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Foreword

There are many challenges surrounding the supply of energy to isolated
communities in cold regions. There is a big need for heat and light and energy
supplies are often based on traditional energy sources. In many cases there is no
electricity network that connects the smaller communities. This results in high
energy costs and often fragile and unstable supply. The long-term increase in energy
prices, the desire for a greener image and climate changes are all factors that push
energy production, energy supply and energy savings into a more sustainable
direction, economically and environmentally.

The Cool 100 book is a well thought out initiative that illustrates how the task of
switching to sustainable energy has been approached in a number of countries with
isolated communities and/or cold climates. The book takes a practical approach to
describing the various initiatives, including the energy needs and technical solutions
arrived at,community organization and the educational challenges associated with
the introduction of new energy supply solutions.

One of the strengths of the book is that it is the result of a broad geographical
cooperation, drawing on experiences from around the world. As such, the reader is
able to appreciate the diversity of economic and cultural contexts in which various
technical sustainable energy solutions are possible. The Cool 100 book is both a
book and an on-going “wiki-styled-knowledge hub”with an open opportunity for
anyone interested to supplement the book with new case studies and experiences.
In that way The Cool 100 book is able to influence the discussion and exchange of
ideas and experiences in a more dynamic and ‘live’manner,compared to a traditional
publication.

Enjoy reading!

Head of the Arctic Technology Centre, Danish Technical University (DTU)
www.arktiskcenter.gl
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Executive Summary

The aim of The Cool 100 book is to document
100 inspiring, educational and practical ex-
amples of sustainable and accessible energy
supply solutions created by, or suitable for,
isolated communities in the cooler regions

of the world. The book features the following
projects, explored in detail:

Promoting Unst Renewable Energy (PURE)
project, a pioneering project that dem-
onstrates how wind power and hydrogen
technologies can be combined to meet the
energy needs of a remote industrial estate on
the island of Unst in the British Isles

The EDISON project, or Electric vehicles in
a Distributed and Integrated market using
Sustainable energy and Open Networks that
explored increased renewable energy use
and electric vehicle operation in Denmark,
with a case study on the island of Bornholm

The Sarfannguit Wireless Electricity Read-
ing project, which has significantly improved
utility metering and enabled improved
energy management, reduced electricity
demand, and the introduction of renewable
energy technologies in the isolated villages
of Greenland

The Renewable Energy Croft and Hydro-
gen facility, which uses innovative technolo-
gies to support a gardening facility in the
Outer Hebrides (Scotland),and is also a
working laboratory for students of the local
university to develop a hydrogen energy
economy

The Samsg Renewable Energy Island

in Denmark, an iconic example of how an
island community can consume only green
electricity by using a range of innovative
technologies and behavioural changes to
reduce demand and to harness green energy
resources

The Hydrogen Office Project which
demonstrates how a commercial office in
the coastal town of Methil in Scotland can be
supported by a novel renewable, hydrogen
and fuel cell energy system,and how the lo-
cal community is engaged with the project

The Northern Sustainable House in Nuna-
vut, Canada, which explores the process and
results of a project to design and implement
housing for local families that substantially
reduced energy use and costs and supported
the lifestyles and needs of communities

The Runde Environmental Centre on Nor-
way's western coast, which supports research
into impacts on the marine environment and
the development of innovative and sustain-
able technologies for fisheries and aquacul-
ture, marine transport and renewable ocean
energy

A suite of online calculators, developed
by the Energy Agency Iceland, that assist
consumers in selecting cars for purchase or
hire, planning trips, and neutralising associ-
ated carbon emissions, based on the fuel
consumption data of almost all modern cars

The H2SEED project, which reduces fossil
fuel use in the Western Isles of Scotland, an
area where the electricity grid can't support

more renewable energy, by producing hy-
drogen for energy storage and as a transport
fuel, from renewable energy sources

The Chaninik Wind Group project, a col-
laboration between Native communities in
remote areas of Alaska that harnesses wind
power to reduce energy costs, promotes self-
sufficiency and economic development

An additional 89 projects are examined

in less detail, though each entry provides
relevant links to further information. These
projects range from examples of success-
fully operating sustainable energy systems in
isolated communities around the world, to
community education and outreach-focused
programs, regional and national initiatives
and networks, and other specific informa-
tion resources and tools. The locations of the
projects featured in the book range across
the northern hemisphere, but also Antarctica,
and less cold regions of the planet, but have
a particular focus on communities in the
northern hemisphere.

In addition to the printed publication, the
Cool 100 is also an evolving database of
practical and sustainable energy solutions for
isolated communities in cooler regions. All
projects featured in the book are located on
an online, wiki-style portal, which anyone can
edit and/or make contributions to (updates
on projects, new projects etc).

