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Preface

TheHawaii WindpowerWorkshopwassponsoredby theU.S. Departmentof Energy
(U.S.DOE)and theStateof Hawaii Departmentof Business,EconomicDevelopmentand
Tourism(DBEDD.

ThePacific InternationalCenterfor High TechnologyResearch(PICHTR)organized
andconductedtheworkshopin cooperationwith U.S.DOE,theNational RenewableEnergy
Laboratory(NREL), DBEDT andtheHawaiianElectricCompany(HECO). Participantsin the
workshopincludedrepresentativesfrom theElectricPowerResearchInstitute(EPRI), the
Hawaii PublicUtilities Commission(HPUC),the Hawaiianutilities, theNationalCongressof
StateLegislators(NCSL), Hawaii Statelegislators,countygovernments,theAmericanWind
IndustryAssociation(AWEA), wind manufacturersanddevelopers,theNationalResource
DefenseCouncil(NI~DC),theUnion of ConcernedScientists(UCS), theGreenParty,the
Hawaii ConsumerAdvocate(CA), andprivatecitizens.

Theworkshopwasjointly fundedby DBEDTandNREL. The managerof the
workshopwasWarrenS. Bollmeier, II, managerof wind/solar/hybridprojectsat PICHTR.
Specialthanksareextendedto:

• RonLooseat U.S. DOE, SueHockandBlair Swezeyat NREL, MauriceKaya at
DBEDT, andArt Seki at HECOfor theirassistancein coordinatingtheagendaandproviding
overallguidance;

• Eachof the panelchairsfor theirefforts in preparing,anddeliveringexcellent
presentations;

• Eachof thepanelistsfor theirparticipationandlively commentsduringcommentand
questionandanswerperiods;and

• NancyDownes,LeonardGreer,CarolHill, Ning Huang,LindaOme,Milton
Staackman,andLyn Tongfor theirefforts in thepreparationand implementationof the
workshop. Finally, a specialmahaloto Nancyfor herdiligencein helping to prepareandedit
theproceedings.
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Abstract

On March 21 - 22, 1994, approximately80 key government,utility, industry and
private representativesmet in Honolulu, Hawaii, to discussand learnfrom eachother
how additionalwind powermight beaddedto thesupplymix for the Hawaiianutilities.
A key outcomeof the workshopwasthe consensusthat the useof wind powershould
be increasedin Hawaii. This consensuswasconsistentin all of the paneldiscussions,
throughoutthe entire workshop.Furthermore,it is significant that the discussionswere
sometimeslively, but not heated;informativeand accurate,but not biased;and
proactive,butnot reactionary.

Despitethe consensuson theobjectiveof usingmorewind power,it is also
recognizedthat not everyoneagreeson its implementation.But, what is significantand
different from pastmeetingsanddiscussions,is that thereis a willingnesson the partof
theparticipantsto continuethediscussion.This willingnesssupportsand reinforcesthe
overall recommendationto form a wind collaborativeasthevehiclefor establishingand
maintaininga cooperativeand collaborativeapproachto enhancingthe useof wind
powerto meetthe electricalenergyneedsof thepeopleof Hawaii.

The discussions,brokendown into threeseparatesessionswith a total of 10
panels,rangedfrom technologyandwind resourcestatus,to projectdevelopmentand
implementationissues, andstakeholderperspectives.

WindTechnologyandResourceStatus.Therehavebeenproblemswith the
commercializationof wind powerin Hawaii, but industry haslearnedfrom the mistakes
madein wind turbinedesignandsiting, not only in Hawaii, but on the mainlandaswell.
SomeHawaii-specificissuesremain,including designrefinementsto meetHawaii’s
environmentalconditions,integrationof advancedwind turbinetechnologyandstorage
to meetutility integrationneeds,higherpermitting andconstructioncostsrelativeto other
areas,andconsiderationof landownerconcerns,suchascompetingusesand visual
impact. Therewasa strongconsensusamongthe participantsthat all interestedparties
shouldwork togetherto addresstheissues.

ProjectDevelopmentandImplementationissues. It wasalsorecognizedthat there
hasbeensignificant insightgainedin projectdevelopmentand implementation,andthat
further improvementsarepossibleand desirable.Theutility businessis rapidly changing
acrossthe country,which hasled to alternativeownershipandoperationarrangements.
While mostwind powerhasbeendevelopedby independentpowerproducers,some
utilities arenow consideringutility or joint ownershipandoperationarrangements.
Governmenthassupportedthe developmentof newwind technologyandis now
advancinginitiatives to assisttheindustry’s commercializationactivities.Wind power
offers attractiveeconomicandenvironmentalbenefitsincluding increasedemployment
andreducedsupplyrisks. Utility planninghasbecomemorecomplexanddifficult given
uncertaintiesin forecastingand traditional supplysources,andenvironmentalconcerns.
Utilities, in Hawaii alongwith manyacrossthe mainland,arenow implementing
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integratedresourceplanning(IRP) asa meansto addresstraditionalplanningneeds,as
well asenvironmentalandotherpublic concerns.Theneedfor cooperationand
collaborationin projectdevelopmentand in IRP againwasviewedasa high priority.

Sta/eeholderPerspectives. The stakeholdersaretheorganizationsand individuals
impactedby wind powerdevelopmentand, in the broadercontext,by 11W. To date,too
muchemphasishasbeenplacedon substanceratherthanprocessin utility planning,
bothat the PUCs acrossthe nationand in the IRP processitself. IRP is a relativelynew
processand is evolving. Improvementsaredesirablein termsof seekingandutilizing
input from all stakeholders.To date,thepreviousplayershavebeentheutilities, thePUC,
industry andenvironmentalandcommunityactiongroups.In general, the public appears
to supporttheuseof wind power,but strugglesto assertits views in the IRP process.
Thereis a needto reexaminethe role of public input andhow it canbe effectively
mobilized. Recently,therehavebeeninitiatives by PUCs andstatelegislaturesto support
wind power,aswell asotherrenewables.Specificinitiativesdiscussedincludedgreen
pricing, greensolicitations,utility incentivesand “risk-adjusted-rates”for evaluationof life
cycle costsfor renewables.Themost successfulinitiativeswere thosewhich hadthe
supportof the key stakeholders,including the utility, PUC, legislature,industryand the
public.
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1.0 Introduction

The Hawaii WindpowerWorkshop,held in Honolulu, Hawaii on March 21 to 22,
1994, wassponsoredby the U.S. Departmentof Energy(DOE) and the State of Hawaii
Departmentof Business,Economic Developmentand Tourism (DBEDT). The Pacific
International Centerfor High TechnologyResearch(PICHTR) organizedand conducted
the workshopin cooperationwith U.S. DOE, the National RenewableEnergyLaboratory
(NREL), DBEDT and the Hawaiian Electric Company(HECO). About 80 key members
from local and federal governments, the Hawaiian utilities, the wind industry,
environmentalandlocal community-actiongroupsandthe public attendedtheworkshop.
SeeappendixA for thelist of participants.

Therearetwo overallgoalsfor thisworkshop:

to support the integration of additional wind power into the Hawaiian utilities
supply mix by providing up-to-date information and transfer of modern wind
technologyto thevariousstakeholdersin Hawaii’s energyarena,and

to identify appropriatemechanismsfor considerationof windpowerwithin the IRP
process.

The workshopwas organizedinto a seriesof five sessionswith a total of ten, one-
hour panel discussions.See appendix B for the workshop agenda.Eachof the panel
discussionsincludeda 3-minutepresentation,followed by three,5-minute panelmember
responses(panel 1 had 5 members), and a 15-minutegeneral questionand answer
period. Eachof the sessionsand paneldiscussionsaresummarizedin theseproceedings
asshownin theTable 1.1.

See appendicesC through F for copies of the presentationcharts/slides,and
detailednoteson the panelmemberresponses,and thegeneralquestionsandanswers.
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Section Session Panel Topic

1.2 1 History of Windpower in Hawaii

2 2 TechnologyandResourceStatus

2.1 2 1 TechnologyandIndustry

2.2 2 2 ResourceAvailability

2.3 2 3 Utility InterfaceIssues

3.0 3 Project DevelopmentandImplementationIssues

3.1 3 4 ProjectDevelopment

3.2 3 5 GovernmentSupport

3.3 3 6 Benefitsof Windpowerto Hawaii

3.4 3 7 IntegratedResourcePlanning

4.0 4 StakeholderPerspectives

4.1 4 IntroductoryComments

4.2 4 8 Public Perspectives

4.3 4 9 RegulatoryPerspectives

4.4 4 10 LegislativePerspectives

5.0 5 Wrap-Up, Conclusionsand Recommendations

Table 1.1 Organizationof theProceedings

I
I
I
I
I
I
I
I
I
I
1
I
I
I
I
I
I
I
I
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1.1 Opening Comments

Andrew Trenka, PICHTR vice presidentfor engineeringsystems, started the
Hawaii Windpower Workshop off by welcoming the participantson behalf of the
sponsoring agencies, the U.S. DOE and the State of Hawaii DBEDT and
acknowledgedthe contributions made by HECO and the Hawaii Natural Energy
Institute of the University of Hawaii and NREL in the organizationandcoordination
of the workshop. He expressedappreciationfor the sponsorssupport and their
interestin the topical areasof wind energy.Healso extendedhis appreciationfor the
participantsin sharingtheir perspectiveson Hawaii’s energyneedsspecificallywind
power. Naming the various types of groups and organizationspresent,Mr. Trenka
pointedout that the integrationof all thesegroupsis essentialto putting togethera
viable plan for the implementationof wind energyin Hawaii:

• wind industry
• governmentagencies,bothstateand federal
• statelegislators
• regulators
• utilities
• generalpublic (includingadvocacyandconsumerorganizations)

He thenwenton to paraphrasetheobjectivesof the workshop1:

1) Examine the viability of stimulating the integrationof windpower into the Hawaiian
energymix.

2) Discussthe advancesof wind technologywhile touchingon the successstoriesand
innovative approachesto the implementationof windpower on the mainlandas well
asworldwide.

3) Identify the appropriate and neededaction for integrating windpower into the
Hawaiian utilities via the integrated resource planning (IRP) processand other
relevantinnovativeapproaches.He pointed out that oneof the reasonswhy PICHTR
strove so mightily to hold the Windpower Workshop in March was becauseIRP
planningactivities were in processat that time and it was hopedthat the deliberation
from the workshopwould help to impact that planningprocess.He emphasizedthat
the IRP docketsand activities arecritical for defining a pathwayfor the successof
windpowerin Hawaii.

1 Editorial comment: It is believedthat this approachcould be applied readily to workshops for

otherrenewabletechnologies.
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Mr. Trenka cautioned the workshop participants to focus on the lessonslearned
from the pastusesof windpowerin Hawaii andnot to lay blameon anyonegroupfor its
failures. He also remindedthem that the workshop was not a marketing tool for wind
manufacturersbut ratheran opportunity to provide currentinformationon the advances
in the technology.

The primaryobjectiveof theworkshop,he said, wasto stimulatea dialog to assess
the successstories of windpower on the mainland and discuss how it can be
implementedherein Hawaii.

In closing, Mr. Trenkaaskedevery participantpresentto introduce themselvesand
identify the organizationsthat they represented.Taking time to invite the sponsoring I
agenciesto sharesomeof their thoughtson wind energy, he first introducedMr. Ron
Loose, director of the Wind\Hydro\OceanDivision of the Office of Utility Technologies
of the assistantU.S. secretaryfrom the Departmentof EnergyEfficiency andRenewable
Energy. In this capacity,Mr. Loosealso servesas the director of the U.S. Departmentof
Energy’sFederalWind EnergyProgram. I
RonaldLoose,U.S. DOE

Mr. Loose greetedthe audienceand, as director of the Federal Wind Energy
Program,acknowledgedthe support from the Office of IntegratedResourcePlanning
(administered by Dr. Robert San Martin) under the U.S. DOE Office of Utilities I
Technologiesascosponsorsof the Hawaii WindpowerWorkshop.

We arewitnessingsomeexciting times and perhapsseeinga resurgencefrom the
1980’s in wind energy development,Mr. Loose noted. There have been substantial
improvementsanda dramaticincreasein thefederal wind energybudget.He pointedout
that when he took office, the federalwind energybudgetwasabout$8.5M. Going into
theappropriationbudgetprocessfor 1995, thebudgetis at $51.5M.

CurrentlytheU.S. DOE supportssevendifferent turbinedesignsbeingdevelopedfor
neartermuse.Thereareworking prototypesfor thesedesignscurrently being tested.All
of theseshouldbe on the market during 1994-1995and the DOE hasplayedan active
role in their development,he emphasized.

In addition, thedepartmenthas instituteda unique 1 .5~productionincentivewhich
is quite different from past tax incentives.It works quite simply, he said, if you don’t
produce,you don’t getpaid!

~Wearealsowitnessingan increaseuseof the integratedresourceplanningprocess
by utility plannersalongwith expandingmarketsboth domesticallyand internationally
for wind energy.Currently, 2000 MW are being negotiatedor are in use.The American
Wind EnergyAssociationannounceda goal of 10,000MW by the year A.D. 2000. This is

an ambitiousbut achievablegoal,” Mr. Loose stated. Coinciding with this, the European
Union announcedits goal of 4,000MW by theyearAll 2,000.

4 I
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“We are seeingan emerging market that will provide businessstability as the
technologymatures,”Mr. Loosesaid.

More importantly from his perspective, he said, the administration’s recent
announcementof a Global ClimateChanReActionPkin hasallowedthefederal programs
to reestablishsupportto a commercializationeffort.

The action plan calls for a marketmobilization collaborative. Industry, utilities and
other interestedstakeholdersare in the processof forming that collaborative.Theseare
just someof the things that are coming togetherto bring a very bright future for wind
energy.

In closing, Mr. Loose statedthat given Hawaii’s wind resources,he was confident
wind powercan makea contributionto Hawaii’s energymix. He thankedeveryonefor
their participationandlookedforward to a productiveworkshop.

TakYoshihara,Stateof Hawaii DBEDT

Next, Mr. Trenka introduced Dr. Tak Yoshihara, deputy director of the State of
Hawaii DBEDT.

Dr. Yoshiharabeganby welcomingparticipantson behalfof DBEDT asa cosponsor
of the Hawaii WindpowerWorkshop.The primary responsibilityof the Departmentof
Business,Economic Developmentand Tourism, he pointed out, is to formulate policy
andprogramsto stimulatesupportandpromoteeconomicdevelopment.

Hawaii’s economyhasbeensuffering for threeyears, due in large measureto the
downturns in tourism attributable to the economiesnationally and internationally. A
majorbarrierto Hawaii’s economicgrowth is thehigh costof living anddoing business.

“Energy is but one componentof that cost but one we feel is very important.
Hawaii’s cost for electricity is the highestin the nation, threetimes higher than parts of
the Northwest. Gasolinein Hawaii is currently pricedat $1.50 a gallon. In Washington
D.C., I am told today, a gallon of regular unleadedgasolinecosts about $1.00,” Dr.
Yoshiharasaid.

“If we areto competeeconomically,we must reducethe cost of energy!” he stated.
Becauseof the strong link betweenthe economyandenergy,the directorof DBEDT has
alsobeendesignatedasthestate’sEnergyResourcesCoordinatorwith following objective
for thestate:

“To insure a dependable,efficient and economical energy system capable of
supportingHawaii’s needswhile increasingthe state’senergyself sufficiency and energy
security.”

At the presenttime, Hawaii hasneitheran economicalnor a reliable energysystem
and will not have one as long as the state is linked to petroleum coming out of the
Middle East.

5
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Dr. Yoshihara observedthat twenty years havepassedsincethe OPECoil embargo
and little progresshas been madenationally towards reducing our vulnerability toward
the sourceof ourprinciple energyform. “DesertStorm hastaughtus how importantthat
energysupplyis to ournational andenvironmentalsecurity.”

He noted that Hawaii’s energy and environmentalproblemsare of a magnitude I
much worse~thanthe rest of the country. Yearly we see a plethora of legislative bills
indicating thelegislature’sinterestin helping to solve this problem.This pastyear, thanks
to RepresentativeDuke Bainumand SenatorMatt Matsunaga,energyin Hawaii becamea
focal point with the conveningof the Energyand EnvironmentalSummit. This summit
wasa good forum for all sectorsof local society to get togetherin order to discussthe
issuesandchartour coursefor thefuture.

The EnergyandEnvironmentalSummil~confirmed a deepandwidespreadinterest
in the subject of energy especiallyin the support for renewableenergy systemsand
developmentin Hawaii. However, despitea strong commitmentover the past 15 years
and the number of legislative measuresput into statutesto encouragedevelopmentof
renewableenergies,Hawaii has still fallen far short of its original expectations.In
reviewing those past expectations,Dr. Yoshihara outlined the following findings in a
1980study conductedby LawrenceBerkeleyLaboratoryfor DBEDT to forecastthe future I
of renewableenergyin Hawaii.

• By 1995, oil prices would rangefrom $47 to $129 a barrel. Thecurrent pricefor
a barrel ofoil is $15.00.

• By 1995, an underwatersubmarine cable would be in operation bringing
geothermalenergyfrom theBig Islandto Oahu.No cableexistsnor arethereany
plansfor one.

• By 1995, therewould be no needfor largeoil-fired plantson the islandof Oahu I
exceptto beheld in reserve.

• By 2005, 432 MW of wind powerwould be generatedon Oahu. Currently ~1 I
MWofwindpower is operational.

Dr. Yoshihara next posed the question, “Why has Hawaii fallen so short of the
mark?” Acknowledging that oil prices havenot risen nearly as much as predictedas part

of the reason,hepointed out that therewere otherfactorsas well. Recallinga quote from
the past, he drew a strong correlation to emphasizethe high Cost of research and

development.

“Things we don’t understand,prove moredifficult thanwe believe,” he quoted. I
“New technologyalways Costs more and takes longer to maturethan we anticipate,”

he said siting some personal examplesof this ranging from fixing a leaky faucet to
hangingwallpaperand learning how to swing a golf club.

I
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Drawing a disposablerazor out of his shirt pocket, Dr. Yoshihara madea further
analogyof this concept.

“This gadget,”he said, “ is a Gillette SensorRazorwith a simple objectiveto provide
you with a close,smoothshave.Simple,but it cost $200M in researchanddevelopment
to produce.It is very high tech!”

Today’s society is complex and demanding.It demandsperfectionas accurateas a
computerand as reliableas the motor on your refrigeratoror the Seikowatch on your
wrist. The Gillette razor story demonstrateshow costly it is to achievethis level of
perfectionin oursociety,he said.

In the 1980’s, the building of wind machinesseemedto be a simpler processthan it
actuallywas.It took a generationof windmills to prove that wind machines,if they were
to meetmodemrequirements,would be moredifficult to build than initially thought.

“In the end, the wind industry realized, it had not paid the price to provide the
performancerequired,” he said. “What if Gillette had releasedits product after only
spending$50M insteadof $200M?”

“The wind industry hasfinally paid the price andwindpowerhasfinally comeof age
and I don’t believethat we have to wait another15 years to confirm this. DBEDT is
bullish on wind powerand its applicationto Hawaii. “he said.

With someof the finestwind resourcesin the country, the high cost of electricity and
the state’svulnerability to fossil fuels, DBEDT stronglysupportswind powerand remains
committedto its successin Hawaii.

“We have 11 years to go to fulfill the prediction made in 1980 to have 432 MW of
wind poweron-line by theyear2005. Let’s not betagainstthis possibility,” Dr. Yoshihara
said in closing.

Andrew Trenka, PICHTR

Mr. Trenka thanked Dr. Yoshihara for his keynote speechand offered these
reflectionsof Hawaii andwind energy.

“Hawaii has been in the businessof renewableenergy, supportiveof renewable
energyand in the forefront of the developmentof renewablessince the late 1970’sand
theearly 1980’s. Many of you sawsomeof the resultsof that leadershipwhenyou visited
thewind farm in Kahukuthis morning.”

Hawaii recognizedits dependenceon fossil fuels early on and set forth specific
goalsand attemptedto implement legislativeaswell asregulatoryactionsto achievethe
implementationof renewablesin Hawaii. Reiterating‘what Tak Yoshiharasaid,Mr. Trenka
notedthat Hawaii is still nowherecloseto theobjectivesit setforth in 1980.

“We can all get together now as we did in a similar workshop organized and
conductedby HNEI in 1985 and identify solutionsand approachesto the problem and

7
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realize no significant progress.We must focus on solutions that are implementableand
seta clearpathfor implementation,”saidMr. Trenka.

In summarizingthe advancesmadein field of wind energy,Mr. Trenka cited some
recentnationalstatistics.

• More than 1500MW of wind powerarecurrentlyon-line in California.

• More than3 billion kW/hr of poweraregeneratedin the UnitedStatesby wind
poweron-line

• In otherstates,programsto integratewind powerarebeingimplemented:
1500MW of wind powerarebeingsolicitedin California I
300 MW in NewYork State,and
100 MW in Minnesota(now increasedto 425 MW).

Worldwide therehas been a resurgenceof interest in wind energy.The European
communityinstituteda programfor putting 4,000MW of wind power on-line by the year
2000, a very ambitious goal. With some of the best wind resourcesavailable, Hawaii I
oughtto be participatingin someway.

• Capitalcostsaredownfrom $3,000to $950perkW installedand some
manufacturerssaythey cando it for less.

• O&M costsaredownto N perkW/hr.

• Reliability is up to 85%to 95%or greater.

• A 50 MW wind farm canbe developed,designedand implementedin 18
monthsor lessaccordingto somewind industryexperts.

For thoseof us in Hawaii looking to implementthe integrationof wind energy,this is
an encouragingmessage.Throughout the mainland, innovative legislative and utility
actionsand powerpurchaseincentivesare being targetedranging from the conceptsof
green pricing, pilot wind projects funded by the stateand standardpower purchase
contracts.

After providing a brief litany of some of the topics to be discussedover the next day
and a half, Mr. Trenkaintroducedthe first sessionpresenter,WarrenBollmeier to leadoff
with the History of Windpower in Hawaii. Mr. Bollmeier has been involved in wind
energysince 1977 on the Small Wind SystemsProgramat Rocky Flats, Coloradoduring
the early daysof the federalwind program.He is an active participantin the field having
beenawardedthe AWEA awardfor “maintaininga strongand activeworking relationship
with thewind industry” in 1986. I

I
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1.2 History of Wind Powerin Hawaii—WarrenBollmeier,PICHTR

Early Usesof WindPower in Hawaii. Early usesof wind power in Hawaii include
the discovery and the settling first by Polynesiansin sailing canoesand later by
Europeansin the larger square-riggers.Water-pumperswere usedon most islandsfrom
aroundthe turn of the century. But most of theseearly turbinesdisappearedwith the
adventof the utilities.

