh

Source: www.cistia.es/dgie/anu00_elec.htm

Electricity Production on Grand Canaria lsland
by Source in 1999:

Source Electricity Per centage of
Production Total
Production
Thermal Plants 2,600 GWh 96%
Wind Power 109.71 GWh 4%
Source: www.Cistia.es/dgie/anu00_elec.htm and

www.cistia.es/dgie/anu00_renov.htm

Electricity Production on Lanzarote Island by

Source in 1999:

Source Electricity Per centage of
Production Total
Production
Thermal Plants 548.187 GWh 96.8%
Wind Power 17.933 GWh 3.2%
Source: www.Cistia.es/dgie/anu00_elec.htm and

www.cistia.es/dgie/anu00_renov.htm

Electricity Production on Fuertenventura
Island by Source in 1999:

Source Electricity Per centage of
Production Total
Production
Thermal Plants 299.313 GWh 91.4%
Wind Power 28.037 GWh 8.6%
Source: www.Cistia.es/dgie/anu00_elec.htm and

www.cistia.es/dgie/anu00_renov.htm
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Electricity Production on La Gomera Island by

Source in 1999:

Source Electricity Per centage of
Production Total
Production
Thermal Plants 45.8856 GWh 99.3%
Wind Power 0.3144 GWh 0.7%
Source: www.cistia.es/dgie/anu00_elec.htm and

www.cistia.es/dgie/anu00_renov.htm

foreign manufactures are from Isragl —
AMCOR and CROMEGAN.

Renewable Energy Potential

Potential for Devel opment of Renewable
Energy on the Canary Islands:

Renewable Ener gy Potential
- . . Source
El ectnc_lty Production on El Hierro Island by Waves Medium
Source in 1999: Tida Low
Biomass Low
Source Electricity Per centage of Geothermal Low
Production Total Hydro Low
Production PV High
Thermal Plants 22.21492 GWh 95.8% Solar Thermal High
Wind Power 0.96508 GWh 4.2% Waste to Energy High
Source: w.ciqiaeﬂdg e/anu00_elec.htm and wind Hi gh
www.cistia.es/dgie/anu00_renov.htm Source: CEEETA, 19970
Electricity Production on Tenerife Island by Energy Policy

Source in 1999:

Source Electricity Per centage of
Production Total
Production

Thermal Plants 2,414.44488222 98.42%
GWh

Wind Power 38.139157 GWh 1.55%

Hydro? 0.5459608 GWh 0.02%

Renewables 38.6851178 1.57%

Total GWh

Source: www.Cistia.es/dgie/anu00_elec.htm and

www.cistia.es/dgie/anu00_renov.htm

Electricity Production on La Palma lsland by

Source in 1999:

Source Electricity Per centage of

Production Total
Production
Thermal Plants 182.9257608 94.5%
GWh
Wind Power 9.3576 GWh 4.8%
Hydro® 1.2266392 GWh 0.7%
Renewables 10.5842392 5.5%
Tota

Source: www.cistia.es/dg

ie/anu00_elec.htm and

www.cistia.es/dgie/anu00_renov.htm

Solar Thermal

Energy

Thermal solar energy is one of the most
important renewable energy sourcesin the

Canary Idands.

There were 53,992 m? solar thermal

installations by

1999.

There isafactory to produce solar panelson
Tenerife Idand. The factory is owned by
Energia Edlicay Solar Espaniola (E.S.E.). ESE
has 70% of the market. The most important

2 Approximation
Approximation

Thereis an energy plan for the Canary Islands
- Plan Energético de Canarias (PERCAN). The
timeframe is from 1996-2002. Among other
things PERCAN draws together criteria and
measures for ensuring the introduction and use
of renewable energy technologies.

The main objectives of PERCAN are:
P assure energy supply

» reduce vulnerability by diversifying the
energy sources

» promote the rational use of energy

» reduce the energy dependency from
external energy sources by promoting as much
as possible the use of new energy sources

P assure a stable and reliable energy offer

» minimise energy costsin he different
production sectors

» contribute to the environmental protection
and conservation

Wind Energy:

Establishment of high power wind farmsin
areas, which are most suitable. The most
suitable areas should be based on
environmental impact study in co-operation
with the Directorate General of Territorial
Policy. The selection of the best suitable areas
should a'so be based on a stability study of the
grid in co-operation with UNELCO. In the
areas with no connection to the grid, studies
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should be carried out regarding the
possibilities of using wind turbines as water
pumps. These studies should be carried out in
co-operation with the Directorate General of
Public Works, Housing and Water. Findly,
demonstration projects should be planned.

Mini-hydro and Geothermal Energy:

A study should be carried out in co-operation
with the Directorate General of Public Works,
Housing and Water about the possibilities and
potentials of mini-hydro and geothermal
exploration.

Solid Waste Energy:

Solid waste as a energy resource should be
promoted among the companies who are
handling the waste and disposal of waste.
Besides that, PERCAN should participatein
the framework of future planning concerning
an efficient use of solid waste.

Thermal Solar Energy:

Theinstallation of 36,000 m? of solar panelsin
aperiod of 6 years. In order to achieve this
objective the PERCAN includes the following
Mmeasures.

P set up an operator agent to start the
programme

» asystem of financing installations

» officialy approved collectors, installations
made by an accredited enterprise, maintenance
guarantee etc.

» promotion actions — demonstrationsin
public establishments, promotion in the hotel
sector, press and radio dissemination,
particular incentivesto local entities, private
potential user etc.

PV:

Realisation of studies, the purpose of whichis
to determine the potential for PV in rural areas.
These studies should mainly be focussed on
applications isolated from the grid.

Biomass Energy:

Feasibility studies, experiences, pilot and
demonstration projects should be carried out
concerning the use of energy cropsin the
production of, for example, bio-fuels as well as
utilisation of forest and farming waste.

Full Supply for El Hierro Idand by means
of Renewable Energies

El Hierro is the smallest and most western of
the Canary Idands. It has a population around
8,000 and the island is approximately 270 km?,

Background:

The idand Government of El Hierro adopted
the Sustainable Development Programmein
November 1999. The objective of the
programmeisto use a broad series of projects
- in accordance with the guidelines laid down
by the Rio Summit - to strike a balance
between human devel opment and conservation
of the nature on theisland.

The programme covers areas like agriculture,
transport, tourism, industry, energy, water,
agriculture, livestock etc. Thus, clean and
sustainable energy production ontheidandisa
fundamental part of the broad strategy.

Objective:

The objective is 100% supply of electricity
production on El Hierro from renewable
energy Sources.

Existing Power System:

Electricity is produced at a conventional power
system with arated capacity of 8,280 kW and
two wind turbines with a rated capacity of 280
kW.

In 1999 wind power produced 4.2% of the
generated electricity.

Average electricity consumption on the island
isaround 2,000 kW, with peaksin the summer
when there are more visitors on the island of
up to 4,000 kW.

Proposed Power System:

The unpredictable nature of wind, fluctuations
in the wind, periods of calm wind and the need
for stability in an electricity grid subject to
variable demand makes it technically difficult
to match energy demand and supply with wind
power if it does not have a storage system.

Thereforeisit proposed to make a system with
the following components:

» a10 MW wind farm consisting of 20
turbines
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» awater pumping system

P awater storage reservoir sited at an altitude
of 700m and with atotal capacity of 500,000
m>. The water reserves would cover an 8 day
period of calm winds

» areturn loop and turbine connected to an
electric generator

All these elements would be necessary if the
water used comes from the sea.

If fresh water is chosen for the system, the
following components would also be
necessary:

» awater reservoir down at sealevel, the
same size as the upper one

P aseawater desalination plant

How the Proposed System would Work:

The wind turbines would pump water up from
sealevel, or from the seg, to the reservoir at
700 m, where a potential energy reservoir
would be created. The water would be piped
down from the reservoir to aturbine and
generator, and the flow would be regulated
according to energy demand from the grid.

If fresh water were used, a desalination plant
would be necessary. The advantages of using
fresh water would be areduction in the level of
corrosion in system components, and the
possibility of using the water produced for
domestic use and irrigation.

Contact Infor mation

Organisation;  Directorate General for Industry and

Energy
Government of the Canary Islands
Address: C/ Cebrian, n° 3, Planta 12
35071 Las Palmas
Gran Canaria
Canary Islands
Spain
Tel.: +34 928 45 20 80
Fax: +34 928 4520 70
E-mail: desenerg@cistia.es
Internet: http://www.cistia.es/dgie/

Organisation:  Ingtitute of Technology and
Renewable Energies (ITER)
Address: Parque Edlico
E-38611 San Isidro
Tenerife
Canary Islands

Spain

Tel.: +34 922 391 000
Fax: +34 922 391 001

E-mail: Iter@iter.rcanaria.es
Internet: http://www.iter.rcanaria.es/
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CapeVerde

General Information

Population: 411,487 (2000 estimate)

Area(km?: 4,033

The archipelago of Cape Verdeis situated in
the North Atlantic, 445 km off the western
coast of Africa

The archipelago consists of ten islands and five
islets, which are divided into windward and
leeward groups. The windward, or Barlavento,
group on the north includes Santo Antdo, S&o
Vicente, S8o Nicolau, Santa Luzia, Sal, and
Boa Vista; the leeward, or Sotavento, group on
the south includes S&o Tiago, Brava, Fogo, and
Maio.