Visit www.nordsesil.wikispaces.com and
make your contribution today!

THE COOL 100 BOOK - Executive Summary



Introduction

Communities in the isolated and cold climate
regions of the world are increasingly moti-
vated to reduce their dependence on fossil
fuels for their heating, electricity, transport
and industry needs. These motivations range
from the increasing cost of fossil fuels, to the
increasing cost for and vulnerability of trans-
porting these fuels to remote locations, or the
local and global pollution (noise, contamina-
tion, carbon emissions etc.) that results from
their use.

Whilst these issues are common to com-
munities around the world, they are particu-
larly significant for communities in isolated
and cold climates due to the demand for
energy for heating and unavoidable need
to transport small volumes of goods, fuels,
people and equipment to isolated locations.
The global imperative to reduce carbon
emissions from fossil fuel use also applies to
isolated communities in cold climate regions,
but such communities are also currently
motivated to reduce their dependence on
fossil fuels because they are already dealing
with the impacts of climate change (and
interconnections between these impacts and
the cost and security of supply of their fossil
fuel consumption).

The Village of Shishmaref in Alaska, for
example, is noted as one of the most heavily
impacted by climate change in the world. The
village has been inhabited for 400 years but is
facing evacuation due to rising temperatures,
which are causing a reduction in sea ice and
thawing of permafrost along the coast. The
reduced sea ice allows higher storm surges to
reach shore and thawing permafrost makes
the shoreline more vulnerable to erosion.The
town’s homes, water system and infrastruc-
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ture are being undermined. Even as these im-
pacts consume the limited financial resources
of the community’s small economy, the cost
of the diesel fuel that is used to meet 100%
of the townss electricity and heating needs is
pushed higher by rising world oil prices. The
impact of the storm surges on infrastructure
such as the harbour restricts their ability to
take deliveries of fuel and can force them to
purchase fuel during periods of higher prices
to ensure a viable delivery window.

Whilst there are few isolated and cold
climate communities that are in the same
extreme situation as Shishmaref with regard
to severe climate change impacts, less
direct changes are already having signifi-
cant impacts on other isolated cold climate
communities. The shift in productive fishing
grounds to locations further away from tradi-
tional areas (and communities and factories)
due to changes in water temperatures, for
example, are increasing the fuel demands of
fishing fleets operating in the North Atlantic.

Small, isolated, cold climate communities
are also motivated by a number of other
factors to reduce their dependency on fossil
fuels: they have small economies that are
often lacking diversity (generally a depen-
dence on one or several key industries such
as fishing or tourism) and can be heavily and
directly impacted by increases in fuel prices.
Their household and community incomes
are lower relative to other socio-economic
groups in less isolated locations, a relatively
higher proportion of household income
is spent on fuels, and there is often limited
access to skills and information in smaller
communities due to a lack of education,
research and training facilities. Small and

isolated communities also often exhibit a loss
of youth to more compelling opportunities in
larger communities (including youth leaving
for better education opportunities and not
returning as few skilled jobs are available).

Fortunately for such communities there
are opportunities to access technological and
behaviour solutions that can increase the ef-
ficiency with which energy is used (whether
produced from fossil fuels or otherwise), that
can enable improved management of energy
demand (thereby reducing demand), or
which can harness local sources of renewable
and sustainable energy for power, heating
and transport solutions.

In the case of Shishmaref, the town is in
the process of physically relocating and aims
to reduce its dependence on fossil fuels dur-
ing and after the move through energy effi-
ciency improvements and the introduction of
alternative energy technologies such as wind.
Analysis has shown, however, that for com-
munities in many isolated parts of the world,
including those in the Nordic region, many
barriers do exist that prevent the communi-
ties from understanding the options available
to them and from identifying and accessing
appropriate and sustainable solutions.

These barriers include technical, social and
economic issues but have a common foun-
dation of a lack of effective energy-specific
communication and knowledge-sharing
between the communities and stakehold-
ers with interests in delivering sustainable
energy solutions. Some technology related is-
sues do continue to influence the viability of
renewable energy technologies — and issues
such as the storage of intermittent renew-
able energy resources are paramount — but



the social barriers to accessing these energy
alternatives are significant. Most efforts to
improve the uptake of sustainable energy so-
lutions focus on the development of ‘better’
technologies, or addressing problem areas.

There are positive examples of isolated
and cold climate communities that have
managed to overcome these barriers to
information access, and have developed
world-leading projects that have reduced
dependence on fossil fuels and created other
positive benefits for the communities. An-
ecdotal evidence of some of the indirect ben-
efits that have resulted from the harnessing
of local and sustainable energy resources are
the development of local skills that are then
exported, the retention and attraction back of
youth who see interesting things happening
in the community and the opportunity for
new, green jobs, and even in-bound ‘green
energy tourism”to see the systems that have
been developed.