Renaissanceof WindPower in Hawaii. In 1973, the nation learnedthat the low-
cost, supply of oil could not be guaranteed,and this led to the investigation of the
potential energycontributionsfrom renewables. It led to a renaissanceof wind power
acrosstheU. S. andespeciallyin Hawaii.

Therewereseveralkey playersthat contributedto therenaissancein Hawaii:

1) the state,which wasamongtheearly leadersin recognizingandvaluing renewables;

2) government,both federalandstate,which supportedearly researchanddevelopment
(R&D) and market conditioning activities in wind (theseactivities are discussedin
Panel5: Got~rivnentSupportto Industry);

3) the utilities, which supportedthe R&D activities, suchas HECO’s participationin the
MOD-OA program with DOE, MECO’s purchaseof a Windane wind turbine and
participationin the Zond/Wind-Dieselproject with DBEDT, HELCO’s integrationof
three wind farms on the Big Island, and, most importantly, Hawaiian Electric
Industries’ (HEI’s) formation of Hawaiian Electric Renewable Systems (HERS) to
becomethefirst U.S. utility to own andoperatea wind farm;

4) the University of Hawaii, which becameheavily involved in wind resourceassessment
and R&D and public awarenessactivities;and

5) the wind industry, which moved out to set the stage for commercial activities in
Hawaii.

CommercialActivities in Hawaii. For theworkshop,PICHTR prepareda summary
chart(Table 1.2) of the five majorwind farms in Hawaii, which include threeon the Big
Island:Kahua Ranch,Lalamilo Wells, and Kamaoaand two on Oahu: Makani Moa’e and
MakaniHo’Olapa.The first, KahuaRanch,was installedin 1983, the last, Kamaoain 1988.
It is important to note that all of the wind turbines were first or secondgeneration
prototypes,with the exceptionof the MOD-5B, and the size of the wind turbinesranged
from relatively small (Jacobs)to theworld’s largestwind turbine—theMOD-5B.

All of thesewind turbinesexperienceddesign andoperationproblems,like others
in California and at other locations. It is also important to note that the wind farms in
Hawaii are small in capacityat less than 10 MW, comparedto the wind farms on the
mainlandwhich are typically 25 to 50 MW or more(the total of the five wind farms in
Hawaii is 27 MW). In general,the wind resourcein Hawaii is strongerthanmost sites on
the mainland,e.g., the wind site at KahuaRanchis oneof the bestin theworld.

9
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Throughout1992, the Hawaii wind farms have savedapproximately450,000barrels
of oil andapproximately$9.OM.

LessonsLearned. The lessonslearned,from a technicalstandpoint,can be broken
down into two general areas—sitingand wind turbine design and performance.Two
importantlessonswere learnedin siting: I
1) the single4owerwind measurements,while representativeof industry practiceat the

time, did not provide adequatedata for the siting of the wind turbines—thisgenerally
led to overpredictionof availablewind speedsandenergyoutputs;and

2) the spacingin someof the wind farm arrayswastoo tight, resulting in reducedpower
outputs and higher-than-anticipatedturbine dynamic loads. The latter tended to
exacerbatewind turbine design problems. The good news is that industry has
developedmicrositing and analysis techniqueswhich have solved the early siting I
problemsand reducedthe risk in estimatingwind farm outputs.

Therewere two importantlessonslearnedin wind turbinedesignandperformance: I
1) the wind turbinesare representativeof older technology,someof the wind turbines

did not perform to their predicted power curves, most had higher-than-predicted
operations and maintenance(O&M) costs, and some experiencedpower quality
problems.Thenetresultswere lossesin revenues;and

2) atmosphericandenvironmentalconditions in Hawaii tendedto exacerbatethe wind
turbinedesignprocess—specificallythe ambient levelsof turbulencewere higherthan
anticipatedand therewere some componentfailures due to salt corrosion at some
sites.The good news is that therehave beenmajor advancesin wind turbine design
which have resultedin dramatic improvementsin performanceand reliability and
therehavealso beensignificant reductionsin wind turbineand wind farm costs.The
wind industry has maintained its interest in Hawaii by continuing to operateand

improve the output of their wind farms and are seekingto enhancewind power’s
contribution to Hawaii’s electric powersupply. The industry is also seekingto meet
growing marketneedsin theAsia-Pacific.

TheFuturePotentialfor Windpower in Hawaii. Theperformanceof wind turbines
hasimproveddramaticallyandcostshavedroppedsignificantly, the futurepotential in
Hawaii would appearto bebright. Thequestionput to workshopparticipantswas:why
is it that wearen’t putting up more turbinesin Hawaii? Most would agreethat the answer 1
is not a simple “we havegot to do this or we havegot to do that,” in fact, that is oneof
the reasonseveryonewasat the workshop.Furthermore,theworkshopwas organizedto
addressall of the key issuesimpacting furtherwind powerdevelopmentin Hawaii.
Despiteall of thepotential reasonsor issuesimpactingthe development,thereis one
very compellingargumentfor further development—thewind resourcein Hawaii is so
great,we oughtto beableto find a wayto useit moreeffectively.

I
10



— — — — — — — — — — — — — — — — — — —
Proceedingsof theHawaiiWindpowerWorkshop
FINAL Report—July29, 1994

Wind farm KahuaRanch LalamiloWells MakaniMoa’e MakaniHo’olapa Kamaoa

Owner/Operator KahuaRanchLimited Lalamilo Ventures MakaniUwila MakaniUwila KamaoaPartners

Location KahuaRanch

Islandof Hawaii

Puako

Islandof Hawaii

KahukuPoint

Island of Oahu

KahukuPoint

Islandof Oahu

So~ithPoint

Islandof Hawaii

Terrain Mountainpass
~

Basically flat Complex Complex Moderately

complex

Wind speed 9.0 rn/s (20 mph) 7.6 rn/s (17 mph) 8.1 rn/s (18 mph) 8.1 rn/s (18mph) 7.7 rn/s (17 mph)

InstalledCapacity 3.4 MW (2 phases) 2.3 MW 9 MW 3.2 MW 9.25 MW

InstalledCost Not Available Not Available $25M $15M — $11.7M

OperationalDates 1983 to Present 1985 to Present 1985 to Present 1987 to Present 1988to Present

Turbines

(Number)

jacobs(198)

Phase1-17.5 kW (18)

jacobs(122)

17.5 kW (39)

Westinghouse

600 kW (15)

MOD-5B
3.2 MW (1)

Mitsubishi
250 kW (37)

Phase2-17.5 kW (180) 20 kW (83)

—Rotor Diameter 8.0 m (26’) 8.0 m (26’):17,5 kw 43.3 m (142’) 97.6 m (320’) 21.9 m (72’)

8.6 m (29’):20 kW

CurrentCapacity 300 kW (18 turbines) 1.7 MW (90 turbines) 7.8 MW

(13 turbines)

3.2 MW 9.25 MW

(37 turbines)

CapacityFactor Not Available Not Available 25% 20 to 22% Not Available

Table 1.2 Hawaii Wind Farms(CommercialProjects)
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I
2.0 Technology and ResourceStatus I
2.1 Panel1: Technologyand Industry I
PanelChair

SueHock- NationalRenewableEnergyLaboratory(NREL), Golden,Colorado.

PanelMembers I
EricMiller - KenetechWindpower
RobertLynette- R. LynetleandAssociates
JeffMaurer— TheNew Work!PowerCompany
EdanHarel — TRMAdvancedWindTechnolo,gies,Lid.
RobertH. Gates— ZondSystems,Inc. I
Goals I

The goals of this panelwere to review the track record of the U.S. wind industry,
includingcurrentindustry structureand status,wind farm/turbineperformanceandcosts,
andsuitability for applicationin Hawaii’s market.

Summary I
Wind Technologyand Industry Growth. Wind technology, and the industry

supportingit, have improvedand grown dramaticallyover the past 10 to 15 yearssince

the first wind farms were developedin California. The performanceof wind turbines,
measuredin terms of energycapturedand capacity factor, has improveddramatically.
Thecostof wind energyhasdroppedsteadilyduring the 1980’s and is now approaching I
5 cents/kWhfor somesites. At 5 cents/kWh,wind energyis consideredcompetitivewith
fossil fuels for electric utility power generation.The overwhelming consensusof the
panelwas that wind turbine technologyis hereandnow, it is readyfor Hawaii and will
be oneof the cheapestsourcesfor new electricpowergenerationin Hawaii.

FutureProjections. As the industry continuesto mature, wind turbine designsare I
expectedto improve further. With continued governmentassistanceand the anticipated
entranceof larger U.S. companiesinto the wind energyaren~i,the costs are expectedto
drop evenfurther, perhapsto as low as 3.5 cents/kWh for somesites by the end of the

decade. I
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Needfor GovernmentSupport. Thereappearsto be a growing consensusthat the
industry does not need the direct subsidies (i.e., tax credits) that fueled the initial
developmentof the wind farms in California. At leastone industry representativeat the
workshopstatedthat wind energyis “fully competitivewith fossil fuels,” aswas the case
in the recent competitive bidding process in California. However, in Hawaii, where
constructionand land costs and smallerwind farm or system capacitiesincreasecosts,
some government incentives may be warranted. In addition, there is a need for
continuedgovernmentsupportin RD&D and marketconditioningactivities to reducethe
risk of the introductionof wind technologyin the utility marketplacethroughoutthe U.S.
andespeciallyin Hawaii.

Recommendations

RD&D Support.Governmentsupportto the developmentof advancedwind turbine
designsis viewedasa key factor to thefurther reductionof turbinecosts and resolving
otherRD&D issues,suchasutility interfaceissues,avianmortality andvisual impact.

Market Gonditioning Activities. Continued government assistanceis neededto
reducethe perceivedbarriersto the market. Raising public awarenessis seenas one of
the key roles that both the state, local and federal governmentscan play. Specific
objectives would be to promote the environmental, economic and energy security
benefits that wind power can offer. In addition, industry representativesfelt that
governmentcanhelp by promoting appropriateconsiderationof wind powerwithin the
utility IRP/regulatoryand legislativeprocesses.

13
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I
2.2 Panel2: ResourceAvailability

PanelChair I
Karen Conover—R. Lynette&Associates,Redmon4,Washington

PanelMembers

Dick Cameron— Alexander& Baldwin,Hawaii Commercial& Sugar
MontyRichards-KahuaRanchLimited
MasonYoung- StateofHawaii DepartmentofLandandNaturalResources I
Goals

The goals of this panelwere to provide information from a Hawaii State funded
wind resourceassessment,identify interestedlandownersand discuss land-availability
issues.

Summary i
Past Wind ResourceAssessments. The State of Hawaii Departmentof Business,

EconomicDevelopmentandTourism(DBEDfl with contractedsupport by R. Lynette&
Associates(RLA) hasperformedan evaluationof Hawaii’s RenewableEnergy Resource
Assessments(Ref. 1) as a precursoractivity to the Hawaii Energy Strategy (HES). The
results included an evaluation of potential wind sites basedon wind data collected
through stateand federally-fundedprojectswith the University of Hawaii (Meteorology
Department),the Hawaii Natural EnergyInstitute (]E-INEI) andothers.High potential sites
were identified after screeningbasedon land ownership,plannedor competinguses,
proximity to utility infrastructure,etc., for eachof the majorHawaiianIslands.

Current Wind ResourceAssessmentActivity. Based on the resultsof the RLA study,
DBEDT has funded additional work with RLA to install, operateand analyze the data
from wind monitoring stationsfor one year at eight sites: two on Kauai, two on Oahu,
two on Maui andtwo on the island of Hawaii. Karenillustratedwith a seriesof mapsthe
relative locationsfor land ownershipandzoningfor eachof sites.

PotentialProject Sizesand Characteristics. Karen discussedpotential project sites

on eachof the inhabited islands(exceptNiihau). It is clear that the land is suitable for a
numberof projectsin the 5 to 50 MW range.Most of the landis ownedby either thestate
or private parties.Most of theland is currentlyzonedagriculture.
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LandownerIssuesand Concerns. A number of concernsand issues have been
raisedby landownersregardingthe useof wind power in Hawaii. However, the primary
concernswere visual impact, competingor conflicting land uses,potential difficulties in
permitting projects,andoverallpublic acceptanceof wind power.

Recommendations

Joint Venture and Teaming. During this panel discussion,there was a strong
consensusthat everyonemust work togetherasa team(or joint venture)to developthe
wind powerpotential for the good of Hawaii. The team shouldconsistof the landowner,
utility, government, environmentalgroups, the manufacturer/developerof the wind
technologyand the public in general. It was felt that key issuescould be identified,
addressedand resolvedthrough the early and committed involvement of eachof the
teammembers

PublicAwareness.Again, as in panel 1, the consensuswas that the public must be

madeawareof the benefitsof wind power in generalandmerits of specificprojectsat an
early stage.By public, the consensusis that it is not sufficient to include environmental,
cultural or local-action groups, but also all non-affiliated individuals who wish to
participatein the process.

StateAgencyCoordination. There was renewedsupport from the panel for an
objective that the state has recognized for some time, i.e., that the permitting agencies

could coordinatebetter to facilitate the permitting process.By facilitate, the consensus
was that the processcould be streamlinedand shortenedwithout short-circuiting the
public’s right to participate.

References

1) ComprehensiveReview and Evaluation of Hawaii~sRenewableEnergy Resource
Assessnwnts,DBEDT, prepared by R. Lynette and Associates, Redmond, WA,
April 27, 1992.

2) Small SystemPeiformance Under High Wind Plant Penetration, ResearchProject
2790-04,EPRI, Palo Alto, CA, preparedby ElectrotekConcepts,Inc., Knoxville, TN
March 1993.
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I
2.3 Panel3: Utility IntegrationIssues

PanelChair

Charlie Smith— ElectrotekConcepts~,lnc., Arlington, Virginia. I
PanelMembers

HamishWon,g- Hawaiian ElectricCompany I
EdDeMeo— ElectricPowerResearchInstitute
JonathanLynch— Northern PowerSystems 1
Goals

The goalsof this panelwere to discussutility integrationissueswith an emphasison
the resultsof a study conductedby EPRI andHawaii Electric Light Company(HELCO).
The issuesinclude power quality, operationalcharacteristics,systemreliability, system I
stability, loadmatch, needfor storage,andpenetrationlevels.

Summary I
Shortcomingsof Conventional TechnologyExperienceon the island of Hawaii.

Charlie Smith reviewed the utility systemvoltage and frequency regulation problems
encounteredwith DC machineswith invertersand induction machines.Theseproblems
were magnified in Hawaii due to a weak, isolatedsystem (i.e., non-grid intertied)with
poor frequencyregulation. He also discussedsome bulk wind farm output data from
Tehachapiand Hawaii. For example, these indicate that the power fluctuations are
reducedas a function of 1/N where N is the numberof wind turbinesin the array and
the reductionis basedon thefluctuationsfrom onewind turbine.

RecentEPRJJHELCOStudy on Small SystemPeformance. This study (Ref. 2)
included analysis of six utility operationalscenariosand consideredthe impacts of
various eventswith and without the presenceof wind turbines (both conventionaland
advanceddesigns)on the system. Mr. Smith noted that operation of the existing utility
system presents a significant challenge and experiences significant problems.

Conventional wind turbines only aggravatethe situation. Advancedwind turbines, with

variable-speed,constant-frequencyoutput, presentno problemsto the operating system,
and offer some potential benefits, through the capability of limiting outputs during
increasingwind conditions. I

I
—~ I
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Recommendations

Wind Technology.It wassuggestedthat wind technologyhasadvancedto the point
wherethewind turbinesshouldnot presentoperationalproblemsto theutility. However,
as the penetrationof wind power increaseson the utility system,overall powersystem
planning is paramount.

Utility SystemPlanning. Mr. Smithsuggestedthat the key factor limiting the size of
a wind farm is the sizeof the largestconventionalunit on the island. Specifically, with
the currentgenerationmix, there is insufficient spinning reserveavailable during peak
periodsto cover the loss of the largestunit. He suggestedthat advancedwind turbines
could also helpthesituationby “participatingin spinningreserve.”

Advancedwind turbines,either in isolation or as part of an automaticgeneration
control(AGC) strategywith spinningreserve,offer the opportunity for increasedamounts
of wind generationand improvedsystemoperation.

SpeqflcTopicsfor Consideration. From the overall utility operationalperspective,it
was recommendedthat: a spinning reserve policy be adopted, an AGC system be
implemented,andbenefitsof storage,with or without renewables,be examined. With
respectto increasingwind penetration,advancedwind turbinesshouldbe evaluatedfor
anyfuture installations.
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3.0 ProjectDevelopmentandImplementationIssues

3.1 Panel4: Project Development

PanelChair-

JanHamrin — Hansen,McQuat~Hamrin & Rohde,SanFrancisco~,Ca4fornia

PanelMembers

Dan Ching- HECO
Curt Maloy— New WorldPower
Keith Aix~y- ZondSystems

Goals

The goals of this panel were to discussutility planning, alternative acquisition
methods,resourcecontracting,alternativeownershiparrangementsand permittingissues.

Summary

The New Utility Paradi~in.The utility businessin the U.S. andaround theworld is
changing rapidly due to a number of factors including: greater emphasison the
environment, greater concern over future risks (changing fuel costs, environmental
regulation,utility structure),addressingconsumerneeds,greateruse of market forces,
and more emphasison energyservices.The movementis towardsgreaterflexibility in
contractingand investmentsandhedgingstrategies. I

AcquisitionMethods. Methodsdependon the type of program,i.e., start-up,RD&D
or basic resourceacquisition,and the perceptionandmanagementof the risks involved.
The key risks are forecasting, environmental (including environmental regulation),
economic(fuel-basedversusresource-based)andtechnological.

Alternative OwnershipArrangements.Traditional utility ownership arrangements
provide certain benefitsto the shareholders,but there are risks which the utility assumes
initially. Theserisks, however,are ultimately borne by the rate payers.In contrast,non-
utility ownershiparrangementstransfermost of the risks to the developer, but remove
benefits to the shareholder.Until recently, most wind projects have been developed
undernon-utility arrangements.But as utilities now weigh ownershipdecisions,thereare

also several “hybrid” arrangementsthat might be considered.For example, the risks can
be sharedas in the typical “turnkey” project, also referred to as the build-own-transfer

(BOfl. The utility can gain experiencewith new technologiesat lower technologyand
cost risks, while obtaining shareholderbenefits. Of course, once the utility accepts

I
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ownership,it bearstheperformancerisk. A secondoption is the build-own-operateand
transfer(BOOr), which is similar to theBOT but includesa transitionor operationphase
during which the developer assumesthe initial O&M risk. However, it has the
disadvantageof beingmorecomplexfrom a contractualstandpoint.

ResourceContracting. Thereareseveralimportantissuesto resolveduring contract
negotiations: financiability, pricing certainty, interconnection requirements, contract
sanctity, curtailmentand dispatchability issues,as-deliveredcapacityand length of the
contract term. The use of standardcontractswith standardterms and conditions are
valuable in facilitating the negotiation process.Specifically, the standardcontractcan
simplify negotiations,reduceuncertainty,createequity amongthe participantsandspeed
theprocess.

Permitting issues. Proposedwind projectsin Hawaii havegenerallybeenfor land
zonedasagriculturalorconservation. Useof agriculturalland for wind projectshasbeen
authorizedbasedon an applicationfor a varianceto 30’ height restrictionsin the current
zoninglaws.The requestis subjectto a public hearingandapprovalby appropriatestate
or county agencies.Use of conservationland is more involved and is initiated with a
ConservationDistrict Use Application (CDUA) requiring an environmental assessment,
and, if necessary,an environmentalimpactstatement.The processis subjectto a seriesof
public hearingsat the discretionof the approvingagency.

Recommendations

Ownershzp Arrangements. Alternative ownership arrangements should be
consideredfor future wind developmentsin Hawaii.

Wind Technologyimprovements. In addition to further reduction in the costs of
wind power in Hawaii, new wind technology must improve the quality of the wind
power currentlydelivered to the utility and addressissuesof visual impact and avian
mortality.

Cooperationand Coi~fidence-Building. Industryand the utility needto cooperate
and build confidencein the application of wind technologyin Hawaii. For example,a
wind energycollaborativecould providean important role by identifying and facilitating
project opportunitiesthat would benefit the ratepayers,utility shareholders,landowners
andpowerproducers.
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3.2 Panel5: GovernmentSupportto Industry

PanelCo-Chairs

RonLoose US. DepartmentofEnergy,Washington~,D.C. (US. DOE)
MauriceKaya Stateof Hawaii DepartmentofBusinessi,EconomicDevelopmentand

Tourism(DBED7)

PanelMembers

LawrenceMott— NorthernPowerSystems
MikeBoughton— Maui EconomicDevelopmentBoard
DavidRezachek- DBEDT

Goals

The goalsof this panelwere to shareexperiencesfrom federal and stateof Hawaii I
perspectives.

Summary I
GovernmentLeadership. Government’srole is to senseand lead the public’s

interest,in this case,that wind (and other renewables)shouldplay a greaterrole in the
U.S. energy mix. Governmentmust provide the leadershipnecessaryto createa level
playing field for renewables,including wind. I

FederalRole.The federalwind programis working closelywith industryto increase
utility useof wind energy,developadvancedwind turbinedesigns, increaseproductivity
and industry competitivenessand upgradethe applied researchbase.The first phaseof
the advancedwind turbine program, including market enhancementsof sevenexisting
designs,are to bring the cost of energydown to 5 cents/kWhin 5.8 rn/s (13 mph) wind
sitesby 1995.The secondphase,just initiated, will consistof innovative,next-generation
designstargetedfor 4 cents/kWhby theyear2000.

To stimulategreaterutility confidencein wind technology,DOE, in partnershipwith
EPRI, hasimplementedthe wind turbine verification program.The first phasehasresulted
in two new utility-owned wind farms to be installed in 1995: one in Vermont with Green I
Mountain Power and one in Texaswith Central South West. Proposalsfor the second
phasehave just been solicited. In parallel, DOE is now planning a commercialization
initiative in responseto the Global Climate Change Plan. The initiative will expand

commercializationof wind through the creation of new alliances betweenthe existing
wind manufacturersand larger(Fortune500) corporations. I

The federalgovernmentwill continue to play a key role leadinga newly-announced
collaborative that will provide a U.S-wide forum for coordination of wind activities.
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DOE’s funding profile is increasingand will allow a major emphasison the utility- and
industry-coordinatedprograms,while maintaininga strong researchbase.

