Nova ScotiaRenewable Energy Strategy
Scenarios and Policy Options

(the output from the September 10, 2009ScenarioSessionnow
incorporating later commens from participants and definitional
clarifications)

All references to individuals in this dogent are in response to their submissjiofissegarding
the accuracy of this report in capturing the discusssdreld at the Scenarigiplanfing event
held on Sept 18, 2009. We have also sought to clarify some of the tegmin®ogy used in the
document so thatit is more readily understandable by neaxpert partfictgants in the

process.

More general commentargegarding the process that were not easily efbedded in the body of the
document can be found at the end of the pap€&hey arealsoreferredg in the appopriate section.
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Summary and Discussion Paper

Nova Scotia has announced a goal of increasing renewable energy generation to 25%. Bia0ddal will
complement existing GHG reduction goals and establish a framewaork for further renewablg energ
generation in the futureParticipantRon Fraserhas-since commented th#tat this is one step on a path
towards sustainable energy generation using GHG neutral energy generation technology.

On September 1Da group of expefts'constructed a seriéssoenarios with the aid of Dr. Mark Wade

(formerly of Shell International’and mow an independent facilitator). These scenarios considered a series of
possible renewable energy futures to meet the 25% target in 2015 and to potentially meet a 40% target by
2020.

This paper summarizes the scenarios that were develdy@sed on notes taken and reported at the time.
The paper alsdiscussesome of theoutstanding policy questio€omment 1¢ Appendix B]

1 The\Target

The,government of Nova Scotia has annced a target of meeting 25% of electricity generation in 2015 by
renewable sourceddowever ParticipantScott McCoombdasnoted that adefinition of what is considered
renewable energy will need to be defined for this target to be rivet. example,tiere is some debate
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in 2015 without any energy savings from Demand Side Management (DSM) stratefjlessatinan 12,000
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annual incrematal savings of about 2% of requiremeiyg 20132014,

If these energy savings are achieved, the production of rol8jB30 GWh of renewable energy by 2015 will
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requirements and there is currently 60 MW of installed wind capad®grticipantBill Stewart commented

that there is alsd % of biomass egenerationin Nova Scotia. This leaves about 1,800 GWh-eutalis?o

of requirements to be generated lyy S¢ NBy'Sél 6f S&¢ @

The scenarios constructed on Sept’16onsidered what differenttypea ¥ ay Ség~ NBSY Sol 6t S&¢
utilized to produce the remaining GWh necessary to meet the 25% target.

Participants were also asked to consider moving forward with more renewable energy beyond 2015, with
potential for a 40% renewable energy target by thery2820.

2 Technologies

Following inputs on the overall process design and current attitudes of domestic consumers to renewables,
the scenario planning exercise on Septembét iégan with brealout discussions to consideeven

different technologies. flese brealout groups examined,the potential contribution of the technology and
measures to enable achievement of this potenfial:

2.1 Wind Energy

Many participants suggested that wind is the most available technological option. Nova Scotia has an
excellent wind regime. Wind technology'is proven and perhaps the mostkmelvn amongst the

renewables. Each wind project requires-interconnection and potential grid upgrades to distribution and or
transmissions networks.

The participants suggested thatimanyshiore opportunities exist. Offshore wind energy is also an option
for future development; which will encounter many of the same regulatory issues as ocean energy (see
section. 2.6).

Some participants noted a wind integration study conducted for the N#. DEEnergy which found that

580 MW(generation equal to 13% of requiremehtsf wind could be installed with minor grid upgrades and
operational'changes. Integration of between 780 and 980 MW (geloeragual to 18% and 24% of
requirementsrespectivey) was said to potentially require system upgrades and new integration strategies
such as‘increased regional interconnection, energy storage and/or demand management load shifting. The

! That stakeholder discussion noted that an additional 50 MW is expected by end of 2009 and that 200 M\&dmave b
contracted for 2010. For the purpose of exploring different scenarios however, we will not consider the effect of this
potential wind generation.

% Domestic hydro was not discussed as a technology due to the opinion that few opportunities for Rpdrsien
remained in the province.



study emphasized the importance of continued monitoring and learnimg £xperience as more wind
resources are added to the systém.

In recent years wind has been the principal renewable energy source developed. The government has
undertaken efforts such as the production of a wind energy map and the creation of motileyvith the
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(RES), Nova Scotia Power has contracted wind power through a request for pr¢Ré$gtystem. Non
delivery of contracts however has I&EPI to state that it is unlikely to meet the 2010 targearticipant

Jamie Simpsosubsequently added the point th&d help meet the target, in 2009 NSPI and NewPage Corp.
appliedfor a 60 MW biomassogeneration projectTheUtility and Review Board), refused to comment on

the prudenceof the proposed project and idid not waive the fuel manual requirement to,issue a RFP.
Howeverthe UARB indicated thalhe proponents are free to develop the project if they'are willing to bear
the risk of fuel esalation themselves.

2.2 Forest Biomass
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pulp and paper customers account for roughly 20% of electric energy demand in Nova Badii@Epant
Bill Stewart noéd subsequentliythat one of these customers has a 23, MW biomasgeoeration power

plant that has been operating since 1995, selling renewable energy to Nova Scotia Power, and the other has

recentlyproposed a 60 MW biomasmgeneration poject.in 2009.