Two such examples, the PURE Energy Cen-
tre in the Shetland Islands, and the Danish
“green energy island” of Samsg, are featured
in this book, and in fact served as inspirations
for the creation of the book. There are now
(in 2011) many other examples of communi-
ties and organisations taking positive steps
to identify and develop appropriate and
sustainable energy solutions. Many are not as
progressive or as bold, or do not even focus
on the installation of new technologies but
on reducing energy use or building relevant
skills. Some are in environments far more
extreme than the Shetlands or southern Den-
mark. Each of these examples, however, could
be a valuable component in assisting other
communities to understand their options
and what is involved in making positive prog-
ress towards reduced dependence on fossil
fuels (both the challenges and the benefits).

Despite the existence of such examples,

however, finding information has been a
challenge, even for professional researchers
with expertise in isolated and cold climate
energy systems, and information on the “how,
why and what happened”is even harder

to find. Whilst the internet is a wonderful
resource, the over-abundance of information
presents an additional challenge and finding
useful information on even a single sustain-
able energy project from an isolated and cold
climate community can be time consuming.
Sadly, too few projects see value in docu-
menting and sharing their experiences with
the world!

This book was conceived as one mecha-
nism to contribute to overcoming this
challenge through expert identification,
selection and documentation of projects that
fit under a common banner of being relevant
to isolated communities. The formal aim of
The Cool 100 Book was “to document 100
inspiring, educational and practical examples
of sustainable and accessible energy supply
solutions created by, or suitable for, isolated
communities in the cooler regions of the
world”

As the internet is a wonderful resource for
documenting information, and for interact-
ing and communicating around information,
the Cool 100 Book is also an online, wiki-style
database of practical and sustainable energy
solutions for isolated communities in cooler
regions. All projects featured in the book,
and others, are located online and anyone
can edit and/or make contributions to the
information on a project or the site as a
whole. People involved in the projects, or the
host communities, featured in this book are
encouraged to add their perspectives on the
projects, to provide updates on ongoing per-
formance or expansions (or failures) or any-
thing else they believe is relevant. Developers
of new projects, or students and researchers

who are investigating projects featured on
the site (or otherwise) are also encouraged
to share their work The editors and contribu-
tors of the Cool 100 book hope that it will
continue as an evolving reference point for
sustainable energy solutions for isolated and
cold climate communities around the world.

The approach taken in developing the
book was to review 100 projects,in the
format of “featured” projects explored in
detail and other projects reviewed in less
detail (each profile includes relevant links to
other resources). These characteristics were
based on the constraints of the resources
available to collect and edit detailed projects
and the size and cost of a printed publication,
balanced by the desire to identify a sizable
group of projects.

The featured projects have been contrib-
uted by, or have directly captured information
from, people involved in each project using
a common set of questions and guidelines.
These projects range from community-based
energy systems (such as PURE and Samsg)
that target whole island communities, indus-
trial estates, greenhouse facilities or office
buildings, to efforts to increase the use of
renewable energy by developing alternative
transport fuels or to measure and manage
electricity use more effectively. Also online
tools to better understand how a choice
of car impacts economic costs and carbon
emissions, and efforts to build sustainable
and culturally appropriate housing in Arctic
communities, or to develop innovative and
sustainable technologies for maritime-based
industries and communities. These featured
projects are based in Canada, Denmark,
Iceland, Greenland, Norway, Scotland and
the US.

The shorter project summaries range from
examples of successfully operating sustain-
able energy systems in isolated communities
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around the world, to community education
and outreach-focused programs, regional and
national initiatives and networks, and other
specific information resources and tools. The
locations of the projects featured in the book
range across the Arctic,down to Antarctica,
and also to communities in less cold regions,
but have a focus on isolated and cold climate
communities in the northern hemisphere.
Most of these projects were identified by Da-
vid Pointing (PhD),an engineer and research-
er who has over a decade of experience
investigating sustainable energy solutions for
isolated and cold climate communities, and
documented by David and colleagues at the
UNEP Risg Centre for Energy, Climate and Sus-
tainable Development in Denmark (the URC).
It must be noted that the Cool 100 book
project was derived from the NordSESIL
project (the Nordic Network for Sustainable
Energy Systems in Isolated Communities) .
NordSESIL was a research and networking
project that was funded by the Nordic Energy
Research organisation in collaboration with
the UNEP Risg Centre and a consortium of
industry and community partners from 2007

to 2010.The goal of the NordSESIL project
was to improve the capacity of communities
in isolated areas of the Nordic region to
access sustainable energy solutions by
creating and stimulating a network of
relevant and motivated stakeholders.The
network aimed to provide a framework for
communication and knowledge sharing and
to become a forum for motivated partici-
pants who wanted to find relevant partners
and the knowledge and skills required to “get
sustainable energy projects happening”in
isolated areas of the Nordic region.