State Role. The perspective of DBEDT Energy Division is to stimulate
commercializationof wind energyas an elementof the Hawaii Energy Strategy(HES).
TheEnergyDivision’s currentactivities fall into four areas:

1) maintenanceof an accurateresourcedatabasefor useby industryand for input to the
IRP process--jointlyfundedby DOE;

2) overcomingHawaii-specifictechnical barriersto wind energy. DBEDT haspartnered
with DOE and industry to addressspecific grid integration and storageproblems,
supportevaluationof designsolutions for the Westinghousewind turbinesat Kahukii,
and is consideringtropic-spec~flcwind turbinedesignsfor Hawaii;

3) overcominginstitutional barriers(specificallyto advocatecoordinationandstreamlining
of the permitting process,making stateland available for wind turbine development,
and increasingpublic outreachactivities); and

4) providing appropriateincentives(including tax credits that are in place, consideration
of addersaspartof IRP, andappropriatelegislation).

Recommendations

GovernmentLeadersh~p.Governmentleadershipis necessary,both at the federal
and state levels, to provide financial support for stimulation of higher risk wind
technology developmentand deployment. Government can also foster information
transfer and coordinationwith the key stakeholders.The DOE has just initiated the
formation of a U.S.-widewind collaborative;the stateshouldsupport the formation of a
statewind collaborative.

TechnologyBarriers. The federal(DOE) wind program is highly focusedto meet
industry’s needs to develop and commercialize new wind turbine designs, while
maintaininga solid researchbase.The stateshould follow DOE’s lead by coordinating
closely with industry to identify and addressHawaii-specifictechnologyneeds,suchas
utility-integrationissuesandtropical-turbinedesigns.

Institutional Barriers. Specificsuggestionswere madeto improve the educationof
the public (starting from elementaryschool children to adults and membersof the
legislature)and to streamlinethe permitting process(also panel1).
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I
3.3 Panel6: Benefitsof Wind Powerto Hawaii

PanelChair

TomGray- AmericanWindEnergyAssociation(A WEA)

PanelMembers

RichardJoun -~ DBEDT
JohnMapes- DivisionofConsumerAdzx)cacy,DepartmentofCommerce
PaulBrewbaker- BankofHawaii

Goals

The goals of this panel were to discuss the benefits to Hawaii’s economy,
environmentalandenergysecuritycosts,and macroeconomicimpacts.

Summary

Economic. The primary economic benefits are increasedemployment, reduced
supply risk (or expressedas an energy security cost), reducedprice risk, reduced
environmentalregulationrisk and improvedtradebalance.Severaleconomicstudieshave
been completed recently which tend to incorporate local impacts. One of these
conductedby the stateof California indicatedthat 27,000employee-yearswere required
to install the 1700 MW of wind turbinesin California; and approximately400 permanent
jobs resulted. Anotherstudy performedby the Union of ConcernedScientists (Powering
theMidwest) concludedthat wind power developmentcreatedmore jobs per MW than
individual conventionaltechnologiesand other renewableswith the exceptionof some I
biomassoptions(whenfeedstockcultivation is takeninto account).

Wind power developmentreducessupply risk by adding diversity to the fuel
supply mix and some flexibility to respondingto particular problems. For example,
unpredictableswings in oil pricesareavoided.

Environmental. The primary environmentalbenefits are reducedgreenhousegas I
emissions,reducedrisks of oil spills, and reducedtoxic air emissions.Somemight argue
that investmentin wind power is like buying insuranceon the risks of the future, not the
leastof which now is the risk of environmentalregulation.2

Valuing theBenefits. While thereis generalagreementon the potential benefitsof
wind power, thereis lessagreementon how to value thosebenefits.Consequently,there

2 Forexample,the administration’sGlobalClimateChangeActionPlan could result in legislationof

significant environmentalemissions.This would place a burden on the utilities to reducecurrentuse of
fossil fuels significantly.
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is a lack of agreementon how to best value the benefitsof wind power in the pricing
and regulatoryprocesses.AWEA has just commissioneda new study to take a fresh look
at the economicandenvironmentalbenefitsof wind power.This study, subcontractedto
Nathan and Associates,will examinegenericcosts and benefitsfor the economicand
environmentalbenefitsof wind powerwithin the frameworkof the HIP process.

Recommendations

Economic and EnvironmentalRisks. While public sentiment favors actions to
protect Hawaii’s economyand environment, the rate payers have no protection (and
hencebearthe risks) from the consequencesof the volatility in the oil supply and costs
for environmentalregulation. One option would be to shift those risks via regulatory
action to theutility and its shareholders.This shift, which is viewedasa positive process,
would then place the responsibilityon utility managementto selectthose options (both
on supply anddemand-side)which bestprovide insuranceagainst thoserisks3. It should
be noted,however,that the decisionto implement this option is, in part, political.

Valuing the Benefits of Wind Power. In parallel to the AWEA study, it was
recommendedthat a Hawaii-specificanalysisof the economicandenvironmentalbenefits
be conducted. Such a study would provide data and information for valuation of
externalitieswhich would benefit renewablesandespeciallywind powerin Hawaii.

~ Editor’s note: Dr. JaniceHamrin pointed out in panel 4 that the name of the gameis risk
management,not risk avoidance,in the newutility paradigm.
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3.4 Panel7: IntegratedResourcePlanning

PanelChair

DavidMoskovitz—RegulatoryAssistanceProject

PanelMembers

RoyUemura- HECO
Blair Swezey- NREL
ColetteGomoto- PUC

Goals

The goals of this panel were to identify and discuss IRP challenges and
opportunitiesandto shareexperiencesof IRP activities from otherutilities.

Summary

IntegratedResourcePlanning (JRJ~. IRP was spawnedwhen utilities found it
increasingly difficult, using traditional planning approaches, to predict demand and
estimatecostsof newgenerationand to incorporatedemand-sidemanagementoptions.
Therewas also concernregardingenvironmentalrisks. IRP has becomea new tool, a
new process,to makethe increasinglydifficult decisionsamongdiversegenerationand
demand-sidemanagementalternatives. f

Two recent policy initiatives by the federal government have supported the
implementationof IRP. First, the EnergyPolicy Act of 1992 (which amendedPURPA),
listed renewablesas alternativesto be evaluatedas part of IRP, as well as a number of
risk factors, including reliability, diversity, and dispatchability. Secondly, activity in
responseto the Global ClimateChangeAction Plan hasrecommendedimplementationof
IRP at the statelevel. The stateof Hawaii implementedIRP in 1990 in advanceof the
Energy Policy Act and has resulted in submittal of four HIPs to date. These plans,
submittedby HECO, HELCO and MECO, are currentlyunder review by the PUC. Once
approved,eachwill be evaluatedannuallyandupdatedevery threeyears.Eachhasa 20-
year planning horizon, with a 5-year action plan. The action plans include lists of
plannedresourceacquisitionsanddemand-side-managementinitiatives. It wasnotedthat
while eachof the four IRPs considerswind powerasa commercialtechnologyover the
20 yearplanninghorizon,noneof thefour IRPs hasincludedwind aspart of their 5-year
actionplan. -

ThePotentialFor Renewables.Acrossthe U.S., approximately8% of the electricityis
currently generated by renewables (primarily hydro); estimates for the potential
contribution of renewablesby 2030 are as high as 35 to 51%. Three key attributesof
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renewablesaresited as reasonsfor this rosy outlook: costsare dropping, systemoutput
andreliability are improving, and theycanprovideenvironmentalandeconomicbenefits.
But the diversityof renewablescomplicatesthe1RP process.

The IRP Process. The IRP processprovides a methodologyfor determiningthe
worth (or value) of a resource.There are three important elementsin establishingthe
worth of a resource:when will it be broughton line (timing), wherewill it go (location)

andwhatare its key attributes(characteristics).Ideally, in IRP, once the resourcevalues
are established,thosewhich cost less than they are worth will be selected. Hence, the
more diversethe resourceoptions, the more you needIRP and the more sophisticated
theplanningtools needto be.

Removingthe Barriers. However, there are barriers which make it difficult to
establishtheworth of renewables,andespeciallywind, hence,cost-effectiverenewables
may be overlooked.Someof thesebarriersrelateto the resource-specificavoidedcost,
its distributedvalue, perceivedreliability, risks and uncertaintiesin implementationand
externalities.But thereareno magicbullets to removethe barriers; the approachis part
policy and judgment,andpart analytic.

RiskAnalysis. Risk analysis is an important tool, especially when two or more
optionsappearto be equally attractive.However, the ultimate decisionwill be impacted
by the specific risks (and the relative weighting that is applied) and from which
perspective(utility or consumer)the risks are assessed.For example,the stateof Maine
reduced it’s oil dependencefrom 40% to 5% over a 10 year period by utilizing
renewablesand energyefficiency.The objectivewas to hedgeagainstoil price volatility.
However,the utility ratesincreasedby 35% over a 5 to 6 yearperiod, which wasa 4 to
12% higher increasethan if conventionaloptionshad beenemployed.This was due, in
part, to declining oil prices. The stateof Maine, in fact, has paid a premium, for the
reductionof its oil dependency.Was it a reasonableprice to pay?While utility rateshave
increased,the stateis currentlyavoiding $200M/yearin oil purchasesandenvironmental
emissions.

Recommendations

Improving IRP. As a result of this panel discussion, it is clear that additional

exchangeof information and experiencewith the IRP processwill be constructive.
Flowever, in order to better evaluate renewables, local (site-specific) information on

resourcestrengthandconstructioncosts mustbe takeninto account.

Valuing the Attributesof Wind Power. The attributes of wind power, as well as

most renewables,are very site-specific.Additional data and information are needed to
characterizethe statistical contributions to capacity provided by wind. Within IRP, the
valuationof capacityandotherattributesof wind should then becomparedwith its cost.
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4.0 StakeholderPerspectives

4.1 Opening Comments

Presenter I
RonLehr— Consultant

PanelMembers

TomJezierny- MauiElectric Company(MECO)
WarrenLee— Hawaii ElectricLight Company(HFICO)

Goals

The goalsof this introductory sessionwereto provide an overview of approachesto
facilitate the proactive involvement of key stakeholdersto enhancethe use of wind
powerin the electricutility.

Summary I
Who Are the Stakeholders? The definition of stakeholdersis very broad, but

generally includes anyonewho is interestedin a particular issue, e.g., meeting the
electrical energyneeds of the people of the state of Hawaii. The list of stakeholders
includes the utility, the vendorsor suppliersof energy technology(i.e., industry), the
government (both legislative and executive), the utility regulators, the landowners,
environmentalorconsumeradvocacygroups,independentresearchorganizationssuchas
the university or PICHTR, the consumersand the public in general. Given the list of
stakeholders,somewill be key, i.e., without their supportyou do not move ahead,they
hold decisionpower, makefinancialdecisionsandhold veto power. In this case,the key
stakeholders(subject to some disagreement)are the utility, industry, the PUC, the
landownersand consumers. Supporting stakeholdersare those which have affected
interests,can facilitate the key stakeholders,have a strongclaimed interest andprovide
helpful, supportive roles. These would be government, research organizations,
environmentalists.

What is the Processof Involving the Stakeholders?The formal legal due process
employedby mostPublic Utility Commissionshasfive elements:

1) notice,

2) a hearing, I
3) a fair decision-maker,

4) a recordof the decision,and I
5)appeal.

I
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The processcan be muchmore informal andstill be fair to all concerned.Interested
partiesmake themselvesknown or are identified by the key stakeholders.The informal
process can consist of procedures to reach agreementswith less cost and more
effectivenessthan formal legal due process.Informal procedurescan be applied to the
challengesof identifying, evaluatingandselectingenergyoptions for the electric utility.
By working through information gathering, consensusbuilding and negotiation, and
finally, litigation when negotiations are unsuccessful, utility planners can reach
conclusionsabouthow to supply neededresources.

WhyCommercializeRenewables?Thereare severalkey attributesof renewablesthat
makethem attractiveto utilities:

1) environmental concerns: renewablesgenerally offer attractive environmental
benefits;

2) the costs and risks associatedwith fossil fuels—renewablescan provide a hedge
againstfuel pricevolatility andreduceenergysupply risks;

3) the productivity of new technology—costsof renewablesare coming down,
performanceand reliability is going up, their diversity and modularity can offer
utility integrationadvantages;

4) customerpreferences—againrenewablesoffer attractivealternatives; and

5) the utility competitiveadvantage—inmany cases,utility-ownership arrangements
will be the bestfor the utility and the rate payer.

Elementsofa SuccessfulCommercializationStrategy. Thereare many elementsof a
potentially successfulcommercializationstrategy,but the most important are a shared
vision of the future, a willingness to enter into partnering relationshipsand leadership
basedon a commonagenda.

The Utility Perspectivein Hawaii. The utilities in Hawaii are undertakingintegrated
resourceplan (HIP) processeson eachof the islands.IRP is viewed as the meansto meet
the goalsof proactively involving key stakeholdersto enhancethe useof wind power in
the electric utility. Stakeholderscanbecomeinvolved throughintervention(the technical
term for formal involvement in the IRP docket),membershipon IRP Advisory Groups(a
more informal forum), public meetings,etc. ThecurrentIRP elementsinclude forecasting
consumerdemand,evaluationof demand-sidemanagementandsupply-sideoptions and
an integrationof the preferredoptionsto meetthe demandover a twenty yearplanning
horizon. Within the IRP framework, the utility seeksto provide reliable, high-quality
power to its customers at the lowest reasonablecost. Public concerns such as
environmental impactsareto be addressedin the process.While it is believedthat wind
power has many positive attributes,the utility is still accountablefor the quality and
reliability of the power delivered to the customer.There are concerns, based on the
utility’s experiencewith wind power,regardingthe quality and reliability of wind power.
It is also recognizedthat the IRP providesa forum for exchangeof information on the
improvementsin wind technology.

27



Proceedingsof theHawaiiWindpowerWorkshop
FINAL Report—July29, 1994

I
Recommendations

This paneldiscussionfocusedon how stakeholders,in general,might be involved, I
with someemphasison the currentIRP processin Hawaii. The discussiondid not result
in any specific recommendations. Seesections4.2 to 4.4 for additional discussionon
stakeholderperspectives. I

I
I
I
I
I
I
I
I
I
I
I
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4.2 Panel8: PublicPerspectives

PanelChair

ClydeMurley— NaturalResourcesDefenseCounci4Berkeley,Ca4fornia

PanelMembers

Ira Rohter-GreenParty
ScottDerrickson— Hawaii EnergyCoalition
MichaelJones—Union ofConcernedScientists

Goals

Thegoalsof this panelwere to discusskey issuespertainingto public acceptanceof
wind power in Hawaii: environmentalbenefits,alternativeland uses,aesthetics,noiseand
avianhabitat.

Summary

Clyde Murley assertedthat the public is a key, if not the ultimate, stakeholder,but
one whose involvement to date has often been limited or overlooked. The public
generally favors the useof renewables,andespeciallywind, but mobilizing this general
acceptanceinto an impetusfor actionrepresentsa formidable challenge,both on a global
and local scale.

Global Public Perspectives. IRP, as the new planning standard, is designed to
include externalitiesandotherpublic concerns.But thereare significanthurdles that the
public must overcomein orderto achievemeaningfulinvolvement:

1) institutional inertia (businessasusual),

2) difficulty in quantifying or analyzingexternalities,and

3) organization(the public is dispersed,unorganizedandwith multiple interestsand

lack of resourcesto support full involvementor intervention).

As a consequence,the processnow tilts the playing field significantly in favor of
privateover public interests. Two key elementsmust beaddressed:

1) thequantification or monetizationof externalities—whilemost externalitiesmay be

quantifiable, thosethat resistquantificationshouldnot be ignored;and

2) a bias in cost accounting practices towards local, as opposed to global, and

especiallynear-termas opposedto far-term impacts.Thesepatternsof bias can

skewdecisionmaking away from the public interest,which, in this case,is to use
morewind power in meetingour electrical energyneeds.
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I
LocalPublicPerspectives.For wind powerdevelopmentto be successfulin Hawaii,

there are several local (or site-specific) public acceptanceissues which must be
addressed: -

1) land-use(referring back to the panel2 discussion,the useof the land for wind
powermust becompatiblewith otherusesandlandownerinterests),

2) avianhabitat(a wind powerplant shouldbesitedto avoid, and all stepstakento
mitigate, bird collisionswith the wind turbinesor their towers),

3) visual impactand noise(siting of wind turbinesshouldbe viewedanddiscussed
with the public within a broad context of weighing the positive environmental I
andeconomicbenefitsagainstperceivednegativeimpacts).

AdvancingthePublic Interest. The following conditionsarefelt to be necessaryfor
advancingthepublic interest:

1) funding to support public involvement—the cost of intervention in the HIP
processis high;

2) technicalandsubjectmatterexpertise;

3) extensiveinvolvement in the decision-makingprocess;

4) a collaborativeprocessto build consensus;and

5) creativeapproachesto improvetheIRP process.

An assessmentof the statusof IRP in Hawaii indicatesthat the public interest is
severelyout competedby the private interest, most externalityconcernsare elevatedin
rhetoric but are inconsequentialin actualdecision-making,institutional supportfor wind
power is lagging behind the public impetus and IRP currently is not a solution but a
frameworkwhosepotentialhasnot beenrealized.

PublicAssessmentofWindPowerin Hawaii. Generally,wind poweris substantially
superior to fossil-fuel-derived power from a public perspective.The regulatory and
legislativeinfrastructureis lagging behind the public interestin providing the necessary
andappropriateimpetusfor acceleratingwind development. I
Recommendations

The IRP is viewedas a framework whose potentialmight be improved if:

1. funding could be provided for public participation in planning, policy
development,regulatoryand legislative processes;

2. establishmentof legislative and PUC public advisorsto serve as focal points for
advancingpublic interests;

3. a strongerrole wascreatedfor thepublic in the IRP advisoryprocesses;
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4. therewas increaseduseof public/private collaborativeprocesses;

5. a strongpublic educationeffortwassupported;and

6. analytical methodologies and decision processeswere redesigned to be
accountableto thenew standardsin energyplanning.

4.3 Panel9: Regulatory Perspectives

PanelChair

DavidMoskovitz- RegulatotyAssistanceProject

Panel Members

RonLehr—Attorney
6’olletl~Gomoto— Public Utility 6omnzission
GeraldSumida— Attorney

Goals

The goals of this panel were to discussregulatory perspectivesin the U.S. and
applicability to Hawaii.

Summary

The regulatoryprocessdoes vary from commissionto commission.The ones that
arehighly litigious arethe leastproductiveand tendto pit utilities againstthe developers.
Thereare somegood modelsout there;therearealsosomegood initiatives for treatment
of renewables,and especiallywind, within the contextof the IRP process.

Initiatives. The initiatives or regulatory techniquesessentiallyare attempts to
improvethecalculationof avoidedcost.They include:

1) greenpricing—the rate payerpays a premium for an environmentally-preferred
service, the utility is obligated to acquire new renewables--anumber of pilot
programsare underway,but the question(yet unanswered)is whetherthe rate
payersareactuallywilling to pay for the greenoption;

2) supply-sideincentives-suchas production incentives andallowing the utility to
makeaprofit on purchasedpower;

3) greenRFPs—viewedasa good option to hedgeagainst tighteningenvironmental
requirementsand global warming concerns--theinitial attemptby the North East

EnergySystemresultedin more,cost-effectiveoptionsthanwaspredicted;
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4) RenewableSetAside—aportion of the HIP is devotedto renewableswith a focus
on demonstration and commercialization (but additive to renewables
R&D)—benefitsaccrueto all stakeholders;and

5) SafeHarborRules-providesfor utility desirefor certaintyand regulators’desire
to avoid pre-approvalof Cost recovery and removal of risk from the utility
manager.However, the utility remainscautiousto safeguardits needfor prudent
management. I

RegulatoiyClimate in Hawaii. The Hawaii Public Utilities Commission(PUC) has
requiredthe Hawaiianutilities to implementIRP (referencediscussionin panel7). The
PUC is supportiveof the useof renewablesand the considerationof externalitieswithin
the frameworkof IRP, but hasnot prescribedany specific measuresor initiatives, suchas -

thosediscussedabove. During the paneldiscussion,severalpoints were raisedregarding I
the implementationof IRP:

1) the role of independentpower producers(IPPs) in IRP - The IRPs in Hawaii I
assumethat the utility will acquirenewgeneration. Hence,IPPsare not included
in the actual IRPs unlessa powerpurchasecontractis in effect, suchasthe case
with Applied Energy Services,HPOWER, the sugarcompaniesand others. In
some casesIPPs have participated during the advisory and review periods.
Finally, it was noted that a markettest (competitivebidding) hasprovento be
usefulasa supplementto IRP supply-sidescreeningin about25 states;and

2) a moreequitabletreatmentof risk in cost analysisfor wind—the presentpractice
is to usethe weightedaveragecost ofcapitalor WACC for the discountrate.The
WACC includes elementsof fuel risk, which are not appropriatefor wind and
otherrenewables.An alternative,suchasthe risk a4/usteddiscountrate, (RADR)
providescapital-specifictreatments.

Recommendations I
The PUCshouldconsiderandevaluatefurther:

1) alternativeinitiatives for encouragingrenewables, I
2) treatmentof risk in cost analysisfor wind versusothersupply-sideoptions,

3) role of IPPs in the IRP process,and I
4) cooperativeandcollaborativeactivities.

- I
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4.4 Panel10: Legislative Perspectives

PanelChair

Eric Sikkema— NationalConferenceofStateLegislatures

PanelMembers

Matt Matsunaga— Hawaii StateSenate
DukeBainum- Hawaii StateHouseofRepresentatives
RobertHerkes— Hawaii StateHouseofRepresentatives

Goals

The goals of this panel were to discusslegislative perspectivesin the U.S. and
applicability to Hawaii.

Summary

Thereis a growing interestin wind at statelegislaturesin recognitionof the energy,
economicandenvironmentalbenefits.Manyutilities have takenthe leadin implementing
wind power.However, in severalstatesthe legislaturehastakenthe lead. The focusand

force of this involvement varies from stateto state.Wind legislation is successfulwhen
thestatehasabundantresources,aggressiveimplementationpolicies, quality information
on wind technology,economicsandbenefits,andthe PUCsand utilities work together.

Initiatives. Statelegislativeinitiatives include:

1) generalencouragementof wind energydevelopment,

2) statedpreferenceor policy for renewables(wherewind is includedin the
definition),

3) tax incentives,

4) productiontax credits,

5) financingoptions,

6) integratedresourceplanning,

7) considerationof externalities,and

8) set-asides(especiallywhenthe PUG supportsit) andadders.