During discussionshe forest industry representativesiin this group estimated that 200 MW of generation
capacity could be made available from conventional harvests on all forested lands in Nova Scotia , not
including tree tops and brancBe Other stakeheldersin the group questdmwhether this amount of
additional, annual forest harvesting would be sustainable, given the current level otaltiag and the

trend of increasing harvest volume. The'group concurred that the potentiamefrom private woodlot
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produce 1,577 GWh of energythe bulk of energy required to meet the target.

Biomass energy sources.have been used for centgiiiesas the principle energy source before the
Industrial RevolutionParticipant Jamie Simpson noted subsequently tidhistrialized nations converted
from wood to charcoatiueito wood scarcity and the need for high temperatures in industrial productio

Today, onébenefit of biomass energy ibat it can be readily distributednd could thus provide eeliable
baseload of.renewable energy to complement margermittent sources such as wind.

The group discussed the efficient use of biomass fuelutih combined heat and power/cogeneration.
Utilizing steam from the power process to reduce fossil fuels used for heating provides benefits that could
be better valued and encouragelrough pubic policies. This discussiooutd be extended to consider

other efficient production processes such as biongesfication.

Forest biomass is considered to be renewable because the trees utilized caigtoewre Forest biomass is
also said to be carbon neutral for the saneasonc growing trees capturéhe cabon dioxide released from

dz
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Wind-IntegrationStudyFINAL.pdf
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their emissionsHowever, after the session, one member of the group (Jamie Simpson) commented that he
believed that foresbiomass can be considered a renewable energy source, but only if harvested according

to ecosysterdbased forestry practices, citing the Forest Stewardship Council certification standard for the
Maritimesas an example of such practiq€omment 2¢ Appendx B]
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sustainability concernsvent farther than carbon neutrality to include concerns about-air pollution,

biodiversity and other ecosystem servicdfeoed by forests. Public polling conduetedfor Nova Scotia Power
by independent agency CRAowedrelatively low domestic consumeupport for biemas$32% approval

versus 99% approval for wind).2 Yy & dz¥oSdsthsvere relatedustainability concerns anthat current

forest management practiceshould be improved.

Sustainability concerns also relate to whether forest resources are best used for electricity generation or for
other purposes. The group discussed the potential for higher vadided prodats to be produced from

forest resources. Forest resources could also reduce emissions in other areas, for instance by producing
cellulosic biofuels or utilizing wood pellets for heating.

Some participants noted that it isportant to acknewledge that t assumed carbon reduction benefits

depend on forest regrowth and sustainable forestry practices and that forests offer a variety of economic,

social and environmental services. Thefuse of biomasdraisestions with respect tthe nature of
harvestingpracticesthe sustainable volume of harvest and the lahdS NY NB &aAft ASy OS 2F b2
ecosystems¢ KS |j dzS & (i Ahatys trilyN@heswitiRe, carbon neutral and sustainale?s | & | |j dzS a
that appeared to cause some debateiduring thissgas

2.3 Non-Forest Biomags

This group discussed theplethora of Almmest biomass feedtocks that could become available. This
included manure,. municipalWwaste, switch grass, algae, waste animal renderings, fish oil and crops such as
canola, rapeseedsoy-andhemp.

The group also econsidered various generation methods including blending biomass into existing generation
facilities; gasification; anaerobic digestion; pyrolysis; and use of integrated gasification combined cycle
generation faclilities.

Dueto,existing uncertainties about feestocks and technology, the group felt that seeing +fiorest

biomass contribute about 5% of the required renewable mix by 2015 was a realistic expectation. However,
with improved technologies and policy, the group tklat nonforest biomass could contribute towards 25
40% of the 2020 renewable energy target.

Many of the same benefit§or examplewith respect toreliable generation and distributio@nd concerns
(fpr examplewith respect to sustainabilijydiscussedn section 2.3 are also relevant for néorest biomass
feedstocks and technologies.



2.4 Solar

Participants discussed the potential for solar photovoltapacityto be placed on buildings and land. Other
solar electricity options such aslar thermal ad concentrated solapower technologiegould also be
considered. The groupelieved thatit was reasonable foradar to contribute to 1% of requirementsy

2015 by installing about 120 MW less aggressive target of 0.6%sequirementswas alscconsicered.

Participants asked if solar hot water heating could also be part of the discussion, with potential/fe#40
of hot water use to be solar generated in a home. For further discussiotiggacementn section 2.7.

Participants also suggested thabre information was needed to assess the potential forsbeth,solar electric
and solar heating technologies in Nova Scotia.

Nova Scatia is generally understood to have a good climate for solar heating hecause ‘the coldest days are
also the sunniestand NojaO2 G A Qa a2f | NJ NBa2dz2NOS Aa aAYAtl N (2
energy development.

2.5 Ocean Technologies

Ocean energies are currently considered to be at agpramercialdevelhof development, with most focus
on tidal energy developmerih the next five yeardarticipant Peggy. Crawford notedbsequently that
participans primarily discussed tidal and wave energy technologies as part of this se3sierfirst phase of
demonstration projects will install 4 MW of ocean energies, withubsequent phase that could range from
20-30 MW? These demonstratioscale projects could contribute ®6% of the 2015 renewables target.