Below are mentioned population and area for
the islands that will be specified regarding
wind power in this section:

Isand Population® Area (km?)
Sal 10,168 298
Sao Vicente 63,040 246
Sao Tiago 210,932 992

Introduction

The energy sector in Cape Verdeis
characterised by a high dependency on
imported oil products. Due to its geographical
location, the country cannot access the main
energy networks and is forced to import oil
derivatives. In 1996, the import of oil products
covered more than 70% of all available energy
sources. A great amount of theimported fuel is
re-exported to supply marine and air
transportation. Another source of energy for
Cape Verde is biomass, particularly in the rura
areas. Biomass represents 37.4% of the total
consumption of energy and is generally used to
cook. Keroseneis also largely used for
cooking in rural areas while butane gasis
preferred in urban areas.

The Power Sector

The electricity sector is quite decentralised
even though the state owned power utility
Electra controls the production and distribution
in the main population centres. There are 40
electric grids in the entire country and only 4

1 2000 estimate.

belong to Electra— the rest is administered by
municipalities. Here Town Councils are
responsible for both distribution and
production.

Only 43% of the population have access to the
electricity network, and in therura areasthis
number does not exceed 14%. The almost
complete lack of power transmission networks
has led to the proliferation of small power
plants, aimed at fulfilling the electricity
requirements of rural populations. In 1997 San
Tiago had 19 power plants, Santo Anrao had 8,
Boa Vista 6, Fogo 5, not to mention small
household operated diesel groups (1 to 5
KVA).

Wind Power

Cape Verde' swind energy resources from the
trade-winds provides a strong north-eastern
flow for most of the year. Since the early
1980s projects have documented the technical
and economical feasibility of today’ s wind
energy technology for Cape Verde.

Three Grid Connected Wind Farms:

Three wind farms with atotal capacity of 2.4
MW were installed in the main power systems
of Cape Verdein 1994. The turbines are eight
300 kW Nordtank turbines.

Operation Statistics for Wind Farms at Sal (Sal
Idland), Mindelo (Sao Vicente Island) and
Praia (Sao Tiago Island) Power Systems for
1995-1997:

Sal Mindelo | Praia
(sal (Sa0 (Sao
Island) | Vicente Tiago
Island) Island)

Available Diesel 4 11 12

Capacity (MW)

Diesel Fuel Type Gas il Heavy Gas ail
fuel

Installed Wind 600 900 900

Turbine Capacity

(kW)

Avg. Wind Speed at 74 104 7.8

Hubheight (m/s)

Annua Wind Energy 1440 4390 2500

Production (MWh)

Annual Power System | 10120 32800 | 39870
Load (MWh)

Avg. Wind Energy 14 14 6.3
Production (%)

Average Wind 27 56 31
Turbine Capacity
Factor (%)

Annual Diesdl Fuel 340 970 615
Savings (t)

Source: Hansen, 1998
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The wind farms have established the technical References
viability of this technology, and built technical
capability in Electra for system operation and CEEETA, 1997a
monitoring. The projects have demonstrated
that there is considerable additional potential Davidson, 1999b
for cost reduction in the wind generation and
scope for substantially increased penetration Hansen, 1998
into the networks.
Information provided by Instituto Superior
The penetration levels have been achieved Técnico, Portugal
without any specia wind farm controller
expect for the standard wind turbine Windpower Monthly, 1999
controllers in each machine. Wind farm control
actions have been manual, exercised by the Worldbank, 1999

diesel power plant operators.

The total technical availability has been high
(92-98%).

The turbines were jointly financed by the
Capeverdean government and Denmark’s
development agency Danida.

Extension of Existing Wind Farms

Modelling has shown that a further expansion
of the three wind farms installed in the main
power systems of Cape Verde istechnically
possible and economically attractive.

The World Bank has approved a US$ 22.2
million in funding to Cape Verde for the Cape
Verde Energy and Water Sector and
Development Project.

The project includes US$ 3.7 million for wind
power development. This component would
finance the extension of the existing grid
connected wind farms on Sal, Sao Vicente, and
Sao Tiago with atotal increase of up to 7.8
MW. The planned 7.8 MW will almost triple
the installed wind capacity in Cape Verdeto
nearly 11 MW. The new projects could lead to
apenetration of up to /3 intheisland’s grids.

The wind farms would be constructed after the
privatisation of Electra.

Contact Infor mation

Organisation:  Empresa Pablica Electricidade e

Agua (ELECTRA)
Address:
Tel.: +238 31-4448
Fax: +238 31-5316
E-mail:
Internet:

10
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Faeroe | lands (Denmark)

General Information

Population: 48,000 (1994 estimate)

Area (km?): 1,400

The Faeroe Islands are located in the Atlantic
Ocean, amost midway between Norway,
Iceland and Scotland. The Faeroe Islands are
part of the kingdom of Denmark. There are 18
main islands separated by narrow sounds and
fiords and afew small, uninhabited islands.

The Energy Sector — Introduction

Household heating and the fishing fleet
consume the major share of gas and diesdl ail,
while most of the fuel oil isused to produce
electricity.

The dominant form of space heating is
traditional oil stoves. Electric heating is
scarcely used at al, due to the relatively high
power prices. Surplus heat from the thermal
plantsis not utilised, with the exception of
heating at the power stations themselves.
District heating is available in Thorshavn to
only alimited area. The areais supplied with
surplus heat from the local waste incineration
system, and supplies approximately 250
houses.

There have been discussions on expanding the
district heating system to afar larger part of
Thorshavn during recent years. But asthisis
not financially viable under the current
circumstances, it would not be possible for the
district heating company to carry out this
project alone at present.

Electricity consumption fell from 1989 to
1995, but has since risen slowly. The
fluctuation in consumption is mainly due to the
economic decline and the fall in population
until 1995, followed by growth in both the
economy and the population.

Slightly less than 90% of the inhabitants are
supplied by an integrated electricity net, while
Suderoe Idand, with just under 5,000
residents, and five small islands with
populations totalling approximately 150, al
have their own island power stations.

A very large percentage of electricity is
produced at hydroelectric plants as can be seen
in the table below.

Electricity Capacity

Installed Capacity by Source, in 2000: *

Source Installed Per centage of
Capacity Total Installed
Capacity
Thermal Plants 53.4MW 62.9%
Hydropower 3L.4MW 37%
Wind 0.15MW 0.1%

Source: The Government of the Faeroe |slands, 2000
Electricity Production

Electricity Production by Source in 1999:

Source Per centage of Total
Production
Thermal Plants 64.9%
Hydro Power 34.9%
Wind power 0.2%
Renewables Total 35.1%

Source: The Government of the Faeroe Islands, 2000

Minimum |load on the power net is
approximately 14 MW in the main area, and
approximately 1.5 MW on Suderoe Island.

Hydropower

The power company, SEV, is currently
expanding with hydroelectric power. When the
present expansion phase at Eysturoy Idand is
completed in the spring of year 2000, the
hydroel ectric share of total power production
will be approximately 50%. In addition to this,
the power company has specific plans to
continue expansion of hydroelectric power on
Eystruroy Islands with what will correspond to
approximately 19 GWh annually.

It is expected that hydroelectricity will be
expanded during the coming years.

Wind Power

Since 1993, the electricity company, SEV, has
had atrial wind turbine in operation. The
turbine has been reinforced to enableit to
withstand the high wind speeds. Operational
experience was so good, that it was decided in
1998 to purchase an additional wind turbine.
The extreme wind conditions mean that
suitable turbines are more expensive than
standard models, but they are also able to
produce more electricity per unitin
comparison to wind turbinesin, e.g., Denmark.

t Thisincludes the islands that are part of the integrated electricity net and
Suderoe Island (on Suderoe Island there isinstalled 7.4MW thermal and 3MW
hydropower).

2 Thisincludes the islands that are part of the integrated electricity net and
Suderoe |sland.
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Energy Policy

There isno general energy plan for the Faeroe
Islands.

Contact Infor mation

Organisation:  S.E.V.