RecentLegislation. A number of states have passed or are consideringnew
legislation that will supportwind:
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1) Galifornia—50% of new generation,for the threemajor Californiautilities, is to be

renewables by the year A.D. 2000 with a 300 MW wind power set-aside(1991
law);

2) Iowa—an avoidedcost was set at 6.0 cents/kWh for alternatepower producers
(1993law); I

3) Oklahoma—athree year residential tax credit of 40% (up to $2500)and 30% for
commercialsystems(up to $150,000). All installed systemshave to be certified I
(1992 law);

4) Minnesota—apreferencefor renewables(utilities must showthat non-renewables
are not in the interestof the peopleof Minnesota)and a requirementof 425 MW

of wind power installed by theyearA.D. 2000;

5) Severalstatesincluding Iowa, Kansas,North Dakota,SouthDakota,Massachusetts I
and Wisconsin have passedvarious forms of income tax credits, property tax
exemptionsorsalestax exemptions. I

StateEnergyPlans.At least20 stateshavea stateenergyplanor strategy.The plans,
which generallycompliment existing legislation, provide guidanceand stategoals and
objectives,and encouragecollaborationamonglegislators,stateenergy offices, utilities
andpublic utility commissions.The 1992 New York plan is viewed asa good model. It
set a goal of 300 MW of new electricity capacityfrom renewablesby 1998. Although the
statehasexcesscapacity,it will encourageutilities to developwind for future demand.
And, asnotedin panel5, the stateof Hawaii is implementingthe Hawaii EnergyStrategy
programwhich will producean integratedenergystrategyfor the state. I

Legislative Environment in Hawaii. State Senator Matt Matsunaga and State
RepresentativeDuke Bainum convenedand led the Energyand EnvironmentalSummit
in October 1993. The overall goal of the summit was to gain consensuson key issues
and,whereappropriate,coordinateanddraft legislation.Within the EnergyCommitteeto
the summit, therewasstrongconsensusthat furtherjise of renewablesfor the generation I
of electricity should be encouraged.Consequently,a numberof bills were draftedand
discussedwithin theSupply-SideSubcommittee.Most of thesebills were forwardedto the
legislature.The majority were not passedfrom legislative committee, in part, due to the

lack of support by the utilities and the PUG, but also due to the tight budgetconstraints
of this year’sstatelegislature4. I

~ Editor’s note: At the time of the workshop,legislative hearingswere still underway,so that the

commentsin the text abovereflect the status as of that time. It should be noted that one important
resolution waspassed.The resolution (SCR No. 40) requiresthe PUC to open a renewablesinformation

docket. It is hopedthat thisdocketwill facilitate the informal exchangeof information on renewablesand
the PUG’sconsiderationof regulatoryalternativesto improve theIRP.
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Recommendations

Severalrecommendationswere made:

1) considerationof strongerlegislationduring nextyear’s session,

2) working with the utilities and thePUG to aggressivelyimplementIRP,

3) building of consensusthroughthesummitprocess,

4) establisha State EnergyCommissionto facilitate overall planningandcoordination
of energyissues.
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5.0 Wrap-Up DiscussionsandComments

Synopsisof thePanelDiscussions.

Eachof the presenterswas askedto provide a brief synopsisand highlights from
their respecffvepaneldiscussions.

Session2: TechnologyandResourceStatus

Panel1 (Technologyand Industry:Ms. SueHock). The industry is now or on the
vergeof producingthe 5 ~/kWh wind turbine.The 4 ~/kWh advancedwind turbinesare
on the drawingsboardsand areexpectedto be in the marketplaceby 2000. In Hawaii,
while therehavebeenproblems,the industry’s experiencehasbeenparticularlyvaluable,
as problemswith turbulence-inducedloads and salt-corrosionwere identified and are
being resolved.The industry hasmaturedand is no longerviewed asa cottageindustry
of granolacruncher~. I

Panel2 (ResourceAvailability: Ms. Karen (‘onover). Hawaii hasan excellentwind
resourceon each of its islands. The resource is well-documentedand on-going wind
measurementsare supportedby the state. Potentially, there are excellentwind sites on
both state andprivate land available for development.But there are concernsvoiced by
some potential landownersabout the use of their land for wind power development. I
Theseinclude visual impact, competitionwith existing or planneduses,avian mortality,

cultural andnativeHawaiianconcerns.

Panel 3 (Utility Integration Issues:Mr. 6’harles S,nith~).This panel discussedthe
details of a study conducted on the Big Island’s utility system and operating

characteristicsand experiencç with wind power. The study identified the need for
spinningreserve,frequencyregulationand automaticgenerationcontrol to improveutility
operation.The newgenerationof advancedwind turbinesare expectedto overcomeall
of the disadvantagesseenwith the first generationdesignson the island. The new
turbineswill be ableto provideboth real and reactivepower,and possibly participatein
frequencyregulation. A joint utility/developer collaborativewas proposedto investigate
strategiesfor increasingwind powerpenetrationon the island.

Session3: Project DevelopmentandImplementation Issues I
Panel4 (Projecl Development:Mr. Keith Avery, subsliiulin,gfor Dr. Jan Hamrin).

Project developmentof wind power has been difficult in Hawaii. The utility’s role is

changing,and there are new opportunities in how contractsare designed,how wind
power is integratedand how projectsaredeveloped,ownedand operated.With respect
to projects to be developed by independent power producers (IPPs), two
recommendationswere made:

I
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1) an incentive should be created to provide a benefit to the utility and its
shareholders,and

2) additional discussion is needed on the contract elements required for a
financiableproject. Theprocessof projectdevelopmentcanbe enhancedthrough
cooperationand confidencebuilding betweenindustry and the utility, but public

input and responsesarealso needed.

Panel5 (GovernmentSupportto Industry:Mess~.RonLooseandMauriceKaya). At
the federal level, the appropriateroles are technologydevelopmentand supportto the
industry to expandcommercialization.However, the form of the support is changing.
Tax creditsare becomingobsolete,as the economicsof wind power improves,but there
are still technical and cost risks associatedwith project development.The federal
governmentis seekingto sharethat risk with local stakeholders.At the state level in
Hawaii, the key roles are support of resource assessment,overcoming technical
impedimentsto wind power applicationin Hawaii, removal of institutional barriersand
application of appropriate incentives. The state can provide an additional role by
facilitating the formation of partnershipswith the federal governmentand industry. One
lessonthat hasbeenlearnedis that the stateneedsto not only talk to but also listen to
theotherstakeholdersaswell.

Panel6 (Benefitsof Wind Power to Hawaii: Mr. Tom Gray). Wind power has
public supportandcanprovidecertaineconomicandenvironmentalbenefitsboth at the
local andglobal levels, e.g., increasedemployment,reducedsupply risks, etc. However,
many of the benefits of wind power are not readily quantifiable, and there is
disagreementon the bestapproachto valuationof thesebenefits.Consequently,there is
a needfor educatingthepublic on thebenefitsof wind power.

Panel7 (integratedResourcePlanning:Mr. DavidMoskovit4. IntegratedResource
Planning (IRP) is an effective tool for obtaining leastcost energy services.The basic
approachis to determinethe worth or value of energyalternativesandselectthosewith
costs lower than their value. Avoided costs are typically taken as the value of power
providedto the utility by an alternativeenergysource.Improvementsin the IRP process
are generally focusedon improvementsor refinementsin the avoidedcost. Other key
issuesin IRP are risk and uncertainty,fuel diversity, and capacityvalue. Argumentshave
beenmadethat wind power can reducerisks anduncertaintyin the energysupply, can
contribute favorably to fuel diversity, and possessesa non-zerocapacityvalue. Overall,
IRP can provide an effective tool in supportingsound judgment in the utility planning
process.
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I
Session4: StakeholderPerspectives

OpeningComments(Messrs.RonLeh~TomJeziernyand WarrenLee). Overall, too

much time is spent on substance,rather than the processin IRP. The processcan be
improved by better identification and inclusion of stakeholdersin advisory groups.
Utilities, in general,areshowing a willingnessto considerwind power.The catalystfor a
more meanihgful processwould be the formation of a wind energy collaborative,
consistingof the utilities, regulators,industry, governmentand the public. The utility
perspectiveincludesprime considerationof the quality and costof electricalservice.The
utility hasbeen burnedby its earlyexperienceswith wind power.While IRP hascreated
some attractive incentives for introduction of new technologies(such as DSM), the
utility’s commitmentis to avoid an increasein its Costs to the rate payer. IRP is the chief
mechanismfor renewedexaminationof wind power.The utilities supporta collaborative
approachin the developmentof action plans and public participation in the advisory
groups.

Panel8 (Public Perspectives:Mr. Clyde Murley). The advancingof the public I
perspectiveis a mighty struggle. The public views wind power as a sensibleenergy
choice.However,the exclusionof externalitiesin the IRP processnow standsasa barrier
to this public will. But there are significant institutional barriers against public
participation, one of which is the political processin Hawaii itself. A specific concern
voiced by the panel is the current bias in IRP towardsquantification, i.e., if a perceived I
benefit cannotbe quantified, then it will not be includedor will be inconsequentialin the
decisionprocess.

Panel9 (RegulatoryPerspectives:Mr. David Moskovit.z). The regulatory process
works best if done collaboratively through information exchangeand negotiation, but

sometimes litigation is required. A number of new initiatives have beenconsideredto
encouragerenewables,including greenpricing, greenRFP5,utility incentives,production
incentivesand risk-adjusted-ratesfor evaluationof life cycle costsfor renewables.

Panel10 (LegislativePerspectives:Mr. Eric Sikkema). Statescan learn from each
other.Legislationsupportingwind power(andotherrenewables)hasbeenmoreeffective
when supportedby the regulators,utilities and consumeradvocacygroups. In Hawaii, I
this year’s legislative efforts fell short of the consensusachievedduring the Energyand
EnvironmentalSummit. However, it wasnoted that it is very difficult to passlegislation

in Hawaii on the first year’s attempt, when it normally takes up to three years.
Cooperativeand aggressiveaction might result in successsoonerthan threeyears.

Discussion I
Education.The needfor educationwasacknowledgedand stressedagain.The need

to educatethe public extendsall the way from school-agechildren to legislators.This is

an areawherethe statecan show leadership.

I
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Externalities.Businessesare alreadyinvolved, or needto be, in IRP. The point was
madethat externalitiesshouldbe usedin pricing, not just in planning. It wassuggested
thata valuebe assignedasa placeholderuntil aspecificassignmentcan be made.

Incentives. Utilities need an incentive to go for wind power. The question is
whether the industry still needsincentives?Ron Loose indicatedthat DOE is not looking
at long-term incentives.However, to encouragefurther commercialization,the initial risk
of marketpenetrationneedsto be overcome.Consequently,thegovernmentbuy-downof
that risk is viewedasa temporarymeasureto get industry overthehump.

GoodExperience. Ed DeMeo(EPRI) pointedout that Hawaii’s major problem with
wind hasbeen its own bad experience.What is neededis a way to engineera good

experience (rather than replicate it). Deployment assistance(viz.-a-viz. the joint
EPIWDOE wind turbine verification program) is a good example of a way to work
togetherto engineerthatgood experience.

LegislativeActivity. Dr. Rezachek(DBEDfl indicated that, while some of the
summit bills werestill alive, help was neededfrom thosepresentto provide testimony. A
list of the bills, with their status,was includedaspartof the panel8 discussion.
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I
6.0 Conclusionsand Recommendations

I
Conclusions

The Hawaii Windpower Workshop brought together approximately 80 key
government,utility, industry and private representativesin Honolulu, Hawaii, to discussand
learn from eachotherhow additional windpowermight beaddedto the supplymix for the
Hawaiianutilities. A key outcomeof the workshopwastheoverwhelmingconsensusthat the
useof windpowershouldbe increasedin Hawaii.This consensuswasconsistentin all of the
panel discussions,and throughout the entire workshop. Furthermore, it is signifIcant the
discussionsweresometimeslively, but not heated;informativeand accurate,but not biased;
andproactive,but not reactionary.

In 1984 a similar workshopwas held, at which time many of the same issueswere I
raised, and a similar vision of the future of windpower waspainted. Sincethen much has
been learnedaboutthe applicability of windpower in Hawaii. This vision of the future of
windpowerin Hawaii hasbeenreinforcedandrenewedbecauseof the:

1. progressthat industryhasmadein improvingwind turbineperformanceand reliability
and in lowering costs,e.g. installedcosts havedroppedfrom $3,000/kWto $950/kW;
costof energyhassimilarly droppedfrom over20~t/kWhto 5t/kWh;

2. wfflingnessof the Hawaiian utilities to examinethe technologyintegrationissuesand
to takea freshlook at thebenefitsof windpower;and

3. implementation of IRP which is leading to the proactive inclusion of more
stakeholdersin the processofdeterminingtheenergyfutureof Hawaii.

Despitetheconsensuson the objectiveof usingmorewindpower, it is also recognized
that not everyoneagreeson its implementation.However,therewasgeneralagreementand
a willingnesson the partof theparticipantsto continuethediscussion. This willingnessis
the basisfor therecommendationswhich follow. I
Overall Recommendation

The overall recommendationis to form a Hawaii wind collaborative.The collaborative
will be the vehicle for establishing and maintaining a cooperative and collaborative
approachto enhancingthe useof wind power to meet the electrical energyneedsof the

people of Hawaii. The suggestedkey participants for the wind collaborative in Hawaii
include: the state (legislature, DBEDT, DLNIR, and others), county and federal (DOE)
governments; the utilities and the PUG, industry, landowners, environmental and

consumeradvocacygroups,andthe public at large. PIGHTR will spearheadthe activity to
form the collaborativewithin the next threemonths. The collaborative is viewed as an
informal processwhich cancontributepositively as an adjunct to IRP, which is viewed as
the moreformal process.
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SpecificReconunendations

The wind collaborative will be the ongoing forum for addressingwindpower
implementation issues, establishingcommon agendasand promoting windpower in
Hawaii. From the workshop, the following were identified as key issues with
recommendedactions:

1. Public Awareness:Implement public awarenessprograms regarding the potential
impacts (benefits and costs) to the communities in Hawaii due to wind power
development.The potential impacts include economicand environmentalbenefits,
andconcernsregardingvisual compatibility, avian habitat and mortality, compatibility
with existing or planneduses,and socialandculturalvalues;

2. IRP: Investigateappropriatemechanismsfor evaluatingwind power within the IRP
framework, including ways to increase and enhance public involvement, and
recognition of economic and environmental benefits, capacity value, and other
benefitswhich might not be readilyquantifiable;

3. RegulatoryProcess:Encourageinformationexchangeandnegotiationin the regulatory
process.Considerspecific initiatives to encouragewind power, such as production
incentives, utility incentives for independentpower production, green pricing and

greensolicitations;

4. Wind TechnologySupport refinementsin wind power technologyto meet Hawaii’s
combinationof turbulent, humidand salt-corrosivewind conditionswith possibility of
periodichurricaneforcewinds;

5. Utility Integration:Conductdetailedpowersystemstudiesto investigatethe feasibility
of increasedpenetrationof wind power on each of the island grids, including the
potential for wind power and energystorageto participatein frequencyregulation,
peak-shavingandspinningreserve;and

6. Project Development:Facilitate formation of partnershipsto develop specific wind
powerprojects.
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Welcometo theHawaii WindpowerWorkshopat theHilton Hawaiian
Vifiage Hotel on March 21 and22.

Goals

fl To supportthe integrationof addedwlndpowerInto theHawaiian
utilities supplymix andthe transfer of modernwind technologyto
stakeholdersin Hawaii’s energyarena.

~ To Identify theappropriatemechanismsfor considerationof
windpowerwithin the LRP process.

The attachedagendaoutlinesthe topicswhich will be discussedin a

presentation/ discussionformat.

WindFarmTour

Throughthe courtesyof Makani Uwila PowerCompany,Oahu,
PICH’rkt will conducta wind farm tour for workshopparticipantson
the morningof March21. The tour will leavepromptly at 8:00 a.m.
from the Hilton HawaiianVillage Bus Depot locatedbehindthe Tapa
Tower.

Registration

For registrationandinformation, pleaseseeLinda Omeat the
registrationtable locatedoutsideof TapaTower, RoomI.

Parkingfor non-Hotelguestswill be vaildatedat the Hilton Hawaiian
Village Hotel at a costof $2.50 for eachday of theworkshop.

Hawaii Windpower Workshop



Hawaii WindpowerWorkshopFinal Agenda 1

First Day: March 21, 1994 (Tapa Tower, Rm. I)

12:30p.m. OpeningConiments:

Participants: Andrew Trenka, Ron Loose,Dr. Tak Yoshihara I
Session1: Introduction: History of Windpower in Hawaii I

(1:00-1:30p.m.)

Presenter: Warren Bollmeier (PICHTR) I
Content: An overview of government-sponsored and private developments,

highlighting the “lessons learned.” The overall goals and approach for
the workshop will bepresentedanddiscussed.

Overall Goals: 1) Support the integration of additional windpower into the Hawaiian
utilities supply mix by providing up-to-dateinformation and transfer of
modemwind technologyto the various stakeholdersin Hawaii’s energy
arena,and I

2) identify appropriatemechanismsfor considerationof windpowerwithin
theIRPprocess. I

Overall Approach: The workshop will focus on how additional windpower can be
integrated into the utility systemsin Hawaii. Each of ten topics will be
discussedin a panelformat.

I
Session2: TechnologyandResourceStatus

(1:30p.m.to5:45p.m.)

Chairman: WarrenBollrneier(PICHTR)

Panel1: Technologyand.Industry (1:30 p.m.to 2:30 p.m.) I
Presenters: SueHock(NREL)

PanelMembers: Eric Miller (1(P), Bob Gates (Zond), Jeff Maurer (NV~/P),Robert
Lynette(RLA), EdanHaitI (TRM)

Goals: Review the track record of the U.S. wind industry: current industry
structure and status, wind farm/turbine performanceand costs, and
suitability for applicationin Hawaii’s market.
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Panel2: ResourceAvailability (2:30p.m. to 3:30p.m.)

Presenter: KarenConover(R. Lynette& Associates)

PanelMembers: Monty Richards(KRL), Dick Cameron(HC&S), MasonYoung (DLNR)

Goals: Provideinformationfrom a SOH-fundedwind resourceassessment,identify

interestedlandownersanddiscussland-availabilityissues. -

Break: 3:30p.m. to 3:45p.m.

Panel3: Utility Integration Issues(3:45p.m.to 4:45p.m.)

Presenter: Charlie Smith(Electrotek)

PanelMembers: Alva Nakamura(HECO), Ed DeMeo(EPRI),JonathanLynch(NPS)

Goals: Discuss power quality, operationalcharacteristics,system reliability,

systemstability, loadmatch,needfor storage,andpenetrationlevels.

Session3: Planning andImplementation Issues (4:45p.m.to
5:45 p.m., March 21; 8:30 a.m. to 11:45a.m., March 22)

Chairman: Dr. CaryBloyd (PICHTR)

Panel4: ProjectDevelopment(4:45p.m. to 5:45p.m.)

Presenters: Dr. JanHamrin,Hansen,McQuat,Hamrin& Rohde,Inc.

PanelMembers: DanChing (HECO),Curt Maloy (NWP), Keith Avery (Zond)

Goals: Discuss utility planning, alternative acquisition methods, resource

contractingalternativeownershiparrangementsandpermittingissues.

SecondDay: March 22, 1994 (Tapa Tower, Bin. I)

Panel5: GovernmentSupportto Industry (8:30a.m.to 9:30a.m.)

Presenters: RonLoose(DOE), MauriceKaya (DBEDT)

Panel: Ls~nceMott (NPS),MikeBoughton(MEDB), Dr. DavidRezachek(DBEDI)

Goals: Shareexperiencesfrom federaland stateof Hawaii perspectives.
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Panel6: Benefitsof Wind.powerto Hawaii (9:30 a.m.to 10:30a.m.)

Presenter: Tom Gray(AWEA)

Panelmembers: Dr. Richard Joun (DBEDT), John Mapes(CA), Paul Brewbaker (BOH)

Goals: Discussthebenefitsto Hawaii’seconomy,environmental& energysecurity
costs,andmacroeconomicimpacts.

Break: 10:30 a.xn. to 10:45a.m,

Panel 7: Integrated ResourcePlamiing (10:45a.m.to 11:45a.m.)

Presenter: David Moskovitz (Consultant)

Panel: Roy Uemura(HECO), Blair Swezey(NREL), ColetteGomoto(PUC)

Goals: To identify anddiscussIRP challengesandopportunitiesand to share

experiencesfrom IRPactivitiesfrom otherutilities.

LUNCH: 11:45 a.m.to 1:00p.m.

Session 4: Stakeholder Perspectives (1:00p.m. to 5:30p.m.)

Chairman: Andrew Trenka(PICHTR)

Presenters: Ron Lehr (Consultant),Tom Jezierny(MECO),WarrenLee(HELCO)

Goals: To providean overviewofapproachesto facilitatethe proactive
involvementof thekey stakeholdersto enhancetheuseof windpowerin
theelectric utility.

Panel8: Public Perspectives(1:30p.m.to 2:30p.m.)

Presenter: ClydeMurley (NRDC)

PanelMembers: Dr. Ira Rohter(GP),ScottDerrickson(HEC),Dr. MichaelJones(tICS)

Goals: Discusskey issuespertainingto public acceptanceof windpowerin Hawaii:
environmentalbenefits,alternativeland uses, aesthetics,noise, and avian
habitat.
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Panel9: RegulatoryPerspectives(2:30p.m.to 3:30 p.m.)

Presenter: David Moskovitz (Consultant)

Panel: Yukio Naito(PUC), GerrySumida(CarlsrnithBall), RonLehr(Consultant)

Goals: Discussregulativeperspectivesin theU.S. andapplicabilityto Hawaii

Break: 3:30p.m.to 3:45 p.m.

Panel10: Legislative Perspectives(3:45 p.ni.to 4:45 p.m.)

Presenter: Eric Sikkema(NationalConferenceof SstateLegislatures)

Panel: MatI Matsunaga(Hawaii), Dr. Duke Bainum (Hawaii), Robert Herkes
(Hawaii)

Goals: Discusslegislativeperspectivesin theU.S. andapplicabilityto Hawaii

I
Session5: Summary, Wrap-Up andClosing Coninients I

(4:45 to 5:30p.m.)

Chairman: AndrewTrenka(PICHTR) I
Presenter: AndrewTrenka

Panel: Workshoppresenters

Goals: To summarizethe presentationsand discussions,including key issues

andconclusions.