Participants discussed the potential for 2.5% ©f the,target to be met with ocean energy renewables. In
particulaz LI NI AOA LI yiaswal AR "GKFEG aGARIE OFy NBFff& NI
wave and offshore wind as well.

The Bay of Fundy has some of the highest tides in the world. An EPRI evaluation of two locations in the Bay
found the potantial to generate/300 MW of tidal energyif this could be developed itauld produce about
9-10% of requirementswith.a 40%.capacity factor.

In addition to the demeonstration projects mentioned, Nova Scotia also conducted a Strategic Environmental
Assesment of ocean energy technologies and a policy framework for developers.

2.6 Energyelmports
Nova Scatiascurrently has a 3860 MW, 345 kV, transmission interconnection with New Brunswick. The
capacity of the current Nova Scotia system is roughly 2300 MW

Participants discussed the potential to increase energy imports by upgrading the intertie with New
Brunswick to import power from the Maritime Provinces and Maine and potentially hydroelectricity from
Quebec. The Lower Churchill project in Labradoraiss discussedDuring the session it was noted that

* Communication from Alex Pavlovski, Green Power Labs

® Personal Communicatn with NS Dept. of Energy

’9t wL Hnnc Gb2PUHNBOYIAYSHNARILI 2VPSNBAZYY { dNBSe& YR /[ KIF N
available at
http://oceanenergy.epri.com/attachments/streamenergy/reports/Tidal_003_NS_Site_Survey Report R&V 2.
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this project is expected to install 10,000 M\lthoughParticipantsDon Reagan and Scott McCoontiesve
subsequently commented that this actually 2,800 MW of incremental large scale hydro electtfioitthe

t NPGAYOSQa 26y dzaS | yR SELRNI® ¢tKS LINR2SOiG O2dzZ R
through underwater cable. One possibility is a connection from Newfoundland to Cape Breton in Nova

Scotia. Many uncertainties exist withsgect to the timing of the development of this project and the

nature of transmission development and engiighport/export markets. In any casenergy fronthe Lower
Churchillprojectis not expected to be available by 2015, but perhaps by 2020.

Particig yia 0StASOSR GKIFG AYLRNISR Sy SNHE asddine@ogttidS v (i f
Renewable Energy Standard in Nova Scfiliss point wasnoted subsequent to the meetinljy Scott

McCoombs) A question exists as to whether renewablergy imports should count towards.the target, or
whether imports should be considered as a system balancing strategy to integrate,domestic intermittent
renewable energy. If the latter is the case, then imports would not affect the25% target, but nfegttt af

the other 75% of generation in ther®ince. The availability of hydroelectrigity,imports is of particular

interest, given its ability to balandetermittent renewable energy.

The augmentation of imports in either case introduces the potential toei@ise regional cooperation to

integrate renewable energy. A recent renewable integration study\in*New Brunswick recommended
increased cooperation with the Maritime Provinces, New England“and Quebec and the creation of a regional
transmission expansionanh.” Participants discussed the potential for this improved cooperation to result in
GKS SadrotAaKYSyid 2F | MNEIA2y It aeadsSy 2LISNI G§2NE

2.7 Other Technologies and Displacement
Agroupwasalsocredie (12 RAaOdzad , 620 KSNE GSOKy2f23ASax AyOfc

As mentioned above, Nova Scotia hass-Demand Side Management (DSM) goals and targets that we can
assume will be achieved for scenario deyghent purposes by reducing anal requirements for energy
generation Participants discussed,thewpotential to achieve even further energy savings. This could be
accomplished through additional eadse energy savingisswitching heating systems towards geothertnal

or other nonelectric heating sources such as wood pellets or natural gas liquids; solar hot water heating;
use of district heating.and heat from combined heat and power operations.

I [dzSadAZyYy, TN aSa a 2 gKSGKSNI 6KS&S darRekatoldt | OSYS
the denominator. Should the target count energy efficiency as a renewable energy source? Changing these
definitionsseould have significant effects. For example, if the energy savings in Nova Scotia currently

targeted were allowed tocountd8 By SgF 6f S a2 dzNOSas 1> 2F GKS LINR OA
the,already. planned DSM initig#s, leaving less of a requiremdot new renewable energy generation.

"9l 9ySNHe !ylfeasSa unny 4a[+FNHS YOHABYRAYROSEIBRNE A teR &
available ahttp://ea-energianalyse.dk/projectenglish/725_integration_of_wind_power_in_new_brunswick.html

® Some jurisdictions are achieviB§s annual incremental savings through DSM measures, which Nova Scotia might be
able to realistically ramyoip to by 2015. Given the need for rarap, these additional savings could reduce load by
an extra about 230 GWh in 2015 and it would contribute tachnlarger cumulative energy savings in future years.

? Participants did not feel that geothermal electric generation projects were viable in Nova Scotia.

6



It is possible to define a target for both renewable energy generation + DSM imutherator and the

expected requirementsvithout DSM in the denominator. The existing renewable and DSM targets could
thenbered GF SR & | LINBGAYOALFf GIFNBSG 2F oo G3INBSy S
as denominator reducers coulie acknowledged requiring less absolute renewable energy production to

meet the 25% generation target.

