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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!

Professor Arne Villumsen

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

1.  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

2.  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
 
3.  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

4.  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

5.  The Samsø 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

6.  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

7.  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

8.  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

9.  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

10.  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

11.  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!

Executive Summary

http://www.nordsesil.wikispaces.com
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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-

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 town’s 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 

Introduction
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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 Samsø, 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 Samsø) 
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 Risø 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 Risø 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”.

David Pointing
November 2011

The editors would like to thank Nordic Energy 
Research and the UNEP Risø Centre (URC) 
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book and associated NordSESIL.net project. 
Also to the partners of the NordSESIL.net 
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project, and in identifying the need for this 
book. The editors are particularly grateful to 

the contributors of the featured projects for 
volunteering their time and knowledge, par-
ticularly Daniel Aklil and Elizabeth Johnson 
at the PURE Energy Centre for their efforts in 
engaging contributors and in writing con-
tent. Finally, the editors would like to thank 
their colleagues at URC, particularly Andreas 
Flensborg, Maija Bertule (especially for her 
heroic efforts in sourcing most of the photos 

included in the book), Susanne Haunstrup 
Kirkegaard, Tine Bech Flanagan, Mette Annelie 
Rasmussen, and Gordon Mackenzie, for their 
support and for contributions to the develop-
ment of the book project and the material 
included in the book and NordSESIL website.
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The Chaninik  
Wind group

GENERAL PROJECT INFORMATION

KEYWORDS:
GEOGRAPHIC AREA:   United States of America, Alaska
SPECIFIC LOCATION:   Villages of Kongiganak, Kipnuk, Kwigillingok, and Tuntutuliak; Yukon 

Kuskokwim Region, Alaska
LEAD ORGANISATION/ENTITY:   Village electric utilities
PARTNER ORGANISATIONS/ENTITIES:   Institute of Social and Economic Research and Center for Economic 

Development, University of Alaska Anchorage; Intelligent Energy 
Systems LLC; Alaska Energy Authority; Denali Commission

PROJECT WEBSITE:   None as of 2011, but in planning stages

•  PROJECT TIME SPAN: 
 2005-2014

•  PROJECT BUDGET: 
 U.S. $16 million

•  OVERVIEW OF FUNDING SOURCES: 
  Alaska public subsidies, community, 

local investments

•  REFERENCES AND RELATED 
RESOURCES: 

  Alaska Isolated Wind-Diesel Systems:
 •  www.iser.uaa.alaska.edu/Publications/

wind_diesel10022010.pdf 
 •  www.iser.uaa.alaska.edu/Publications/

researchsumm/wind-diesel_ 
summary.pdf

BACKGROUND

Alaska began to electrify its remote rural villages 

in the 1960s, with the state government providing 

villages with small diesel-generator sets. These sys-

tems were the most cost effective way to generate 

power in communities with few customers – any-

where from ten to a few hundred – and with no 

inter-connecting roads or transmission lines. The 

systems were relatively simple, easy to operate and 

repair, and the cost of diesel was comparatively 

low at the time. But as a result of their small scale 

and limited customer base, these electric utilities 

are now expensive to operate and are especially 

vulnerable to rising and fluctuating fuel prices. 

Almost all rural utilities receive subsidies from the 

State of Alaska, most recently through the Power 

Cost Equalisation Program.

Villages have come to depend on electric power, 

and their electric utilities are often among the larg-

est community enterprises. These utilities generate 

significant income by selling electricity and are 

an important part of the small mixed cash-sub-

http://www.iser.uaa.alaska.edu/Publications/wind_diesel10022010.pdf
http://www.iser.uaa.alaska.edu/Publications/wind_diesel10022010.pdf
http://www.iser.uaa.alaska.edu/Publications/researchsumm/wind-diesel_summary.pdf
http://www.iser.uaa.alaska.edu/Publications/researchsumm/wind-diesel_summary.pdf
http://www.iser.uaa.alaska.edu/Publications/researchsumm/wind-diesel_summary.pdf
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sistence economies of rural Alaskan villages. Most 

villages are remote and isolated, and jobs and cash 

are typically scarce. Local residents still rely heavily 

on subsistence hunting, fishing, and gathering. 

Small local economic bases become even smaller 

when income generated by the utilities imme-

diately drains out of the local area. That happens 

when the utilities hire outside contractors to 

install, maintain, and overhaul their energy systems 

and purchase fuel, spare parts, and supplies from 

outside the community or the region. Some of the 

income does go to village residents who are plant 

operators, bookkeepers and administrative staff for 

the utilities. But reducing fuel costs for electricity 

and space heating will result in more income re-

circulating locally, supporting additional local jobs 

and boosting cash income. 

