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1. MANDATE

This Synthesis Paper has been commissioned bydte Sicotia Renewable Energy Consultation
(NSREC); it is a component of a comprehensive m®de recommend a renewable energy
strategy to the Government of Nova Scotia.

The mandate for this paper is as follows:

« Receive and absorb the outputs of the NSREC prosessfar, especially the
commissioned papers (EconomiSociaf and Environmeri} and the outputs of the
stakeholder consultatiohs

e Suggest 2-3 candidate favourable scenarios for NEnatia to meet its short term and
long term renewable energy strategy, in consideratf economic, social, technological
and environmental factors;

+ Describe the candidate scenarios in terms of velatosts, benefits and risks based on
international experience and particular circumstaraf NS and Atlantic Canada; and,

« |dentify enablers and barriers for favourable amgiand timescales involved.

Following the presentation of a summary of the veai#de energy opportunities for Nova Scotia,
the paper builds on the main, recurring elemengsitiied in the stakeholder consultation to
identify guiding principles for the definition ofi¢ renewable energy scenarios to meet the short
term and long term renewable energy targets of NBn@ia. These scenarios are then presented
and discussed to give a broad overview of theinnssues.

The paper does not attempt to assess the envirdalmiempacts of specific energy sources,
whether they are greenhouse gas emitters or natheR the report is based on the postulate that
society will evolve from fossil fuel based econosite economies that rely on renewable energy.
Despite the current lack of a comprehensive inteonal agreement on climate change, with
clear targets for reductions in greenhouse gassenis, jurisdictions are nonetheless diversifying
their energy portfolio towards renewable energyesest The jurisdictions that are moving away
from the rhetoric and passing to actions shouldfieim the transition phase from non-regulated
carbon economies to regulated economies regardaenhouse gas emissions.

Finally, due to time constraint in the consultatimocess, this paper is not meant to provide all
the details and arguments to substantiate the mpemaations; rather, it is meant to provide a
general context for renewable energy scenariofitaukate the debate and to provide options for
the stakeholder consultation process.

This final Synthesis Paper integrates most of iwaments received following the publication
and the presentation of the initial Synthesis Papgomments related to other models or that
pertain to disagreements with the elements of threh@sis Paper are not integrated; rather, these
types of comments should be considered in the itiefirof the final Renewable Energy Strategy
of Nova Scotia.

! Gardner M., 2009, “Economic Implications of RenbleaEnergy in Nova Scotia”, Nova Scotia
Renewable Energy Consultation, 14 p.

% Haley B., 2009, “Social Implications of Nova SeoRenewable Energy Scenarios”, Nova Scotia
Renewable Energy Consultation, 21 p.

®Rod J., 2009, “Environmental Implications — RenbleeEnergy Scenarios in Nova Scotia”, Nova Scotia
Renewable Energy Consultation, 14 p.

“ “Nova Scotia Renewable Energy Strategy — ScenaridsPolicy Options”, Nova Scotia Renewable
Energy Consultation, September 10, 2009, 20 p.
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2.METHODOLOGY

The methodology used to define the potential siendor the renewable energy strategy is based
on a multitude of sources of information. The msauirces used in this work are the outputs of
the NSREC process so far, especially the commisdiopapers (Economic, Social and
Environment) and the outputs of the stakeholdesghations. A particular attention is placed on
the four conceptual scenarios identified by th&edtalder group.

This information is then validated by the best pcas in other jurisdictions, both national and
international, along with the work done by the exsh group of the author on renewable energy
policies.

The potential scenarios are based on energy reqeims to meet the short term and the long term
targets indentified in the renewable energy stsatefj Nova Scotia. For sake of general
knowledge, a power capacity of an electricity gatien source is expressed in kilowatts (kW)
for small scale systems, and in megawatts (MW)dige scale systems. The energy generated is
measured in kilowatt-hr (kWh); a house with elactreating typically consumes approximately
20,000 kWh per year.

For large scale generators, the amount of energgrgied is measured in terawatt-hours (TWh)
or gigawatt-hours (GWh), where one TWh is equdl, G0 GWh, while one GWh is equal to one
million kWh. One gigawatt-hours, which correspondsone million kilowatt-hours (1,000,000
kWh), thus satisfy the annual electricity needsymbroximately 50 homes (with electric heating)
in Nova Scotia.

This paper is based on the energy requirementdifiéenin the NSREC, and is summarized in

Table 1. As determined in the stakeholder consoitathe estimates in the energy requirement
take into consideration a reduction in consumptioe to Demand Side Management (DSM),
while it does not take into consideration the adddl wind projects contracted, i.e. 50 MW by

end of 2009 and 200 MW for 2010. Regarding thgegptmns for 2020, a constant energy

demand is assumed, representing a reasonable testihahe incremental renewable energy
requirements.

Table 1

Energy requirements to meet the renewable energy f@gets in Nova Scotia

Total Energy Generation Current RE  Incremental R
Energy Demand by Renewable Sources Generation ergien
Year with DSM (GWh) (%) (GWh) GWh GWh
2015 12,000 25 3,000 1,200 1,800
2020 12,000 40 4,800 1,200 3,600

Source: Nova Scotia Renewable Energy Strategy adsios and Policy Options, Nova Scotia Renewable
Energy Consultation, September 10, 2009.
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Sources of energy generation are characterized layailability factor, which corresponds to the

proportion of time that the unit is available tongeate electricity when it is not down for various
reasons, such as maintenance, breakdowns or algilabthe fuel. Regarding wind energy, a

capacity factor is normally used to measure theuahpower production in comparison to the
nameplate capacity of the wind turbine or the wiadn; the capacity factor thus takes into
consideration both the availability factor and #féect due to the intermittency of the wind.

Solar energy for electricity generation using pkottaic cells also refers to a capacity factor,
which corresponds to the proportion of the energgegated in comparison to the nameplate
capacity of the system due to the diurnal cycle #rel cloud cover. Table 2 presents the
availability factors or capacity factors, along lwithe estimated costs of installation, used to
develop the potential scenarios.

Table 2

Availability or capacity factors for various energgurces used in the potential scenarios

Availability / Capacity Costs per
Renewable Energy Source Factor (%) Installed MW (M$)
Wind Energy Utility Scale 36 2.0
Community-Based 36 2.4
Biomas§ 80 3.0
Solaf Utility Scale 15 5.0
Residential Systems 15 8.0
Tidal Powe? 40 4.0-5.0

® The 36% average capacity factor for wind farm€#mada is documented through the ecoEnergy Fund of
the federal government (Knox N., Royer J., 2008/&@iew of the Performance of Wind Farms Funded
Under Federal Renewable Energy Programs”, NRCanWEsA Annual Conference, October 21, 2008);
this capacity factor is determined from a diveesifportfolio of wind farms benefiting from fedefahds,

with almost half of the wind farms being under 15Wbf nameplate capacity. The costs for utilityleca
wind farms is taken from Gagnon Y., Leclerc A., danM., 2009, “Economic Impact Assessment of a 100
MW Wind Farm Project in New Brunswick”, Universid& Moncton, and are based on the actual cost of
real wind farms built in Eastern Canada since 2@8@5cost for the community-based wind energy toje

is taken from Gagnon Y. and Landry M., 2009, “A Gounity Wind Energy Program for New

Brunswick”, NB Department of Energy.

® For biomass, the capacity factor is estimatedhfoefficient cogeneration plant with a constantpsypf
biomass. The 3 M$/MW cost, taken from the NSRE@udeent “NSPI's Collected Comments on Three
Expert Papers”, represents the cost for new faslit The same document mentions that retrofitting
existing coal fired plants to burn biomass wouldt@pproximately 50 k$/MW.

" Alex Pavlovski, Green Power Lab, Dartmouth, Noeatf, personal communication. These capacity
factors and costs correspond to generally accdigferes for photovoltaic solar energy generatioor. the
residential costs, the figure presented corresptmtle cost for small residential systems (i.ep&Bwatt).

® Nova Scotia Power.
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In the short term (25% by 2015), it appears impurta capitalize on technology that is currently

available and that is economically viable. Forltreger term target (40% by 2020), Nova Scotia
should work to position itself to become a leadeeimerging technologies where the province
has a distinct differential advantage in comparioather jurisdictions. The best example in this

regards is ocean based energy, with a particulsgshasis on in-stream tidal power rather than

wave energy, where Nova Scotia has a distinct adgarbecause of the important resource in the
Bay of Fundy. On the other hand, smart grid tetdgies are not constrained by a natural

resource; the technology is thus being developatimerous jurisdictions. Nova Scotia should

thus concentrate on the integration of smart gechnologies rather than implementing an

aggressive technology development strategy for tsgnar technologies.