The creation of an online wiki-styled
“Knowledge Hub”for the documentation
of relevant projects and activities was a key
element of the project, and was developed
in a manner that would ensure the informa-
tion would remain available and open for
on-going contributions upon the completion
of the formal project. The Cool 100 book is
located on this hub as a PDF document, and
the individual projects are each featured
on their own project pages. See the “know-
ledge hub’and the Cool 100 book, at
www.nordsesil.wikispaces.com.

Please feel free to visit the site and add an
additional project or updated information
on a current project (including links to other
projects). The NordSESIL project and the Cool
100 book were created in response to an
identified need for communities in isolated
communities to gain access to relevant infor-
mation. Through the creation of the book and
the associated “Knowledge Hub”wiki, a solid
foundation of information has been consoli-
dated into a central location, but the true
value of this resource and the investment of
funding and energy involved in making it
happen will only be realised if the site is used
and the resource grows so that communities
can truly gain useful knowledge from one
another.

Consider making a contribution of your
own in the spirit of the United Nation’s 2012
“International Year for Sustainable Energy for
All”

November 2011
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Promoting Unst Renewable Energy (PURE) Project

“Fromwind to green fuel”
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A Operational PURE Energy system
on Unst, Shetland

The Promoting Unst Renewable Energy or ‘PURE’
project as it is most commonly known, is the first
community owned renewable hydrogen energy
project of its kind in the world, and represents an
important milestone in the development of green
energy systems at a community level. The PURE
project started in 2001, located on the windswept
island of Unst, the most northerly island in the
British Isles.

The main aim of the project is to introduce
sustainable renewable energy to Unst,in order

to enhance its“Green Island”image and help it
work towards energy sustainability. As a first step
towards the island’s sustainability, a local industrial
estate was selected to become a green estate. The
estate’s offices were identified as suitable for green

energy due to their location near an empty field,
where green technologies could be installed.

The high quality wind resources of the Shetlands,
viewed as some of the best wind resources in
Europe, offer the potential to generate renewable
electricity for the industrial estate. However, the
intermittent and unpredictable nature of the

wind resource means that it requires a significant
amount of load management and storage in order
to provide a dependable supply. Moreover, the
limitations of the isolated Shetland electricity grid
(Shetland is not connected to the United Kingdom
electricity network), mean that the distribution
cannot accommodate any more supply from
renewable sources.

THE COOL 100 BOOK - From wind to green fuel



The risk of grid instability if more renewables are
incorporated onto the Shetland grid means that
for the foreseeable future, any renewable energy
project must either be developed as an off-grid
supply or must incorporate a substantial amount
of storage to provide stable and predictable sup-
ply.In principle, hydrogen can provide such an
energy storage medium for the surplus energy
produced by the wind turbines. The hydrogen can
then be used as and when required, either for con-
version back to electricity via a fuel cell, or directly
as fuel in much the same way as Liquid Petroleum
Gas (LPG) or natural gas.

The motivation for this project, therefore, was the
lack of electrical grid connection, hence the need
for an innovative solution for integrating green
technologies on the island. The combination of
cutting edge renewable and hydrogen technology
provided an accelerated learning environment for
those involved in the project. The project aims can
be summarised as follows:;

+ To provide a renewable energy solution to the
local industrial estate

+ To provide a demonstration model for renew-
able energy packages that can be applied in a
number of situations

+ To provide an off-grid solution for other com-
munities

+ To use the latest hydrogen technologies

+ To enhance marketability of products and ser-
vices powered from renewable energy

+ To promote the image of Unst as a“Green Island”

+ To provide a focus for accumulating knowledge
of renewable energy within the Shetland Islands

¢+ To"Kick-Start”a Renewable Energy based indus-
try in Unst

+ To provide learning opportunities for students

+ To provide access to training and knowledge
transfer

While there are other electricity storage media
(e.g.lead acid batteries) that could be used to iron
out electricity supply, hydrogen was (and still is)
attracting massive amounts of public and private
investment at the start of the project. The formal
commitment by the US, Canada, the EU, Iceland, Ja-
pan and Australia to develop hydrogen economies
is already generating jobs, creating new businesses

A The Shetland Islands are the most
northerly point of the British Isles

From wind to green fuel - THE COOL 100 BOOK



A Two wind turbines provide the
primary power source for PURE

and supporting economic development in the
areas prepared to embrace hydrogen technology
by supporting demonstration projects. During
the time the PURE Project has been in existence
it has created over 10 full time equivalent jobs

on Unst, attracted around £400,000 of inward
investment, transferred new high level technical
skills to local graduates, and established a new
business sector.