Address: Landavegur 92
P.O. 319
FO-110 Torshavn
The Faeroe Idlands

Tel.: +298 31 13 66
Fax: +298 31 03 66
E-mail: sev@sev.fo
Internet:

References

Information provided by the Government of
the Faeroe Islands

Klima 2012, 2000
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Madeira (Portugal)

General Information

Population: 260,000 (1998)

Area (km?): 797

Madeiralslandsis an archipelago in the
Atlantic Ocean, located about 1,100 km south-
west of Portugal. Madeiraldands are an
autonomous region in Portugal.

The Madeiras consist of two inhabited islands,
Madeira and Porto Santo, and two uninhabited
island groups, the Desertas and the Selvagens.

Island Size Population
Madeiralsdand 765 248,339
Porto Santo 42 5,000
Island

Introduction

Due to its geographic location and because it
has no fossil energy resources, the Region of
Madeirais heavily dependent on outside
resources. Furthermore, because of the
relatively small dimension of the energy
system, the main energy alternatives to
petroleum, such as nuclear energy, gas and
coal, are not feasible. Local resources such as
biomass (firewood), hydro, wind and solar
represented 8% of the primary energy sources
in 1998.

Electricity Demand

Electricity Demand for Madeiralsland by
Sector in 1998:

Sector Demand in Per centage of
GWh Total Demand

Industry 50.13 11%
Public Services 39.83 9%
Public Lightning 36.87 8%
Commerce and 166.14 37%
Services
Residential and 162.6 35%
Agricultura

Source: AREAM, 2000
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Electricity Demand for Porto Santo Island by
Sector in 1998:

Sector Demand in Per centage of
GWh Total Demand

Industry 2.26 16%
Public Services 3.06 21%
Public Lightning 1.09 8%
Commerce and 347 24%
Services
Residential and 447 31%
Agricultural

Source: AREAM, 2000

The growth of demand for electricity in the
1990's was very high, mainly due to the
residential and tertiary sectors. The electricity
demand increased from 261.30 GWh in 1990
t0 467.92 GWh in 1998. Thisis an increase of
75%, which corresponds to an average growth
of 7.5% per year.

Primary Energy Sources

Primary Energy Sources for the Madeira
Islands by Sourcein 1998:

Source Per centage of Primary
Energy Sources
Qil 92%
Renewables 8%

Source: AREAM, 2000
Electricity Capacity

Installed Electricity Capacity on Madeira
Idland by Source in 1998:

Source Installed Per centage of
Capacity Total Installed
Capacity
Diesdl 125,800 kW 69.6%
Hydropower 49,550 kW 27.4%
Wind Power 5,340 kW 3%
Renewables 54,890 kW 30.4%
Total

Source: http://www.madinfo.pt/eem/rel05.html

Installed Electricity Capacity on Porto Santo
Island by Source in 1998:

Source Installed Per centage of
Capacity Installed
Capacity
Diesd 13,820 kW 96.8%
Wind 450 kW 3.2%

Source: http://mww.madinfo.pt/eemvrel05.html

Empresa de Electricidade (EEM) isapublic
company and is responsible for the production,
transportation and distribution of electricity for
both islands of the Autonomous Region of
Madeira
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Electricity Production

Electricity Production for Madeiralsland by

Source in 1998:

Source Generated Per centage of

Electricity Total
Production
Diesel 426.96 GWh 82.6%
Hydro 78.32 GWh 15.2%
Wind 11.67 GWh 2.2%
Renewables 89.99 GWh 17.4%
Total

Source: http://www.madinfo.pt/eerm/rel05.html

Electricity Production for Porto Santo Island

by Source in 1998:

Source Generated Per centage of
Electricity Total
Production
Diesdl 17.546 GWh 94.5%
Wind 1.018 GWh 5.5%

Source: http://www.madinfo.pt/eem/rel05.html

Hydropower

The hydro-electrical power plants on Madeira
Island works on a “run-river” mode, with a
small storage capacity - just for afew hoursin
some cases. In 1998, 15.2% of the electricity
produced was from hydropower, which meant,
in terms of energy, a production of 6,736 toe.
Thus, 16,003 tonnes of fuel oil were saved.

Wind Power

Wind energy on Madeira s attractive, due to
the availability of good wind conditions.

The wind parks on Madeiralsland are private
and they sell the energy to the public
electricity grid in accordance with the
Portuguese legislation for independent energy
production. The actual legislation requires the
public grid to buy the energy produced by
independent electricity producers and
guarantees a minimum price, based on an
established formula.

Madeiraldand:

The total installed capacity is 5,340 kW.

Wind Turbines on Madeiralsland in 1999:

Sizeof Turbine

Number of Turbines

130 kW

3

150 kw

33

Source: AREAM, 2000

The capacity will increase in the near future
with the installation of 5 x 660 kW wind

turbines.

Porto Santo Idland:

There are 2 x 225 kW turbines on the island.
The capacity will soon increase with 1 x 660
kW wind turbine.

Solar Thermal

The region has favourable conditions for
utilising thermal solar energy, but the potential
have not yet been exploited.

Hundreds of solar heating systems are
scattered around the island, representing more
than 3,500 m? (in 1991).

There has been acrisisin the demand for solar
thermal systems as a result of:

P arelatively high investment, especially for
small installations, in which the payback is
spread out over avery long term

» lack of investment security due to the poor
quality of some collectors, poorly designed
size of ingtallations, and poor workmanship in
setting up the installations

» the low price of conventional energy
sources

PV

Interms of PV, the region has expertise in this
field. In 1983, the first PV installation in
Portugal was set up on the Selvgem Grande
island (a nature reserve) and is still in full
operation. Likewise, the majority of the Navy
lighthouses have PV systems.

Even though there have been important steps
made to use PV in signalling systems and
isolated houses, PV has not amade a
significant contribution to the energy balance.

Main Barriers

The main obstacle for the development of
renewable energy resources for electricity
production in the Madeiraldandsisthe
integration of the energy produced into the
grid. The small dimension of the energy
system creates a limitation in the capacity to
receive — in acceptable conditions — electricity
produced by wind energy. The high fluctuation
in the electricity demand throughout the day
set limitations on the electricity reception from
e.g. wind turbines.
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On the other hand, it is common amongst
electricity producers who use conventional
energy resources, that they sometimes have
difficultiesin accepting new initiatives. These
difficulties often appear asfear in relation to
the introduction of new technologies, the
behaviour of which is sometimes unknown.

In connection with solar energy, the main
barrier is the weak acceptance due to the high
costs and sometimes poor quality of equipment
and installation.

Renewable Ener gy Potential

The growth of the power supply capacity
during the next decade will primarily be based
on thermal production. A large development in
renewable energies in not forecasted in the
near future, namely due to the limitations and
constraints on increasing the penetration from
renewables in electricity production.
Furthermore, the most suitable energy
resources are al ready being exploited.

Potential for Devel opment of Renewable
Energy on the Madeira lslands:

Renewable Ener gy Potential
Source

Waves Medium
Tida Low
Biomass High
Geothermal Low
Hydro High
PV Medium
Solar Thermal High
Waste to Energy High
Wind High
Source: CEEETA, 1997b

Hydro:

Today, Madeira Island does not have the
conditions required for constructing new high-
power capacity hydroelectric power plants.
The steep terrain, lack of available land and the
porosity of the soil are unfavourable conditions
for storing large amounts of water. What is till
possible and feasible, however, isthe
investment in micro-hydroel ectric plants with
power capacities under 1 MW.

Wind and Solar:

Both wind and solar resources represent a high
potential and have a huge development
potentia in the future. For instance, wind
energy can be applied for scawater
desalination and pumping.

15

Solid Waste:

The exploration of solid waste asaresourceis
being considered in an incineration waste treat
plant.

Wave:

The Autonomous Region of Madeirais located
in an area of the North Atlantic where the
energy potential of the sea waves reaches a
level which may be of interest in terms of
energy production. Considering the high
investment costs and deficienciesin existing
technologies its potential isnot considered to
be economically feasible at present time.