Financial projections are made to estimate theallasion costs of the potential scenarios and
their impacts on the rate of electricity in the ywnewe of Nova Scotia. Table 3 provides a
summary of the financial data used to do the fir@mrojections.

Table 3

Financial data used in the financial projectionstlom installation costs and the impacts on the
electricity rates in Nova Scotia

Number of customets 483,000 customers

Average cost of generatiin
Without transmission and distribution 0.067 $ /8.7 cents/kWh)
With transmission and distribution 0.086 $/kv8B(cents/kwh)

Residential rate for electricity 0.118 $/kWh (11.8 cents/kWh)

Based on the documents provided, it appears thattédkeholder group had extensive discussions
on the impact of demand side management, smarttgcithologies and energy efficiencies to
determine the amount of incremental renewable gngegeration needed to meet the short term
(2015) and long term (2020) targets in Nova ScoWahile it is indeed an important issue in
relative terms, it may not be relevant when onesitirs the absolute numbers. Indeed, there is a
strong probability that the transportation industilf migrate towards more efficient electricity-
powered vehicles, which will be developed in paialo the development of smart grid
technologies. In consequence, there is a goodapiiity that the electricity demand in Nova
Scotia will increase, while the implementation olergy efficiency policies and Demand Side
Management will decrease consumption. It is thek that the total incremental energy
generation from renewable sources identified bystiakeholder group (1,800 GWh in 2015 and
3,600 GWh in 2020) represents good and realistimates for the targets to achieve.

° Nova Scotia Power, http://www.nspower.ca/en/hotmaiinspi/nspfacts/default.aspx

1% Sources: Emera, “Opportunity”, 2008 Annual Finah&eport, taken from Gardner M., 2009,
“Economic Implications of Renewable Energy in N@aotia”, Nova Scotia Renewable Energy
Consultation, 14 p.; confirmed by email communimasi by Nova Scotia Power.

! Nova Scotia Power,
http://www.nspower.ca/en/home/aboutnspi/ratesandatigns/electricityrates/domesticservicetariffasp

-6-
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3. SUMMARY OF RENEWABLE ENERGY OPPORTUNITIES FOR NOVA SCOTIA

The stakeholder group has identified seven diffeteshnologies to harness the renewable energy
resources available in Nova Scotia, nhamely windrgneforest biomass, non-forest biomass,
solar, ocean technologies, energy imports, alontp wther technologies and displacement.
While the group decided not to consider domestidrdnysince there are few opportunities for
hydro expansion in the province, the author fdads the concept of micro and small scale hydro
should be considered, notably in regards to thergimg concept of electricity generation using
run-of-the-river hydro systems.

While not necessarily complete, the following pdes a general overview, based on the
consultation process and the research work of uitteog for each of the technology solutions in
regards to meeting the short term and long tergetarfor the Nova Scotia Renewable Energy
Strategy.

WIND ENERGY
Benefits
» The technology is readily available
» The technology is reliable and proven
 Suited for large scale projects and community-bg@sefects
* Rapid deployment

Enablers

* Nova Scotia has an exceptional wind resource

» Low density of population is conducive for the alkdtion of large wind farms

» Very easy to install and operate

» Scalable, i.e. more capacity can easily be added

» Storage technologies could be developed, notabbytih pumped hydro storage

» Model by-laws for Nova Scotia municipalities andcdments on best practices
for community acceptance are available

» Possibility to install large wind farms (50-100 M\&hd community-based wind
energy projects (usually up to 15 MW)

* Distributing the wind farms over a large territogduces the grid balancing costs

» Builds on previous experiences and existing inuex (Nova Scotia Wind Atlas,
Model Wind Turbine By-Laws, etc.)

» With the current recession and the emergence oérakwnew wind turbine
manufacturers, the supply of wind turbines shoultlb® a concern in the next
few years

Risks
» Low technology risks
* Low financial risks
» Low operational risks

Barriers
* Wind farms can have impacts on the landscape
* Need other energy sources to balance the grid @ubet intermittency of the
wind
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» Various forms of opposition if not built accorditg best-practice principles and
without community engagement

* Depending on where wind energy is developed, tleengld be a need for
upgrades in the transmission capacity

* Wind energy can’t be dispatched

» Depending on the ownership model, wind energy agraént could require new
public policies (notably for community-based renblgaenergy projects with
Feed-In Tariff approaches)

» Wind farms can have impacts on avian species (bindsbats) if not well sited

» Offshore wind energy is more costly

» The ecological impact of offshore wind energy i well documented

Costs
» Onshore wind energy is economically viable
» The installation costs are relatively well know
» The operation and maintenance costs are relativellyknow

FOREST BIOMASS
Benefits
» The technology is available and proven
» Can be installed as a Combined Heat and Power (Gy#8m
 Suited for large scale and small scale projects
» Carbon neutral energy (without consideration tohtwvesting of the biomass)

Enablers
» Can generate economic development in rural areas
* The biomass is available in various forms, anditisted throughout the territory
Efficient CHP systems could reduce heating costsoffer new economic
development opportunities
Possibility of retrofitting coal fired plants; hower this means that large plants
would be retrofitted, thus requiring important gtitses of biomass, which
could have adverse ecological and environmentahatyp
Possibility of using a portion (e.g. 10%) of biomas current coal fired plants

Risks
» Low technology risks
* Low financial risks
» Dependant on the availability and supply of thetmss

Barriers

» Perceived as an emitter of greenhouse gas

» Burning biomass induces air pollution

» Various forms of opposition if not operated accogdto best-practice principles,
notably in regards to the harvesting of the biomass

» The harvesting of the biomass can be detrimenttddanvironment, in terms of
impact on the biodiversity, loss of ecosystem s®&sj landscape and
greenhouse gas emissions

» Large generation units need important quantitiebiomass, thus increasing the
carbon footprint of the harvesting of the biomass
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» The sustainable availability of the biomass is wvkn

Costs
» The installation costs are relatively well know
* The operation and maintenance costs are relativellyknow

* The cost of the biomass can grow as the supplyi@mhdiss expands over the
territory

» The cost for the externalities can be very high

NON-FOREST BIOMASS
Benefits
» The technology is available and proven
» Can be installed as a Combined Heat and Power (Gy#8m
» Suited for large scale and small scale projects

Enablers
» Can generate economic development in rural areas

» The experience of the City of Charlottetown canvmte good information

regarding the use of municipal waste, along withosvdbiomass, in CHP
systems

» The biomass is available and distributed througlttoaiterritory

» Many sources of non-forest biomass: manure, mualicipaste, switch grass,
algae, waste animal rendering, fish oil and varicnops

Risks
» Low technology risks
* Low financial risks
» Dependant on the availability and supply of thetmss

Barriers
» Various forms of opposition if not operated accogdto best-practice principles,
notably in regards to the harvesting of the biomass
» Perceived as an emitter of greenhouse gas

» Large generation units need important quantitiebiofass, thus increasing the
carbon footprint of the harvesting of the biomass

» Depending on the feedstock, burning non-forest bissrcan degrade the value of
the biomass (notably for municipal waste)

Costs
» The installation costs are relatively well know
» The operation and maintenance costs are relativellyknow

» The cost of the biomass can grow as the supplyiahdss expands over the
territory
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SOLAR ENERGY
Benefits
» Rapid deployment once the technology will be ecanalty viable
 Suited for community-based and residential projects

Enablers
» Low density of population is conducive for the aikttion of large solar energy
systems
» Very easy to install and operate
Scalable, i.e. more capacity can easily be added
Large areas are available to install solar eneygiems
Solar heating systems (air or water) for residemé&s interesting opportunities
for Nova Scotia

Risks
* High costs
» The technology is not mature

Barriers
* While being available, the technology for electyicigeneration from solar
photovoltaic cells is not economically viable
» The solar resource is modest in Nova Scotia
» Solar energy can’t be dispatched
» Because of snow, the winter season could affecathedy the performance of
solar systems, if not well maintained

Costs
» Solar energy for electricity generation is not emoically viable
» Solar heating systems (air or water) for resideic@scessible and economically
feasible

OCEAN TECHNOLOGIES
Benefits
 Suited for large scale projects and community-bgsefects
* Nova Scotia can be a leader in the ocean powerors€ottegration and
manufacturing)