This group also discussed the potential for electricity generation from combined heat and power (CHP). CHP
generation could come from renewable (ebjomass) or nosienewable (e.g. natural gas) sources.

t I NODAOALI yia KAIKEAIKGISR GKS O2yOSNYy GKIEG OSNIIFAY
as neither renewable nor DSM technologies. (See also Sebiass; for discussion o€CHP).

The potential use of energy from neanewable CHP operations introduces questienswith respect to the
LJdzN1J32 &S 2F b2@F {O020Al Qa NBySgl of S_(-Sfgcfvimethodiof NBHS (i ¢
reducing GHG emissions. However, CHi® fionrenewable sources might not be viewed as the type of
transformational, zereemissions technologies that a renewable energy targassimed to beeeking to

develop. NomNBy Sglt ot S /1t Aa 2FiGSy OASHSR | demissionsiinNdey & A
mediumterm, but eventually be replaced by fully renewable options. On one hand, it might be desirable to
encourage amature, co8§ FFSOGA GBS YR AYLER NI yi (S Gé&nyeied@aBlé A1 ¢
target for 2015. On thetber hand, encouraging nerenewable CHP“could compete with other

technologies and improve the efficiency of fossil fuels and'thus impede more radical energy transitions. |If

the latter concern is prevalent, it might be desirable toshave a s&lode straegy for norrenewable CHP.

Participants also discussed the potential for increases in electric demand, principally due to the potential
RSLX 28 YSyid 2F St SOQWNRO, OFNBR Ay b2@F {O2GAl @ b2 @t
increases in eledc demand could result in'thesconstruction of a new efir@d power plant® However,
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technologies can be utilized.

Participants also discussédK S /L2 G Sy GA £ F2NJ 6KS dzasS 2F aaayvYl NI 3N
couple electric demand with,renewable energy supply to integrate a greater amouahefvable energy
into the system(See section 3.4)

The group clearly feltithat dramatic erggr savings and energy generation through CHP and other
displacemént technolégies were possible, suggesting thdt,1d8d potentially 100%, of the renewable
SYySNBe “i¥ NBSi O2dzf R 0SS I OKASZSR G(KNRdJdAK GKSasS azi

3 -'Scenarios
After the tecnology discussions participants constructed four different scenarios, which will now be
presented and discussed in turn. Each scenario considered various combinations of renewable energy

ONSPI Integrated Resource Plan 22007 available at
http://www.nspower.ca/en/home/aboutnspi/ratesadregulations/regulatoryinitiatives/previousinitiatives/nspiinteg
ratedresourceplan20062007.aspx

' please note the ambiguities of counting efficiency savings in the numerator and the discussiorrefewable
CHP.



technologies that could potentially meet the 25% target, with défégremphasis placed on the total

contribution that each technology could offer; participants discussed what types of futures could arise by
O2yaARSNAY3 LIaaAirofsS GAGESE YR ySgalLl LISNI KSIFRfAY
each scenao. It should be noted here that the intention of the scenarios was not to develop particular
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pre-requisites for targets to be met. In additonh FA Yyl 3J2F €t 2F KA aarid. b OS
to gain insights foNova Scoti@ &  Frdmévazddenergy strategy.

3.1Scenario1zO0" 1 T xET ¢ ET OEA 7ETAS
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majority of the target would be met through wind energy resources (mostly onshore), and-energy imports
would be utilized as a strategy to balance the grid if and when wind resources are notiavailable or as a
deliberate strategy to meet thearget. The illustrative (rather than definitive) proportion of wind energy

under this scenario could be as high asl®0%, with potential for 20% of the target to be met through

imports.

The strategy followed in this scenario is to procure the resothakis currently the most available and
costeffective technological option. Nova Scotia would build,on preyvious experience and expertise in the
province.

b2@F {O020AFQa 2AYR LyGSANI A2y { (diRequikctentd ® méeS R § K
the 2013 renewable energy standard could be installed with minor grid upgrades and operational changes.
Meeting 80% of the target with wind would be.equal to 398V or 13%of requirementsg only slightly
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require the integration of hout 730 MW or about 15% of requirementibhis level of wind development

could start to introduce the need for more extensive integration strategies.

The use of imports ithis scenario, whether to manage the system and/or to meet the renewables target
itself, could also be seen as.modelling a strategy of increased regional cooperation. Participants at the
YSSUAYy3 RAAOdzAASR LRGSYGAlf TEdkRPWNE yAaS@AILSYLISNISKNG iR
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As noted, participants felt this level of development could lead to major provincial and/or regional

integration strategies, ushering in new areas of innovation. Futi¢eS I Rf Ay Sa 0O2dz R NBI R
O2YLIy& LIA2YSSNB /FYylFIRIFQ&a FANRG LR2SSNI aGd2Nr3S FI O
Participants also considered potential economic opportunities within this level of wind development with
headlinesisuch a ind tarbine blade manufacturing startg arenton Works @

Participants discussed the potential for many different-sebnarios to occur within this overall scenario

with respect to public acceptance, level of community involvement, and the chamicténd development.