Contact Infor mation

Organisation: ~ Agéncia Regional daEnergiae
Ambiente da Regido Auténomada
Madeira (AREAM)
Address: Madeira Tecnopolo
9000-390 Funchal
Madeira
Portugal
Tel.: +351291 72 3300
Fax: +351 291 72 00 33
E-mail: Aream@mail .telepac.pt
Internet: http://www.aream.pt/
Organisation:  Electricidade da Madeira (EEM)
Address:
Tel.: +351 291221187
Fax: +351291 233324
E-mail: eem@eem.pt
Internet: http://www.madinfo.pt/eem/
References
AREAM, 2000a
AREAM, 2000b

CEETA, 1997b
Fernandes et al, 2000

Homepage of Electricidade da Madeira (EEM)
(http://www.madinfo.pt/eem)

Mendes, 1998

Oliveira, 1999
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Pdlworm (Ger many) Contact Information
Organisation: ~ Okologisch Wirtschaften! e.V.
Address: Alte Schmiede
] Nordermitteldeich 55
General Information D-25849 Pellworm
Germany
Population: 900
Tel.: +4948 4412 12
Area (km?): 37 Fax: +49 48 44 259
E-mail: Oekologisch.Wirtschaften@t-
online.de
Internet:
Electricity Capacity Organisation:  Pellworm Energy
Address:
Installed Electricity Capacity by Sourcein
1997:
i Tel.:
Source Installed Capacity Fax:
Wind Power 5,900 kW E-mail: info@pellworm-energy.org
PV 600 kW Internet: http://www.pellworm-energy.org
Source: http://www.pellworm-energy.org/ and
References

Theisland is connected to the mainland
electricity net in Germany via sea cables. Forum fiir Zukunftsenergien, 1997
Electricity Production Homepage of Pellworm Energy

Electricity Production by Source in 1998: (http://peliworm-energy.org)

Homepage of SCHLESWAG

Source Electricit Per centage of
Productio)r/‘l Electr?(gty (http://www.schleswag.de/)
Production
Import from the 7,940 MWh 34.07%
Mainland by
Cable
Wind Power 15,136 MWh 64.96%
PV 225 MWh 0.97%
Renewables 15,361 MWh 65.93%
Tota

Source: http://www.pellworm-energy.org/
Renewable Energy Plan

In 1997 arenewable energy plan for Pellworm
was elaborated. Thetitle of the planis Energy
Supply on the Basis of Renewable Energy
Sources Using the Example of the North Sea
Idand Pellworm — A Local Development Plan.

The goal of the development plan was to
present model concepts for energy supply
based on renewable energies and to access a
broad spectrum of applications. Special
emphasis was given to wind power and
biomass and to ways of storing energy.

The overall objective for the renewable energy
planisa CO,-freeisland.
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St. Pierreand Miquelon
(France)

General Information

Population: 6,300

Area (km?): 242

Saint-Pierre and Miquelon is aterritory of
France situated in the North Atlantic Ocean
south of the coast of Newfoundland, Canada.
The main islands are Saint-Pierre, Miquelon,
and Langladem (the latter two connected by
the low, sandy Isthmus of Langlade).

Installed Electricity Capacity

26,8 MW diesel plantsinstalled (1999).
Electricity Production

38 GWh delivered to the grid (1999).

Wind Power

The archipelago isawindy placeand is
seeking to exploit this as part of three projects:
aWind House, a Wind Farm on Miquelon and
awind farm on St. Pierre.

Wind House:

Thefirst oneisbased on the “Wind House”, a
combination of museum and European
scientific and technical centre, which will
provide visitors with information and scientific
explanations about the wind, how to observeit

and how to exploit it.

Miguelon Wind Farm:

The project is described later in this section.

St Pierre Wind Farm:

A 1.8 MW wind farmis planned for St. Pierre.

19

Miquelon Wind Farm

Electricity Consumption on Miquelon:

The energy needs are approximately 5,750,000
kWh per year (1999/2000).

Electricity Capacity:

Installed Electricity Capacity in 2000 by
Source:

Source Installed Per centage of
Capacity Total Installed
Capacity
Diesdl 4,200 kW 87.5%
Wind 600 kW 12.5%
Source: Information provided by VERGNET SA.

The Wind Farm:

The wind power station of Miquelon was
initiated in 1994 and was commissioned in
April 2000.

The wind resources are 8.6 m/s at 30 m above
ground.

The wind farm consists of 10 x 60 kW
VERGNET wind turbines (blade diameter 15
m) in connection with the diesel network of the
island. It will allow, with an estimated annual
production of 1,700,000 kWh to produce 30%
of the electricity on theidand.

The are two aspects of this project: firstly, it
forms part of a general development strategy
aimed at taking advantage of all the
archipelago’ s features and resources and,
secondly, it enables St. Pierre and Miquelon to
act as a European technological showcase for
itsimmediate neighboursin North America.

Thiswind power site will promote the
technology devised by VERGNET S.A., which
has devel oped and adapted, specifically for St.
Pierre and Miquelon, awind power generation
system combined with adiesel engine. Thisis
perfect to the circumstances of the archipelago,
notably in terms of climate and available
space.

Asa*“direct supply” system, itisvery
economical and is connected straight into the
local distribution network, which means there
isno need for costly storage of power since
thisisused asit is produced. Such technology
is tailor-made for isolated communities.
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Contact Information

Organisation: ~ VERGNET S.A.

Address: 6, rue Henri Dunant
45140 Ingré
France
Tel.: +33238227500
Fax: +33238227522
E-mail: Vergnet@vergnet.fr
Internet: Www.vergnet.fr
References

The Courier, 1999
Correspondence with VERGNET S.A.
Donizeau, 2000

Homepage of VERGNET S.A.
(www.vergnet.fr)
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Ascension | sand (U K ) » Waste engine heat desalination system.

» Wind farm supplements diesels.

General |nformation: Wind Farm Configuration:

Population: 1,100 The wind farm consists of 4 units of Micon
M700-225/40 kW wind turbines each with
29.8 metre rotor diameters and 30 metre tower
heights. Additionally an indoor switchgear was

Ascension Island is located in the South installed on the turbine site and a remote
Atlantic Ocean, 7 degrees south of the equator SCADA system located in the control room of
and midway between the African and South the power plant.

American continents.

Area (km?): 82

Project Concerns:

Ascension Island is an overseas territory,
which forms part of asingle territorial
grouping under the sovereignty of the British
Crown.

P Site approval was required. Involving the
Island Administrator early was very important

» Environmental concerns were bird strikes
Theisland is home to an U.S. Air Force and electromagnetic interference. Both have

satellite-tracking station. proved groundless.

Electricity Production > High corrosion.

Electricity Production by Source, in 1997: P Wind vs. generator penetration ratio.

Construction Challenges:

Source Per centage of Total
Electricity Production
Thermal Plants 84% » Remote shipping — 5000 miles from port.
Wind Power 16%
Source: Information provided Alpha Wind Energy

» Restricted shipping schedules.

U.S. Air ForceWind Farm ) .
» Pier restrictions.
Thefirst wind farm in the U.S. Department of

Defenceis located on Ascension |sland. » Limited crane availability and reach.

Project Summary: » Limited island access.

Project Highlights:

Installation of four wind turbinesin parallel to
an existing diesel and desalination plant allows
the US Air Force to offset the consumption of
approximately 1 million litres of diesel fuel
annually at their Ascension Island Air and
Space Launch support base.

Theidand' s extremely remote and isolated
location posed severa logistical and
environmental challenges, including offloading
on lightersin the open sea off the island and
pre-fabricated foundation systems. Despite

: . these challenges, the project was
Wind Speeds:
I commissioned within budget and 6 months
ahead of schedule.

Annual average wind speeds are 7-8 m/s with a

typical trade-wind distribution. i
Wind Farm Performance:

Engineering Data:

» Average wind power output is 370 kW.

» The island has a prime power diesel plant. .
» 41% capacity factor.

» Island load is from 2.2-2.4 MW. L
» Power production is on track.

» Two 1,900 kW diesel generators operate in

parallel with the wind farm. » Micon M700-225kW working flawlesdly.
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» Corrosion free.

» As of March 2000, the wind turbines have
operated with an average availability well
above 99%.

» As of March 2000 10.5 millions kWhs have
been produced since commissioning in late
September of 1996.

» NO, and CO, reduced.

Lessons L earned:

» Perform resource assessment.

» Mandatory job walk essential.

» Partner with the teams.

» Performance based specifications.

» Conquer corrosion control.

» Establish maintenance contract.

» Plan and model loads.

Contact Infor mation

Organisation:  ldaho National Engineering and
Environmental Laboratory (INEEL)

Address: P.O. Box 1625
Idaho Falls, ID 83415-3810
USA

Tel.: +1 208 526-0441

Fax: +1 208 526-0876

E-mail: Inel @inel.gov

Internet: www.inel.gov

Organisation:  Alpha Wind Energy

Att. Jan Olesen
Address: Hedemoelleve 35
8850 Bjerringbro
Denmark
Tel.: +45 9678 0044
Fax: +45 8668 5179
E-mail: Jan@al phawind.dk
Internet:
References
Seifert, 1997

Information from Alpha Wind Energy
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St. Helena (UK.) Wind Regime:

St. Helena has an indigenous wind regime of
almost constant force and magnitude whichis

General | nformation well suited for wind powered generation.
Population: 5,564 (1988) There was wind measurement at the
, Deadwood Plain between December 1991 and
Area(km): 122 November 1992. The mean wind speed at 30.4
metres height for the year was 10.26
Saint Helenais located in the South Atlantic metres/second, which was scaled by afacto_r to
Ocean, about 1,930 km west of Africa. The produce a mean of 9.6 m/sto correspond with

island is part of the British dependency Saint the predicted |long-term mean.