Enablers
* Nova Scotia is characterized by important oceamgynesources, notably in the
Bay of Fundy
» Scalable, i.e. more capacity can easily be added
» Being an early adopter, Nova Scotia could be weditponed to develop an ocean
energy manufacturing sector

Risks
» Currently, high technology risks
» Currently, high financial risks
» High operational risks
» Ecological and environmental impacts not well known

-10 -
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Barriers
» Many unknowns regarding the impact on the marinérenment
» The technology is only in its early phase of depealent
» Depending on where ocean energy technologies asaped, there could be a
need for upgrades in the transmission capacity
» Ocean energy can't be dispatched
Subject to various forms of opposition, notably dese of the potential
ecological and environmental impacts (which arewslt documented)

Costs
» The total cost structure of ocean energy technefogi not well known

ENERGY |MPORTS
Benefits
» No need to install generation capacities in Novati&c
* Increased regional cooperation in the energy sector
» Purchasing hydroelectricity, with appropriate lomgrm agreements, could
provide short term low cost energy

Enablers
» Larger balancing area is more conducive to integiatermittent renewable
energy sources
» Upgrading transmission interconnections may leadraater flexibility to both
import and export renewable energy as market ciondievolve

Risks
» Low technology risks
» Without long term purchase agreements, the cosbeaome excessively high
e Can have important financial risks; this risk icrigased if Hydro Quebec
proceeds with the purchase of NB Power (concenfrdti a single electricity
supplier, through acquisition, of the electricigctor in Eastern Canada)
* Become dependent on external energy sources

Barriers
» Could have a need to upgrade the transmission itigganf the interconnections
» Does not provide opportunities for economic develept in Nova Scotia

Costs
» The costs of the imported electricity will be védnlm and will depend on the type
of contract (firm power purchase agreement, priggeld on the market supply
and demand of electricity at specific periods,)etc.
* The need to upgrade interconnection capacitiesdhindluce costs

-11-
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OTHER TECHNOLOGIES AND DISPLACEMENT
Benefits
» Displacement can be achieved through demand sideageanent or energy
efficiencies
» Smart grid technologies have the property of ratlythe peak load demand; it
does not necessarily reduce the consumption offriieg

Enablers
» Plan for the long term development of the eledirigrid
» Engage in pilot projects to integrate smart grichtelogies

Risks
* The technology for efficient demand side managememt smart grids, is not
mature
* Low financial risks

Barriers
* The technology for smart grids is still in develagamhphase

Costs
» The costs to integrate smart grid technologie®isvell known

MICRO AND SMALL HYDRO
Benefits

» Suited for large scale projects and community-bgsefkcts
* Run-of-the-river hydro is considered a renewablergy source (because of the
low emissions of methane in comparison to largedsiéctric dams)

Enablers
» Can generate rural economic development, notabinglthe construction phase
» Scalable, i.e. more capacity can easily be added
* Nova Scotia should engage in a project to assessnibro and small hydro
potential in the province

Risks
» Moderate technology risks
* Moderate financial risks

Barriers
» Can have an impact of the aquatic wildlife, notalblyegards to the passage of
fish
* The quality, and quantity, of the resource is unkmo

Costs
» The installation costs are not well know
» The operation and maintenance costs are not weWkn

-12 -
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4. GUIDING PRINCIPLES FOR THE DEVELOPMENT OF SCENARIOS

Based on the positions expressed in the consultatiocess and the technologies available, the
potential scenarios for the development of the wetinde energy sector in Nova Scotia presented
in this report are based on the following guidimm@ples:

The renewable energy sector is developed in oaleraximize the economic and social
benefits of Nova Scotia, while minimizing the emvimental impacts in the province;

The renewable energy sector is developed to caomérito low cost electricity and the
long term stability of electricity rates in Novadia,;

The energy portfolio should be based on a divedifiix of renewable energy sources;

The energy portfolio should have a judicious coration of large scale and small scale
energy generation units;

The energy portfolio is developed with a short teraion (25% target before 2015) and a
long term strategy (40% target before 2020);

The short term target should be met by renewabdeggnsources with technologies that
are currently available and that are economicaliple;

The longer term target should consider emergingwaitle energy sources; and,

Infrastructure development should be initiated getrthe long term target and to position
Nova Scotia as a leader in emerging renewable gsengces.

-13-
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5. MODELS OF DEVELOPMENT OF RENEWABLE ENERGY SOURCES
5.1 LARGE WIND FARMS

In Canada, wind energy has mostly been developexdigh Request for Proposals approaches
where private developers bid to obtain Power PwehAgreements. This approach is a
consequence of a trend towards neoliberal publiicips, where governments reduce their
interventions in the economy, and the deregulatioihe electricity sector. On the other hand, as
seen in Europe, the wind energy sector can be oeeelthrough community-based approaches
where smaller wind farms are locally owned throdgtal initiatives. Finally, the traditional
approach to the development of electricity genematfacilities in Canada is through the
ownership by Crown Corporations.

The wind energy sector is thus characterized bgetimnain models of ownership of wind farms,
namely:
« Wind farms owned by private developers through Retpifor Proposals;
« Wind farms owned by Crown Corporations; and,
e Community-based wind farms with local ownershipmally developed through Feed-In
Tariffs.

Typically, wind farms that are privately owned avreed by a Crown Corporation are large wind
farms (50 to 100 MW, 100 to 200 M$ to build), whdemmunity-based wind farms are smaller
wind farms (up to 15 MW, up to 36 M$ to build).

There are essentially three revenue streams iogeeational aspects of the wind energy sector:
« Development and installation of the wind farm;
e Operation and maintenance of the wind farm; and
e Profits generated from the wind farm.

A study by Gagnon et &.on the economic impact of a 100 MW wind farm digahows that
the revenue streams from the development and lgstal phase, and the operation and
maintenance of the wind farm, have relatively snebnomic impacts in comparison to the
profits generated by the project. However, beimgfifrom the profits of the wind farm also
implies financial obligations and risks in the @ Since the province is in a relatively early
stage of development of the wind energy sector,Gbgernment of Nova Scotia will have to
decide on the most appropriate ownership modeleteldp the large wind energy projects to
achieve the short and long term targets for renengtergy integration.

Irrespective of the ownership model, wind energy ba developed with large and community-
based projects in view of maximizing the commursitceptance of wind energy. This will be
possible by following best practices and by engggm community consultations in the early
phase of projects.

On the principle, it is better to install the wif@ms in various regions. Not only will this
minimize the costs of balancing the grid and mizentransmission losses, it will allow to
distribute the revenues and the wealth in varieg#ons of the province.

2Gagnon Y., Leclerc A., Landry M., 2009, “Econortigpact Assessment of a 100 MW Wind Farm
Project in New Brunswick”, Université de MonctorT, g.

-14 -
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This being said, for certain areas, the developraéwind farms can generate a lot of opposition,
notably if the wind farms have an impact on langssathat are important for the surrounding
communities. A good practice that has been apjpliedher jurisdictions is to define Designated
Areas and/or Exclusion Zones for the developmenamfe wind farms. Since Nova Scotia has
an exceptional wind resource, and considering #tatively small absolute quantity of wind
energy that can be integrated in the province ({iezaf the relatively small electricity system), it
should be relatively easy to identify sufficientdions to install wind farms that will minimize
the negative impacts in communities.

Regarding the workforce needed to construct, inatad operate wind farms, the model of the
PEI Energy Corporation has shown that it is posdibltrain local people for such work, and thus
to maximize the hiring of local people and contestin a wind farm project. Indeed, the
development, design, installation and operatiothefwind farms in North Cape (10 MW) and
East Point (30 MW) have been mostly done usingviRiEkforce resources.

Finally, offshore wind energy can be interestingewhhe onshore potential is constrained, e.qg.
when the population density is high, such as irogey and where land availability is constrained
by other usage. While benefiting from a better dviregime, offshore wind energy is also

characterized by higher installation and operatosts. Finally, offshore wind energy presents
higher technology and environmental risks. Thersfoffshore wind energy does not appear to
be a necessary model for Nova Scotia.

5.2 COMMUNITY WIND FARMS OR RENEWABLE ENERGY PROJECTS

Community approaches to renewable energy has bemtywwised in Europe in the development
of the wind energy sector, notably in Denmark arain@ny. The concept is gaining popularity
in a growing number of jurisdictions, including @ntario and British Columbia in Canada.