Being the most northerly island in the UK, Unst
is effectively at the end of the supply chain for
all externally produced commaodities — specifi-

THEPRQIECT

The PURE project shows how wind power and hy-
drogen technology can be combined to provide
the energy needs for five small businesses. This

is the first community-owned renewable energy
project of its kind in the world. It represents an
important milestone in the development of green
energy systems as well as hydrogen technologies.
The PURE Hydrogen system has been installed in a
container called the ‘HyPod:

Significant differences between the PURE project

cally it has among the highest fuel costs in the
country. A recent survey by the Shetland Islands
Council Social Services indicated that the average
household income of Unst, at £16,860, is the low-
est in Shetland. Moreover an energy balance study,
conducted in Shetland’s north isles, identified the
fact that an average Unst household spends over
15% of household income on fuel (fuel poverty

is defined as anything over 10% of household
income spent on fuel).

A high demand for fuel on the Shetland Islands is
compounded by the costs of heating during the
severe winter weather, where wind chill penetrates
even the best-insulated buildings. Hence the local
and regional interest in the PURE Project which
aims to produce on Unst an alternative to fossil
fuel (namely hydrogen). Hydrogen is produced by
electrolysing water powered by plentiful supplies
of wind power. The successful implementation

of this project has demonstrated that a viable
alternative to fossil fuel, which produces zero
carbon emissions, can be produced locally from a
renewable energy source — even in such a remote
rural community.

and other hydrogen energy systems deployed
around the world are the scale and the low bud-
get within which the PURE system has been devel-
oped.The PURE project has been developed with
a comparatively small project budget of less than
£500,000. This budget included all the engineering
and consultancy works surrounding the project, as
well as the hardware.

At present wind turbine technology offers the
most cost effective method for generating green

THE COOL 100 BOOK - From wind to green fuel



electrical energy. This technology was therefore
selected to be deployed as the primary power
source within the PURE project system, although

it was designed so that any type of renewable
resource can be connected to it, for example wave,
tidal, solar and hydro power.

The PURE project consists of two 15kW wind
turbines. It has a 3.55Nm? per hour high-pressure
hydrogen electrolyser, high-pressure hydrogen stor-
age system and a hydrogen dispensing facility. This
facility is used to fill cylinders in a fuel cell/battery
hybrid vehicle and other hydrogen applications.

A back-up power supply has been installed and is
based on a 5kW fuel cell and an inverter to supply
the offices with electrical power,when there is

no wind. The hydrogen used by the fuel cell is
produced from the electrolyser. The inverter was
installed to convert the output power of the fuel
cell from Direct Current (DC) into mains equivalent
Alternating Current (AC).

A wind-to-heat system was designed and imple-
mented to heat the five business properties. It has
been found that the best use of the wind power
is to directly connect the wind power to the heat-
ing system warming up the buildings with green
energy. The rationale behind this is the direct cor-
relation between high wind speeds and the need
for space heating. As such, most of the electrical
power generated by the wind turbine is directed
to heat up the buildings, providing a stable energy
supply when most needed.

Storage heater units have been installed in the
buildings to store excess energy in the form of
heat. Two types of storage heaters have been
installed: wet and dry.In the wet system, standard
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. - A Pure Project official opening day,
radiators are used to heat up a building. In the dry 2005 ) pening aay.

system, bricks are used to heat up the buildings.
Comparison between the two systems has shown
that the wet heater provides lasting heating
energy (4 days) while the dry system only provides
a heat storage option of 12 hours. Though the wet
system is better in heat storage terms, it is bulky,
heavier and more expensive than the dry system.

A novel and intelligent electronic management
system was specifically developed to maximize the
efficiency of the PURE system, including a remote
monitoring system.

<0 Schematic of the PURE energy
remote monitoring system



14

=

O ©WoOO~NOO OB~ WNLPR

The PURE hydrogen car with the
then Scottish Transport Minister
Tavish Scott MSP and then Rural
Affairs Minister Ross Finnie MSP,
outside the Cabinet Office at Bute
House in the Centre of Edinburgh

Two wind turbines

Electrical space heating system
Electronic System Control

AC Power conversion system
High pressure electrolysis

Data logging and monitoring
pressurized hydrogen storage
refueling point for hydrogen car
PEM Fuel Cell

Hydrogen car, cooking, and
on-demand power applications

Overview of PURE Project system

A battery based electric vehicle was converted to
run with a hydrogen fuel cell. This electric/fuel cell
hybrid car is fully fuelled by the PURE system,
using hydrogen produced from the renewable
source and the battery charged from wind power.
This makes the electric car one of the few 100%
carbon free vehicles on British roads and the

first fuel cell vehicle fully licensed to operate on
UK roads.