Helena, which also includes Ascension Island

and the island of Tristan da Cunha. Production:

For the first six months of operation, the wind
turbines have produced 13% of the total units

Installed Electricity Capacity by Sourcein generated.

Electricity Capacity

2000: From December 1999 to end of March 2000,
Source Instalied Per centage of wind speeds have varied from 3.5 to 15 m/s.
Capacity Total Installed
Capacity The wind turbines are connected to 315 KVA
\',3\;_@;' 2;‘118';\,\’:’/ 9;-?2? Transformer, which in turn is connected to the
SOLIJITZEZ Energy Division St. Helena, 2000 = grld 11’000 volts.
The diesel power station islocated at Ruperts Organisation:
Valley. There are five Mirrlees Engines with
Brush Alternators, The wind turbines are financed with aid from
the British Department for | nternational
Grid Development.
Electricity is distributed around the island at The wind turbines are owned by the St. Helena
11,000 volts. The supply to consumersis Government.
230/240 volts A.C 50 Hz single phase and 415
volts A.C 50 Hz three phase. Operation and maintenance is the

responsibility of the Energy Division.

The Deadwood Plain Wind Farm
Contact Infor mation

Three 80kW Lagerwey wind turbines on 18

metre towers were erected in June 1999 at Organisation:  Energy Division =~
. Public Works and Services
Deadwood Plain. The contractors were Taylor Department
Woodrow Construction Limited, England. Address: The Castle
Jamestown

Background: St. Helena (U.K.)

L Tel.: +290 2490
The project is part of a package of measures to Fax: +290 2323
safeguard the existing diesel generated E-mail: PWSD@atlantis.co.ac
suppliers, improve system efficiency and Internet:

incorporate an element of renewable energy.

Organisation: ~ Taylor Woodrow Construction

Feasibility Study: Limited
Address: Taywood House
A study of the feasibility of wind turbine 345 E;Tjip Road
; i i Sout!
power generatlor! was carried out in 1994. It Middlesex, UB1 20X
concluded that wind power was technically UK
appropriate and economically and financially
viable. Tel.: +44 181 578 2366
Fax: +44 181 575 4641
E-mail: Enquiries@taywood.co.uk

23


mailto:PWSD@atlantis.co.ac
mailto:enquiries@taywood.co.uk

Renewable Energy on Small Islands — Second Edition August 2000

The South Atlantic Ocean

Internet: Http://www.twe.co.uk/
References

Information provided by Energy Division on
St. Helena
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Aeroe (Denmark)

General Information
Population: 7,600

Area (km?): 90
Aeroeissituated in the southern part of
Denmark.
Introduction
In 1997/1998 the Danish island of Aeroe took
part in a competition to become the official
Danish Renewable Energy Island (REI).
Aeroe was not chosen, but continues to work
towards the goal of 80-100% supply of
renewable energy plus energy savings during
the period from 1998 to 2008.
Electricity Production

Electricity Production by Source in 1999:

Source Per centage of Total
Production
Import by Cables 87.3%
Wind power 12.7%

Source: Aeroe Energy and Environmental Office, 2000
Wind Turbines

All the 22 wind turbines are connected to the
grid and are selling the production to the local
utility company. The total salein 1999 was
4,550 MWh.

Most of the turbines are smaller ones erected at
the beginning of the "80es. Wind conditions
are very good, and production has been very
profitable for the owners. Running and

mai ntenance of the turbines has generally been
without problems.

The wind turbines are:

» 11 x 55 kW wind park owned in a
partnership between private investors
(households) and businesses. Shares can be
sold and bought among the islanders. Local
craftsmen have a part-time job maintaining the
turbines. A board among the ownersis
responsible for the operation.

» 1 x75kW and 2 x 200 kW owned by
Aeroeskoebing District Heating.
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» 1 x 400 kW owned by SH an electricity
company on the mainland.

7 turbines from 55 kW to 100 kW owned by
small partnerships.

The Energy Plan for 1998-2008
Objectives:

The overall objective isto convert the energy
supply on Aeroe to 80-100% renewable energy
over aperiod of 10 years from 1998 to 2008.

The immediate objectives are:

P Reduction of CO2 and other pollutants
generated by production of electricity and heat,
and through a sustainable local production of
energy

» Maintain, if not increase the competence
with regard to energy in the local business
community

» Through a certain degree of self-sufficiency
creating new jobs

P To “green” existing jobs within the energy
supply sector

» To create a monetary abundance as the
payment for the energy supply remainsin
circulation on the island

» To establish a supply of energy which is at
the forefront of the development

» To contribute in maintaining/increasing the
population on the island by participating in the
development of “the green island”

» To maintain and hopefully increase the
number of energy related tourists

Technical goals:
» Wind Power:
Erection of 10-12 MW wind power

» District heating:

Town Activity

Marstal Thermal solar heating, 9,000 m? are

established

Conversion to renewable energy for the
remaining production is being
investigated. For instance thermal solar
heating: 75,000 m® seasonal storage
and atotal of 40,000 m? solar heating
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or 4 MW of biomass

Aeroeskoebing | Biomass: extension from the current

1.6MW to 25MW

Thermal solar heating: 5,000 m? are
established

Rise Biomass: 600 kW

Thermal solar heating: 4,000 m? and
seasonal storage

Soeby Biomass. 2 MW

Thermal solar heating: 2,250 m?

» Individual Means of Heating:

Solar collectors and biomass boilers for
approximately 1,500 detached properties.

» Energy Savings
The Electricity Sector

Aeroe Elforsyning A.m.b.aismain grid
operator.

The electricity consumption is on an average
36 million KWh per year.

After changes in consumer-habits, streamlining
of the apparatus, use of electrical vehiclesand
by increasing the use of heat pumps, itis
expected that the consumption can be reduced
to 31 million kWh annually during a period of
10 years.

The planning for erection of new wind turbines
has been initiated by the Renewable Energy
Organisation of Aeroe. It isthe plan to cover
the electricity consumption completely by
renewable energy on an annually basis. At the
moment the work is concentrated on erecting
5-6 new wind turbines each of 2 MW. The
turbines are expected to produce 29-34 million
kWh.

More than half of the existing turbines will be
demolished with the erection of the new
turbines, the rest will be phased out.

The municipality in Aeroeskoebing has
approved the project. Other authority
proceedings have been initiated.

In addition there is the possibility of CHP at
Marstal District Heating, plus demonstration
projects with solar cells and further savings.
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Responsible for the erection of the new
windturbines: "Aeroe Vindmeallelaug"”
(entrepreneurs).

Marstal District Heating Company A.m.b.a

In 1998 the production was 27,216 MWh.
Thermal solar heating covers 13% of the
production. Today the plant is the world’s
largest thermal solar heating system supplying
district heating. It enjoys widespread attention,
and has been invited to EXPO 2000 as one of
the 5 most interesting devel opments at the
moment.

In connection with the plant is a test site, an
earth pipe storage complete with heat pump.
The remaining production takes place in waste
oil boilers. The company is exploring the
possihilities of exchanging the oil with:

1) CHP from abiomass boiler
2) heat production from a biomass boiler or

3) extension of the thermal solar heating
plant in conjunction with 1) or 2).

Marstal District Heating extended its pipeline
to the village Graesvaenge in 1999. Thereisa
plan ready for an extension to the village
Ommel. The extension will commence when
the necessary finances are available.

Aeroeskoebing District Heating Company
A.m.b.a

A yearly production of 13,000 MWh.
Aeroeskoebing District Heating covers 18% of
its sale through thermal solar heating. 75% is
derived from a straw boiler and the remaining
7% is obtained from oil boilers. In the year
2000 it is planned to install awood pellet
boiler to replace the ail.

Rise Digtrict Heating Company A.m.b.a

Rise Digtrict Heating isa"bare field project”
starting up. The initiative originates from
Aeroeskoebing Municipality and Renewable
Energy Organisation of Aeroe. The plant is
going to supply the villages St. Rise and
Dunkaer with heat. Expected start of
construction: August 2000, ready to deliver
heat in 2000/2001. The production is budgeted
to 3,400 MWh per year. 50% of the energy
production comes from thermal solar heating
and 50% from awood pellet boiler. Heat
storage in a steel tank forms part of the plant.
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District heating in Soeby

A scheme for a"bare field project” based on a
wood chip boiler combined with thermal solar
heating has been prepared. The initiative
originates from Renewable Energy
Organisation of Aeroe. A connection campaign
was run in 1999, the response was, although
positive, not sufficient for a start up. A re-
launch of the project will take place towards
the end of year 2000. Production is budgeted to
6,400 MWh per year.