While this section refers mostly to community-basédd energy projects, the concept can be
extended to other renewable energy sources.

Normally classified as wind energy projects of axmately 10 to 15 MW, and often connected
to the distribution system of the electricity grichmmunity wind energy projects are locally
developed, owned and operated by a municipalityyroonity group or cooperative. While being
a source of electricity generation that contributeshe global supply of renewable energy in a
jurisdiction, community wind energy projects alsové the following advantages:
= Greater impacts on local economies than projectedvby external developers;
= |Increased local energy independence;
= Delayed need for new transmission capacity;
= Easier integration of small, community based wiaihfs in the landscape;
= Greater acceptance of wind energy projects;
= Develop citizen and community engagement in thdasusble development of their
region;
= Develop community entrepreneurship and stronged aommunities; and,
= Allows for opportunities for collaboration betweemmmunities in the development,
installation and operation phases of community véndrgy projects.

Standard Offer Contracts (SOC) are recognized esessful mechanisms to stimulate the growth
of renewable energy in a jurisdiction. Essentjd®C, or Feed-In Tariffs (FIT), specify the rate
paid for electricity generated from renewable sesrby Independent Power Producers in a
jurisdiction. The rate can be at a fixed price kéfh, or as a percentage of the retail price of
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electricity. When SOC or FIT are used, the PowarcRase Agreements are thus not solely
awarded on the basis of the price of electricity, father on other attributes that will maximize
benefits or will allow to attain other policy objees of the jurisdiction.

Standard Offer Contracts and Feed-In Tariff mectramiare thus designed as long term policies
to allow guaranteed prices for the electricity andhllow for a reasonable rate of return for the
proponent and owner of the community wind farm. ndlamentally, the policy objectives of
Standard Offer Contracts is to increase the londl @mmunity participation in renewable and
wind energy projects, and thus to maximize the enoo and social benefits of this new
economic sector. On the other hand, the higheeppaid for the electricity must not induce
excessive increases in the price of electricitytifierratepayers.

The concept of Feed-In Tariffs offers various apptes to set the price of electricity paid to
community-based wind energy projéétsFor a comprehensive analysis of the price siradior
Feed-In Tariffs, see Couture and Gagion

Community renewable energy projects, by definitimvolve communities and citizens. Such
projects, while being branded as small scale ptojét the energy sector, are nonetheless
important initiatives involving technical and finaal issues that are not necessarily available in a
community group. Furthermore, with a vision of imgv several community-based energy
projects in the province, it would be importanttake sure that the projects are not developed in
isolation, but rather that there is a forum or mctire for the exchange of ideas and best
practices, along with making agreement on the @setof technology (technology integration)
and the operation (sharing of expertise) of the moomity energy projects. In this regards, the
model of a Resource Center for Community Renewd&lergy appears to be an appropriate
vehicle to reach this objective. This Resource t@emould be created to assist in the
development of community-based renewable energeq@s) along with working on awareness
activities for renewable energy in the general jgubl

The report by Gagnon and Lantfrypresents a list of recommendations and a modelafor
community wind energy program in New Brunswick. eTlecently announced Green Energy Act
in Ontario is structured along the model preseimetthe report of Gagnon and Landry. Using
this model, a 15 MW community-based wind energyjgmi can generate, on average,
approximately one million dollars of net revenupsofits) per year, over the life cycle of the
project.

5.3 BOMASS —FOREST AND NON-FOREST

Once a major source of energy for societies, bignmse-emerging as an energy source, despite
the perception that burning biomass is an importsmirce of greenhouse gas emissions.
However, when the life cycle of the biomass is absred, it is indeed a carbon neutral

generation of electricity. On the other hand, hevesting of biomass is not carbon neutral, and
it can have an important carbon footprint, notalshen the source of biomass is distributed over

13 See the recent book by Miguel Mendonga, “Feeddriffs — Accelerating the Deployment of Renewable
Energy”, World Future Council, 2007, for a detaitdgkscription of the Feed-In Tariff concept.

14 Couture T. and Gagnon Y., 2009, “An Analysis oé&¢n Tariff Remuneration Models: Implications for
Renewable Energy”, Energy Policy, 38, pp.955-965.

> Gagnon Y., Landry M., 2009, “A Community Wind EggrProgram for New Brunswick”, New
Brunswick Department of Energy, availablenttp://www.gnb.ca/0085/Renewable-e.asp#wind
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a large territory. Also, the harvesting can hatleep environmental and ecological impacts, as
mentioned in section 3. Therefore, the utilizatddrbiomass for large scale energy generation is
not necessarily a panacea; it should thus be degeelwith a particular attention to its drawbacks.

Various data show that the capital costs for biastems are in the order of 2.5 M$ to 6 M$
per MW of installed capacity; we have used an egtnof 3 M$ (see Table 2). The wide range
of estimates for the capital costs is an indicatf@t a rigorous planning process must be engaged
before engaging in large scale biomass developments

Efficient biomass based energy systems can betaosgeherate electricity and heat; such systems
are referred to as Combined Heat and Power (CH&es. The energy efficiency for CHP
systems can reach 80%. It thus appears impoddnt to develop CHP systems, when possible.

Another interesting possibility for Nova Scotiatésuse biomass for the co-firing of coal plants.
Indeed, up to 10% to 20% of biomass can be usedas for coal fired plants, thus reducing the
need to purchase foreign coal, while generatingh@eic activities in the province through the
harvesting of the biomass. Such system is alsodapital intensive than building new biomass
generation plants.

The feedstock of biomass is however a main conatrien large scale biomass energy systems
are developed. As presented earlier, the conaefate to the availability of the biomass, the

method of harvesting, the ecological impact of kating biomass, etc. Before engaging in a
large scale development of biomass based energgnsysit appears important to engage in a
systematic study on the availability of the reseuand the impact of using this resource for
energy generation projects.

The consultation process has addressed the cooickjmmass utilization as an energy source for
Nova Scotia. The stakeholder consultation has shibvat the usage of biomass for electricity
generation raises a lot of interest; but on theeiotmand, many question the environmental
sustainability of burning large quantities of bi@wa(forest and non-forest) for electricity
generation. It thus appears that further knowledgeeeded to better assess the potential of
biomass as a source of energy for electricity gair in Nova Scotia. This could be done
through a specific study on the potential of biosni@s electricity generation in Nova Scotia. The
study could allow to assess the interest and to gdietter understanding of the potential of this
sector for Nova Scotia. Besides measuring therdstefor biomass energy projects in the
province, the study should try to obtain information the sustainable supply of biomass from
each interested participants and the level of @stefor community based biomass energy
projects. From these results, the province wowdirba better position to define a strategy
regarding the usage of biomass as an energy siouttoe province.

Finally, any biomass policy should address issaganding the sustainable harvesting of biomass
and the long term effect of harvesting biomasddaye scale energy generation.

5.4 RENEWABLE ENERGY INVESTMENT FUND (REIF)

A Renewable Energy Investment Fund (REIF) is arfafe product that can be used to develop
community-based renewable energy projects, sucboasmunity wind farms. Essentially, a

REIF is a capital pool formed through the sale mtaior shares, eligible to persons living in a
specific jurisdiction or community. The REIF woutdrest its funds in specific renewable energy
projects such as a community wind energy projelctvestors can receive tax credits (RRSP
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and/or provincial tax credits) for their investmemthile the REIF allows for the local capital and
dividends to remain in the region. Details on adeidor a Renewable Energy Investment Fund
can be found in Gagnon and Landry

Prince Edward Island has used this mechanism se maoney to install the 30 MW East Point
wind farm; the program had the following characics:

= Exclusively reserved to PEI residents (possesdianpoovincial Medicare number);

= Minimum one time investment of $500 and a maximumual investment of $10 000;

invested in bonds guaranteed by the GovernmenEbf P

= |nterest rate of 5 %;

= Investments locked for a period of 5 years; and,

= Monies invested exclusively in the East Point wizich.

Nova Scotia also has a series of Community EconobBéwelopment Investment Funds
(CEDIF)" in various areas of the province. Implementeckthuce the amount of capital that left
the province to mutual funds administered elsewhef@anada, the Government of Nova Scotia
created the concept of CEDIFs to pool the capitgdessons living within a defined community
for investments in local businesses. While the &8eotia CEDIFs can invest in any business
ventures within the community, the concept couldsteictured so that the investments are
specifically within a single industry, such as coumity-based wind energy projects.