t F NOAOALI yGa FStUG FdzidaNE KSFRfAYyS& O2dzZ R NBFR dab{
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community renewabldéunds, feedin tariffs, and other incentive policies that could influence future

outcomes.
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should be explicitly considered. Nova Scotia could emulateriagk and Germany with 80% and 50% levels
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3.1.1 Policy Enablers and Blockers
t I NODAOALI yia RAA&AOdzZAASR | ydzYyo SNI th&develppinBrydaithis t L2 A
scenario.
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procurement system. A 2006 KEMA study found that 50% of signed contracts for renewable energy have
not been deliveredwith a suggestion for a 30% oveontract hedge to ensure targets are achieVédova

Scotia has recently seen dramatic rates of contract failure in the wake of the economic turndown, and there
is very real potential that NSPI will fail to meet the 20éBewable energy standard.

Other blockers include public opposition; lack of planning permission;transmission constraints for both
particular projects and the system as a whole; high fixed regulatory costs; and lack of skilled local workforce
for construdion, installation and maintenance of wind turbines .

t F NODAOALI yia RAAOdzZAASR ol YR2YAY I KSK yO daNINIRyFIT £¢6 NiKC
ensure a more rapid and stable development of wiasedirenewables. Another option might be

maintenance of the current renewable portfolio standard (RPS) approach with some revisions such as more
extensive overcontracting or increased ability for the utilitysto adapt in the event of contract failure.

Participant ScotMcCombssubsequenthypointed out that-arother optiondiscussed wasome combination

of both ofthese.

b2@F {O2GAF Qa NBYySglLofS LRfAOCE KAAG2NER AyOfdzRSa |
Governance Committee in 2003 to allowsrenewable producers to sell directly to censtiit is unclear

what contribution to the target this policy*would make since consuimgy policies have not led to

significant developments in otherjurisdictions. However, many stakeholders have developed plans in
anticipation of thke implementationof this policfComment 3¢ Appendix B]

This scenario requires a fairly significant raogpof current development technologies in a relatively short
period of time, suggesting the need to streamline approval processes. This would include the creation of
standard rules.for renewable energy project interconnection, including rules with respect to which costs of
interconnection, distribution and transmission upgrades are to be paid by the dereémd which will be

made equitableacross all ratepayer$.

Labour market strategies would also need to ensure that adequate skills are available for installation, service
and maintenance of turbines.

2 dzA f RAY 3 | &al NHwable Bnérgy{Ptoduieriients: A Reviévof Bx@esieSce with Contract Failure.
Consultant Report prepared by KEMA Inc. for California Energy Commission, January 2006.
¥ See Recommendation 51 in Electricity Marketplace Governance Commiieal Report
“Thish & 2FGSy SELINBAASR Fa I RAFTTFSNBYOS 0S0GsSSy aaklftfz2gé
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If Nova Scotigsto consider meeting 100% of the target with wind and to move forward with renewable
energy develoment in the future, the Province willeed to prepare a plan to expand the current electricity
storage and distribution system to accommodate this famnergy. This could occur on a regional basis
through the use of greater numbers of imports and/or thetgntial use of energy storage and other smart
grid technologies. The strategy could involve placing this responsibility on the system operator, which
would be overseen by the Utility and Review Board (UARB) and/or it could follow a more decentralized
dewelopment strategy by, for example, establishing feedariffs for energy storage technologies or service
contracts for storage and demand response ancillary services.

Planning permissions would need to be streamlined for this scenario to be enactedwdatBeienergy

projects can face a disproportionate administrative burden if they are required to meet,regulatory approval
FYR FIFOS NAaal FAYlIyOAy3d LINRPOSaasSa GKLG FTNB dGFAf 2N
G DNB Sy 9y S N provisiéhs fér re@svgble kenergy projects to overriddaws and other

restrictions.

Clear siting regulationsill be requiredand environmental assessments'must also be provided that can
smooth regulatory approval processes and encourage public suppbe US Department of Energy has
estimated that 1625% of proposed wind projects are not built.due te environmental concerns and local
opposition® Clear rules about environmental impacts and strategiés to make wind energy development a
benefit insteadof a burden for local communities may he required.

As discussed by participants, a variety of different levels of local community ownership are possible within
this scenario (as with others). If community ownership is desaedltracting processes coulk simplified
through the introduction of a feedh tariff (FIT).. The RIT price could also be differentiated in accordance
with the percentage of community equity ownership. In addition an even more simplified contract
procedure for very small renewabpzojects could be created.

Additional measures could include the.creation of renewable energy resource centre(s) to act as information
and resource hubs for rural communities and other potential developers. These measures could
complement the financial OSY G A @S& | f NBFReé | @At o6tS GKNRBAAK bz
Development InvestmentFunds (CEDIF).

3.2Scenario 2P\EC 7ET A AT A "EC "EI il AOOH

The second,scenario considered meeting the target through a combined application e$datgevind ad
biomass energy developments. The illustrative (rather than definitive) proportion of the renewable target
met bybiomass energy was 50% in this scenario, with another 50% contributed by wind.