Neighbour Heating Plantsand Plansfor
Heating of the Rural Districts

The Danish Energy Agency’s Data Officeis
working on a geographical analysis of

potential "bare field" neighbour heating plants
on Aeroe. Heating plans and new initiatives for
neighbour heating projects are to be based on
thisanalysis. Planning will take placein
2000/2001.

Supply of Heat to Individually Heated
Properties

From 2001 “Aeroe Elforsyning” (Aeroe
Electricity Utility) wantsto offer delivery of
heat to this type of property on similar terms as
those available to district heating consumers.
Thiswill be anew type of service: the plant is
financed and maintained by Aeroe Elforsyning
and the heating bill is paid in monthly

instal ments. Solar collectors will be on offer in
combination with a biomass boiler. The
individual consumer will still have the
possibility of owning his/her heating plant.

Energy-savings

At the moment work is concentrated on raising
financial support for a project which
presuppose a 20% reduction in electricity
consumption after 3 years, and after 10 yearsa
further 30% reduction. These savings will be
obtained through a change in consumer-habits
and the use of the best technology available. It
is hoped that this project will be ready to roll
in 2001. Electricity-savings through
conversion of electrically heated propertiesto
other sources of heating have started and will
continue.

Other Projects
» An analysis of the flow and amount of

waste products on theidland is near its
conclusion. The analysis also evaluates the

possibility of waste used in the heat and power
production.

» A continuous evaluation of the financial
possibilities, through the use of PV in the
supply of energy, will take place.

> A continuos evaluation of the use of
hydrogen storage/fuel cellsin the supply of
energy and the transport sector will take place.

» A continuos evaluation of technical and
financial possibilities through adaptation of
electric cars and other forms of
environmentally protective types of transport
in the traffic pattern, will take place.

» Information about the complete project is
an important part of the work

» Co-operation is an important element in the
complete project. Steps have been taken to join
forces with other Danish idlands, and steps will
be taken to co-operate with foreign projects of
the same type during 2000. Renewable Energy
Organisation of Aeroe isamember of
ISLENET.

Who Introduced Renewable Energy on
Aeroe?

"No to nuclear power" movement and oil
crisesin the 70'es were reasons for a green
wave in Denmark. The wave found Aeroein
the beginning of the 80'es where a group of so-
called ordinary people were the initiators of the
local renewable energy projects: It was a
smith, afarmer, a couple of teachers, a bank
manager and so on. This group was later
organised as members of the board in the
Aeroe Energy Office, a society with more than
200 members from the island supporting the
work.

The 80'es were the period of the pioneers:
Solar collectors were build in the garages,
local smithstried to start a windmill
production.

3 of the turbines on the island originate from
this production.

The windmill park was opened in 1984, for a
short time the biggest park in Denmark.

The pioneer-period culminated on Aeroe with
the erection of Aeroeskoebing Energy Plant in
1989, atest and demonstration plant where
some of the elements were straw boiler, solar
absorbers, heat pump and fluegascondensors.
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The Energy Plant sold the production to
Aeroeskoebing District Heating Company.

The legidation that made the renewable energy
initiatives possible was the Energy Plan 81
from the Danish Energy Ministry, where Aeroe
- among other rural areasin Denmark - was
selected for the development with renewable
energy asthe natural gas pipe lines would not
pass by.

Asthe consumers traditionally own the energy
plants and distribution nets it was necessary to
have a broad acceptance among the islanders
before investing in new technologies. Public
opposition was prevented through a high
information level.

Thefirst years of the 90'es were a quiet period
after the bankruptcy of Aeroeskoebing Energy
Plant due to falling oil-prices. It was not a
period where new spectacular projects saw

daylight.

In 1994 Marstal District Heating took over the
role asinitiators of new projects. They
constructed a 75m? thermal solar heating test
plant. The information gained was so
interesting that it resulted in adecision to build
afull-scale thermal solar heating plant in 1996.
Aeroeskoebing District Heating followed the
example in 1998.

Beside the more striking projects, the 90'es
were signified by a growing acceptance of
renewable energy among the islanders. This
was made possible by the Danish Energy
Agency who supported the information work:
Aeroe Energy and Environment Office
informed the consumers of individually heated
houses and arranged education among the local
installers of small scale equipment. More
boilers and solar heating systems were
installed. In 1997 the Renewable Energy
Organisation on Aeroe (the RE-Organisation)
was formed as aresult of the Renewable
Energy Idland initiative of the Danish
Government. The RE-Organisation consists of
the mayors of Marstal Municipality and
Aeroeskoebing Municipality, representatives
for the boards of management for Aeroe
Electricity Supply, Aeroe Farmers Association,
Aeroe Energy and Environment Office as well
as the operational managers from Marstal
District Heating and Aeroeskoebing District
Heating.

The RE-Organisation is aforum where new
energy initiatives see daylight, and where the
initiatives are co-ordinated.

Barriers

The barriers in the 80'es were among others:

» New and unproven technologies

» Lack of knowledge among consumers and
authorities

» Approvals from the authorities were
extremely delayed

Some barriersin the beginning of the 90'es.

» A decline in activities due to the bankruptcy
of the "flagship" - the Aeroeskoebing Energy
Plant

P Lack of local organisation on a political
level

P Resistance towards erection of more and
bigger wind turbines among the effected
residents and a group of local politicians

Some Barriers of the late 90'es:

» Lack of organisation concerning the
implementation of renewable energy in
individual heated houses

» Lack of local biomass for district heating or
CHP

» Producing biomass for energy is not
economically attractive for the farmers

P Production of energy-crops in short rotation
is prohibited in coastal areas

» Complicated and long-drawn-out
administration for coastal areas concerning
erection of wind turbines and (in one case)
district heating on solar

P Although the islanders are positive towards
renewable energy, there is still inertia when
they are asked to act even though there are
only benefits

» The local economy is vulnerable to
mistakes

» Lack of possibility for financing energy
savings for the poorest

Organisation

The Renewable Energy Organisation of Aeroe
was established in 1997 as an activating forum
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to support the conversion of the energy
production on Aeroe to renewable energy. The
Renewable Energy Organisation of Aeroeis
to:

P act asan inspirator and catalyst with regard
to new RE initiatives

P act as a sparring partner and maintainer of
RE-projectsin progress

» co-ordinate renewable energy activities on
theisland

At the moment Renewable Energy
Organisation of Aeroeisin the process of
establishing itself as an independent institution
under the same name. The objectives and
members of the independent institution are
identical to the present set-up. The new
organisation will honour agreement entered
into by the former organisation.

The following municipalities and organi sations
are represented in Renewable Energy
Organisation of Aeroe:

» Marstal municipality, the mayor - chairman
of Renewable Energy Organisation of Aeroe
» Aeroeskoebing municipality, the mayor -
vice-chairman of Renewable Energy
Organisation of Aeroe

» Marstal municipality, the chief executive
» Aeroeskoebing municipality, the chief
executive

» Marstal District Heating Company, the
manager

» Aeroeskoebing District Heating Company,
the manager

» Aeroe Electricity Supply, the chairman

» Aeroe Farmers Association, a member of
the board

» Aeroe Energy and Environment Office, the
chairman

It is possible to include other partnersin the
organisation.

The Renewable Energy Organisation of Aeroe
has employed a co-ordinator. The employment
is supported financially by the Danish Energy
Agency and The Green Job Pool.

New projects:

At the beginning of a new project aworking
party is set up consisting of representatives
from the consumers, consultants, and
representatives from the Renewable Energy
Organisation of Aeroe. When the project
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approaches its implementation a board with
consumer representatives is established to take
charge of administration and implementation.

Established companies such as district heating
companies and el ectricity distribution are
responsible for their own projects.

Contact Information

Organisation:  Aeroe Energy and Environmental
Office

Address: Vestergade 64
5970 Aeroeskoebing
Denmark

Tel.: +45 6252 1587

Fax: +45 6252 2731

E-mail: energi @post10.tele.dk

Internet: http://www.aeroe-ve.dk

References

Information provided by Aeroe Energy and
Environmental Office

Seidelin, 1999
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Gotland (Sweden) Energy Supply
Energy Supply by Source in 1998:
General |nformation Source Energy Per centage of
Supply in Total Energy
. GWh Suppl
Population: 58,000 Coal 1,695 PP %/8.3%
2. Petroleum 1,365 30.8%
Area(km). 3140 Imported Electricity’ 875 19.8%
LPG 80 1.8%
. . . . Bio-ener 256 5.8%
Gotland isthe largest island in the Baltic Sea Wind po\?vyer 62 1.4%2
and |ocated south-east off the mainland of Heat pumps 56 1.3%
Sweden. Waste heat 25 0.6%
Biogass 11 0.2%
2
Introduction Renewanbles Total 19.2%

A few years ago Gotland was dependent on the
Swedish mainland for its energy supply, which
at that time was very unstable. A step away
from dependence was taken when the largest
town on the island introduced a district heating
system. This system has used many different
kinds of energy sources, of which most of
them were renewable. Later there were district-
heating systemsin three other towns, which
were all based upon renewable energy
resources. Next to this was a group of wind
power enthusiasts who got the idea of
installing wind turbines on the base of selling
shares in wind turbines as a financing method.
By doing this they could raise the necessary
investment capital and at the sametime
increase public awareness and interest in
renewable energy. Today there are more than
130 turbinesinstalled on the island.