A Nova Scotia Renewable Energy Investment Fund FiRElould be structured along the
following concepts:

= Open to Nova Scotia citizens (need to pay incoméndova Scotia to be able to invest

in the REIF);

= Minimum of $500 (one time investment), maximum 6fKis per year;

= Investment for a minimum period of 5 years;

= Investors obtain RRSP deductions and an investtagrdredit; and,

= Interest rate based on the Canadian prime rate.

Initially, the Renewable Energy Investment Fund lddavest in community-based wind energy
projects, while on the longer term, it could inviesbther renewable energy opportunities.

5.5 RENEWABLE ENERGY CREDITS (REC)

Electricity generated from renewable sources cagapriwo distinct commodities: electricity and
green attributes related to the environmental benef generating electricity from renewable
sources.

With regulations on reduction of greenhouse gas GEldmissions being implemented in a
growing number of jurisdictions, the reductions t@nmet by effectively reducing the amount of
GHG emissions or by buying Renewable Energy Cré&isC). RECs are unbundled from the
electricity generated and are tradable units. @anmarkets are thus being established where
RECs are being traded between entities that halueceel their GHG emissions and entities that
have the obligation to reduce their GHG but areacagable at the present time. In Canada, the

16 Gagnon and Landry, 2009, “A Community Wind EneRgggram for New Brunswick” New Brunswick
Department of Energy, availabletdtp://www.gnb.ca/0085/Renewable-e.asp#wind
7 Seewww.gov.ns.ca/econ/cedibr details.
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Montréal Stock Exchange has signified its intentiorbecome the organization to manage the
carbon exchange in the country through the tradfrigECs.

The stakeholder consultation does not appear t@ fmildressed the issue of REC for the
renewable energy strategy of Nova Scotia. Normdhg province retains the environmental
attributes of renewable energy projects. In itsrent Request for Propos8lof large wind
energy projects, the province of Prince Edwardni$laffers an innovative approach regarding
RECs. Essentially, selected proponents of winchdamay acquire the environmental attributes
for the export market through the payment of a tigraent fee to the province (a base amount of
15 k$ per megawatt of installed capacity, plus Ii%mcremental gross revenues when the gross
revenues of the facility are between 11 cents/kWh E3 cents/kWh or 50% of incremental gross
revenues when the gross revenues are above 13Wehjs

The Nova Scotia Renewable Energy Strategy shoule ltdear provisions in regards to the
Renewable Energy Credits obtained with the germraif electricity from renewable sources.

5.6 ABORIGINAL COMMUNITIES

Beyond the obligations of the duty to consult amé&i¢comodate Aboriginal communities where
Crown Lands are used to develop renewable enejgqts, Aboriginal communities can be an

important component of a renewable energy stratdggeed, Aboriginal communities must be

duly consulted when projects concern their rigbts, they could also be consulted as potential
partners, notably in community-based renewableggnerojects.

Beyond their potential participation in communitgded projects, specific programs to increase
Aboriginal participation in renewable energy coblel established by the Government of Nova
Scotia, in partnership with the federal governmdetperiences in other jurisdiction include:
« Aboriginal loan guarantee program to support Abogl participation in renewable
energy projects;
« Financial support for Aboriginal communities to feasibility studies on renewable
energy projects;
e Program to provide a production subsidy for Abaradi community renewable energy
projects;
e Etc.

Various possibilities do exist to increase Aborajinommunity participation in renewable energy
projects, thus providing opportunities for thesemomunities to benefit economically, and
socially, from this emerging economic sector. Aedfic initiative could be engaged by the
Government of Nova Scotia to establish policiespgpms or enablers to increase the
participation of Aboriginal communities in the aitive goals of the Nova Scotia Renewable
Energy Strategy.

18 Maritime Electric Company, 2009, “Request for Rysgls 2009-20 — Renewable Energy Supply”.
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6. POTENTIAL SCENARIOS FOR RENEWABLE ENERGY DEVELOPMENT IN NOVA ScCOTIA

6.1 SHORT TERM TARGET - 2015

The short term target, to be attained in 2015pigprovide 25% of the energy consumption
through renewable energy sources, correspondirig8@0 GWh of energy on an annual basis.
The scenarios presented are based on the capachyailability factors, the costs and the
financial data presented in section 2.

COMMON TO ALL SHORT-TERM SCENARIOS
NET METERING PoLicy

Characteristics

o0 Implement a net metering Feed-In Tariff: Pay exqeEsger at a preferential rate; at
the minimum, the price paid should be the retadepof electricity

0 Maximum individual installation of 10 kW

0 Maximum allocation of 5 MW (total installed capagifor the province; aim for
500 to 1,000 systems before 2015 (ambitious, mosihge small residential
systems are not cost efficient)

0 Admissible technologies: micro wind energy, solaotovoltaic, micro-hydro

0 The pricing structure for electricity generatednremall, residential renewable
energy system varies greatly, ranging from polities do not pay for the excess
energy put on the grid, to programs that pay a jpnenfor renewable energy put
on the grid; in the latter case, such premiumed to other policy objectives such
as developing a manufacturing industry in the ficison; by providing incentives
to install such systems, manufacturers of the mbdould decide to install a
manufacturing plant in the jurisdiction; for examplOntario is pursuing this
strategy by offering $0.802/kWh for electricity geated from residential solar
photovoltaic systems of less than 10 kW

Advantages

o Develop citizen participation in the generationreriewable energy

0 At a 20% capacity factor, this policy would add, cenfully subscribed,
approximately 8 GWh of energy to the grid on anuahrbasis; because of its
relatively small size, this energy is neglectedhia achievement of the renewable
energy targets

Costs

0 The cost for the electricity generation units ifistprogram would be paid by
citizens or businesses that would have made a taludecision to install a small
renewable energy system for their electricity comstion
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Impact on the electricity rates in Nova Scotia
0 With a capacity factor of 20% and with the eledtyigpaid at retail price, and

considering only the excess energy to the grid,inbheemental generation cost of
electricity would be approximately 190 k$ on an weainbasis, or approximately
$0.40 (less than a half dollar) per year for evargtomer of Nova Scotia Power in
the province

o For every penny paid above the retail price oftelgty, the total incremental cost
for the generation of electricity would be approately 40 k$ per year, or
approximately $0.10 (one dime) for every custonwérslova Scotia Power in the
province

Calendar

0 Implement the earliest possible (2010)

EMBEDDED GENERATION PoLICY

Characteristics

0 An embedded generation policy is geared towardsllsara medium size
enterprises who could install an electricity getieraunit to provide its own
electricity, or to sell electricity to the grid @hexcess electricity not consumed or
all the electricity generated)

0 Maximum individual installation of 2 MW

0 Maximum allocation of 20 MW (total installed capagifor the province; aim for
10 to 15 systems before 2015

o Implement an embedded generation Feed-In Tariff; pay the excess power at
the retalil price of electricity, less a fixed connen service fee per kWh

o Admissible technologies: wind energy, solar phottao, micro-hydro, biomass

Advantages

o Allows the possibility to exploit a small, localseource of renewable energy

o Diversifies the revenues of small and medium enitezp

o0 Can provide a competitive advantage to enterpnges could brand that their
operations are supplied by renewable energy

0 At a 20% capacity factor, this policy would add, cenfully subscribed,
approximately 35 GWh of energy on an annual bdségause of its relatively
small size, this energy is neglected in the achierd of the renewable energy
targets

Costs

0 The cost for the electricity generation units imstprogram would be paid by

citizens or businesses that would have made a talurdecision to install an
embedded generation renewable energy system frieiyy generation

Impact on the electricity rates in Nova Scotia

0

Assuming a price corresponding to 90% of the rgbaite of electricity and a
capacity factor of 20%, the incremental generatost of electricity would be
approximately 3.7 M$ on an annual basis, or appnately $8 per year for every
customer of Nova Scotia Power in the province

For every penny paid above the retail price of telgty, the incremental
generation cost of electricity would be approxirhat800 k$ per year, or
approximately $0.65 for every customers of Novati@ddower in the province
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Calendar

(0]

Implement the earliest possible (2010)

RENEWABLE ENERGY BASED HEATING PROGRAM

Characteristics

(0]

(0]

(0]

Provide an incentive for the installation of renbleaenergy based heating systems
in residential, commercial and industrial settings

The financial incentive could take the form of: sidy at the time of purchase,
HST tax credit, refundable or non-refundable incdanecredit

Admissible technologies: solar air heating (aimater based systems), solar water
heaters, geothermal systems or heat pumps (redueegy consumption)