Participants provided both optimistic and pessimistic titkesl future headlines for this scenario. Headlines
adzOK & aO02YYdzyrAie SySNHe Aa RSIR¢éE SELINBaasSR 02y0
from (mostly) large scale wind and biomass projects that will benefit a few large players. Fadliads

adzOK |a aGavz2lAy3d (Afftaéd KAIKEAIKGSR FSENB F2N LRI
recognized that a shift from coal to wood is being considered after the shift from wood to coal during the

P88 '{ 5h9 Hnny GHE: 2AYR 9YSNH@ 060& Hnonésr LIA®D® mnc | JI
http://www1.eere.energy.gov/windandhydro/pdfs/41869.pdf
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economic benefits and ease renewable integration concerns.

Meeting a signiiant portion of the target by developing up to 400 MW of wind energy should allow for
relatively simple integration and biomass prots would provide easily distributetaseload power.
Participants also suggested that Combined Heat and Power (CH&)eosure that biomass resources are
more efficiently utilized. For these reasons, many participants felt this could be the least costly scenario.

Participants noted the potential for negative public perception to result from the clear cutting of.forests.
response to these concerns, participants mentioned the need to develop harvesting.guidelines. This
highlights issues with respect to the definitions of renewable energy, carbon neutrality, and sustainable
energy mentioned in section 2.3.

3.2.1 Policy Enablers and Blockers
Many of the issues with wind development mentioned in section 3.1 also apply in this scenario, although to
a lesser extent with respect to neterm integration issues.

Someparticipants involved in this discussion felt thatdevelgbiomass on this scale, the government

would need to clearly define the rules of the game for bieomass'developmdarms of size, scale and
timeframe. Both wind and biomass projects could be developed under a FIT or RPS (witlootracting)

regime. Clear answers on the definition of renewable biomass, careutrality, and sustainability would

have to beprovided tominimize the associated contreversy his analysis could include sustainable

harvesting practices, the appropriate volume ©f harugstin Nova Scotiajr emission implicationsand

efficient use of biomass resources through technologies such as combined heat and power and gasification.

3.3Scenario37O$ EODP AMNAT AT O 01 60 4AAETTITT cCcU 00OO0E«
The third scenario was described as one tlmtght to push innovative technologies into the Nova Scotia
marketplace. This scenario seeks to, significantly accelerate the development of the emerging technologies

of ocean, solar, noif 2 NS a4 ~“0A2Ylad YR NIRAOIf f Soo@dduchag G RA A
wind and biomass generating'smaller amounts.

This strategy would-position Nova Scotia at the leading edge of certain technological learning curves. As
they are develeped renewable energy technologies can significantly reduced theiraresating a learning
curve of decreasing cost with increased developnténthis phenomenon occurs through a combination of
economies ofiscale as well as processes of learning by doing, using and adopting.

This,scenario sees Nova Scotia doing its partd¢elacate processes of learning and cost reductions of new
technologies and gsitioning itself as a leading jurisdictionradical and disruptive technologies that could
be widely developed in the future.

The scale of a Nova Scotia missioiented, techndogy push strategy should be not be underestimated.
Consider for comparative purposes that the solar technology group suggested a 120 MW goal for solar to be

%088 L9! Hnnn A9ELISNAGFOSIEINBEAOFENI g SNBaf 8SOK
http://www.iea.org/textbase/nppdf/free/2000/curve2000.pdf
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installed in Nova Scotia over the next five years and that Germany added 1500 MW of new $012068/
alone!’

However like many smaller jurisdictions, Nova Scotia could develop particular novel technologies by
F2ft26Ay3 ayAOKSé adGNrXGS3aIASasz LRGSydGAlrfte tAY]1SR
start would permit the develoment of local expertise, it would initiate learning processes that can only
200dzNJ Ay AYGSNI OlAz2zy G6AGK O2yadzYSNA Ay NBFfE Syg@iN
institutions to adapt to new technologies.

Solar electric technologies could invela strategy of experimentation with particular subcategories'of 2
generation thirfilm solar technologies, emerging generation technologies aiming for-much higher
efficiencies of sunlight to electricity conversion, building integrated solar arubocentrated solar.
Meeting 1% ofequirements or more, through solar technologies (meeting about 8% of the renewable
target) could allow for a variety of experimental demonstrations of these novel teehnologies.

Nova Scotia might be uniquely placed todstrategic leader in ocean energy‘due to its geography.
Participants écussed the potential for ther@vince to develop expertise and a manufacturing base with
these technologies. This scenario considered meeting 10% ofithe target with ocean ergchywauld be
an expansion of the demonstration projects already planned.

The scenario also considered the use of4fanmest biomass, which could result in innovations from the
coupling of thePNB FA Yy OSQa FI NXAYyE &S OG 2 NI dgenéritiorQatihalogi€sS NA
The nonforest biomass group estimated that these technologies could be significantly scaled up.