I
I
I
I
I
I
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HawaiiWindpowerWorkshop
March 21-22,1994

Hilton HawaiianVillage
Honolulu,Hawaii

PARTICIPANTS

StevenAlber
EnergyDivision
StateDepartmentof Business,Economic
Development& Tourism
700 Bishop Street,Suite 1900
Honolulu,Hawaii 96813
Tel: (808) 587-3837
Fax: (808)587-3839

Victor Anderson
NavalFacilitiesEngineeringService
Center
560 CenterDrive
PortHueneme,California 93043
Tel: (805)982-1359
Fax: (805)982-1409

Keith Avery
ZondPacific
485 WaialeDrive
Wailuku, Maui, Hawaii 96793
Tel: (808)244-9389,Maui office

(503)482-0854
Fax: (503)488-2504

TheHonorableDukeBainum
Houseof Representatives
Stateof Hawaii
StateCapitol,Room1208
Honolulu,Hawaii 96826
Tel: (808)586-6060
Fax: (808) 586-6061

AndreaBeck
HawaiiEnergyExtensionService
StateDepartmentof Business,Economic
Development& Tourism
99 Aupuni Street
Hilo, Hawaii 96720
Tel: (808)933-4558
Fax: (808)933-4602

CaryBloyd
PacificInternationalCenterfor High
TechnologyResearch
2800WoodlawnDrive, Suite180
Honolulu,Hawaii 96822-1843
Tel: (808)539-3866
Fax: (808)539-3899

WarrenBollmeier
Pacific InternationalCenterfor High
TechnologyResearch
2800WoodlawnDrive, Suite180
Honolulu,Hawaii 96822-1843
Tel: (808)539-3894
Fax: (808)539-3899

E.M. “Mike’t Boughton
Maui EconomicDevelopmentBoard
590LipoaParkway
Kihei, Maui, Hawaii 96753
Tel: (808) 875-2388
Fax: (808) 879-0011

PaulH. Brewbaker
EconomicsDepartment
Bankof Hawaii
Tel: (808) 537-8264
Fax: (808)536-9433

SteveBurns
HawaiiElectricLight Company
1200KilaueaAvenue
Hilo, Hawaii 96720
Tel: (808)969-0136
Fax: (808)969-0135
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Brian Cable
NavalFacilitiesEngineeringService
Center
560 CenterDrive
PortHueneme,California 93043
Tel: (805) 982-1207
Fax: (805)982-1409

RichardF. Cameron
HawaiianSugarCompany
P.O.Box 266
Puunene,Maui, Hawaii 96784
Tel: (808)877-6978
Fax: (808)871-2149

Ed Cannon
NationalRenewableEnergyLaboratory
1617ColeBoulevard
Golden,Colorado 80401-3393
Tel: (303) 231-1975
Fax: (303)231-1118

DougCarison
CarlsonCommunications
900Fort StreetMall, Suite 1650
Honolulu,Hawaii 96813
Tel: (808)536-0092
Fax: sameasabove

RaymondCarr
CountyofHawaii
25 AupuniStreet,#219
Hilo, Hawaii 96720
Tel: (808)961-8497
Fax: (808)935-1205

DanielChing
HawaiianElectric Company
P.O.Box 2750
Honolulu,Hawaii 96840
Tel: (808)543-7932
Fax: (808)543-7023

JoeClarkson
Pacific InternationalCenterfor High
TechnologyResearch
P.O. Box 1394
Honokaa,Hawaii 96727
Tel: (808)329-8448
Fax. (808)326-1285

KarenConover
R. Lyneue& Associates
15042NE40thStreet,#206
Redmond,Washington98052
Tel: (206)885-0206,#139
Fax: (206)881-8468

JohnCrouch
EnergyResourceSystems
Box 38-4276
Waikoloa,Hawaii 96738
Tel: (808) 883-9411
Fax: (808)883-9119

AndersDaniels
MeteorologyDepartment
UniversityofHawaii atManoa
Honolulu,Hawaii 96822
Tel: (808)956-2568
Fax: (808)956-2877

EdgarA. DeMeo
ElectricPowerResearchInstitute
P.O. Box 10412
PaloAlto, California 94303
Tel: (415) 855-2159
Fax: (415) 855-2954

ScottDerrickson
Hawaii EnergyCoalition
44-155-4LahaStreet
Kaneohe,Hawaii 96744
Tel: (808)587-2805or5387-2800
Fax: (808)587-2824 1

I
I

I
I
I
1
I
I
I
I

I
1
I
I

7/27/94

I



NancyDownes
Pacific InternationalCenterfor High
TechnologyResearch
2800WoodlawnDrive, Suite 180
Honolulu, Hawaii 96822-1843
Tel: (808)539-3879
Fax: (808)539-3899

RobertH. Gates
ZondSystems,Inc.
P.O. Box 1910
Tenachapi,California 93581
Tel: (805) 822-6835
Fax: (805)822-7880

ColetteGomoto
PublicUtilities Commission
465 5. King Street
Honolulu,Hawaii 96813
Tel: (808)586-2015
Fax: (808)586-2066

SusanJacksonGoodhue
Molokai EnergyTaskForce
P.O.Box 2
Kaunakakai,Molokai, Hawaii 96748
Tel: (808)558-8962

TomGray
AmericanWindEnergyAssociation
Route1-Box469
Norwich,Utah 05055
Tel: (802)649-2112
Fax: (802)649-2113

LeonardGreer
Pacific InternationalCenterfor High
TechnologyResearch
2800WoodlawnDrive, Suite180
Honolulu,Hawaii 96822-1843
Tel: (808)539-3852
Fax: (808) 539-3899

JanHamrin
Hansen,McOuat,Hamiin & Rohde,Inc.
50 California,#3005
SanFrancisco,California 94111
Tel: (415) 397-2210
Fax: (415)391-1329

EdanHarel
TRM AdvancedWindTechnologies,
Ltd.
16 HaminharaStreet
Herzliya46586Israel
Tel: 972-9-571748,972-9-588954/5
Fax: 972-9-504053

GeraldHehenberger
TRM AdvancedWind Technologies,
Ltd.
16 HaminharaStreet
Herzliya46586Israel
Tel: 972-9-571748,972-9-588954/5
Fax: 972-9-504053

TheHonorableRobertHerkes
Houseof Representatives
Stateof Hawaii
235 S.BeretaniaStreet,Room 1201
Honolulu,Hawaii 96813
Tel: (808) 586-6530
Fax: (808) 586-6531

WrightHiatt
OfficeofRepresentativeDukeBainum
Houseof Representative
StateofHawaii
StateCapitol,Room 1208
Honolulu,Hawaii 96813
Tel: (808)586-6060
Fax: (808)586-6061
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E.ChipmanHiggins
Officeof SenatorMatt Matsunaga
StateSenate
235 5. BeretaniaStreet,Room402
Honolulu, Hawaii 96813
Tel: (808)586-7100
Fax: (808)586-7109

SusanHock
NationalRenewableEnergyLaboratory
1617ColeBoulevard
Golden,Colorado 80401
Tel: (303)231-7650
Fax: (303)231-1118

Ning Huang
Pacific InternationalCenterforHigh
TechnologyResearch
2800WoodlawnDrive, Suite180
Honolulu,Hawaii 96822-1843
Tel: (808) 539-38_
Fax: (808) 586-3899

RhettHurless
SynergicsEnergyDevelopment
1001BishopStreet,Pauahi1520
Honolulu, Hawaii 96813
Tel: (808)599-4441
Fax: (808)599-4653

TomJezierny
Maui ElectricCompany
P.O.Box 398
Kahului, Maui, Hawaii 96732
Tel: (808)871-2300
Fax: (808)871-2350

Michael Jones
Union of ConcernedScientist
47-682-7Hui Kelu Street
Kaneohe,Hawaii 96744
Tel: (808)239-8180
Fax: (808)956-2930

RichardJoun
StateDepartmentof Business,Economic
Development& Tourism
P.O. Box 2359
Honolulu,Hawaii 96804
Tel: (808)586-2470
Fax: (808)586-2452

StevenKam
EnergyDivision
StateDepartmentof BusinessEconomic
Development& Tourism
335 Merchant Street, Room 110
Honolulu, Hawaii 96813
Tel: (808) 587-3802
Fax: (808)587-3820

MauriceH. Kaya
Energy Division
StateDepartmentof Business,Economic
Development& Tourism
335 MerchantStreet,Room108
Honolulu, Hawaii 96813
Tel: (808)587-3812
Fax: (808)587-3820

Mike Kitamura
Office of theHonorable U.S. Senator
DanielK. Akaka
PrinceKuhio FederalBuilding, Rm. 3104
Honolulu, Hawaii 96850
Tel: (808)541-2534
Fax: (808) 545-4683

Kalvin Kobayashi I
Countyof Maui
EnergyDepartment
250S.High Street
Wailuku, Maui,Hawaii 96793
Tel: (808) 243-7832
Fax: (808)243-7634
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WarrenLee
Hawaii ElectricLight Company
1200KilaueaAvenue
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Tel: (808)969-0121
Fax: (808)969-0249
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934 S.Gilpon Street
Denver,Colorado 80209
Tel: (303)871-9504
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N. PalmSprings,California 92258
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P.O.Box 541
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235 S.BeretaniaStreet,Room402
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Fax: (808)586-7109
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TheNew World PowerCompany
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LagunaBeach,California
Tel: (714)720-9528
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500 SansomeStreet
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Tel: (415) 391-8515
Fax: (415) 391-7740
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StateDepartmentof Business,Economic
Development& Tourism
335 MerchantStreet,Room 110
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Appendix C-Session1: History of Wind Powerin Hawaii

Hawaii Win~powerWorkshop/FINAL Repon~juIy29~9~4

1.0 Introduction: History of Wind Power in Hawaii

1.1.1 Session1 Presenter:

WarrenBoilmeler, PICFJTR

I Presentationchartsfollow
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Hawaii Windpower Workshop

Introduction
1 Early Usesof Windpower in Hawaii

2~Renaissanceof Windpower

3. Commercial Activities

4. Future for Windpower in Hawaii

51 Workshop Objectivesand Agenda



Hawaii Windpower Workshop

Renaissanceof Windpower

I Stateof Hawaii leadership

2~Government Support:

• ResearchDevelopment&
Demonstration (RD&D)

• market conditioning
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Hawaii Windpower Workshop

Renaissance of Windpower
3~Utility Leadership: HECO:

• MOD-OA and MOD-5B programs

• MECO: Windane Wind Turbine and the
DBEDTIZond Wind-Diesel Hybrid Project

• HELCO: integration of windpower --

relatively high penetration
• HEI: formation of Hawaii Electric

RenewableSystems



Hawaii Windpower Workshop

Renaissance of Windpower

& University involvement:

• resourceassessment:Meteorology
Department and the Hawaii Natural Energy
Institute (HNEI)

• RD&D: Wind Energy Battery StorageTest
Facility at Kahua Ranch (HNEI)

• public awareness:windpower workshops
and hostedWindpower ‘88
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Hawa~1Windpower Workshop

Renaissance of Windpower

5R Industry planning:
• encouragedby the Federal and

Statetax incentives
• drawing from the Federal wind

program RD&D activities
• utilizing resourceassessment

activities in Hawaii
• investigation of windfarm sites



Kahua Ranch
Kahua Ranch
Urnited

Kahua Ranch

Mountain pass

9.0 rn/s
(20 mph)

3.4MW

N/A

1983 to Present

Jacobs(198)

1-17,5kW (18)
2-17.5kW (180)

8.0 m (26’)

300kW (18))

Lalamilo WeHs
Lalamilo
Ventures

Puako,Hawaii

BasicaHyflat

76 rn/s
(17 mph)

2.3 MW

N/A

1985 to Present

Jacobs(120)

20 kW(81)
175kW (39)

80 m(26’)

8.6 m (29’)
1.7 MW (90)

Makani Moa’e
Makani lJwiIa
PowerCo.

Kahuku,Oahu

Complex

8.1 rn/s
(18 mph)

9MW

$25M

1985to Present

Westinghouse

600 kW (15)

43.3 rn (142’)

7.8 MW (13)

Makani Ho’olapa
Makani Uwila
PowerCo. Partners

KahukuPoint

Complex

8.1 rn/s
(18 mph)

3.2 MW

$15M

1987to Present

MOD-5B

3.2 MW (1)

97.6 rn (320’)

3.2 MW (1)

Kamaoa
Kamaoa

SouthPoint

Mod. Complex

7.7 rn/s
(17 mph)

9.25 MW

$117M

1988to Present

Mitsubishi

250 kW (37)

21.9 m (72’)

9.25 MW (37)

HawaiiWindpower Workshop
~LL,~L.~JJL..—.- I~.LA~ .. __J ...

Commercial Windfarms
Project
Owner

Location

Terrain

Wind

Capacity

Cost

0.0.

Turbines

Rotor

Status
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Hawaii Windpower Workshop

Barrels of Oil Savedby Hawaii’s Windfarms
All barrel values consider the particular utility’s yearly heat rates and average BTU contents per barrel.
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Hawaii Windpower Workshop
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CumulativeBarrelsof Oil Savedby Hawaii’s Windfarms
All barrel values consider the particular utility’s yearly heat rates and average BTU contents per barrel
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Hawaii Windpower Workshop

Cumulative Dollars Savedby Windfarms in Hawaii
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Hawaii Windpower Workshop

Yearly Fuel CostsSavingsby Hawaii Windfarms
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Lessons Learned Siting

11 Singletower wind measurements,while representativeof
industry practice at the time, did not provide adequate
data for siting the wind turbines:

• the windspeeds,wind shearand turbulence at individual
turbine site locationsturned out to be highly variable,
resulting in over prediction of energy output and also
contributing to higher4han-predictedwind turbine failure
rates, and

• in somecases,the period of measurementswaseither too
short, or otherwise not representativeof the long term wind,
regime at the sites,resulting in over-estimationof the
averagewindspeed



Lessons Learned Siting

21 In somecaseswherethewind turbines were
installed in tightly-spaced arrays:

• energyoutputswere reducedin the secondand
succeedingrows, dueto the lower windspeedsin
the turbine wakes

• higher dynamic loads were experienced by the
turbines,due to the increased turbulence in the
wakes

• higher turbine maintenancecostsresulted, due to
the higher-than-expectedturbine failure rates

a a a a a a a a a a a a a a a a
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Lessons LearnedSiting

The Good News
The wind industry has developed ~micrositing’
and Hanalysisil techniqueswhich:

• identify thevariations in windspeed,shearand
turbulence within a proposedwindfarm site

• project more accurately the long-term or annual
averagewindspeeds

• specifyappropriate turbine array layout and spacing.



LessonsLearned:
Wind TurbineDesign andPerformance

11 ThewInd turbinesin Hawaii are representativeof
oldertechnology - production prototypes,
primarily first or secondgeneration designs:
• productionshortfalls from the wind turbines that

didn’t meettheir predicted power curves

• higher-than-predicted O&M costs

• powerquality problems with thosewind turbines
that either usedinduction generatorsor line-
commutated inverters without adequatereactive
power support

• lossesin revenuedue to the above.
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LessonsLearned:
Wind Turbine Design andPerformance

2~In addition, severalfactors exacerbatedthe
wind turbine designprocess:
• higher-than-expected ~ambient~levelsof

turbulence combined with an initial lack of
turbulence modeling capabilities

• increasesin turbulence due to wakeeffects

• increasein componentfailures due to the salt
corrosionatsomesites



Wind Turbine Design and Performance

TheGood News
11 Major advanceshavebeenmadein wind turbinedesign:

• dramaticimprovementsin performanceand reliability

• significantreductionsin wind turbine costs

2~Progressandinterestin Hawaii is growing dueto:

• efforts by existingoperatorsto maintain and improve
theoutputof theirwindfarms

• industry interestin enhancingwindpower’s
contributionto Hawaii’s electric power supply and
growingto meetmarket needsin the Asia-Pacific

a a a a a a a a a a a
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Hawaii Windpower Workshop

Workshop Objectives
• support the integration of additional

windpower into the Hawaiian utilities
supply mix by providing up-to-date
information and transfer of modern
wind technologyto the various
stakeholdersin Hawaii’s energyarena
and

• identify appropriate mechanismsfor
consideration of windpower within the
IRP process



Hawaii Windpower Workshop

Workshop Agenda

Five Sessions 10 PanelDiscussions

1: Introduction: History of Windpower in Hawaii

2: Technologyand ResourceStatus (3 Panels)

3: Planning and Implementation Issues(4 Panels)

4: Key StakeholderPerspectives(Introductory
Comments+ 3 Panels)

5: Summary, Wrap-Up and Closing Comments

a a a a a a a a aa a
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p Hawaii Windpower Workshop

Modus Operandi
Each 1 hour Panel

• One 30-minute presentation

• Three 5-minute panel member
responses

• One 15-minute general ‘Q&A”
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Proceedingsof the Hawaii WindpowerWorkshop
FINAL Report—July29, 1994

Session2

PresentationCharts, PanelResponses,and Questions
and Answers
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Appendix D-Session2:Technology& ResourceStatus
Hawaii Windpower Workshop/FINAL Repo~—Ju1y29, 1994

2.0 TechnologyandResourceStatus

2.1 Panel1: TechnologyandIndustry

2.1.1 PanelChair~

Sue Hock—NationalRenewableEnergyLaboratory(NREL), Golden,CO

Presentationchartsfollow
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Wind Energy Development:
Technology Status and

Commercialization

4~ * i~u~~4 ~

Susan M~Hock, Manager
Wind Energy Program

National Renewable Laboratory
Golden, Colorado

P93-GO 1004802
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Map 2-6 Annual average wind resource estimates in the contiguous United States.
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Sources: CEO, CEC PAS, other 1990 Paul Gipe and Assoc.
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Wind direction
for an

upwind rotor

Wind Program

Rotor
diameter

H U b
height

Configurations
~_ Rotor blade

Generator

Gearbox

Wind direction
for a

downwind rotor

-~— Tower

Rotor diameter

~ .~-

/ ~.., Rotor
Rotor .,~,., height
tower

I
Equator

height

/. ,

Fixed-pitch ~., ~

rotor blade ~2Jfl

Rotor base ~:‘ II Generator
Gearbox —~i-- ~j rni’r~

~I ~

Vertical-Axis Wind Turbine (VAWT)
P05.00943029

Wind Turbine

Horizontal-Axis Wind Turbine (HAWT)
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Advanced Turbine DevelopmentProgram

Current Technology — 1989 Baseline
Commercial machines

• COE of 7-1 O~/kWh
Periodic fixes required

Matured Technology — 1995
,• Optimized machines using best of current technology and recent

results and analytical tools of the DOE Wind Energy Program
• COE of < 5~/kWh
• Machines still designed for exbellent wind sites

Advanced Technology — 2000
• New technology incorporating currently unexplored

innovative concepts
• Broader markets/lesser wind sites
• Improve COE to <4~/kWh

P9G.G09775l0
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:‘.~su~ Wind Program
k

Levelized Cost of Electricity Is Calculated
from Both Financial and Technical

Performance Parameters

Levelized COE Fixed Charge Rate x Initial Capital Cost
(Constant Dollars) Annual Energy

Annual O&M Expense
+ ______________________________________

Annual Energy

Levelized ‘Major Replacements/Overhauls
+ ________________________________________

Annual Energy

P05.00943000



ç~n Wind Program

EPRI Tag Ecohomic AssumptIons

Discount rate 6.2%

Fixed charge rate 10.3%

Lifetime 30 years

P85-00943006
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COE Estimatesfor HAWTS

1980 1985 1990
~I:iCOEat 5.8 mIs (at 10 m) Rayleigh sites

2005 2010 2015
4 COE at 7.2 m/s (at 10 m) Rayleigh sites

Source “Technology Evolution 101 Wind Energy Technology (drnlty. U.S. DOE, June 7, 1993
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Northern PowerSystems

V
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The Advanced Wind Turbine Concept
An artist’s renditionof proposedturbineenhancements

Aerodynamic controls (ailerons)

Flexible
lightweight
blades

Variable speed generator

Optimized drive train

Optimized tower design

Innovative hub
attachments

Sophisticated power electronics

S mart controls

Enhanced micrositing

Improved foundation
/~ materials

Advanced airfolils

New tower materials

P96-00077519
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Special Purpose Thin and Thick Airfoil Family

Thin Airfoil Family for Medium Blades

~

Tip region airfoil (95% radius)

Oi ~~I~L1S~

q “~JI~t~ ‘I~~l11~, ‘r,~ ~ v~’~

Primary outboard airfoil (75% radius)

~ ER I S 8 0.7.~ ~
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1

t I .111 II I 1

Root region airfoil (40% radius)

Thick Airfoil Family for LargeBlades

Tip region airfoil (95% radius)

r ~~ ~ 4IcI
t~

7~I

~

Primary outboard airfoil’(75% radius)

v~4~SER I S 81 ~

Root region airfoil (40% radius)
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I ‘nprovemen~

Generator Power Output Improvements
(SERI Blade over Aerostar Blade)

40’

‘Wind speed (mph)
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Wind Plant Output During PG&E Peak Load Days
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Environmental Issues

• Avian mortality

- CEC study between November 1984 and April 1988
showed 108 raptor deaths in Altamont and Tehachapi

- 67% due to collisions with wind turbines

- 33% due to electrocutions

- Bio Systems study in progress for Altamont and Solano areas

- numerous avian studies being conducted in Europe

P0000977514
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Environmental Issues (concluded)

• Noise

- requirements vary by county (i.e., 45 to 60 dBA)

- more serious as population density increases

•Visual

- requirements vary by county (i.e., views hed analysis)

P96-00977515
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WIND TECHNOLOGYDIVISION

Installed Wind Capacity in Europe

Reference source: Conference Reports by Windpower Monthly’s Lyn Harrison, editor and Sara Knight,
German correspondent
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Summary
Wind speed measurements at a proposed wind ‘farm site will greatly improve energy
capture estimates, and can be used to determine the capacity value of the energy.

There has been a significant improvement in wind turbine technical and economic
performance over the past ten years:

Energy capture: 600 kWh/rn2 to 700 kWh/rn2

Capacity factor: 17% to 23%
- Cost of energy: $.1O - $.12/kWhto $.05 - $.07/kWh

Emerging design alternatives show the potentia’ for continuing cost and performance
improvements. New design options are under continuing development by the wind
industry in the U.S. and Europe and should provide ‘wind energy at $.05/kWh by about
1995.

Design and development of the next generation of wind ‘turbines for the year 2000 is -

only now beginning. These new designs are expected to have a cost of energy of
about $,04/kWh,

Pl3I-G~154202
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AppendixD - Session2: TechnologyandResourceStatus
HawaiiWindpowerWorkshop/ FINAL Report—July29, 1994

2.1.2 PanelMembers:

Bob Gates—ZondSystems
Edan Harel—TRM AdvancedWind Technologies
Robert Lynette—R. Lynette and Associates
Jeff Maurer—The New World Power Company
Eric Miler—Kenetech Windpower

PanelResponses:

Bob Gates — ZondSystems

The perceptionthat thewind industry requiresgovernmentsubsidiesis
incorrect.Onehalf of thewind industryhasbeendevelopedsince tax credits
expiredin theearly 1980s.

The goalthat the industrysetfor a 54; /kWh by 1995 hasbeenachieved.
Proposalsandbid solicitationsarecurrentlyciting 5~/kWh for projectsthat will be
comingon-linein the nextyearor so.