In summary, the PURE Project contains the follow-
ing elements:

+ Cavity wall insulation and other energy saving
measures designed to improve energy efficien-
cy at Hagdale industrial Estate by 30%

+ Direct supply of wind power for all heating of
industrial units

A high pressure electrolysis system for the pro-
duction of pure hydrogen gas

+ A pure hydrogen storage and a hydrogen
dispensing facility to fill hydride bottles for use
in fuel cell vehicles and other hydrogen applica-
tions as an alternative to fossil fuels

+ Back-up supply of electricity to the industrial
estate through 5 kW PEM fuel cell

+ Intelligent electronic management system

THE COOL 100 BOOK - From wind to green fuel



to ensure optimised efficiency of interfaces
between all elements of the hybrid system,
(including hydrogen fuel cells)

+ Detailed monitoring and analysis of perfor-
mance of the system to maximise learning
opportunities and further development

* An electric / hydrogen fuel cell hybrid car fuelled
exclusively by the PURE system

While the direct impact of the PURE Project on
reduction of carbon emissions is relatively small (c.
110 tonnes of CO, per year), its real value is that it
aims to provide a replicable model of;

* A community-embedded energy scheme pro-
ducing zero carbon emissions

* A small-scale community-run hydrogen produc-
tion facility offering the opportunity to demon-
strate and develop applications which use this
locally produced fuel in a remote rural location
which has zero carbon emissions

+ An off-grid facility for storing energy from an
intermittent renewable source and re-using it in
the form of electricity as and when required.

* An employment generating project which pro-
vides local residents with opportunities to gain
new skills in the emerging hydrogen economy

+ A project which can demonstrate to the
community the potential of renewable-based
hydrogen energy in Shetland

+ An embryonic hydrogen study centre that can
attract investment to develop skills, jobs and
businesses required to support a hydrogen
economy

The PURE project has generated considerable in-
terest from other island communities in Shetland,

Orkney, the Western Isles and Argyll, as well as rural

communities in the UK and overseas. Although
it may take some time for the capital costs of
the plant to become cheap enough to attract a
broad customer base, the scale of fossil fuel price
increases over recent years and predictions of

future supply shortages may make wind-hydrogen

energy systems commercially viable, especially in
remote locations, much sooner than expected.

¥ International team of graduates receive hands-on training with the PURE System
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RIDPTIMEDSMART-CHARGNGW THMUTUAL BENEHT

With constant end-user prices, charging is likely
to be executed immediately and day-time peaks
would increase as the number of EVs grows.

This might require dramatic grid enforcements.
Dynamic end-user energy prices should vary
according to the overall power market situation
comprising the forecast of availability of wind
power, hence providing a better market economy.
On the other hand the charging must also be
controlled according to local grid conditions.In
the EDISON Virtual Power Plant (VPP) a two-way
information exchange enables optimal planning
of EV charging with respect to grid resources and

market costs including the cost of the environ-
mental impact.

This makes it necessary to build a potentially
distributed management system to control the
charging of cars in accordance with the power
markets and the availability of wind energy while
enabling optimal use of the electricity grid. The
EDISON partners have developed simulation and
prediction technologies for both offline planning
and operational real-time control.
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PRQJECT GOAL

PROIECT SUMVIARY

4. There was a company demand for increased 4. Increased knowledge on

customer service - Energy consumption
- Energy production
5. Reading existing meters was difficult in some - Losses

remote areas
The use of the meters was also expected to create
6. There was no tradition of self reading and so the following opportunities:
every meter had to be read by staff
+ Energy consulting: opportunity for analysis of

7. The metering equipment in use was old domestic energy consumption which could
assist in conserving household energy and help
8. Reopening and closing of meters was difficult make energy savings in public buildings/institu-
and expensive in remote areas tions
+ Energy analysis: enable high resolution analysis
The advantages of using remote meters were seen of the operation of the grid in order to find the
to include: grid-load, enabling potential postponement of
the expansion of power plants,and to explore
1. Collection of high resolution data on consump- the potential for further expansion in electri-
tion and production cal heating (as a replacement for other more
expensive forms of heating). Also the analysis
2. Improved customer service, which would in- of production/consumption to identify losses
clude: in the grid, including the possibility of energy
- The possibility of more understandable bills theft
- Faster settling of accounts + Reopening and closing of meters: faster reopen-
ing and less expensive closing of meters, both
3. Minimised risk of human errors for consumers and Nukissiorfiit

The project“Remote metering in Sarfannguag”aimed to install a system that more accurately documents the energy
consumption and production in a typical Greenland village. The successful collection of detailed and accurate data on
energy production and consumption has enabled efficiency gains for both consumers and the utility,and reveals the
possibility of incorporating renewable energy at a lower than expected cost.