Advantages

0 Reduces the energy demand in the province

0 Recognizes the contributions of citizens in redg@reenhouse gas emissions

o0 Contributes in developing a specialized industmgtarein renewable energy based
heating systems (wholesale, retail and installation

Costs

0 The cost for the units in this program would bedday citizens or businesses that

would have made a voluntary decision to instak@ewable energy based heating
system

Indicative cost of the program: For a typical sysif $2,000 and with 1,000 units
installed every year, an HST rebate would haveraiua cost of 260 k$ for the
government, or approximately one quarter for ewgtigens in the province

Impact on the electricity rates in Nova Scotia
0 Such program would be paid by the taxpayers anddabwis not have an impact

on the electricity rates in Nova Scotia

Calendar

(0]

Implement the earliest possible (2010)

WIND ENERGY STORAGE PILOT PROJECT

Characteristics
o Currently, the intermittency of the generation tctricity from wind energy is

mitigated by limiting the wind energy penetratidri28-25% of total capacity on a
utility grid, and by balancing the grid with othsources of energy; as the wind
energy penetration will increase, the storage afdwénergy will become more
important, along with innovative grid management

Nova Scotia should engage in medium term projettstadying wind energy

storage solutions; an initial step could be to gega a pilot project on pumped
hydro storage, where water is pumped upstream tiydroelectric dam and used
to generate electricity in time of peak demanderaktively, Nova Scotia could
engage in a demonstration project on hydrogen goraimilar to the work

currently being done at the PEI Energy Corporation

If a pumped hydro storage pilot project goes fodyat would ideally use an

existing hydroelectric dam in Nova Scotia
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0 Other storage technologies could be considered &iprage pilot project, if these
can benefit from a competitive advantage in Novati&c

Advantages
o Positions Nova Scotia for a large penetration ofdrénergy using energy storage
systems

Costs

0 Models of pumped hydro storage or hydrogen as arggnvector should be
studied to identify the options for Nova Scotiagdda establish the costs for such
projects

Impact on the electricity rates in Nova Scotia

o If a pilot project is funded by the Government avd Scotia or a federal program,
the cost would be incurred by the taxpayers (rathan the ratepayers); there
would thus not be an impact on the electricitysateNova Scotia

Calendar

0 2010: Assess the work done in other jurisdictionswind energy storage; identify
options for Nova Scotia

0 2011: Decide on a specific project for Nova Scategure financing

0 2012 +: Engage in the project

OCEAN POWER RESEARCH AND | NNOVATION STRATEGY

Characteristics

o0 Engage into a long term strategy for Nova Scotibd@ leader in the technology
development and integration of in-stream tidal ewasdle power, with the objective
of developing an ocean power manufacturing senttne province

0 Nova Scotia should engage in a study to asseswdhe done and the positions
taken by Scotland and Ireland in this sector (bjutlisdictions have similar
objectives)

o Initially, Nova Scotia should develop a clear visiand objectives in regards to
ocean power; this vision should address the poditgp of the province in this
emerging energy sector, notably to decide if it twap develop a manufacturing
industry or if it simply wants to be ready to intatp this new technology as it will
become economically viable and environmentally anable; a partnership with
other jurisdictions could also be considered

o In parallel to the existing study on the in-streanergy resource in the Bay of
Fundy, Nova Scotia could engage in a project tesssthe wave energy around the
province

Advantages

0 Benefits from a relatively abundant resource adbksby Nova Scotia (in-stream
tidal energy and wave energy)

0 Build on a similar approach in Denmark who, as artyeadopter of wind energy,
has developed an important wind turbine manufaogusector in the countty

19 Recent numbers suggest that the wind turbine naaturing industry in Denmark provides over 21,000
direct jobs (Copenhagen Environment and Energyc®f2008).
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o Initially, Nova Scotia should engage in a stratgganning exercise to determine

0

the positioning it wants to take in the tidal powector
The long term costs would evidently be determingthle objectives and goals that
would have been determined by the province

Impact on the electricity rates in Nova Scotia

0

The cost of a strategic planning exercise wouldmadlly be incurred by the

Government of Nova Scotia, and thus paid by thedgers (rather than the
ratepayers); there would thus not be an impacthenefectricity rates in Nova
Scotia

The federal government has numerous funding progrdor technology

developmerif; Nova Scotia could thus benefit from those programd leverage

its own funds to develop the technology; the coslavelop the tidal power sector
would thus be incurred by the taxpayers (rathen th& ratepayers); there would
thus not be an impact on the electricity rates avaScotia

Calendar

(0]

(0]
(0]

2010: Assess the work done in the development eftidtal power technology;
engage in a strategic planning exercise to idemgions and the positioning of
Nova Scotia

2011: Secure financing to implement the stratelzio in regards to tidal power
2012 +: Engage in the project

SMART GRID PILOT PROJECT

Characteristics

o Engage in a pilot projects to start the integratibemart grids in Nova Scotia

0 Build on the experiences of other jurisdictions vehprojects have been done to
integrate smart grid technologies for specific econsrs (municipality, isolated
community, island, etc.)

Advantages

o Positions Nova Scotia as an early adopter of sgnattechnologies

0 Since smart grid technologies is a global technglagplicable irrespective of an
energy source, smart grid technologies will be dtigect of development in
numerous jurisdictions; therefore, Nova Scotia #hogoncentrate on the
integration of this technology rather than in tleeelopment of the technology

0 Being an early adopter in the integration of sngaid technologies, Nova Scotia
could have economic and environmental benefits tegrating smart grid
technologies in its economy

Costs

0 Models of smart grid pilot projects should be stadio identify the options for

Nova Scotia, and to establish the costs for sucfeptis

20 Notably through the Atlantic Innovation Fund (AJfe Natural Sciences and Engineering Research
Council (NSERC), Sustainable Development Technoldggada (SDTC), etc.
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Impact on the electricity rates in Nova Scotia

o |If pilot projects are funded by the Government obvll Scotia or a federal
program, the cost would be incurred by the taxmayeather than the ratepayers);
there would thus not be an impact on the elecyricites in Nova Scotia

Calendar

0 2010: Assess the work done in smart grid pilotguty; identify options for Nova
Scotia

0 2011: Decide on specific projects for Nova Scaegure financing

0 2012 +: Engage in the project

SCENARIO ST1(SHORT TERM 1)—LARGE WIND ENERGY PORTFOLIO

Installed Effective Annual Energy
Energy Source Capacity (MW) Capacity (MW) Generation (GWh)
Large wind farms 570 _ 205 1,800
Total 205 1,800
Characteristics:

Set a limit on the maximum allowable size of indival large wind farms (60 MW,
20 to 40 turbines; 120 M$ to build); aim for approately 10 wind farms
distributed in all regions of the province where thind resource is sufficiefit

0 While being large, 60 MW wind farms are nonethelesatively small
utility scale wind farms and therefore are easieriritegrate of the
landscape

o Distributes the wealth in many regions of the pnoei

Ownership of the large wind farms:

0 The ownership model of the large wind farms shdade the objective of

maximizing the economic and social benefits for &l&cotia
Grid integration:

0 The addition of 570 MW of wind energy capacity e tgrid is possible
since the wind energy capacity would be between g@¥phasing out and
no reduction of production of existing generationits; thus the total
generation capacity would be 2,870 MW) and 25% gjita out or
reduction of production of existing units to mainta 2,300 MW total
generation capacity in the province) of the totaherating capacity of
Nova Scotia; the Nova Scotia Wind Integration Sthdg shown that this
wind energy capacity could be installed with onlyan grid upgrades and
operational chang

Because of the relatively small total capacity twild be installed in Nova Scotia,
and because of a systematic lack of regional cadiperin the energy sector in the
Maritimes, and considering the concentration of wied energy manufacturing

I The Wind Atlas of Nova Scotiavivw.nswindatlas.cacan be used to identify the most appropriate
regions for the integration of large wind farmsheTidentification of regions should also considher t
Designated Areas and the Exclusions Zones, if ap@ie.