ThecashCost per kwh for projectsof independentpowerproducersis higher
thanfor utility ownershipmodelsbecauseof inequity in the allocationof risks to
the independentswho sell theirpowerto theutility. Utilities pay for theelectricity
deliveredleaving all of therisk costs(legal infrastructure,technologyrisks,
workmencompensation,etc.)to be borneby the independentpowerproducers.
Thus, someof that risk Costmust be borne into thecost capital from an equity
standpoint.

Theincreasedcostsperkwh for theindependentdeveloperwho bears all of
therisk costsis balancedby thefact that while costinglessperkWh in capital
costs,in theutility ownershipmodel, all of the risksareborneby the ratepayer.

The federalgovernment’srole in pushingwind turbinetechnologyforward
hasbeenmeaningful,accordingto Mr. Gates,especiallyin thecaseof advanced
airfoil designs. He agreedthat theindustry is headedtoward newer, largerturbine
modelsof 500 kW or more. By increasingthe sizeof theturbines,developersare
ableto lower their costs.Theturbinesaremoreefficient, thus fewer turbinesare
needed.

He emphasizedtIie importanceof maintaininga properperspectiveon the
avianissue. If onehundredbird deathsoccurasa resultof wind turbines,we
mustevaluatethemin the contextof theimpacton the populationof the birds
overallor considerthe alternativeimpact.What if we burncoal instead?What then
is theimpacton birds aswell asotherliving thingson earth?

I
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I
EdanHare! — TRM AdvancedWindTechnologies

Mr. Harel introducedhimself asan internationalrepresentativeof the wind
industry. In Israel,where heowns andoperatesa 6 MW wind farm installedwith
600 kW wind turbines,Mr. Harel sellselectricityfor lessthan 54:1 kWh. He I
emphasizedthat this wasachievablewithout theneedof governmentsubsidy.

“I can tell you that the future is here and now,” he said namingsomeof the
criteria usedin the manufacturingcommunitywheninformationis exchanged.
Manufacturersstrive to maintainstandardsset by theindustryascloselyas
possible.Currently,thereis a commonunderstandingthat bi~is good(i.e., I
500 kW, 600 kW, 700 kW). Manufacturersaredevelopingwind turbineswith
simplerdesignsand smartsolutionsto old problemssuchas the idea of moving to
an operationalregimeof less loadsandconstant controlof loads.Material
engineeringis much improved,however,powerquality is still a problem.

Utilities anddevelopersmust keepin mind that the final productis not a I
machineor the servicesof theutility but a cooperativepartnership,hesaid.

I
JeffMaurer- New World Power

Mr. Maurerbeganby stating that thepriceof oil will go up in the not too I
distant future. For that reasonin Hawaii, with its abundanceof wind resources,it
is imperativeto act now with wind power.

He observedthat thereasonCalifornia developedwind powersoeffectively
wasbecauseof thegovernmentsubsidiesand thepurchasepowercontracts.‘We
had a lot of successesand a lot of failures,but we learneda lot.” I

Threebillion kilowatts of wind power areproducedin California annually
representingthreequartersof thetotal world productionof electricityfrom wind I
power,enoughto powerthe city of SanFrancisco,he said.

Problems with wind power include the lackof firm capacitypowerwhich can
be successfullycounteractedwith hybrid systems.Micrositing1 is anothersolution,
he noted.“If yourwind resourcepeaksat night andyourpowerdemandpeaks
during the day, micrositingturbineswill allow you to matchthe peakwith I
maximumgenerationof power.”

I
I

1Editor’snote: For example,siting the turbine in a wind regimethatmatchesthe utility load

better.

2 i
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Mr. Maurerbelievedthe workshopto bea necessarysteptowardimplementing
wind powerby enablingthe participantsto learnfrom eachotherin orderto go
forwardwith a plan to implementwind power in Hawaii.

“Wind is a solutionfor thelong termenergyneedsin Hawaii,H he said in
closing.

RobertLynette— R. LynetteandAssociates

Mr. Lynettebeganby pointing out thestrongresurgencein the interestin wind
energygoingon in thepastfewyears.

“The dynamicsof what’sgoingon this time in the early 1990sis not basedon
thetax incentivesandthe governmentsubsidiesof the early1980s,”he noted.This
time thereis strongpublic support,stronggovernmentsupport,andstrong
supportfrom theElectric PowerResearchInstitute(EPRI).

Predictinga low costof 3½~/kWhfor wind powerwithin thenext few years,
Mr. Lynettestatedthat theprice decreasewill be due to threenotablefactors:

the formingof newallianceswith largeplayersin big industry,

technologyinnovationswill lower costs 15%- 20%, and

increasedgrowthwill allow theindustry to producedecentquantities.

Given the current1½%- 2% U.s. growthratein electricitydemand,if wind
captures1O%of that growth(1O% of 2%), that will result in a $5 billion a year
industry.This is the majorattractionfor big industry.

With the involvementof big players,the wind industrywill be ableto do away
with oneof the principlefearsutilities have,that of increasedrisks. Allianceswith
big industry will addsolidity to thewind industry.

“I think within thenextyearor two you will seea very different look to the

industry,” he saidin closing.

Eric Miller Kenetech Windpower

Thewind industry hasmovedout of California and into theglobal market.
Wind energyis now fully competitivewith fossil fuels. In the bidding processin
California, renewableseitherwon or camevery closingto winning over fossil fuels
in headto headcompetition,Mr. Miller said.

3
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I
As anexampleof how technologyhashelpedto bring costsdown, Mr. Miller

pointedout that variablespeeddrive technologyhasmadea big differencein load I
control.

For Hawaii, oneof the keyelementswhich oughtto beconsideredin moving
wind energyforward is how poweradditionsareacquired.That is, how do wind
andfossil fuelscompetepolitically andeconomically.Whenit comesto comparmg
resources,Mr. Miller deduced,it will comedownto a questionof values. Since I
wind is not dependenton fuel cost fluctuationsand thus insulatedfrom those
risks, thevalueof wind powerto price stability is lessof a risk, he said.

‘There is no questionthat thelowestCost, long term resourcein Hawaii is
wind,’~Mr. Miller said in closing. ‘The questionis what is theframeworkto makeit
possibleto capturethosebenefitsherein Hawaii.” I

IQuestion:

What aresomeofthe installationcostsofwindpower? I
Answer~

Bob Gates— ZondSystems

Installationcostsvary depending as muchon the projectsizeasanythingelse
including risk factorsbut a generaloverall estimateis about$1,000perkW.

SueHock— NREL

While you canhavea lessexpensiveinstallationandhigherO&M costs,you

maynot do aswell with a moreexpensiveinstallationthat operatesmore
efficiently. Forthis reason,a bettermeasureof installationcostsmaybe thecostof
energyratherthantheCostperkW.

JeffMaurer - New World Power 1
InstallationCosts shouldnot beconsideredas muchasfinancing costs.The

amountof cashflow you will haveafteryou havefinancedthe projectif you can
get low financing for your project,will makea greatdifference.

Edan Hare! — TRMAdvancedWindTechnologies 1
A good criteria for keepinginstallationcostsdownis to considertheamount

of kwhs that canbe producedannuallyper turbine.By upgradinghis 36 m 1
diameterblades to 45 m diameterbladeson his turbineswhile still maintaining

I
4
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them as600 kW turbines,Mr. Harel wasableto producemany morekwh peryear
anddrive the costperkWh down to capturemoreenergyfor the same Cost.

Question:

Aredevelopersand utilitiesable to negotiatea contractwithhigherupfront costs?

Answec

Bob Gates— ZondSystems

Mr. Gatesusedthe United Kingdomto illustratehow powercontractsare
negotiatedwith highercapitalcostspaidout during the earlyyearsof the project
to reducedebtand the resultingdebtload quickly. Thesetypesof contracts,
muchlike comparinga 15 year mortgageloanto a 30 yearone, resultin a much
lower total price paid out over the life of the projectwhile maintaininglower
O&M costs,a recognitionof betteroverall economicefficiency.

JeffMaurer— NewWorld Power

Dorneslically,New World Poweris respondingto manyutility RFPson a price
perkWh basis,and the biddingprocessis very competitive.

EricMiller — KenetechWindpower

A cost-effectivecontractfor wind is one that is well matchedto the higher
capitalcostsover the long term.Oneof the greatadvantagesof thewind
technology is that ability to lock in ata fixed price over thelong term,a key
elementcommonamongall successfulwind developmentprojects.

Bob Gates —Zond Systems

The primarybenefit of wind powerto the utility or thepowerratepayer, is
its hedgeagainstfuture fuel costsandtaxes.While fossil fuel costsaregoingup,
wind priceswill be going down.

5
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I
Question:

In Hawaii whereprojectsare built on a muchsmallerscalethan on themainland,what I
kindofhelp in termsofgovernmentassistanceshouldbeexpected?

Answec I
Bob Gates— ZondSystems I

In clarifying a statementmadeearlierin which he saidgovernmentsupport
wasno longerneeded,Mr. Gatesemphasizedthathewasspeakingin termsof tax
creditsand thegovernmentsubsidiesof theearly 1980’s.The governmentstill
playsa significantrole in the renewableenergyindustry,particularlywind, he
said. I

Onekey role that governmentplaysis by providinga stableregulatory
environment.By ensuringa highly secureandreliableregulatoryenvironmentin
which independentutility operatorscanoperate,the risk premiumchargedby the
financial communityis lower, he said.

Oneareathat Mr. Gatesfelt maybe appropriatefor governmentto look into, I
which is missingin today’sregulatoryenvironment,is an investmentrequirement
to incentivizeutilities to dealwith the independentdevelopers.

EdanHare! — TRMAdvancedWindTechnologies

It is time for the wind industry to forgetaboutthe directgovernmentsubsidies I
of thepastwhich were not economicallyeffective,Mr. Hare! said.Today’sstateof
the art technologyallows for thedirectpricing of projectsto beeconomical.

JeffMaurer - New World Power

Governmentcanhelp by providing a level playing field for wind developers I
to play on, Mr. Maurerstated.Currently,a utility is only requiredto buy power
and thusavoid its risk costs.

Sue Hock -~ NREL

Ms. Hocksaid that shehasbeeninvolved in discussionswith severalutilities
that arereluctantto investin wind powergiven its high risk environment.By
reducingtheup-~frontCost of technologyto get the marketrolling, governmentcan
play a significantrole in supportingwind development,shesaid. 1

I
I

6 i



Appendix D-Session2:Technology& ResourceStatus
Hawaii WindpowerWorkshop/FINAL Repo~~Ju1y29, 1994

2.2 Panel2: ResourceAvailability

2.2.1 PanelChaic

KarenConover— R. Lynette& Associates,Redmond,Washington

Presentationchartsfollow
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WIND RESOURCEASSESSMENT
AND PROJECTDEVELOPMENT

POTENTIAL IN HAWAII

presented at:

Hawaii Wind PowerWorkshop

March 21 -22, 1 994

presented by:

Karen Conover
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SCOPE

• Pastwind resource assessment work

• Existing projects

• Currentwind resourceassessment
activities and preliminary results

• Potentialproject sites

• Land use issues
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OVERVIEW OF PAST WIND
RESOURCEACTIVITiES

• Airports, military installations,and NWS

• University of Hawaii
Fixed stations
Mobile stations

• Wind EnergyResourceAtlas

• U1S. DOE candidatesites

• Privatedevelopersand landowners

• Smallerassessmentsand/orsinglesite
measurements



Kehue Rench S(~iIone

• 1. t~0ETower (20.9 @ 100 (t)

• 2, (-NE( Tower #1(22.4 @ ~0 tt)

• 3. )~NE~Tower #2 (17.5 @ 90 tt(

A 4. ‘Mndfnrm Tower ~l (16.9 @ 105 to

• 5, Wndforrn Towor #2 (22.~@ 120 to)

I

HAWAH WiND MONITORING STATIONS

Rench

Station Name (mph @ monitoring height)

• Wos’noo Attt,oot )1G,8 @ 20 (t)

•1 year or more of continuous data

A Less than 1 year of data

(-(ito Ahport (6.6 @ 20 to

(14.8 @20 fo)
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MOLOKAI WIND MONITORING STATIONS

Station Name (mph @ monitoring height)

• 1 year or more of continuous data

A Less than 1 year of data

I

Moomom) (22.7 @ 90 It)

A Middte Hill (14.8 @ 30 ft)

Mo)okel AIrport (13.3 @ 20 ft)



Kahuku Area Stations

• 1, Kahuku Point (18.2 @ 100 It)
• 2. Oyster Farm (17.4 @ 90 it)

• 3. Kahuku Road (13.7 @53 it)

• 4. Opana (17.6 @ 40 it)

• 6. Kehuku Hill (18.6 @ 30 ft)

A 6. Kahuku Lower (18.2 © 30 It)
A 7. Kahuku Field (14.7 © 90 Ii)
AS. Kahuku RCA (18.4 @ 90 It)

Ag. KW9O(16@9Oft)
•io. Kahuku COMSAT (6.5 @45 it)

•i 1. Kahuku Lola (11.7 @ 78 it)

l<aena Point (16,1 @ 84 It)

I
Barbara Point (9.9 @ 12 It)

N

OAHU WIND MONITORING STATIONS
Station Name (mph © monitoring height)

• 1 year or more of continuous data

A Less than 1 year of data

A Helemano (10.9 @ 45 It) • Kaneohe Bay (10.1 @ 13 it)

A Waimano Home (8,7 @ 30 It)

:,1 @ 20 It) Maunawili 16.2 @ 30 it)
• Tantalus (18.3 @ 70 It)

0

Waimanalo Niko (14 @ 30 it)

~ok ~o Head (17.3 @ 35 it)
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Auku Area

• Wahiawa/Wheelor (6.27 @ 16 it)

• Ko)ekole Pass (21.8 © 105 it)

Mauna Kapu (14.9 @ 48 It)
•

• Makakilo (10 @ 25 it)
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MAUI WIND MONITORING STATIONS

Station Name (mph @ monitoring height)

•i year or more of continuous data

A Less than 1 year of data@ 90 it)

MeoDonalds #2 (14.7 @ 90 it)
MaoDonelds #4 (1 6,9~ 30 it) .
MacDonelds #7 (16,6 @ 30 it) • AB 101 @ 30 it)

Kahului Airport (12.3 20 it)

A Pata (16.8 @ 150 it)Wailuku (12.1 @ SO it) •ws 101 (12.1 @30(t)
•WS 102 (17.1 @90 It)

Puunene (10.1 @ 30 it) • •Maunaolu (13.7 @ 52 it)

•ws ioa (14.9 @ 30 It)

AB 102 (14.9 @ 90 it) ~

AB 103 (12,5 @ 30 it)
AMaata0a (17.3 @ 90(t)

II



Airport (11.7 @ 20 it)
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KAUAI WIND MONITORING STATIONS

Station Name (mph © monitoring height)

• 1 year or more of continuous data

A Less than 1 year of data
Kilauea Point (14.3 @ 20 it)

Sands (4.7 © 14 it)

Kalepa Rld~e(17.6 @ SO it) A

Port Allen (13.9 @ 29 it)

30 it)

Makahuena Point (15.5 @ 20 it)
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Molokai Wind ResourceMap

Source: Wind Energy Resource Atlas: Volume 11 — HawaII and Pacific Islands Region,
~tteacj~ort1t L~]tor~FeI-----——/1 ~ —
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Maui Wind Resource Map

22
2

Source: Wind Energy Resource At/as: Volume 11 — Ha wall and Pacific Islands Region,
~tt~acijSorttt Lator~Fehy 1 ~ a a a a a a a a a a
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Source: Wind Energy Resource Atlas: Volume 11 — Ha wall and Pacific Islands Region,
Battelle Pacific Northwest Laboratories, February 1981

I(auai Wind ResourceMap



Wind PowerStationsin Hawaii
Hawaii Energy

KAUAI

Currently Operating

No Longer Operating

OAHU

Developers!, 1!, 1!!
(600 kVv2

Makani Ho’olapa
(3.2 MW)

MOLOKAI

Zond Pacific,’~
(300kW)

LANAI’

Kohala Mountain
Energy Investors

(150kW)

Lalamilo WelIs~...—~
(2.3 MW) HAWAII

Kamaoa
(9.3 MW)

I
Makani Moa’e

(9 MW)

Maalaea

/(340 kVv9

MAUI

Kahua Ranch

Kahua REST
(75 kW)

Hawaii Energy
Developers IV

(400kW)
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CURRENTACTIVITIES
Hawaii Energy Strategy

Renewable Energy Resource and Development Program

• Phase 1: Renewable Energy Resource Assessment Plan

Better define the viable locations for project development

• Phase 2: Renewable Energy Resource Supply Curves

Developcost and performance data

• Phase3: Data Collection andImplementationPlan

Obtain additional wind and solar data and identify
goals and methodologies for integrating renewables
into the state’s generation mix

• Technologies: wind, solar thermal, photovoltaics,
biomass, hydro, wave, OTEC



PHASE 1

• Identify constraints and requirements for
renewable energy projects in Hawaii

• Apply screening process to identity most
promising project locations
• Resource intensity
• Land zoning
• Terrain suitability

Competing land uses
• Owner acceptance
• Utility access and impact
• Environmental and cultural sensitivity
• Public acceptance

— — — — — — — — — — — — — ~
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RENEWABLE ENERGY RESOURCE ASSESSMENT PLAN, PHASE 1

Field Surveys
and Existing

Monitoring Sites

Utility
Analysis and

Working Group
Input Rank

Project Sites
and Prioritize

Monitoring
Sites

Renewable
Energy

Resource

Assessment
Plan

Utilization
Options and
Prioritization



Potential Project Site

A New Monitoring Station

L~. Existing Monitoring Station

—

Hawaii Project Sites and Monitoring Locations

[~A L&amilo Wells
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ISLAND OF HAWAII
Land Ownership

Federal Lands

~ State Lands

Hawaiian Home Lands

TNs mapWas producedby the Office of State P~flnlng,
fOSP) 1994, tc( ptannlnQ ptitposes. It thould not be used
for bo’.stdary lntenxetabo.,sor otherspadalaialysf$
beyondthe fimitedons of the data. Infonnatlon ragw~ng
compflatlon datesandaxuracy of the datapresentedcan
be thtahiedfrom the Office of StatePIaMng.
~teat
Coastflne-US. Geokig4c& Swvey DLG flIes 1:24,000 1983.
Land Ownership- U.S. GeOIogk~aJSurveydigital GRAS ltes 1:100,00 1978.
Roada . U.S. Geolog~aISLavey DLG tIles 1:24.000 1983.

Major Roads

Kailva-Kona

Hilo



ISLAND OF KAUAI
Land Ownership

~ Major Roads

Federal Lands

~ State Lands

Hawaiian Home Lands

Tha mapwas producedby the OffIce of State Planning,
(OSP) 1994, for planning purposes. It alicub not be used
icr boundary ~erpretalk~sor other apatliat analysis
beyond the limitations of the data, Informatlon regardng
compliatlon datesand a~uracyof the data presentedcan
be obtained from the Oflice of State Planning.
Soume~
Coastline-U.S. Geological Survey DLG fIIe~ 124,000 1983.
Land Ownership-U.S. Geological Survey digital GIRAS flies 1:100,001976.
Roeds - U.S. GedogicaiSurveyOLS flies 124,000 1983.

Princeville

— — — — — — — — — — — — — —-~—--~ - - -
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ISLAND OF HAWAII
State Land Use District Boundaries

Ths mapwasproducedby the Office of State Planning,
(OSP) 1994, Icr planning pixpcses. It thou~not be used
for boundaryinterpretationsor other spatial analysts
beyondthe Imitations of the data. Information regarding
compIlation datesand accuracyof the data presentedcan
be obtained from the Office of State PlannIng.

Coastline - US. Geological Survey OLS files 1:24,000 1983.
Land Use Olatulots - State Land Use CommissionLand Use mapa 1:24000 1991.
Roads.U.S. Geological SLavey DLG flIes 124,000 1983.

Major Roads

~ Urban

Rural

~ Conservation

~ Agriculture

Kallua-Kona

Kau



Kihel

This mapwas producedby the Office of StatePlanning,
1OSP> 1994, for planning purposes. It thou~not be used
for boundary lnte~etationsor otherspatial analysis
beyond the limitations of the data. informadon regarding
compilation dalesandaccuracyof the datapresentedcan
be obtainedfrom the Office of StatePlanning.
Sources.~
Coastline- U.S. Geologicai SLSVSY DLG tiles 1:24,000 1988.
Land Ownership- U.S. Geological Survey digital GiRAS flies 1:100,00 1976.
Roads - U.S. Geological Survey DLG files 124,0001983.

ISLAND OF MAUI
Land Ownership

Major Roads

~ Federal Lands

State Lands

~ Hawaiian Home Lands

Hana

— — — — — — — — — — — — — — — — —
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Maui Project Sites and Monitoring Locations

L ~ Maui

McGregor Pt.

[~1NW

Puunene.

LII Potential Project Site

A New Monitoring Station

t~Existing Monitoring Station



ulul

LI Major Roads

LI Urban

Rurat

~j~iConservation

~ Agriculture

Hana

This map was producedby the Office 01 State Planning,
(OSP) 1994, for planning pur~ses. it thou~not be used
for boundary interpretationsor cthe spatial analysis
beyond the lImitations of the data. lrrfcrmation re9aldng
compilation dales and accuracyof the data presentedcan
be obtained from the Office of State Planning,
Sources
Coastline - U.S. Geological Survey DLG flies 1:24000 1983.
Land Use Disttts - State Land Use Commission Land Use maps1:24,0001991.
Roads - U.S. Geoiogloal Survey DLO flies 1:24,000 1983.

— — — — — — — — — — — — —

ISLAND OF MAUI
State Land Use District Boundaries
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Molokai Project Sites and Monitoring Locations

~ Potential Project Site

ó~ Existing Monitoring Station



ISLAND OF MOLOKAI
State Land Use District Boundaries

~j Major Roads

Urban

Rural

This map was producedby the Office of State Planning,
(08?) 1994, for planning purposes~It shoudnot be used
for boundary int&prefations or other spatial analysis
beyond the limitations of the data. information rogwdng
compilation datesand accuracyof Ills data presentedcan
be obtained from the Office of State Planning.
Sources:
Coastline - U.S. Geological Survey OLS flIes 1:24,000 1983.
Land Use Dlstuicts - StateLand Use Commission Land Use maps1:24,000 1991.
Roads-U.S. Geological Survey DLG flies 1:24,000 1983.