Energy Demand

Energy Demand by Sector in 1998:

Sector Demand in Per centage of
GWh Total Demand
Transport 950 21.5%
Industry 2,100 47.5%
Agriculture 200 4.5%
Public Sector 200 4.5%
Buildings 975 22%

Source: Gotlands Kommun, 2000
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Source: Gotland Energy Agency, 2000

Wind Power

The development of wind power on Gotland
began in the late 1980’s. Through the
establishment of wind energy co-operatives the
widespread ownership of wind turbines has
expanded. Today more that 2,000 households
on Gotland own sharesin wind turbines
through local wind energy co-operatives.

The municipality has taken an activerolein
the promotion of wind power and has
developed a plan for wind energy exploitation
for the southern half of Gotland. The amount
of electricity generated by wind power is
expected to at least double within the next 5
years. Due to the shortage of sites on the island
there are plans to build more wind farmsin the
sea. The largest currently being planned isan
80MW installation to be located off Gotland's
south-east cost.

At the beginning of year 2000 there were over
130 wind turbinesinstalled on the island.

Some of the Wind Parks on Gotland:

Wind Park | Number of | Capacity of Total
Wind Turbines Capacity
Turbines
Nésudden 80 500kW 40MW
Bockstigen 5 500kW 2.5MW
Offshore
Wind Farm
Sméjen 10 2x500kW 9.64MW
4x 660kW
4 x1.5MW
Storugns 6 660kW 3.96MW

Source: Energy and Environment Projects on Gotland, 2000

Tota energy production from wind power on
Gotland isaround 130 GWh. In 1999

1 5096 of the 875 GWh electricity imported via undersea cable from the
Swedish mainland is based on renewables.

2 This figure includes the renewable energy electricity imported from the
Swedish mainland.
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electricity by wind power corresponded to
approximately 15% of theisand’'s
consumption.

Biomass

The use of district heating plantsis already
well developed on theisland with district
heating systems in the communities of Hemse,
Slite, Klintehamn and Visby. These heating
plants are fuelled up to 90% by renewable
energy Sources.

Bio-fuelled District Heating Plant in Visby:

The World Heritage City of Visby consists of
many unique buildings and mediaeval ruins
that are build from limestone. These structures
are particular sensitive to air pollution — caused
to alarge extent by the emissions from oil-
fired heating boilers. Due in part to adesire to
protect these val uable buildings from further
decay adistrict heating system has beenin
operating in Visby for the last 20 years.
Around 95% of the energy supplied to the
district heating network comes from renewable
sources. This cleaner and CO, neutral energy
comes in various forms, the largest
contribution being from wood chips — a by-
product of local saw mills. The use of oil for
heating has been reduced by 75% and sul phur
discharge from oil burning furnaces has been
reduced by 95% since 1980.

Biogas from the town’ s landfill site and
wastewater treatment plant is also used to
produce heat for the network. In addition to
thisa 10MW heat pump is used to extract
“free” heat from the sea. Altogether district-
heating covers more than 75% of the city’s
heating needs — helping to keep the air free
from pollution to the benefit of Visby’'s
inhabitants and their culture heritage.

Biogas Demonstration Plant:

A biogas demonstration plant is under
construction at Lovsta agricultural college to
assess the possibilities for biogas use and
production with farming. The manure will be
used to produce methane gas that will provide
heating for the college buildings — thereby
reducing the need to use fuel oil.
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Solar Energy

Solar energy islargely under-utilised today
apart from a small number of projects using
pool heating and domestic hot water systems.

Due to the fact that Gotland has the most sun
hoursin Sweden and a large summer
population from tourism the potential from
using PV and solar thermal installationsin
buildingsis great.

The municipality and university are developing
ademonstration project to use solar energy to
power a seawater based cooling system for the
new public library and university buildingsin
Visby. This system could have widespread
applicationsin other buildingsin Visby if
proved viable.

Alternative Vehicle Fuels

Planning and the development of infrastructure
that can reduce the need for vehicles are an
important element in the municipality’s
strategy for reducing CO, emissions.

The municipality has been investigating the
possibilities to replace fossil fuelsin the
transport sector on Gotland. Biogas, ethanol,
electricity and rape-seed oil are some of the
areas currently under evaluation.

To set agood example and as part of it's
commitment to phase out fossil fuel use, the
local authorities on Gotland have acquired
around 60 vehicles that can be fuelled with
rape seed oil. In the towns of Visby, Hemse
and Slite there are now also commercia rape
seed ail filling stations for public use. Other
organisations on the island which have chosen
to use rape seed oil driven vehicles as part of
their environmental programmes include
Skogsvardstyrelsen and the Hessela collective.
These organisations have their own pumps and
stock their own rape seed ail.

Investigations are under way into the
establishment of a bio-ethanol production
factory at Roma where the existing plant that
previously produced sugar from sugar beet is
now being closed down. Should this prove
viable then the municipality will increase its
use of bio-ethanol in the transport sector.
Exporting bio-ethanol will help to compensate
some of theisland’ s fossil fuel consumption
that cannot be replaced by renewable energy
SOUrces.
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Biogas has been considered for use in public
transport and in agriculture.

Recycled Energy

Reducing energy consumption through energy
efficiency measuresis an essential element in
developing a sustainable energy system. Re-
using excess heat from industrial processesis
one way that the overall energy demand on the
island can be reduced.

One of Europe's largest cement factoriesis
located on Gotland in the town of Slite. The
company Cementais responsible for over 1/3
of the energy consumption on the island.
Excess heat is already being used to supply the
district heating systemin Slite.

In 1999 Cementa were awarded a grant from
the Swedish Ministry for the Environment for
an installation for converting excess industrial
heat into electricity. With the help of
Vattenfall, the state owned €electricity
company, action has been taken to reduce the
factory’simpact on the environment. An
installation to generate electricity using steam
created from waste heat will be commissioned
in year 2000. Using the surplus production
heat will provide an estimated 50GWh/year —
25% of the factory’s energy demand. In
addition to this excess waste heat is also
supplied to nearby greenhouses where it
increases productivity and reduces the need to
use fossil fuel.

Policy

Eco-programme for Gotland:

In October 1996 the Municipality Council of
Gotland passed the Eco-programme for
Gotland which identifies the municipalities
godl that the island should become a Zero-
Emission Zone and that Gotland is to become
an ecologically sustainable society within the
course of a generation.

Regarding energy the following are specified:

» Gotlandic dependence upon fossil carbon
resources shall decrease to alevel compatible
with long term climate stability. Fossil fuels
shall be replaced with renewable energy

» Gotlandic renewable energy shall be
developed until it suffices for all the necessary
functions of society
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» Society shall be organised in such a way
that the need for transport energy supply be
minimised. The Gotlandic renewable energy
shall suffice for all necessary transports of
people and goods on the idands as well asto
and from the island

» Buildings shall be designed in such a way
that the need for energy supply for heat and
light be minimised. The Gotlandic renewable
energy shall suffice for all household needs

» Equipment shall be selected so as to
minimise the need for energy supply for
technical purposes. The Gotlandic renewable
energy shall suffice for all necessary
operations of tools, machinery and production
processes.

The overall aim to develop an ecologicaly
sustainable society has been reflected in many
of the municipalities other plans and
documents such as Vision Gotland 2010, the
Agenda 21 plans, the regional development
programme and Energy 2005 - the
municipality’s energy plan.

Energy 2005:

Energy 2005 was approved by the municipality
in October 1999. Energy plans are required by
law for municipalitiesin Sweden. The
combination of renewable energy with
measures that increase the efficiency with
natural resources are usesisa central part of
Gotland' s strategy for realising a sustainable
society.

Below are mentioned some of the elementsin
Energy 2005:

» 40% of the island’s total energy needs to be
supplied by renewable energy sources and
recycled energy sources by year 2005

» reduce the use of fossil fuels

» increase the use of renewable energy

» expand the district heating networks

» district heating shall be at least 90% bio-
fuelled

» increase wind power installations up to
120MW by 2005

» reduce the amount of electricity
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These plans have been approved by a mgjority
of elected representatives and were developed
in consultation with local actors and the
population at large.