Q)¢
(s}

Also considered in this scenario, is the potential for radical improvements in energy efficiency and
displacement which could resdtom developing‘expertise in the complete redesign of buildings and

2LISNF GA2ya a4 &dz233SaidSR Ay ¢KS w201@& az2dzydlAy Lya
whereby the per unit costs of efficiency“are dramatically reduced with radisalirce productivity®

Since many of these technolegies are considered to be unknown, the illustrative generation mix for this
scenario (see appendix A).considered a range of generation levels. This recognizes the potential for
development aspirationnot be met, or it could possibly signal an intention to-offtpolicy support if a
G§SOKy 2t 238wAa OfSINI& 0SO2YAy3a | af2ASNE®

3.3.1 PolicyA\Enhablers and Blockers
This scenario envisions a supplysh technology strategy. It also recognizes that uncettawill exist with
respectto volme of final development anger unit costs.

Legislating quantitative targets or establishing fixed prices equal to production costs in this case could be
guite speculative. This scenario lends itself to the developmentamy demonstration projects, seeking to
conduct frequent evaluations of technologies by a large range of firms, users, and research institutions. The
increased volume of electricity supply from these sources would indicate a substantial number efcaieall

" Renewables Global Status Report 2009, Pg. 24. Availaht@a#twww.ren21.net/pdf/RE_GSR_2009_Update.pdf
Bw2Ol1@& azdzylGl Ay Ly&aGAGdzi$S BadiepwhygBigdsvings Ofeyrf Qostt dsBadShiallei K S/
hyS&aé¢ +2f wmo X http:Awdvw.mmi.drgbrhagels/POF$§/Newdletier/NLRMIsum97.pdf
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experiments in a variety of technologies and 4abhnologies. Currently, the Nova Scotia government is
undertaking the demonstration of three ocean technologies.

Highly differentiated and lucrative fedd tariffs might also play a role in this ategy, especially to
encourage new combinations of technologies. For instance, a FIT could provide additional incentives to
encourage building integrated solar or efficient biogas techniques.

Frequent monitoring of progress would be important to assessviability of achieving targets and changes
in technology costs. Government must be ready to provide extra resources to technology.winners and to
cut-off support in good time to technology losers for such an effective innovation based.strategy to occur.

The supplypush strategy would need to be coupled with demgndl endeavours. This would involve a
general increase in research and development within the Province and linkagerbuilding between
O2YYdzyAlASa YR (KS t NPOAYy@éEs@dior.! yAGSNAAGE YR /2Y

This includes the establishment of research and development expertise that would monitor technological
performance, as well as the monitoring of innovations occurring in.other, jurisdictions. Learning from the
deployment of these technologies Wbe enhanced if continuous communications and interaction between
users and producers is encouraged.

Other policies could also encourage novel combinations. “For instance, building integrated solar could be
supported through new design requirements aret-aere.energy housing strategies, in addition to, or in
place of, differentiated FIT prices.

New barriers and difficulties will be discovered with'deployment. Jurisdictions at all levels will need to
encounter the effect of these new technolegies on thexisting laws and normal ways of doing things with
a spirit of exploration and reform instead, of resistance.

¢tKS AyOfdzaAzy 2F N aAIYyATAOFIYy(d aRAALI I OSYSyilée SYL
increase in displacement the governmenight consider the establishment of an aggressive efficiency

portfolio standard®, assurance that all social benefits of DSM are considered ireffestiveness tests;

radical efficiency gains in.newbuildings; district hedtinand fuel switching. A spiéic RPS or FIT for CHP

(from both renewableandnohNBSy Sgl 6t S a2 dzZNOSao O2dzZ R | fa2 o6S dzaS|
or a standalone CHP target.

A robust labour market strategy for the efficiency sector could be required. Since radicaheffigans are
sought, trainingonthe RS & A 3dy 2F aeaisSvya a ¢Sttt SaTS8OHAPHESEL
efficiencyendeavours could also be encouraged.

All of these various research, design and development (R, D&D) efforts could be coordinatpdricular
hub or networked organization, perhaps through a government department or independent entity.

¥ perhaps targeting 3% annual incremental energy savings by 2015.
% One large displacement project could invobing the waste heat from the Tufts Cove power station within Halifax
Regional Municipality.
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3.4Scenaric470$ EOAOOCEAEAA 01 OOA&ITEIT 6 ¥ 31 A0O ' Ol
The fourth and final scenario considered the use of a diversity of technologies to rea2bltheéarget. This

scenaio was also based on utilizing smart gedhnologies to integrate renewable energyhe smart grid

is a name for a series of advanced information exchange systems that monitor and control electric

distribution. It is often usetb better couple periods of electric demand with electric supply. The smart grid
includes the use of energy storage technologies so energy that is produced can be delivered when

RSYlI yYRSR® LG ftaz2 AyOfdzRSa & RS YrampRp anddawdzlgciS e (SO
demand in accordance with available supply. Smart grid technologies are discussed in relation to renewable
energy because of their ability to match intermittent renewable energy supply with energy demand.

However, smart grids cealso be used to enhance noanewable electric systems as well,\by reducing peak

loads and converting slovesponse baséoad power to fastesponse through storage.

The strategy behind this scenario could be one whereby Nova Scotia seeks,to dewlgh Efbour market

and institutional capacity to maintain the option of scaling up a variety.of renewable energy technologies in
the future. No technology in particular is being pushed or sector of technolegies such as emerging vs.
mature. The Provinceauld aim to accumulate labour market skills @and experience with a number of
technologies.