Conservation

11111 Agriculture

I 275~0

— — — — — — — — — — — — — — — — — —
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ISLAND OF MOLOKAI
Land Ownership

~ Major Roads

~ Federal Lands

State Lands

ThIs map wasproducedby the Office of State Planning,
(OSP) 1954, ~ planning purpose& it shouki not be used
for botrdery inte~retaflonsor otherspatial analysis
beyondthe fimitedons of the data. Information rogatsing
compilation dates and accuracyof the datapresentedcan
be obtained from the Office of State Planning.
So~ceat
Coastline - U.S. GeologIcal Survey DLG flIes 1:24,000 198$.
Land Ownership - U.S. Geological Survey digital GIRAS flies 1:100,00 1976.
Roads- U.S. Geological Survey OLS flIes 1:24,0001983.

Kalaupapa

Hawaiian Home Lands

6

Halawa

I 278,010



ISLAND OF LANAI
State Land Use District Boundaries

The mapwasproducedby the Office of State Ptennin~
(OSP) 1994, for planning purposes. It atuouhi not be used
for botatdasyinterpretationsor otherspatial analysis
beyondthe llmft~onsot the data. infonsatlon regaxdng
compilation dates~ndaccuracyof the data presentedcan
be obtained from the Office of State Planning.

CoastlIne - U.S. Geological Survey OLS flIes 1:24,000198$.
Land Use DistulciS - State Land Use Commission Land Use maps 1:24,0001991.
Roads - U.S. Geological SurveyDt.G flies 1:24,000 1983.

Major Roads

~ Urban

Rural

Conservation

~ Agriculture

— — — — — — — — — — — — ~
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Oahu Project Sites and Monitoring Locations

~JPotential Project Site

A New Monitoring Station
Kahuku Hills

t~ Existing Monitoring Station

92

a
0



Makaha

Wa~anae

Haleiwa

Kahuku

ISLAND OF OAHU
Land Ownership

Major Roads

~ Federal Lands

LII State Lands

~ Hawaiian Home Lands

KaIIua
0

1:

Tills map was producedby the Office of State Planrfng,
(OSP) 1994, fgr planning purpsses. ft should not be used
for boundary Inta~1retationsor odue apatlai analysis
beyond the lImItations of the data. information regarding
comçllaltondatesand ~c*.racyof the data presentedcan
be obtaInedfrom the Office of StatePlanning.
Sources:
CoastlIne - U.S. Geological Survey DLG flies 1:24 1988.
Land Ownersbip-U.S. Geological Surveydigital àIRAS flies 1:100.001976.
Roads - U.S. Geological Survey DLG flies 14,0001983.

Ewa Beach ~L

Waikiki.

Walmanalo

— — — — — — .-~a-- — — — — — — — — — — — —
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ISLAND OF OAHU
State Land Use District Boundaries

~]Major Roads

Urban
Rural

Conservation

~ Agriculture

Makaha’\,~,~1

Waianae

Nanakull

I 510,010

ThIs map was produced by tile Office of State Planning,
(OSP) 1994, for pianning pur99ses. It should not be used
for boundary Intep~tationsor other spatial analysis
beyond the Imitations ci the data. information regarding
compliation dalesand accuracyof the data presentedcan
be obtained from the Office of State Planning.
Sources:
Coastline - U.S. Geological Survey DLG flies 1:24,0001983.
Land Use Districts - State Land Use CommissionLand Use maps 1:24,000 1991.
Roads . U.S. GeoiogicaJSurvey OLO flies 1:24,000 1983.

Waikiki

Waimanalo



E Potential Project Site

A New Monitoring Station

Kauai Project Sites and Monitoring Locations

Anahola

— — — — — — — —

~. Existing Monitoring Station
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ISLAND OF KAUAI
State Land Use District Boundaries

~ Major Roads

~ Urban

~ Rural

Conservation

~ Agriculture

This map was producedby the Office of StatePlanning,
iOSP) 1994, for planning purpcces. ft should not be used
for boundary interpretatIonsor other spatial analysis
beyondthe flmftedone ~f the data. infoctnation regaining
compf~ondates and accuracyof the data presentedcan
be obtainedfrom the Office of State PlannIng.
Sources
Coastline . U.S. GeologIcalSurvey DLG flIes 1:24,0001983.
Land Use Distuicts - StateLand Use CommissionLand Use maps1:24,000 1991.
Roads - U.S. Geological SurveyDLG flee 124,0001983.

I I 526,010



Location of PotentialProject

N. of Hanapepe Anahola

KAUAI

/ Kaena Point
Port AHen

QAHU
West

Kahuku Hills
,. Kahuku flats

MOLOKAI
Molokai—~ West Maui

McGregor Point

Puunene

Lalamilo Wells-

HAWAII

Sites

NW Haleakala
MAUI

/ North Kohala

Kahua Ranch
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LAND-USE CHARACTERISTiCS OF

POTENTIAL PROJECT SITES
Sites Owner Zoning Current/Planned Uses

Hawaii Lalamilo State Agriculture Grazing, Water Dept. wells

N. Kohala Chalon Int’l Agriculture Renewable energy, resort
development, & residences

Kahua Ranch Kahua Ranch Agriculture Grazing, diversified agriculture
wind energy

Others Bishop Estate
Hawaiian Homes
Parker Ranch

Maui W. Maui Maui Land & Agriculture Grazing, tourist activities
Pineapple

McGregor Point State Resource & general Grazing
conservation

Puunene State, HC&S Agriculture Sugar

NW Haleakala HC&S Agriculture Sugar



LAND-USE CHARACTERISTICS OF
POTENTIAL PROJECT SITES

Sites Owner Zoning Current/Planned Uses

Molokai W. Molokal Molokai Ranch Agriculture Grazing

Lanai Shipwreck Beach Castle & Cooke Agriculture Grazing

Oahu Kahuku Campbell Estate Agriculture Wind energy, aquaculture
military training

Kaena Pt. State Agriculture Military communications

Kauai Anahola Hawaiian Homes, Agriculture Agriculture, some
C. Brewer residences

Port Allen State Urban Recreation, aviation

N. of Hanapepe Gay & Robinson Agriculture Grazing

— — — — — — — — — — — — — — — — — — —
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POTENTIAL PROJECT SIZES AND LIMITATIONS

Hawaii Lalamilo 3 MW (existing transmission)
30 MW (utility)
50 MW (land)

N. Kohala 5 MW (existing transmission)
1 5 MW (land)

Kahua 5 MW (existing transmission)
1 5 MW (land)

Maui W. Maui 1 0 MW (land)

30 MW (existing transmission)

McGregor Point 1 0 MW (land)

Puunene 1 0 MW (existing transmission)
30 MW (land + utility)

NW Haleakala 1 0 MW (existing transmission)
30 MW (utility)
50 MW (land)



POTENTIAL PROJECTSIZES AND LIMITATIONS

Oahu Kahuku 30 MW (existing transmission)
50 MW (utility)

Kaena 2 MW (existing transmission)
1 5 MW (land)

Kauai Anahola 7 MW (land & utility)

N. of Hanapepe 1 0 MW (existing transmission)

Port Allen 5 MW (land + existing transmission)

— ~ — — — — — — — — — — — — — — —
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RESULTS FROM NEW MONITORING STATIONS
‘93 - Feb.

NW Haleakala:

~MAUI

‘94 (mph)

12.1-15.5

PRELIMINARY
Range of Monthly Averages(Oct.

Anahola:

KAUAI Kahuku: 12.1-15.5

Hanapepe: 12.2-16.7

OAHU\’

Kaena Point: 14.4-17.9

Puunene: 1 2.0-1 4.5~

La lam 110: 17.5-24.5 —

11.1-14.4

,~—N.Kohala: 17.1-23.0

HAWAII



SEASONAL VARIATION
7/92-6/93

Wind Speed (mph)

24-

22---

20----•

18——

16—

14—---

12H

10——— I I I
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Lalamilo Wells ±West Maui
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LAND USE ISSUES

~ Zoning

• Compatibility with existing or planned uses

• Impacts on land

• Impacts on wildlife

• Cultural/historical sensitivity

• Visual impacts

• Noise

• Usesof adjacent land

• Economics/competinguses



SUMMARY

• Good wind resourcesexist on all major
Hawaiian islands

• Land useconcernslimit potential development
areas

•. But -- potential wind energydevelopmentareas
exist on all major islands on both state and
private lands

— — — — — — — — — — — — — —



Appendix fl-Session2: Technologyand ResourceStatus

HawaiiWindpowerWorkshop/FINAL Repoit-_-July29, 1994

2.2.2 PanelMembers:

Dick Cameron-Alexander& Baldwin, HawaiianCommercial& Sugar
Monty Richards-KahuaRanchLimited
MasonYoung-Stateof Hawaii DepartmentofLandandNatural

Resources

PanelResponses

Dick Cameron—Alexander& Baldwin, Hawaiian Commercial& Sugar(HC&S)

Mr. Cameron introducedhimselfas a representativeof the agriculture
industry participating in theworkshop to sharehisperspectiveon the current
usageof the land, particularly the central valley of Maui where HC&S currently
occupiesa primaryportionof the land. He added that Alexander & Baldwin is
opento the developmentof renewableresourcesciting the joint cooperative effort
HC&S is involved in with the stateand federal governmentsto build the biomass
gasifier facility on HC&S land in Kahalui, Maui.

One of the key areasof concernin Hawaii, centersaround the limited land
resourcesavailable in Hawaii. A wind farm would be particularly visible in the
central valley ofMaui. The visibility impactfrom the generalpopulation is a major
issueasHC&S experiencedin the entitlement and gaining of permits for the
biomassgasifier facility. The traumasuffered in erectingthe BGF, put the project
yearsbehindschedulein construction.

Cost-effectiveness,long term reliability, predictable fuel sourcing,all pale in
comparison to the visual impact issue,according to Mr. Cameron.

The value of the land and the installation of a wind farm leavesa very small
footprint in comparisonto the footprint of the land around it. The land impacted
by the installation is a vast area, he emphasized,and it has a very, very large
impact. It limits what you cando and needsto be put into perspectivewith other
competing land uses.

In closing,Mr. Cameronpredicted that it will be thevisual environmental
issuesin Hawaii that will be the most difficult to combatin developingwind in the
state.

:1



Appendix fl-Session2: TechnologyandResourceStatus
Hawaii WindpowerWorkshop/ FINAL Report—July29, 1994

MontyRichards— Kahua RanchLimited

In Kahua,thewind alwaysblowswhich is why KahuaRanchgot into the
businessof wind power,Mr. Richardsstated.From an agriculturalstandpoint,
wind is not anassetbut a liability. As for ranching,Mr. Richardssaidin
referencingMr. Cameron’sstatements,wind wasnot an either/orcompetingland
usebut an “and”situation. However,due to the ravagesof old technologyand
strongwinds, thewind farmat KahuaRanchis temporarilyin demisewith only a
fewJacobswind turbinesstill in operation.

Any diversificationof businessat KahuaRanchwould requirepower,Mr. I
Richardsnoted,addinganotherreasonfor thedevelopmentof wind wasto ease
therequirementof powerfrom theutility andthus lower theirpowercosts.

“We arepresentlyin thegreenhousebusinessand if it wasnot for thefew
wind turbineswe haveleft, wewould not be in thegreenhousebusiness,”hesaid.

Echoingthewordsof Dick Cameronbut from a differentperspective,Mr. I
Richardsemphasizedthat a teamapproachis neededin Hawaii to makethe
developmentof wind a success.Theteamplayersareasfollows: I

Landowners- a substantialcommitmentis neededfor a 20 to 30 yearusage
of land for wind development.

Government- supportis needednot only for researchbut for resolving
zoningrequirementdisputesaswell asproviding legislativesupport.
(CurrentlyMr. Richard’slandin Kahuais beingconsideredfor a changein
zoningfrom agricultureto conservation,thereforehehasbeenforcedto
stop negotiationswith Zond Systemsuntil theissuecanberesolved.Mr.
Richardsviews thezoningchangeasa threatandcounteredby filing a
requestwith the countyto subdivideKahuaRanchinto 20 acrelots zoned
agriculturally.) I
EnvironmentalGroups- do theywantwind to be developedor arethey
going to fight it?

• Public - supportis currentlystrong.

• Manufacturers- needto producea high performancemachine. I
“It’s notgoing to be easyif you’re going to haveto fight yourway, every

stepof theway.We havedonebattleand will continueto do battlebut theold
warhorseis getting tired,” hesaidnoting that despitethe hardshipsenduredhis
spirit is not brokenandKahuaRanchwill continueto supportwind development
in Hawaii. I

In emphasizingtheteamapproach,Mr. Richardsoutlineda fewkey points
for all concernedto keepin mind: I

2



Appendix D-Session2: TechnologyandResourceStatus
Hawaii Windpower WorkshopIFINAL Report—July29, 1994

• Approacha wind programfrom a long termperspectiveratherthana short
termperspective.

• Make certainthat theprogramimplementedfor wind is financially
rewarding.

• Makecertainthatthedevelopmentof wind in Hawaii is implementedfor
thegoodof thestateaswell asfor private developers.

MasonYoung- StateofHawaii DepartmentofLandandNaturalResources

Mr. Youngreiteratedtheneedfor a joint ventureto implementwind in Hawaii.
Without it, he added,it will neverwork.

With over1.4 million acresin its possession,thestateis thelargestlandowner
in Hawaii, Mr. Youngnoted.

Thestatehasmanypotentialsitesfor wind development,he saidandcited
several wind projectsiteson the islands.However,themajorproblemsfor wind
developmentin Hawaii areculturalandenvironmentalopposition.listing a variety
of obstadesto establishinga wind farmrangingfrom culturalconflicts with
sovereigntygroupsandOHA to legislativehurdles,Mr. Masonagainemphasized
the needfor a joint venturewith all the teamplayers.

“We havetheland for wind developmentbut wehavea battlein front of all of
us. If wedon’t haveteamplayers,wedon’t haveanything,” hesaid.

Thebiggestplayerin thejoint ventureis theutility that buysthepowerand
canreadilyprovidepurchasepoweragreements,accordingto Mr. Young.

In addition, headdedthat credibility is neededto showthatthesourceis
competitiveand viable in themarket.And finally, visual impactis a majorissueas
well.

“Let’s behonestwith eachother,” he said in closing,“a sitelocation is only a
dreamuntil you figure out how you aregoing to reconcileit with all theparties
concerned.”
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Questionsand Answers

Questioru
Is theredataavailableon wind resourcesatsitelocationsacrossthe islandson

shorttimes,e.g. minuteto minute.

Answer: I
Karen Conover-R. Lynette& Associates

Becausethe winds in Hawaii are trade winds, siteshave similar patterns across
the islands.Ms. Conover added that data on shorter time scalesis available should
the interestedparty requestcopies.

Questiolt i
Whatis the rangein whichwindcorrelatesto loadrequirementsin Hawaii?

Answer I
Karen Conover-R.Lynette& Associates

The wind is pretty consistentthroughout the dayexceptin theafternoon when I
it peaks.

WarrenBollmeier—PICHTK I
There is a significant problem, particularly on the Big Island, of excessloadsat

night from wind. There is a problem in that regard with hydro too, Mr. Bollmeier
said, adding that the issuewould be discussedin a subsequentsessionof the
workshop.

I
I
I
i
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Question:

What is the bestway to engagethecultural interestsin a windproject?

Answer:

Mason Young— StateofHawaii DepartmentofLandandNaturalResources:

Involvertientis key, according to Mr. Young. Go out to the affectedcommunity
and neighborhood boards and sell your project. if you don’t sell it, you don’t get
anywhere, he said. Be up front. Showhow it benefits the community, and more
importantly, work at a win win approach to show how the communitywill
benefit. if they feel they are a part of the project and they aregoing to get
somethingfrom it, you will have a much better chanceof succeeding.

Dick Cameron-Alexander& Baldwin, HC&S

In echoingthe thoughts of Mason Young, Mr. Cameron urged developersas
they go out to market their project, to keep in mind that, in Hawaii, profit
motivation doesnot sell a project.

This is a very difficult perspectiveto assumeassuppliers and investors,
according to Mr. Cameron. It becomesnecessaryto have tenacityas we look
forward to projects that have asmuch community impact that wind farm projects
will have on our very, very small island state.

Question:

Which is easierto site, a coalplant ora windfarm andwhy?

Answer:

Dick Cameron-Alexander& Baldwin,HC&S

Coal is easierto site becausecoal plants are:

• small, thus no visual impact,

• predictable as far asemissionsare concerned,

• furnishpower when you need it on a continuous basis, and

• coal is a known commodity.

When askedwhich would generatemore public support, a coal plant or a
wind farm, Mr. Cameron stated that there are coal plants on Maui but there are no
wind farms.

MontyRichards- KahuaRanch

“From my perspective,”Mr. Richardssaid, “We could site a wind farm on my
ranch easierthan we could site a coal plant and I think the public would buy it.”
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2.3 Panel3: Utility Integration Issues

2.3.1 PanelChair~

CharlieSmith - ElectrotekConcepts,Inc., Arlington, Virginia

Presentationcharts follow
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Utility Integration Issues

Hawaii Windpower Workshop
March 21-22, 1994
Honolulu, Hawaii

Preparedby:

J, CharlesSmith

ElectrotekConcepts,Inc.
2111 WilsonBoulevard,Suite323

Aii~Iington,VA 22201
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MAJOR ToPicsTO BE I
ADDRESSED I

I
.1

• Shortcomingsof Conventional I
TechnologyExperiencedin i
Hawaii i

I
•RecentEPRI/HELCOStudy
on Small SystemPerformance

• Recommendationsfor theFuture

I
I
I
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Shortcomingsof Conventional
TechnologyExperiencedin Hawaii

• Thoserelated to DC Machineswith
Inverters
— Poor power factor causedvoltageproblems
— Inverters injected large harmonic currents

• Thoserelated to Induction Machines
— Poor power factor causedvoltageproblems
— Wind gustsproducepower fluctuations

• Problems were Magnified in Hawaii due to a
Weak, Isolated Systemwith Poor Frequency
Regulation
— Voltage regulation problem at Kamaoa
— Capacitor failures at Kamaoa
— Harmonic problem at Kealia Substation
— Frequencyregulation problem at Hill 6
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Hawaii Small SystemPerformance Study

• StudySponsoredby EPRI and HELCO

• ScenarioAnalysis Approach

• Six ScenariosIdentified (1991-1994)

• StudyInitiatedby PTI Assuming Conventional
Wind Turbine Technology

• StudyCompletedby ElectrotekIncluding
AdvancedWind Turbines

• Data for HELCO SystemProvided by HECO an

HELCO

• PTI PSStEPrograms Used for Analysis
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Current Situation i

• The existingHELCO SystemPresentsa I
SignificantOperatingChallenge: i

— Operatesisolated
— Operateswithout spinningreserve I
— Operateswith inadequateregulatingcapacity
— Operateswith primitive control system I
— Operateswith severetransmissionconstraints
— Operateswith largedistancebetweenloadand

generation i

• TheExistingHELCO SystemExperiences I
SignificantProblems: i
— Systemfrequencyis difficult to control
— Systemvoltageis difficult to regulate I
— Systemreservemarginsare low
— Poweroutagesareaproblem
— Loadsheddingis increasinglyused
— Rotatingblackoutsareoccasionallynecessary

I
• ConventionalWind TurbinesOnly Aggravatethe

Situation I
I



Advanced Wind Turbine Characteristics

• Power Electronic Interface
— IGBT Power Semiconductors

O Increasingcapability
O Decreasingcost
O Can upgrade to MCT

— High Quality, Low Distortion, Output
Waveform
OMeetsIEEE5l9
O Requiresminimal filtering

— Provides continuously variable reactivepower

• Fast Control Response
— Constant Output During Gusts
— SpinningReserve
— Participatein SystemFrequencyControl

AC

PoweGrk
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Power SystemScenarios

• A: 1991 Maximum Load, 12.5MW Conventional
Wind Turbines

• B: 1991 Minimum Load, 12.5 MW Conventional
Wind Turbines

• C: 1991 Maximum Load, No Wind

• D: 1991 Minimum Load, No Wind

• E: 1994Maximum Load, 12.5 MW Conventional
Wind Turbines,
21 MW AdvancedWind Turbines

• F: 1994Minimum Load, 0 ConventionalWind
Turbines,
21 MW AdvancedWind Turbines



Table 2-1: DescriptIonof Scenarios:
Wind Power Plant Output and BELCODispatch

SCENARIOS

A B C D E F

MW Peak Minimum Peak Minimum Peak Minimum

135 60.0 135,0 60.0 170.5 77,5

12.5 12.5 0.0 0,0 12.5 0.0

MW 10,0 10.0

MW 11.0 11.0

19.7 11.8 19,4 19.4 20.0 12.0

14.2 14.2 14.2 14.2 14.2 19.5

16,4 0.0 16.4 0.0 15.0 0,0

11.6 0.0 11.6 • 0.0 13.2 0.0

CT2, MW 16.0 0.0 16.0 0.0 13.0 0.0

CT3, MW 19.0 0.0

•. 25.0 25.0

15.0 ‘0.0 27.0 0.0 9.0 0.0

Hydros,MW •‘ 33.3 28.7 33.4 35.6 8.6 0.0

138.7 67.2 138.0 69.2 170.5 77.5

a a a a a a a a



Study Objectives

• Examine Impact of Windplants on HELCO
System

• Examine Alternatives for Controlling
Voltage and FrequencyExcursions

• Conduct Parametric Investigation to
Understand Differencesand Probe Limits

• Include Option ofWind Turbine with
Advanced Power Electronic Interface
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Reactive PowerConsiderations i
I

• 1991 SystemConditions I

—Assumeconventional windplant P.F. is
.85 II

—Only problem occurs at minimum load i
with maximum windplant output

I
— Significant reactive flow in cross4sland I

tie i

-10 MVAr capacitorbankrequiredat I
CaptainCooksubstationto maintain I
voltage

I
I



Upo~uPolni

4

Mohukor~o Ha,tGf
Woiplo ~OY

Mouna K~a

Hal. PohakU Sub.

Co.

Papa I

• Sub.

Kau SuQar Co.

Pohu.

Hawaii Electric Ught Company Inc.,
Tansmission Unes

Generaling Slalions (cus1ome~)

Generoling Stations (HELCO)

0 69 KV Subslclions

~ 34 KV Substations
138 KV Lines

69 Ky lines

34.5Ky lines
co Windlarms (customer)

1-IELCO ThansmissionLine for the Island. of Hawaii



Scenario B: Minimum Load with Wind Power Plants

at Maximum Power Output

I
Page A—4 (Sheet 1)

I
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ReactivePower Considerations

• 1994SystemConditions

— Compare 21 MW of conventionalwind turbines
with 21 MW of advancedwind turbines

— Conventional WTs require 7.5 MVAr morethan
the basecaseto meetvoltage constraints

— AdvancedWTs require 7.5 MVAr lessthan the
basecaseto meetvoltage constraints

— Local VAr sourcereducessystemlosses

— 10 MVAr of reactive compensationrequirement
for conventionWTs

• The Bottom Line
—25% reductionin systemreactivecompensation

providedby advancedwind turbines



Table 3-1: ScenarioE * Power Flow Cases

Total Generation

Output, MW

I
Capanitors OutputKeahole

added,MVAr CombustionTurbine

(CT2) MVr

I
Total SystemLosses

MV~’ (12x)
~

49.6 35.9

—

Cross-islandLine ouJ~
SystemLossesMVAr

BaseCase 181,7 46.1 3.5 43.0

21 MW -Induction
GeneratorWTs

178.6
~

49.8
~

7.3 57.1 30.3 1 33,8I
28.7 32.021 MW -Advanced

Wind Turbine
178.3 37.4 4.7

i
42.1

All casesarefor a peakloadof170.5 MW, correctedvoltagesin thetransmissionsystemarethesame.