2 Hatch, 2008, “Nova Scotia Wind Integration Studytailable ahttp://www.gov.ns.ca/energy/resources/

EM/Wind/NS-Wind-Integration-Study-FINAL.pdf
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sector in the USA Midwest, Nova Scotia should nqtext to attract significant
wind energy manufacturing facilities with a 570 MMihd energy strategy

Advantages:
« Depending on the ownership model, a large wind fatrategy could generate
important economic, social and environmental befefithe province
* For a 570 MW installed capacity, the potential ainoet revenues would be
between 40 and 50 M$, averaged over the 25 yeacyitle of the wind farms, for
a total net revenue (profit) of over one billionlldes over the life cycle of the
project®

Costs:
« 570 MW of wind energy installed capacity involves1 dnvestment of
approximately one billion dollars
* Typically, wind farms are financed with 20% equailyd 80% debt, thus the equity
needed to develop 570 MW of wind energy is apprexély 200 M$, the rest (800
M$) being financed through debt

Impact on the electricity rates in Nova Scotia:

e Since it has no fuel and that the cost structure rieatively low financial risks,
wind energy has the property to stabilize ratesleftricity

e Since most of the wind energy projects in the nedimve been built through
Request for Proposals and thus are privately owttedprice paid for electricity
generated from large wind farms is not publishedwéwver, it is common
knowledge that the cost of generating electriciynf large wind farms is of the
same order of magnitude as generating electrigiynfa diversified energy
portfolio and that the cost is lower than the tatast of electricity; integrating 570
MW of wind energy should thus not incur an increas¢he electricity rates in
Nova Scotia

« In the case where the cost to generate electficity the wind is higher than the
current average cost of generation (0.067 $/kWid)fan a total wind capacity of
570 MW, every penny above the current generatiost ¢ocurs an annual
incremental cost of 18 M$ for the generation oteleity in Nova Scotia, or $37
for every customer of Nova Scotia Power

Calendar:
* Integrate the large wind farms in two stagesa.grst stage of 300MW the earliest
possible (2011), followed by an integration of teeninder in the latter part of the
period (2014 or 2015)

% Gagnon Y., Leclerc A., Landry M., 2009, “Econortigpact Assessment of a 100 MW Wind Farm
Project in New Brunswick”, Université de MonctorT, g.
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SCENARIO ST2(SHORT TERM 2)—DIVERSIFIED WIND ENERGY PORTFOLIO

Installed Effective Annual Energy
Energy Source Capacity (MW) Capacity (MW) Generation (GWh)
Large wind farms 400 144 1,261 (70%)
Community wind farms Phase | 100 36 315 (18%)
Phase Il 70 _25 221 (12%)
Total 205 1,800

Characteristics:
¢ Maximum allowable size of individual wind farms
0 Large wind farms
= Set a limit on the maximum allowable size of indival large
wind farms (60 MW; 20 to 40 turbines; 120 M$ to Idyi aim for
approximately 7 wind farms distributed in all regso of the
province
o Community wind farm&
= Set a limit on the maximum allowable size of indival
community wind farms (15 MW; 5 to 10 turbines; 3& kb build);
aim to install 10 to 14 community wind farms distried in all
regions of the province
e Ownership
0 Large wind farms:
= The ownership model of the large wind farms shduwde the
objective of maximizing the economic and social éfgs for
Nova Scotia
o0 Community wind farms:
= The ownership of community wind energy projects utiobe
limited to community groups (municipalities, coopgves,
community groups, institutions), with the possiiiliof limited
participation by private citizens and Nova Scotisdd private
corporations
= The Power Purchase Agreements for the communityl viamm
projects should be Standard Offer Contracts wikkead-In Tariff
for the price of electricity
= Proceeds of an eventual Renewable Energy Investmart could
be used for the financing of community-based ptsjetotably as
an equity partner in the projects

24 A model program for community wind energy can derfd in Gagnon Y. and Landry M., 2009, “A
Community Wind Energy Program for New Brunswick”W8runswick Department of Energy, available
athttp://www.gnb.ca/0085/Renewable-e.asp#wind
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Advantages:

Costs:

Modular strategy, i.e. scenario based on variazes @i projects

Includes community-based projects

Scalable, i.e. other components can be scaledaipatfticular component can't be
developed within the time frame specified

Depending on the ownership model, a large wind fatrategy could generate
important economic, social and environmental beéhefithe province

For a 400 MW installed capacity, the potential ainoet revenues would be
between 30 and 35 M$, averaged over the 25 yeacyitle of the wind farms, for
a total net revenue (profit) of approximately 75lion dollars over the life cycle
of the projec®

Instead of owning and operating individual eledtyigeneration system at their
residences, citizens could own a small portion cfreewable energy, community-
based electricity generation plant, whether throutjieir municipality, a
cooperative, a community group or an eventual RabéwEnergy Investment
Fund; models in Denmark show that, typically, fagsilinvest in such initiatives
up to a level of ownership that corresponds topthvwer capacity for their level of
electricity consumption

400 MW of large wind farms involves an investmehtapproximately 800 M$,
while 170 MW of community-based wind farms involves investment of
approximately 400 M$

At 20% equity and 80% debt, the financing neededeeelop 400 MW of large
wind farms is approximately 160 M$ and 640 M$ obtlevhile 170 MW of
community-based wind farms needs approximately $0okMequity and 330 M$ of
debt financing

Impact on the electricity rates in Nova Scotia:

Since it has no fuel and that the cost structure reatively low financial risks,
wind energy has the property to stabilize ratesleftricity
As mentioned in scenario ST1, integrating 400 MWanfe wind farms in Nova
Scotia should not incur an increase in the elattrrates in Nova Scotia
In the case where the cost to generate electfigiy the wind is higher than the
current average cost of generation (0.067 $/kWid)fan a total wind capacity of
400 MW, every penny above the current generatiogt é¢ocurs an annual
incremental cost of 12 M$ for the generation oteleity in Nova Scotia, or $26
for every customer of Nova Scotia Power
For the community wind energy component, every pepaid above the average
generation price of electricity in Nova Scotia webuhcur one time rate increase as
follows for the two phases of the implementation:
o Phase |, 100 MW: Total cost of 3.2 M$; one timeeraicrease of 0.3%
(three tenths of one percent)
o Phase Il, 70 MW: Total cost of 2.2 M$; one timeeraicrease of 0.2%
(two tenths of one percent)

® Gagnon Y.,

Leclerc A., Landry M., 2009, “Econoriigpact Assessment of a 100 MW Wind Farm

Project in New Brunswick”, Université de MonctorT, g.
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Calendar:
e Large wind farms
0 Initiate the process in 2010; install when the @ctg have obtained all
necessary approvals
e« Community wind energy
o Initiate Phase | in 2010; install when the projeb@ve obtained all
necessary approvals

0 In 2013, initiate Phase Il. However, if the tardet Phase | is not
achieved, develop the remaining community capac#iyng large scale
wind farms

SCENARIO ST3(SHORT TERM 3)—DIVERSIFIED RENEWABLE ENERGY PORTFOLIO

Installed Effective Annual Energy
Energy Source Capacity (MW) Capacity (MW) Generation (GWh)
Large wind farms 300 108 950 (53%)
Community wind farms 100 36 314 (17%)
Biomass 75 _60 526 (30%)
Total 204 1,800

Characteristics:
¢ Maximum allowable size of individual wind farms
0 Large wind farms
= Set a limit on the maximum allowable size of indival large
wind farms (60 MW; 20 to 40 turbines; 120 M$ to Idyi aim for
5 to 6 large wind farms distributed in all regiaighe province
o Community wind farms
= Set a limit on the maximum allowable size of indival
community wind farms (15 MW; 5 to 10 turbines; 3& kb build);
aim to install 6 to 8 community wind farms distried in all
regions of the province
o0 Biomass
= Set a limit on the maximum allowable size of indival biomass
projects (50 MW; 150 M$ to build); aim for 4 to Solnass
projects in different regions of the province
= Alternatively, this allocation could partly be sdied by
transforming existing coal fired plants to burn 1@8620% of
biomass

e Ownership
0 Large wind farms:
= The ownership model of the large wind farms shduwde the
objective of maximizing the economic and social éfgs for
Nova Scotia
o Community wind farms:
= The ownership of community wind energy projects utiobe
limited to community groups (municipalities, coogigves,
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community groups, institutions), with the posstiliof limited
participation by private citizens and Nova Scotasdd private
corporations

= The Power Purchase Agreements for the communityd iamm
projects should be Standard Offer Contracts wikkead-In Tariff
for the price of electricity

= Proceeds of an eventual Renewable Energy Investimart could
be used for the financing of community-based ptsjetotably as
an equity partner in the projects

0 Biomass:

= Since a 50 MW biomass plant is a major initiativeundertake,
both technically and financially, these plants vabubrmally be
built by large corporation (NS Power, private eyedgvelopers,
large Nova Scotia based corporation, renewableggn€rown
Corporation of Nova Scotia); however, a communigéxd
approach could be considered; in that case, a Feddhriff
approach should be developed explicitly for comrysbhased
biomass projects