The sharp increases and volatility in fuel prices in 

recent years have caused federal, state, and tribal 

governments – as well as village utilities – to ex-

plore ways to reduce energy costs. One opportuni-

ty is using new renewable energy technologies to 

improve energy efficiencies and supplement die-

sel power generation. The State of Alaska and the 

U.S. federal government support these efforts by 

providing grants and incentives to install renew-

able generating capacity and newer, more efficient 

diesel systems. By late 2011, 27 projects using wind 

power – including the CWG projects – had been 

constructed and commissioned in Alaska.

PROJECT GOAL  To develop a four-community village utility collaboration to improve economies of scale by working together to reduce 
dependency on fossil fuel, lower energy costs, and foster economic opportunities. In particular, this project seeks to 
reduce the cost of electricity and space heating, and potentially transportation, by using wind energy to replace part 
of the high-cost diesel the villages currently rely on. The project will use savings from reduced energy costs to improve 
operator training and other local human capacity, so local residents can maintain and operate the new, more complex 
energy systems. In addition, by providing new skills regionally, the project will improve local and regional self-sufficiency, 
increase regional sustainability, and improve cultural viability. 

PROJECT SUMMARY  Remote rural communities in Alaska rely on fossil fuels for almost their entire energy usage. Energy costs in remote rural 
Alaska more than quadrupled in the last decade, threatening the viability of communities. In 2005, leaders of four Native 
Alaska Yup’ik villages in western Alaska formed the Chaninik Wind Group (CWG), to combine their strengths and reduce 
energy costs by using their substantial wind resources. The State of Alaska and the U.S. federal government provided 
funds to build four small-scale smart grids incorporating wind power with existing diesel generation. (Smart grids are 
digitally controlled electrical grids that balance energy suppliers and consumers, controlling the flow of electricity 
through a wireless system.) CWG communities harness what are some of the best wind resources in the U.S. to help 
satisfy electricity needs, as well as some residential and community heating requirements. The new wind-diesel smart 
grid systems have the potential to markedly reduce community energy costs, but they are also more complex and will 
only operate efficiently if well maintained. By late 2011, the installation of the new systems was nearly complete. CWG 
member communities are currently developing a collaborative support organisation that will train local specialists and 
provide operation, maintenance, and administrative support for the community-owned energy systems.

“The communities harness what are some 
of the best wind resources in the U.S...” 
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ACHIEVING ENERGY INDEPENDENCE BY HARNESSING WIND ENERGY

On-site monitoring of wind resources in CWG 

communities showed that the four villages have 

excellent wind energy potential, with particularly 

high winds in winter months when temperatures 

drop as low as minus thirty degrees Celsius. The 

villages created CWG as part of a successful effort 

to obtain grant funding to build wind-generation 

systems and integrate those systems into their 

existing power systems. Forming the group was 

also an acknowledgement of the many potential 

benefits from working together. 

CWG’s approach to installing wind systems was 

driven by a village focus. As CWG installed the 

wind systems, outside hiring was kept to a mini-

mum and local workers were hired for much of the 

tower construction and turbine installation. This 

village focus also led CWG to conduct household 

surveys to measure the entire energy demand 

of their member villages, including electricity, 

residential space heating, community water and 

space heating, and transportation. The mean an-

nual household income in CWG communities is 

currently U.S. $35,000, and households spend 27% 

of that on energy—10% for electricity, 10% for 

space heat, and 7% for boat, ATV, and snowmobile 

gasoline. With so much of overall energy costs de-

voted to residential and community heating, CWG 

communities realised that they needed to be able 

to use wind power not only to help generate elec-

tricity but also for space heating, and potentially 

transportation. The solution was adding small-

   Community members installing 
wind turbine towers
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WIND-DIESEL SMART GRID: SYSTEM DESIGN AND COMPONENTS

scale smart grid systems that turn off oil-fired heat-

ers in homes and turn on ceramic electric stoves 

that store electricity as thermal energy. A study by 

the Institute of Social and Economic Research at 

the University of Alaska Anchorage estimated that 

this system could cut residential heating fuel use 

in half for households with electric stoves. (In late 

2011, not all households owned electric stoves). 

Each village is expected to save more than 35,000 

gallons of fuel oil per year for residential and com-

munity heating.

Installing the wind and smart grid systems also 

required upgrading the existing diesel power 

plant and distribution systems. These upgrades will 

lead to additional savings through efficiency gains. 

Once CWG completes the wind and smart grid 

systems, each village will be able to reduce diesel 

consumption for electricity generation by 20,000 

gallons, cutting current diesel use by a quarter. 