In May 2007, approximately 100 electricity meters in the small Greenlandic community of Sarfannguaq were replaced
by the utility Nukissiorfiit, who installed remote-metering technology in order to improve the resolution of the energy
consumption data collected in the village. In the past, four readings a year were collected from households and 12
readings a year from industry meters. This number of readings was not good enough to understand energy usage and
to investigate improvements to the energy system. Nukissiorfiit chose to replace all its meters to a type that could be
remotely and simultaneously read, up to 35,040 times per year.

THE COOL 100 BOOK - Remote metering in Sarfannguaq












































































































An outdoor stage may be used for
different types of events — here
during the ‘Environmental Rock
Concert'in September 2010.

A second shareholder company — Runde
Miljgsenter AS (Runde Environmental Centre) is
separate and independent from the company
owning the infrastructure, and organises the cen-
tre’s work and activities. REC has grown to a staff
of 10, with several researchers, conference service
personnel and technical support staff.

With a focus on the unique environment at Runde,
especially the marine environment, the centre
seeks to facilitate research and education in the
region. Strategically placed among the three main
societal sectors — public authorities, private marine
and maritime industries and research and educa-
tional institutions, Runde Environmental Centre
aims to strengthen communication about core
environmental issues affecting all stakeholders.

In practice, this includes:

+ Long-term monitoring of environmental param-
eters in the ocean (e.g. water quality, sea water
temperature and acidity, biological diversity,
ocean currents)

Providing research facilities to visiting scientists
Facilitating research in the context of Integrated
Coastal Zone Management

Offering research and monitoring services to
regional stakeholders

Engaging the local marine and maritime in-
dustry in a dialogue on sustainable technology
development

Providing test facilities for new sustainable tech-
nologies, especially in the fields of fisheries and
aquaculture, marine transport, renewable ocean
energies and the building industry

Providing environmental assessment support
to stakeholders testing novel environmental
technologies

Providing networking and logistical support to
research and development customers using the
centre’s facilities

Providing facilities for seminars and conferences
on environmental challenges for the region
Offering environmental education and teaching
to specific target groups, including schools and
universities, local businesses, administrators and
the general public

Experiential learning is an integral part of public com-
munication work at Runde Environmental Centre — here
students attend a workshop on renewable energy

THE COOL 100 BOOK - Runde Environmental Centre (REC)





















To help users identify an efficient vehicle, the
agency created a web based labelling tool that
shows clearly fuel consumption of different cars.
This was inspired by the colour-coded energy
labelling system used for many modern electrical
appliances, taking a scale of A-G.Vehicles with the
lowest number of grams of CO, per km emissions
are given a green “A’rating

Vehicle labelling is intended to create awareness
and encourage consumers to make informed and
environmentally-friendly decisions when purchas-
ing a new vehicle. To make it more personal for
the user it is possible to type in the registration
number of the vehicle (only functional in Iceland)
to get information about the fuel consumption
and emissions for a particular vehicle. To-date, the
vehicle labelling tool has been the most popular

Sustainable mobility is healthy mobility. Cycling
and walking cause no air pollution and are a
welcome form of exercise. Governments and local
authorities could win people over to sustainable
mobility by stressing the health benefits. Some
Nordic governments already integrate health into
their mobility policies.

Every year in Iceland there is a popular competi-
tion between companies and institutions called
“bike to work’To support that, the Iceland energy
agency created a calculator that tells you how
much money and CO, emissions you save by leav-
ing your car at home. The user inputs the length

of his route to work or school and selects the car
type he will not use that day. The calculator aims to

Orkusetur
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tools, receiving more than 40,000 users in the first
year alone. This is the easiest way to find a‘green”
car with low fuel consumption and CO, emissions.

encourage by telling users how much money they
will save, as well as how much carbon dioxide is
avoided. Added to this is a calorie counter inform-
ing users roughly how many calories they burn,
thus emphasising the personal health benefits of
leaving the car at home.

During the two weeks of the national competition

in Iceland, the calculator received over 10,000 visits.

Furthermore the organizers of the competition
asked the energy agency to use the calculators

to estimate the total environmental effects of

the campaign. About 7,000 participants travelled
410,398 km during the two week period, saving an
estimated 45,000 litres of fuel and 80 tons of CO,,

Web-based calculators for vehicle costs and emissions - THE COOL 100 BOOK

Screen shot of vehicle
comparison tool
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Below is a list of the main benefits of the H2SEED
and CREED projects to the Outer Hebrides com-
munities:

+ Increase the lifetime of the biogas engine cur-
rently installed in the Creed Waste Treatment
Plant

+ Produce a new, renewable, autochthonous and
clean fuel (H,) that will be used in vehicles

* Reduce the need for importing fuel

+ Agreement with major fleet owner, the Royal
Mail, to supply one of its vehicles with hydrogen
hence providing a commercial customer for
locally produced fuel

¢+ Enable the community to see that energy stor-
age technologies can be used today

+ Allow the community to start developing plans
for the installation of renewable infrastructure,
without the need for the grid. H2SEED has indi-
rectly unlocked the electrical grid.