Advantages:

Modular strategy, i.e. scenario based on varionsweble energy sources and size
of projects

Includes community-based projects

Scalable, i.e. other sources can be scaled upafticular renewable energy source
can't be developed within the time frame specified

Alternative sources if one component is not sudaéss

Depending on the ownership model, a large wind fatrategy could generate
important economic, social and environmental beéhefithe province

For a 300 MW installed capacity, the potential ainoet revenues would be
approximately 25 M$, averaged over the 25 yearchfde of the wind farms, for a
total net revenue (profit) of 600 million dollarses the life cycle of the projett
Instead of owning and operating individual eledlyigeneration system at their
residences, citizens could own a small portion cfreewable energy, community-
based electricity generation plant, whether throutfeir municipality, a
cooperative, a community group or an eventual RebéwEnergy Investment
Fund; models in Denmark show that, typically, fagsilinvest in such initiatives
up to a level of ownership that corresponds topihvwer capacity for their level of
electricity consumption

Can be positive for the forest industry

% Gagnon Y., Leclerc A., Landry M., 2009, “Econortigpact Assessment of a 100 MW Wind Farm
Project in New Brunswick”, Université de MonctorT, g.
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Costs:

300 MW of large wind farms involves an investmehtapproximately 600 M$,
while 100 MW of community-based wind farms involves investment of
approximately 240 M$

At 20% equity and 80% debt, the financing neededeeelop 300 MW of large
wind farms is approximately 120 M$ and 480 M$ obtlevhile 100 MW of
community-based wind farms needs approximately $0okMequity and 190 M$ of
debt financing

75 MW of biomass-based generation plants involves iavestment of
approximately 225 M$

Impact on the electricity rates in Nova Scotia:

Since it has no fuel and that the cost structure reatively low financial risks,
wind energy has the property to stabilize ratesleftricity
As mentioned in scenario ST1, integrating 300 MWanfe wind farms in Nova
Scotia should not incur an increase in the eldttriates in Nova Scotia
In the case where the cost to generate electfi@iy the wind is higher than the
current average cost of generation (0.067 $/kWi)fan a total wind capacity of
300 MW, every penny above the current generatiost éocurs an annual
incremental cost of 10 M$ for the generation otgleity in Nova Scotia, or $20
for every customer of Nova Scotia Power
For the community wind energy component, every pepaid above the average
generation price of electricity in Nova Scotia webulcur one time rate increase as
follows for the two phases of the implementation:

0 100 MW: Total cost of 3.2 M$; one time rate inceead 0.3% (three

tenths of one percent)

Since there are no information in regards to trsgscof operating a biomass plant,
the impact on the electricity rates can’t be deteeat, however, since this option
does not rely on imported fuel subject to priceatitity and international markets,
the impact of the electricity rates should be reédy well known once the cost
structure of biomass-based generation is estallifgineeach projects

Calendar:

Large wind farms
o Initiate the process in 2010; install when the @ctg have obtained all
necessary approvals
Community wind energy
o Initiate the process in 2010; install when the @ctg have obtained all
necessary approvals

Biomass
o Initiate, in 2010, an Expression of Interest foorbass projects in the
province

o Depending on the results of the Expression of &#tierdevelop a strategy
for biomass integration in order to meet the 2@ §et
In 2013, assess the level of development of eadtntdogy solution; adjust the
deployment using successful technologies and maodelshieve the 2015 target
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SCENARIO ST4(SHORT TERM 4)—BIOMASS ENERGY PORTFOLIO

Installed Effective Annual Energy
Energy Source Capacity (MW) Capacity (MW) Generation (GWh)
Biomass — Forest and non-forest 260 210 1,840
Total 210 1,840

Characteristics:

e Set a limit on the maximum allowable size of indival biomass projects (50 MW,
150 M$ to build); aim for 5 to 10 biomass projeaisdifferent regions of the
province

« Alternatively, this allocation could partly be sdied by transforming existing coal
fired plants to burn 10% to 20% of biomass

e Since a 50 MW biomass plant is a major initiatiseundertake, both technically
and financially, these plants would normally beltbbi large corporation (NS
Power, private energy developers, large Nova Statseed corporation, renewable
energy Crown Corporation of Nova Scotia); howedepending on the Expression
of Interest for biomass projects, a community-bagggroach could be considered;
in that case, a Feed-In Tariff approach should keeldped explicitly for
community-based biomass projects

Advantages:
e Scalable, i.e. projects can be built in sequendetlams benefit from the experience
gained as the generation plants are developedhatalled
e Can be positive for the forest industry

Costs:
« 700 MW involves an investment of over two billioalldrs

Impact on the electricity rates in Nova Scotia:

* Since there are no information in regards to thetscof operating a biomass plant,
the impact on the price of electricity can’t be etatined; however, since this
option does not rely on imported fuel subject teolatility and international
markets, the impact of the electricity rates shchddrelatively well known once
the cost structure of biomass-based generatiostabkshed for each projects

Calendar:
* Integrate the biomass projects in sequence, atljasprojects on the basis of the
knowledge gained
e Initiate the earliest possible the development aitrategy to integrate biomass
projects in the energy portfolio of the provinceithwthe first biomass plants
installed once all necessary approvals will havenbabtained
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6.2 LONGER TERM TARGET —2020

The longer term target, to be attained in 202Qpiprovide 40% of the energy consumption
through renewable energy sources, correspondirgje@ GWh of energy, or an increment of
1,800 GWh after 2015, on an annual basis. Theasienpresented are based on the capacity or
availability factors, the costs and the financiafedpresented in section 2.

The long term scenario (Scenario Longer Term 1,)Li§ presented as an indicative model for the
renewable energy portfolio of Nova Scotia in 2020Bs objective is to show the coherence
between the portfolio developed to reach the sieomt target and a possible portfolio to reach the
long term target. Essentially, the long term sdenlauilds on the experience and the success of
the technologies used in the short term scenand,ifaintegrates emerging renewable energy
technologies once they will have become econoryicadible and technologically efficient and
reliable.

Scenario LT1 (Longer Term 1) — Diversified Renewald Energy Portfolio

Installed Effective Annual Energy
Energy Source Capacity (MW) Capacity (MW) Generation (GWh)
Large wind farms 300 108 950
Community wind farms 75 27 230
Biomass projects 40 30 260
Ocean power 100 40 350
Net-metering projects 5 1 10
Embedded generation 20 4 30
Solar (large scale energy generation) ? ? ?
Micro and small hydro _? ? ?
Total 210 1,830

Characteristics:

« The experience gained in achieving the short tanget (25% by 2015) will assist
in determining the best scenario possible to rehehlong term target (40% by
2020)

» Continue the strategy to have a diversified padfof energy generation

« Continue to distribute the energy projects in vasioegions of the province

* Engaging in the pilot projects presented in thertskerm strategy will better
position Nova Scotia to achieve its long term targe

e The allocation for each technology stream shoul@djasted as a function of the
cost to install and the cost to operate the vargmmgeration units

* Regarding ocean power, it is assumed that, unfib2€sting and demonstration
projects will validate to efficiency and the relility of in-stream tidal power; the
projection of 100 MW is thus a possible level ofegration (estimated capacity
factor of 40%), presented for discussion only

« Regarding the emerging technologies, i.e. solarggn@nd micro and small hydro,
the pilot projects and an assessment of these dbagfias regarding their economic
viability and technical efficiency in the comingays will provide indications in
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regards to the potential for these forms of endcggontribute to the renewable
energy portfolio of Nova Scotia in the long term

Advantages:

« Defining the strategy for the long term target ba basis of the short term results
will allow for a more robust and better adaptededepment of renewable energy
in Nova Scotia

« Defining the strategy for the long term target ba basis of the short term results
reduces the long term risks for the province

Costs:
* The cost structure is similar to the short terrmaces
¢ The decision regarding the long term renewablegnportfolio will consider the
projected costs to install and operate the faedliti

Impact on the electricity rates in Nova Scotia:
» The potential scenario to achieve the long termeatbjes should consider the
impact on the electricity rates in Nova Scotia

Calendar:
* In 2013, assess the results obtained in the degoymf the technologies and
projects to reach the short term target (25% by5204nd determine what is the
best scenario for the deployment of projects tahighe longer term target (40%
by 2020)
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