As a result of these improvements, the villages will 

reduce fuel costs but will also depend more on 

their electric generation systems – which in turn 

will be more complex and will require workers 

with additional skills to operate at peak efficiency. 

The additional complexity of smart grids will 

increase costs of utility operations and training. 

With this in mind, CWG is exploring how to col-

lectively reduce operation and maintenance costs 

by employing locals as well as centralising and 

standardising their operations. 

Most of the money spent on energy currently 

leaves the villages. Some of the savings resulting 

from reduced fuel consumption for diesel genera-

tors and space heating will remain in the villages, 

and savings from reduced electricity costs will be 

shared between the village and the state govern-

ment, as subsidies tied to fuel costs decrease.

The CWG community leaders made it clear they 

wanted certain features in local wind systems: 

•  As many wind turbines as they could get for 

their money 

•  A mechanical turbine their residents could work 

on 

•  Similar turbines across all communities

The system architecture is based on five refur-

bished Windmatic 17-S wind turbines equipped 

with new inverter-based controllers. In each village 

these turbines were integrated into the stand-

alone power grid, using distributed load control 

to manage system frequency. Below is a graphic 

showing the general conceptual design of the 

smart grid system. It provides an overview of the 

components of the wind-diesel power system 

and how those components benefit individual 

residential customers. 

   Utility managers of the Chaninik 
Wind Group in front of wind tur-
bines installed in Kongiganak
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Each village in the CWG currently has systems 

with:

1.  Two new electronically fuel-injected diesel 

generator sets, each rated at 260 kW

2.  Five Windmatic 17-S wind turbines, remanufac-

tured, each rated at 95 kW for a total installed 

capacity of 475kW

3.  A fast-acting controllable 300 kW electric boiler 

for load balancing

4.  Distributed residential energy storage in the 

form of 20 to 30 ceramic electric stoves each 

with 9.6kW (currently, one third of all house-

holds have these electric stoves installed)

5.  Power system supervisory controls with data 

collection, remote monitoring, and remote 

control

6.  Smart metering system to account for different 

rates charged for heat and electricity

WIND-DIESEL SMART GRID: SYSTEM ARCHITECTURE

BUILDING INSTITUTIONS FOR COMMUNITY DEVELOPMENT  
THROUGH RENEWABLE ENERGY SAVINGS

With the additional complexity of operating 

and maintaining wind-diesel smart grid systems, 

CWG realised that its member utilities needed to 

develop new ways of operating. CWG is currently 

focused on forming a collaborative support organ-

isation for member utilities – to identify work-force 

development needs, increase self reliance, train lo-

cal specialists, and provide operation, maintenance 

and administrative support. 

Just as it did during the project installation phase, 

CWG used a community-oriented approach 

reflecting the Yup’ik traditional way of life in the 

business planning aspect of the project. A diverse 

set of participants, ranging from utility managers to 

community members and elders, met during four 

planning sessions led by a professional facilitator 

trained in an organisational development method 

designed to engage all levels of an organisation 

to renew, change, and improve performance. This 

collaborative approach identifies positive aspects 

of an organisation and tries to find ways in which 

existing capacity can be used to adapt to change 

within the organisation. The planning sessions were 

held in English and in the indigenous Yup’ik lan-

guage, which virtually all local residents also speak. 
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Additional technical support during planning ses-

sions was provided by Intelligent Energy Systems, 

LLC the private firm designing and installing the 

wind-diesel smart grid systems, and by researchers 

in energy economics and community develop-

ment from the University of Alaska Anchorage. 

These technical experts helped estimate current 

costs of operations and project future income and 

operating costs, to establish financially sustainable 

rate structures for electric heat and electricity sales 

as well as to establish future utility budgets. 

The outcome of the planning sessions was a three-

year work plan for a pilot project that will use the 

savings from reduced use of high-cost diesel to 

improve operator training. CWG will create a local 

training program focused on continuous quality 

improvement in maintaining and operating the 

complex wind-diesel smart grid systems. Local 

training will be linked with one or two travelling 

wind-diesel specialists that CWG will hire to serve 

the four communities and provide on-site training 

to local operators. 

Since all member utilities have standardised wind-

diesel smart grid systems, CWG will establish a 

central purchasing and inventory department that 

will allow CWG to negotiate lower prices and mini-

mise its inventories of supplies and spare parts. The 

smart grid system will allow each member utility 

to sell excess power for heating as well as provide 

necessary data for their bookkeeping and billing 

departments. Finally, CWG will provide each mem-

ber utility with administrative support for applying 

for energy grants and receiving energy subsidies. 