Contact Infor mation

Organisation:  Gotlands Energy Agency
Gotland Municipality

Address: Hallfose
62023 Romakloster
Gotland
Sweden
Tel.: +46 498 38380
Fax: +46 498 38300
E-mail: keith.boxer@telia.com
Internet:
References

Energy and Environment Projects on Gotland,
2000

Information provided by Gotland Energy
Agency

Johansson, 1998

Gotlands Kommun, 2000
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Samsoe (Denmark)

General Information

Population: 4,300

Area (km?): 114

The Official Danish Renewable Energy
Island (REI) — Introduction

In the Danish governments energy action plan
Energy 21 from 1996 it was decided that a
Danish idand as a demonstration project
should become a Renewable Energy Island
(REI), e.g. anisland self sufficient from
renewable energy sources, including
transportation, within 10 years. The overall
objectiveisto reveal technical possibilities for
converting an entire community to renewable
energy only, and to cast light on the
organisational and financial prerequisites for a
conversion of thistype.

The target groups for the demonstration project
arelocal communities not only in Denmark
and the European Union, but also globally. In
November 1997 the island of Samsoe was
selected among five candidates to be the
official Danish REI.

Objectives of the Official Danish REI

» that theisland's heating and electricity
needs be met solely by renewable energy
sources in the course of aten-year period

» make the transport sector more efficient,
thus reducing fossil fuel energy consumption
in this sector. The various possihilities for a
partial transition to renewable energy sources
in the transport sector will also be explored

P use the Samsoe project’s demonstration and
information activities to promote the use of
renewable energy not only in the rest of
Denmark, but aso abroad. Samsoe, as
Denmark’s official Renewable Energy Island,
will thus demonstrate not only Danish
renewable energy technology, but also Danish
energy planning and management.

» the energy island project has the explicit
objective to create an appreciable number of
new jobs. The ten-year period of transition to
100% renewable energy in the heating and
electricity sectors will on average create 40

work-years of construction work, as well as 40
permanent new jobs in the renewable energy
sector. The potential for new jobsin the
service trades due to energy island tourists and
guestsin the important spring and fall seasons
have not been examined.

The Energy Plan for 1998-2008

Power Supply:

On Samsoe there has through the years been a
power production from small wind turbines. In
the year 2000 the establishment of 11 new 1
MW wind turbines will take place: 3 in the
town of Tanderup, 3 in Permelilleand 5 in
Brundby Mark.

Then 75% of the power consumptionis
produced by wind turbines. The remaining
25% will be produced from biogass and
combined heat and power plants. Thiswill
happen in 2004.

Heating:

In the future 60% of the homes will be heated
from district heating plants. The remaining
40% of homes will install individual solar
heating-, wood pills-, and heat pump systems.

District Heating:

Today 90% of the homes in the town of
Tranebjerg are connected to a straw-based
district heating plant.

The new district heating system will be
established in the following villages and by the
energy sources mentioned:

Town Energy Source
Nordby/Maarup Woodchips and solar
heating

Ballen/Brundby Connected to the district

heating plant in Tranebjerg

Kolby Kaas/Kolby Hest surplus from the
ferries
Besser area Biogas

Source: Samsoe Energy Company, 2000

Onsbjerg and the other villages are not yet
decided.

Neighbouring District Heating:

Small villages can use district heating on a
small scale, where local farmers— apart from
their own demands — can supply the
neighbours with heat from straw-, biogas- or
other biomass plants.
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The Transport Sector:

It isadifficult task to convert the transport
sector to renewable energy. The first thing to
be done isthe installation of 10 offshore wind
turbines to produce the same amount of energy
for transportation as consumed at the moment.

In the long term the electricity from the wind
turbines can be used for electricity cars and
hydrogen vehicles.

Offshore Wind Turbines.

The 10 offshore wind turbines each with a
capacity of 2.5 MW will be erected at Paludans
Flak about four kilometres south of Samsoe.

Examination by divers will take place during
the year 2000, and the installation of the
turbinesin the year 2002.

Statusfor the Renewable Energy Island
Project by August 2000

» 3 wind turbines of 1 MW each and 8 wind
of 1 MW each were commissioned in March
and July/August 2000 respectively

P agreat part of the municipal buildings have
had installed el ectric saving equipment

» there has been installed heat saving
equipment in approximately 15% of the
dwellings owned by retired persons

» there has been installed approximately 50
solar water heaters

» there has been installed approximately 50
heat-pumps and wood-pellet boilers

» they arein adetailed planning process,
which will result in two new district heating
systems in 2001-2002 for four of the larger
villages on theisland - one system based on
straw and the other system based on 2,500 m?
solar heating and a combined biomass boiling
system

» they are in in-depth discussions with
consumers representatives from five smaller
villages whether there shall be established
district- or neighbour heating in their
respective villages

» they are in phase-2 investigation concerning
the off-shore wind farm — it is planned to
install 10 x 2.5 MW in 2002

» the municipality have leased 4 electric cars

» alot of delegations, TV and journalist has
visited theidand (from Japan, USA, England,
Italy, Belgium, Germany, Sweden, Norway...)

Wind Power
Onshore:

In 1996, Samsoe had 8 wind turbines with a
total capacity of 376 kW and annual wind
penetration was 6%.

By August 2000 11 x IMW Bonuswind
turbines were commissioned and penetration
has increased to a minimum of 75% of the total
electricity consumption.* Two of the wind
turbines are owned co-operatively, nine are
privately owned.

Offshore:

Offshore wind energy will be installed by a 25
MW wind farm - 10 turbines x 2.5 MW - at the
South of Samsoe. Thus, by an underwater sea-
cable, making Samsoe a net exporter of
electricity to the mainland of Denmark.

Thefirst planning phase began in the autumn
of 1998. Specialists from consultant firms,
RISOE and ARKE conducted this preliminary
study. Samsoe Energy Company co-ordinated
the project. The study emphasised the
importance of public support from the local
population, their officials and regional
authorities. Widespread public support may be
the deciding factor that will make this
ambitious undertaking possible. The Energy
Company followed up and applied for further
permits, and the Danish Energy Agency
conducted another study in the fall of 1999, a
hearing of all regional and national parties that
could have potentia interests in the outcome of
such adecision. Thisround of talks reduced
the three potential sitesto one sole site, an area
south of the island. The windmills will be
erected in 2002 if all goes well.

Barriers

» economical investments related to the
change to renewables is often abarrier —thisis
why consumers need financial support to some
renewable energy systems. Approximately
40% of the 4,300 inhabitants on Samsoe are
retired persons, and for o lot of themitisa
barrier to make “long term” investments

1 75% penetration is guaranteed by the wind turbine manufacture Bonus, but
probably 100% penetration will be provided.
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» asanidand with aunique nature it can be a
problem to install some renewable energy
technologies — they have experienced and are
still experiencing planning problems because
of the County and owners of summer cottages
(people that live outside the island).

Organisation

Samsoe Energy Company:

Samsoe Energy Company was established to
implement Samsoe as an REI. This
organisation was created from the philosophy
that all activities related to the REI-project
should be controlled by the local community —
by authorities, business, farmers and NGO's.
This company consists of representatives from
Samsoe Municipality, the Commercial
Council, the Farmers’ Association and the
Energy and Environmental Office. Samsoe
Energy Company has set up a secretariat to co-
ordinate the future projects and activities.

Samsoe Energy and Environmental Office:

The NGO most involved in the processis
Samsoe Energy and Environmental Office
(SEEO). An energy and environmental office
isalocal non-governmental association, which
provides free, impartial information and
guidance on energy conservation and
utilisation of renewable energy sources. At the
same time the energy offices initiate many
energy and environment activitiesin their local
areas. Today there are 21 energy and
environment officesin Denmark. 18 of these
are subsidised by the Danish Energy Agency
for their educational work on energy and for
helping people applying for subsidies on
different renewable energy sources from the
State. Most of the offices employ one or more
energy advisers, who are responsible for the
daily work.

Contact Information

Organisation: ~ Samsoe Energy Company
Address: Soetofte 24
8305 Samsoe
Denmark
Tel.: +45 8659 3211
Fax: +45 8659 2311
E-mail: Energisel skabet@samso.com
Internet: http://www.samso.net/firma/ve/uk/in
dex.htm
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Organisation: ~ Samsoe Energy and Environmental
Office (SEEO)

Address: Soetofte 29
8305 Samsoe
Denmark

Tel.: +45 8659 2322

Fax: +45 8659 2311

E-mail: Samso@sek.dk

Internet: Http://home.worldonline.dk/~sherma
n/
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