+ Creation of an embryonic hydrogen infrastruc-
ture in the islands that could grow and be sup-
plied by other renewable energy sources, such
as wind energy

* Raise public awareness, especially owing to the

high visibility of the H, public vehicle fleet

Provide training in state-of-the-art H, technolo-

gies and the establishment of a specialist skills

base in the Outer Hebrides (the islands suffer
from a high rate of brain drain as people pursue
better education and job opportunities, whilst
at the same time the islands’ secondary school
educational attainment is double the UK
average)

Creation of an attractive (innovative, environ-

mentally friendly, dynamic) image of the islands

that could be beneficial in terms of tourism, at-
traction of industry / investments, promotion of
the islands as a potential “HY-COM”community

The H2SEED Project - THE COOL 100 BOOK

The H2SEED project has had a unique media
coverage and has put the Western Isles com-
munities at the forefront of the renewables and
hydrogen agenda. Some of the project outcomes
were discussed at the National Hydrogen Associa-
tion (NHA) conference and exhibition, the world’s
largest hydrogen conference held in the USA. The
project has had a strong televised media coverage
including BBC broadcasting, web based articles
and many newspaper articles. The Western Isles
communities understand that hydrogen is key to
demonstrating the innovativeness of the islanders
and local community groups are already drafting
plans to further develop the concept. Leader of
Combhairle nan Eilean Siar, Cllr Angus Campbell,
said:“l am delighted that the Outer Hebrides is
pioneering the demonstration of hydrogen
technology. The Islands have the potential to be a
centre for green energy if the available resources
can be harnessed effectively and hydrogen is one
way of achieving this. The outcomes of the trial
are nationally significant and will form the basis for
future developments in this revolutionary energy
carrier.”

GNTRIBUTCRBIO

Dr Ruairi Maclver is a Project
Manager (Renewable Energy)

at Comhairle nan Eilean Siar
responsible for developing and
managing the local authority’s
portfolio of renewable energy
projects. He has 14 years research
experience in maritime (wave
and tide) renewable energy.
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MCREINFCRMATION
» ageragbhasdeck
« dweillumi.ck

Skive Harbour, Denmark?®

MCREINFCRMVATION

Vwwvkistiarstadse

For more than 30 years the Danish municipal-

ity of Skive has been engaged with climate and
environmental issues, and in 2008 was designated
to become one of Denmark’s six ‘Ecocities’

The overall goal of the Skive Ecocity is to become
CO,-neutral and energy self-sufficient by the year
2029.Thus far, the municipality has been able to
generate 40 percent profit on its investments in
sustainable energy. The Ecocity project’s overall vi-
sion is to create a platform where Skive Municipal-
ity, its citizens and businesses focus their collective
efforts on using sustainable energy supplies and

Community organisation has been central to help-
ing achieve a vision of a ‘fossil-fuel free’ municipal-
ity in Sweden where bio-energy plays a big role

Kristianstad is the capital of the Skane region in
southern Sweden, with a population of approxi-
mately 79,000 people. Surrounding this is an un-
usually large number of smaller towns and villages,
of which the six largest function as industrial, ser-
vice and residential hubs for their particular part
of the region. In 1999, the executive committee
of Kristianstad municipality pledged to become
a Fossil Fuel Free Municipality. In order to achieve
this goal, different projects within were funded
by the municipality and by state grants.Reducing

promoting the rational use of energy through
learning, attitude change, and the development of
new low-energy buildings. Innovative approaches
to achieve this vision are used. For example,
inspired by the Tupperware marketing method,
home parties are being used to share information
on issues such as how to calculate the use and
cost of domestic and business energy use, house-
hold energy ratings, simple design and architec-
tural solutions to lower energy use, cost-cutting
measures and available funding opportunities.

the dependence on fossil fuels is being achieved
primarily by the use of bio-fuels, both biomass as
fuel for heating and production of electricity and
biogas as fuel for local buses and other vehicles.
Other activities include efforts to increase field of
energy efficiency and change consumer behav-
iour patterns. Community planning is an important
instrument to promote a Fossil Fuel Free munici-
pality and the target audience is all sectors of the
society, including companies, households and chil-
dren etc. Yearly CO_-emissons have been reduced
by an average of 123,000 tonnes. Experience thus
far suggests that it is easier to reduce emissions
from the heating sector than from transport.
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