We could also conceive of this scenario exhibiting a slightly different innovation strategy from scenario 3.
This scenario suggests that technologies such as ogehB@ar energy may require more time for learning
processes to occur in demonstration phases and that pushing these technologies into the market too early
could be a mistake.

The need for large infrastructure upgrades‘or short to medterm renewable inégration strategies might
be reduced in this scenario since streamsof intermittent energy through wind, aadetidal will be
complementaryand further supported by‘readily distributeghergy sources such as biomass (and
potentially imports and displaceent technologies)It might therefore be possible that smart grid
technologies wouldhot be essentialnithis scenario to integrate renewables with the existing 2015 target.

This scenario considers smart grid + renewables, which could include renewadteage and/or
NBySélof Sd& 8 ,RSYIYR NBaLRyaS I yR 2 Geé&NEhe@gAGV&SNID I ( A
the government the power to direct its utility board to facilitate the development of smart grids.

The inclusion,of . the concept of a srhgrid in this scenario does highlights the potential for Nova Scotia to
not rely onrmajor import projects such as the Lower Churchill to integrate more renewables after 2015.
Instead, Nova Scotia could integrate a much greater amount of renewable etheoggh a strategy of
supplydiversityanda diversity of energy storage and demand response technologies that respond to supply
fluctuations in Nova Scotia.

This might be especially relevant in considering the potential for the electrification of ddov@nScotia.
Instead of powering cars with batead coal resources, smart grid technologies could ensure that car
batteries are charged when domestic renewable supply is available and cars can feed back into the grid
when more electric supply is needed.
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Participants felt that under this scenario Nova Scotia would be capable of meeting a 40% renewables target
by 2020 due to the development of capacity in all areas of technology and-goomen experience with
renewable integration technologies such as shesrergy storage and smart demand response.

3.4.1 Policy Enablers

Encouraging a diversity of energy sources would require highly differentiated RPS or FIT policies. A FIT
would establish differential prices per technology equal to the cost of produgbios,reasonable profit and

aim to achieve diversity from the bottomizL) LJ- NI A OA LI GA2y 2F RS@SfE 2 LISNA
could also be useda policy that wailld specifically target quantities required

This scenario highlights the need for awsblabour market strategy to ensure that proper:skills and training
are available to service a broad variety of technologies. This is both to assure development by 2015 and to
establish the skills infrastructure to scalp all technologies in the future

Since new technologies are being used, this scenario could also include elements of institutional learning as
in scenario 3. Provincial poliayakers will need to monitor development and*help local communities adapt
infrastructures, organizations andles to integrate new technologies:

The mix ofeadily distributed (dipatchablg¢ and nondispatchable energy sources would appear to provide

few difficulties with respect to intermittent integration inta.the existing electricity system. This scenario,
however, also considers the development of a variety of smart grid technologies to followsaiglient
renewable integration strategy in the future. By 201fe ‘scenario could develop a smart gaiction plan

and commence energy storage R&D and dematiiniproejects as well as demonstration of demand

response applications and technologies in_cooperation with the DSM administrator. Perhaps most prevalent
would be the early establishment of legahrules‘and commencement of experimentation to poweicelectr

cars with renewable energy in Nova Scotia. Infrastructure upgrades corresponding with a smart grid action
plan in anticipation of future targets,could also commence by 2015.

A key component of institutional‘learning will be the establishment of orgaioizal protocols and new
notions of public utility regulation... The mandate of the Utility and Review Board (UARB) has traditionally
been to assure that centralized electricity development occurs at{easitto protect ratepayers. This
scenario potentlly- changes+the UARB mandate to also develop a smart grid and to oversee the
participation of a much wider group of producers.
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4 Implementation Questions

4.1 Universal Themes

Some universal themes were highlighted by participants in all scenariodirsthievolves the potential

increase in ugront costs for renewable energy and associated grid infrastructure investments. Participants
highlighted that increases in electrigit O2 &G a O2dzZ R O dza S an&igchdisesinS N WNJI
energy poerty. Some also highlighted that these higher energy price scenarios are also likely.if Nova Scotia
does nothing due to continued fossil fuel dependence, energy insecurity and potential for.carbon pricing
policies.

The level of community ownership desire@s also an issue discussed in all scenarios.

Finally, # scenarios may need tonsider the incentive forNova Scotia Power to encourage renewable
energy generation. As a vertically integrated compamgreased independent renewable energy
generationcould reduce thevalue of its existing assetsore participants,lamented the privatization of the
utility in 1992 and discussed the potential establishment of an independent system operator.

NSPI has welcomed the 25% target. The renewable energipdoto meet the 2010 target has been
YI'YRIGSR (2 02YS FTNRBY AYRSLISYRSYy(G L3R ¢SN LINE RdzZOSNA
NSPI aa potential renewable energy developer and system operator could be considered. With increased

use of enegy efficiency and distributed generation technologies, Nova Scotia might wish to consider
RSO2dzLX Ayad (KS dziAfAdl®8Qa NBGFSydzSa FNBY alftSa G2 S
sustainable energy development.
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4.2 Policy Issue Matrix
Below isa matrix of all four scenarios, with a list of potential policies for development of these
scenarios.
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