An additional goal is administering local weatheri-

sation and energy efficiency programs benefitting 

utility customers. 

The construction of wind-diesel smart grid 

systems created temporary jobs in the four CWG 

member communities and identified local talent 

that all the utilities can use during future operation 

of the energy systems. With a focus on improv-

ing skills for operating and maintaining the new 

systems, CWG is on its way not only to improving 

local self-sufficiency and cultural viability, but also 

contributing to a stronger regional economy – by 

offering job opportunities for local people in the 

Yukon Kuskokwim Delta of Western Alaska. 

   Utility operators familiarising themselves with the new 
wind turbines and control equipment

   Chaninik Wind Group collaborative 
organisational planning meeting
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SUMMARY CHANINIK WIND GROUP:

•  Energy costs in remote rural Alaska more than 

quadrupled in the last decade, threatening the 

viability of communities and their traditional 

way of life

•  The Chaninik Wind Group was formed in 2005 

by leaders of four Yup’ik villages in western 

Alaska who recognised that only by combining 

their strengths and working together could they 

best use their wind resources to reduce energy 

costs

•  Chaninik Wind Group is the first organisation to 

develop a high-penetration wind-diesel smart 

grid system for a remote arctic isolated grid. 

High-penetration systems have the potential 

to supply a large share of electric demand and 

also provide considerable energy for heating or 

other uses.

•  The State of Alaska and the U.S. federal govern-

ment provided funds to assist in the develop-

ment of the four CWG community systems; that 

funding was critical to project success

•  As part of the planning process, CWG con-

ducted a community survey of energy use 

that showed almost half of community energy 

expenses are for heating – not surprising in this 

extreme arctic climate. CWG realised its mem-

bers needed a smart grid system that could use 

any excess wind-generated power for heating; 

smart grids turn off oil-fired heaters and turn on 

ceramic electric stoves, which store electricity as 

thermal energy. This system could cut residential 

heating fuel use in half.

•  Member villages of CWG are the first in Alaska 

to use excess power from wind turbines to heat 

homes and hot water heaters used in commu-

nity laundry and bathhouses

•  The new wind-diesel, smart grid systems have 

the potential to markedly reduce community 

energy costs, but they are also more complex 

and will operate efficiently only if well main-

tained – which requires a skilled workforce

•  Savings realised through use of renewable 

energy offer opportunities for investment in 

building local human capacity

•  CWG member communities are currently devel-

oping a collaborative support organisation that 

will train local specialists and provide operation, 

maintenance, and administrative support to the 

community-owned energy systems

•  A community-oriented energy development 

and planning approach needs to be conscious 

of culture and traditional ways of life

•  Collaboration among isolated villages from the 

beginning of planning energy projects can re-

sult in standardisation and improved economies 

of scale, even though individual utilities remain 

isolated and not connected by a common grid

•  Being self reliant is critical for successful utilities 

in isolated villages

•  The construction of energy systems creates tem-

porary jobs in remote rural communities and 

can identify local talent, leading to long-term 

local job opportunities

•  Technology solutions that reduce reliance on 

fossil fuels can improve local self-sufficiency 

and cultural viability and contribute to stronger 

regional economies

“The construction of wind-diesel smart grid systems created  
temporary jobs in the four CWG member communities and  
identified local talent that all the utilities can use during future 
operation of the energy systems” 
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RECOMMENDATIONS

Economic policy and innovation
In cold climates, particularly coastal regions with 

abundant wind resources, using wind power to 

displace diesel fuel can be used for both power 

generation and residential home heating. This 

requires the integration of electric thermal storage 

(electric stoves) distributed across each commu-

nity. Smart metering and standardised operations 

result in additional efficiency gains and cost 

reductions for operations of the entire group of 

communities. By focusing on community needs, 

renewable energy projects can lead to long-term 

community and economic development and thus 

contribute to sustainability and community vi-

ability in remote isolated regions with indigenous 

peoples and cultures.

Technology implementation 
Complex wind-diesel smart grid technology 

requires local utility operators to adopt new 

technologies and new ways of doing business. 

The savings realised through renewable energy 

technology can be used to implement local site 

and technology specific training programs. 

Technology development and testing 
The development of technology needs to focus 

on local needs, which are driven by environmen-

tal, economic, and cultural factors. Community- 

oriented approaches recognising local knowledge 

and traditional ways of life are very important 

in the development and testing of new energy 

systems in indigenous communities. 

Information and knowledge sharing
Visit www.iser.uaa.alaska.edu/research/ 

energyenvironment/ to find out more about  

alternative energy projects in Alaska.
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