3-3
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Power SystemFrequencyRegulation

• PresentOperating Strategy

— Hill 6 regulatesfrequency

— Other units operate with fixed setpoints
with manual controls

— Systemoperateswith no spinning reserve

— Systemoperateswithout Automatic
Generation Control (AGC) system

— Hill 6 haslimited regulating range due to

low fuel pressuretrip
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Other Operating Strategies i
I

• DEFENSIVEDISPATCH STRATEGY i

— Position Hill 6 to Anticipate Load Changes I
O Hill 6 low whenwind is high
O Hill 6 high when wind is low

I
• MODIFY HILL 6 CONTROL STRATEGY

— RemoveIsochronus Control Below 18 MW I
Load and Share the RegulatingDuty with Other
Units I

• AGC STRATEGY
I

— PutAll Units with Governorson AUC

I
I
I
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Simulation Conditions Examined

• PeakLoad

— LossofGeneration
~Hill6
0 Kamaoa
O Geothermal

— Wind Gust
0 10 MW increaseover 1 minute
0 10 MW decreaseover 1 minute

— SinusoidalVariations of Wind
O Low f variations (5 mm) up to 15 MW
O High f variations (30 sec)up to 5 MW

• Minimum Load

— Sameasabove



Table4~2:ScenarioE PeakLoad Case

On-lineUnits ScheduledMW
Maximum Power
Output MW

Spinning
ReserveMW

Existing Wind PowerPlants 12.5 12.5 0,0
NewKamaoaWTs 10.0 10.0 0.0
New Waikoloa WTs 11.0 11.0 0.0
Hill 6 20.0 24.0 4.0
Geothermal 25.0 25.0 0.0
Combustionturbine3, CT3 19 23.6 4.6
Keahole;CT2 13.0 16.0 3.0
Diesels 9.0 9.0 0.0
OtherUnits’ 51.0 63.4 12.4

TOTALS 170.5 194.5 24.01 Other units include Puna, Shiprnan, HCPC, Hamakua, Hill 5 and the

hydro units,

a a a a a a a a a a a



Table 4-4: ScenarioF - Minimum Load Case

On-LineUnits -~ ScheduledMW - MaximumPower
OutputMW

SpinningReserve
MW

NewKamaoaWTs 10.0 10,0 0.0
NewWaikoloa
WTs

11.0
~

11.0 0,0

Hill 6 12.0 14.0 2.0
Hill 51 19.5 33.7 14.2
Geothermal 25,0 25.0 0

TOTALS -~ 77.5 93,7 16.2

2. Hill 5 is a combination of Hill 5, HCPC, and Hamakua.

a a a
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Major Observations

• Lossof Generation

— Sufficient spinningreserveis available
during peak load periods to cover the lossof
the largest unit.

— Wind turbines help anestfrequencydecline.

— Insufficient spinning reserveduring
minimum load conditions results in
frequency decline>.7Hz and load shedding
during the lossof the largestunit.

— This is the limiting caseand wind turbines
are not a factor.

— An alternativeoperatingstrategywith
advancedwind turbinescouldhelpthe
situation,i.e. providespinningreserve.



I
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I
Major Observations i

• Ramping and Sinusoidal Variations of Wind I
Generation i

— Decreaseof 10 MW in 1 minute is not a I
problem in either the maximum or minimum
load case,given the spinning reserve. I

— Increaseof 10 MW in 1 minute creates I
problems with low load on Hill 6. 1
O Presentand defensivedispatch strategies

cannotpreventHill 6 trip duringpeakload
or minimumload conditions. I

O Speed~droopcontrol andAGC eliminate
problemsfor maximumloadcondition,but
cannotpreventHill 6 tripping during I
minimumloadconditions i

0 Advancedwind turbinessolvetheproblem
by limiting turbineoutputduring I
increasingwind conditions. i

I
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Table 4-5: Summaryof SimulationResultswith ConventionalWind TurbineTechnology

Frequency
Regulation

System Load Loss of Generation RampUp WTs 10
MW, 1 nun.

Ramp Down WTs 10 MW, I
mm

SinusoidalWT Output
Variations

Present
Dispatch
Method

Peak Load Frequency excursion Hill 6 tripped+

~

Hill 6 to maximum output Hill 6 tripped+

Minimum Load Frequency excursion,
Load shedding

Hill 6 tripped+ Hill 6 to maximum output Hilt 6 tripped*+

Defensive
Dispatch
Method

Peak Load Same as Present
Dispatch Method~

Hill 6 tripped+ Hill 6 to maximum output Hill 6 tripped~+

Minimum Load Same as Present
Dispatch Method

Hill 6 tripped÷ Hill 6 to maximum output* Hill 6 tripped*+

lsochronous to
Droop.Speed
Control

Peak Load Same as Present
Dispatch Method. 1

~

Hill 6 backs down
to minimum output

Hill 6 to maximum output* Hill 6 backs down to
minimum output

Minimum Load Same as Present
Dispatch Method~1

Hill 6 tripped+ Hill 6 to maximum output* Hill 6 tripped*+

Automatic
Generation
Control

Peak Load Same as Present
Dispatch method~i

Hill 6 backs down
with other units.

Frequency excursion,
restored to 60 Hz

Hill 6 backs down with
other units~

Minimum Load

.

~ameas Present
I5ispatch Method~ 1

Hill 6 tripped*+ Frequency excursion,
restored to 60 Hz

Hill 6 tripped~+

1 These frequencyregulation methods do not influence the amount of spinning re~er-ve.
* T~e~u1twa~derived from other actual eimulatione
+ Result can be avoided with advanced wind turbine techno1o~y
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FINAL CONCLUSIONS

• From a systemdynamics point of view, to

a first approximation, the limiting factor

for the sizeof the largest wind plant

employing advancedwind turbine

technologyis the sizeof the largest

conventionalunit.

• Advancedwind turbines, either in isolation

or aspart of an AGC strategy with

spinning reserve,offer the opportunityfor

increasedamountsof wind generationand

improvedsystemoperation.
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RECOMMENDATIONS FOR THE FUTURE I
I

• Adopt a spinrnng reservepolicy . -

• ImplementanAGC system

• Evaluateadvancedwind turbinesfor any future
installations

• Look atbenefitsof energystorage,with or I
without renewables I
— Batteriesfor short-term(1-3 hours) storageand

systemoperatingbenefits
— Pumpedhydro for long-term (5-20hours) I

storageandsystemreliability benefits
I

• Look atcombinedpumpedhydro-wateruse
projecttaking waterfrom Hilo to Kona I

Quit talking aboutwind penetrationandstart I
looking atpowersystemplanning,operating,and I
reliability issues.

I
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2.3.2 PanelMembers:

HamishWong—HawaiianElectricCompany(HECO)
Ed DeMeo—ElectricPowerResearchInstitute(EPRI)
JonathanLynch—NorthernPowerSystems(NPS)

PanelResponses

EdDeMeo- ElectricPoux~rResearchInstitute(EPRJ)

Mr. DeMeotook time to discussthe utility groupsthat haveformedto support
the realizationof wind asa viable technology.Two of the principleorganizations
he discussedwere the Utility Wind InterestGroupand theWind UsersSupport
Group.An importantrole wasplayedby membersof the Hawaii utilities during
the formativestagesof thesegroups,Mr. DeMeonoted.

The Utility WindInterestGroup - formedin 1989, this groupis comprisedof 13
utility companymemberstogetherwith supportfrom NTREL, U.S. DOE andEPRL
The groupfunctionsby investigatingcurrentdevelopmentsin thetechnologyand
communicatingthat understandingto theutility industry aswell asotherinterested
parties.

WindUsersSupportGroup- morerecentlyformed,this groupdealsmorewith
the nitty-gritty issuesof how to integratewind into theutility system.Currently,25
utilities areactivemembersandhaveformeda groupof cost-sharedprojectseach
dealingwith specific areas.Resultsfrom theseprojectsareexpectedto offer
insightsintosuchissuesaspredictioncapability, resourceavailability andother
technicalissues.

In addition, thegroupis supportedby organizationsfrom the wind community,
suchasR. Lynette& Associates,providingvaluableinput to utilities interestedin
gettingstartedin developingwind andinitiating the processproperly.

An experiencebasethewind technologyis developingwithin theutility sector,
Mr. DeMeosaid,andheencouragedtheHawaiianIslandsto participatein these
groupsnotonly to gain knowledgefrom othersbut also to bring their own unique
experiencesto the group.

Hawaii hasbeena very goodlaboratoryin areassuchasthe high penetration
of wind and its impacton theutility system,he said.

In addition, thesegroupsarecurrentlyexperiencinga majorexpansionand,
over time, will havean impacton the technologyasit evolves,hesaidin closing.

[NOTK EdDeMeo’spresentationchartsfollow thispqge.1

1



Utility Wind Interest Group (UWIG)
Formed by utilities mid 1989 with DOE and EPRI support

Current membership: 13 utilities

Mission: Expedite appropriate integration of wind power
for utility applications

Strategy: Understand and communicatestatusand issues
experienceexchange
wind industry interactions
brochuresand seminars

Six brochures published; several in process

— — — — — — — — — — — —
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EPRI Wind UsersSupport Group
• Formed by EPRI in 1993 with DOE/NREL

cooperation

• Identify and addresskey integration issues

• Cost-sharedprojects

• In-depth experienceexchange

• Initial membership: 22 utilities



Wind UsersSupport Group
Initial Projects List

1 Wind Energy for Utilities Primer

2~Wind ResourcePlanning Frameworks

3~Regional Reliability Council Accreditation
& Short-term Hourly Energy Forecasts

Methodologies
& Interannual Variability Assessment

Methodologies
6~Environmental Issues(Avian, Visual,

Noise,etc~)
7~Electrical Interconnection Description

— — a. a. a. a. — — a. a. a. a. a. a.
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Hamish Won.~g— Hawaiian ElectricCompany(HECO)

Februarywasa good for monthfor wind generation,accordingto Mr. Wong,
with 6 -7 MW of wind powergeneratedduring peakhoursat somewind sitesand
2-3 MW generatedduring low times.

The intermittencyof wind generationin Hawaii is suchthat you arefacedwith
it from hourto hour. Thatkind of wide variationand theimpactof how it appears
on the customer’sside remainsto beseen,Mr. Wongsaidin referencingCharlie
Smith’s recommendationfor utility systemplanning.This issuein Hawaii needs
more careful studybeforewecanconcludethat the sizeof the wind farm should
be limited to thesizeof the largestconventionalunit available,he said.

With regardsto evaluating21 MW of advancedwind turbinesmentionedin Mr.
Smith’spresentation,Mr. Wongstatedthat whetheror not HECO canstepup to
thewind powercapacityof 21 MW remainsto be seen.Presently,HELCOuses
turbineswith 12 MW wind capacityfor powergenerationon theBig Island and
theseturbinespresentsystemproblems,he saidacknowledgingthe fact that these
units areconventionalturbines.

As for installingan automaticgenerationcontrol (AGC) systemto help the
systemacceptmorepowergeneration,Mr. Wongnotedthat HELCO is considering
installingoneon theBig Island in a coupleof years.

In closing,Mr. Wong affirmed his belief in the anenergysystemasa promising
conceptfor minimizing theimpactof intermittentpowervariationson an
operatingsystem.

JonathanLynch— NorthernPowerSystems(NPS)

Speakingfrom the perspectiveof NorthernPowerSystems,a manufacturerof
wind turbinesand its parentcompany,New World Power,a developerof overall
projects,Mr. Lynch said heviewed the work by EPRI andElectrotekto be
extremelyimportantandvaluablein designingsystemsfor wind power.

Whetheror not it wantedto be, Hawaii is a pioneerin utility scalesystemsfor
wind turbineson soft grids, he saidnotingthat his organizationdid not run into
the sameproblemsin developingsystemsat the samelevel on the mainland.

PresentlyNorthernPower SystemsandNew World Powerarebridgingfrom
isolatedvillage systemsof up to 50 -100 kW throughsmall MW wind systemsand
up to fully integratedutility grid systems.

NPS is dealingwith the sameissuesand thesameanalysesasEPRI and
Electrotekin addition to thesimulationprogramsgoing on now to work with
theseissues.Advancedwind turbines,separatefrom overall systemanalyses,offer
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I
frequencycontrol andeasilydispatchablepowerratingswith theability to control
the overallpower level of the wind farm. 1

He addedthat NorthernPowerSystemsis starting to addstorageto its smaller
systems(50 - 200 kW). For one to two hoursof storagein a 50 to 100 kW size
system,100%wind penetrationwasobtainedand frequencywasheldwithin ½of
a hertzwith a fluctuating load level. Whenthe economicsand the technology
improves,particularlyaspump hydrostoragebecomesavailable,thesefull I
featuredmodelsmaybe availablefor largersystems.

In closing, henoted that the key lessonlearnedby the industryhasbeenthat I
wind turbinescannotbe installed in isolation. The overall systemmust be
considered.Molokai representsan interestingsitebecauseit is an islandwherea
lot of ideasbeingperfectedin otherplacescanbe applied.Due to its smallerscale I
size,solutionsareeasier.

I
Question:

Giventhat therearea numberofmodf/icationsthatcouldbemadeto improve
theoperationof theRrid, whichofthesearebenefitsprimarilyfor windandwhich
arebeneficialforsystemoperation? I
Answer~

Charlie Smith—ElectrotekConcepts

AGC systemis the largestsingle item that would causethe improvementof the
system’soperationwith or without wind.

Hainish Wong—HawaiianElectricCo.

Solutionsareprimarily a functionof the characteristicof the powersource. I
Therearevarioussolutionsto problemsdependingon thesourceof powerand
the solutionsfor onepowersource(i.e. photovoltaics)maynot work for another I
(i.e. wind). Unfortunately,wearenot at the point yet in Hawaii wherewe can
modulizethe systemandhandleeachpowersourceindividually.

Charlie Smith— Electrotek

It is importantto keepin mind that solutions to frequencycontrol,spinning
reserveandotherproblemsCostmoneyto implementandwe aredealingwith a
situationwhereupgradingthe systemby implementingthesesolutionsrepresents
aninvestmentthat hasto be measuredagainstthe rate impactto the power
consumers.Theultimate questionis, what is therate impactpain level of the rate

PaYerS?

I



Appendix D-Sessiofl2: Technology and ResourceStatus
FIawaii Windpower Workshop / FINAL Report—July 29, 1994

Question:

Whatabouttheaddition ofanother25MWgeothermalunit. Whatux~uldthe
impactbeon thespinningreservewith thelossofanadditional25MWgeothermal
unit?

Answer~

Charlie Smith— Electrotek

If theunitsare independentandconnectedto differentgenerators,step-up
transformersanddifferentbuses,thentheprobabilityof any singleeventaffecting
bothunits is pretty small. If you cantreatthemasindependentevents,thenthe
lossof thelargestunit is still only 25 MW, or maybeonly 12 MW, dependingon
how theexisting systemis connected,e.g. if bothunits areelectricallyand
mechanicallyseparate.

But if you look at thespinningreserveimpactandyou havea minimum load
of 60MW, you will haveto pay a heavypenaltyfor that lossbecauseof the need
to keepenoughunitson-line operatingat minimum loadto be ableto provide
spinningreserveto coverthe lossof the largestunit.

Question:

Whatwouldtheimpacthavebeen~fthepowerfactor on conventionalpower
systemsstartedoffat 95%vers~us85%?Is the 10MWramp rate criteria too severe?

Answec

CharlieSmith— Electrotek

In responseto the first question,the impact is that it just would not have
requiredasmuchto keepthevoltagewithin the boundsof capacitance.Therange
of voltagewas95% to 105%capacitanceandwe only addedcapacitorsif the
voltagerangewent out of the + or- 5% bounds.Insteadof a situationwherethere
is a 15 Mvar requirementbeingcomparedto the conventionalturbines,you might
havehada 7 Mvar requirement.Clearly, it would havereducedtheMvar
requirement.

As to the severityin the assumptionof the 10 MW ramprate, the criteriais an
extremelyconservativedesigncriteria,Mr. Smithsaid,basedon wind datahe has
seenat otherwind sites.

“By that I meanyou don’t normally expect80%outputchangesovera one
minute time span.TheTehachapidatais moretypical but 1 don’t haveanysimilar
wind datafor Hawaii. I don’t know whatkind of variationsyou getor canexpect
here,”hesaidemphasizingthat it is a pretty stiff designcriteria to meet.
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1
Question:

Whatweretheassumptionsmadeaboutthe 10MWchangefrom thewind I
turbineshappeningacrosstheislandsofHawail?

Answec I
Charlie Smith— Electrotek

It was just a MW changeandno assumptionsweremadeaboutwhatsitesit I
was comingfrom. It wasassumedthat theadvancedwind turbineswerelumped
togetherand it wasassumedtherewasa 10 MW changefrom thewind turbines
andwe didn’t look atany permanentspatialdiversity. It wasassumedthat there
wasa 10 MW permanentchange.However,if you experiencethe change
simultaneouslyacrossthe islandsthenyou obviously lose that diversity factorand I
canno longerhavea numberof 10 MW wind plants.Instead,it startsto look like
one 20 to 30 MW wind plant.

Question: I
Whatcriteria didyoubaseyourassumptionon, thata windfarm shouldbe

limited by thesizeofthelargestconventionalunit on the island?

Answec

Charlie Smith— Electrotek I
Theassumptionwasmadeusingthe normalstandardplanningcriteria for

powersystemson themainland.You shouldmaintainsufficient spinningreserve
andoperatingreserveto toleratethe lossof your largestunit on that systemand
maintainits operationalintegrity.

HamisbWong- Hawaiian ElectricCompany 1
The situationin Hawaii is different, Mr. Wong saidoffering asa comparison,

systemsin Europeand on the westcoastof the U.S. where1000 MW is just a I
fraction of a percentof theavailablecapacity.It may be anuncomfortable
situationtherebut it is manageable.

Howeverthat situationis a little different in Hawaii wherethe existingamount
of wind capacityis already8% to 10%during peakload periodsand is probably
evenhigherthanthat during low loadperiods.Therefore,a lossof a largeblock I
of powerin a shortperiodof time would be very hard to handlefrom an
operatingperspective,he said. i

8 I



Proceedingsof the Hawaii WindpowerWorkshop
FINAL Report—July29,1994

PresentationCharts,PanelResponses,andQuestions
andAnswers
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3.0 Project Development and Implementation Issues

3.1 Panel4: Project Development

3.1.1 PanelChair:

Jan Hanirin— Hansen,McQuat,Hamrin& Rohde,San Francisco,CA

Presentationchartsfollow



a a a a a a a a a a a a a a a a a a a



a a a a a a a a a a a a

HAWAII
WI NDPOWER
WORKSHOP

Planning &
Implementation I

Honolulu. Hawaii
March 1994

ssues

Jan Hamrin
Hansen, McOuat, Hamrin

Rohde. Inc.
50 California, Suite 3005, San Francisco CA94111

&

Phone 415/397-2210
FAX 415/391-1329



RegulatoryTreatment!
Utility Motivation

~

Cost recoveryissues
Shareholderincentives

‘~ Ownership structures
Utility role in renewabi
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“Besidesinvesting, merging, and expanding,
does anyone know how we can make a few bucks?”



“Besidesinvesting, merging,and expanding,

doesanyone know how we can make a few bucks?”
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New Utility Paradigm

~Greater emphasis on the environment
~Greater concern over future risks:

• Changing fuel costs
• Changing environmental regulations
• Changing utility structure

~More emphasis on what consumers want
and need

~Greater use of market forces
~More emphasis on energy services



New Utility Paradigm
~ . ;~. ..

GREATERFLEXIBILITY
CONTRACTING/INVESTMENTS

HEDGING STRATEGIES
PORTFOLIOS
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Acquisition Method

~Designto meetplanning goals
Start-upprograms

~ RD&D commercializationprogram
~Basicresourceacquisitionprogram
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Allocation of Resource
1 ~ Acquisition Risks

Y..: ,J1~!~L~U1Lt~ ..sn~une.: ..:..~iFL~i: ~.. . ii~. ~. .::;L ~ .~

~Forecasting

~Environmental

~Economic

~Technological



What are the advantages and disadvantages
of different ownership arrangements?

ISSUES AFFECTED BY OWNERSHIP:

ALLOCATION OF RISK

UTILITY MOTIVATION TO ACQUIRE RRs

RECOVERY OF COSTS BY UTILITY

INTEGRATION OF FUTURE ROLE OF UTILITY

ABUSE OF MONOPOLY POWER
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Resource/Siting

Ownership Models
~ 1 ~

TRADITIONAL UTILITY OWNERSHIP
RISKS: Construction

Technology

O&M

ADVANTAGES:

DISADVANTAGES: Ratepayer/Shareholder
Financial Risk
Technology Risk
Cost-Plus Ratemaking

Changed Envir. Regulation
Shareholder Benefits

Ratepayer



Ownership Models
NON-UTILITY OWNERSHIP
RISKS: Technology

Construction
Resource/Siting Developer
O&M
Changed Envir. Regulation

ADVANTAGES: Risk of Performance Transferred
To Developers

DISADVANTAGE: No Shareholder Benefits
a a a a a a a a
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Hybrid Ownership Models
TURNKEY PROJECTS - BUILD OWN TRANSFER (BOT)
RISKS: Technology

Resource-Siting
Initial Performance Mixed
O&M

Changed Envir. Regulation

ADVANTAGES: Utility Gains Experience W/New
Technology

Reduced Technology Risks
Reduced Project Cost
Shareholder Benefits

DISADVANTAGE: Higher Performance Risk Than NUG Projects



Hybrid Ownership Models
BUY, OWN, OPERATEPTRANSFER-BOOT I

RISKS: Technology
Resource-Siting
Initial Performance Developer!
O&M Manufacturer
Changed Envir. Regulation

ADVANTAGES: Advantages of Non-Utility Contract
Shareholder Advantages

DISADVANTAGES: Terms/Conditions/Price Agreements
Complex

May Cost More
a a a a a a a a a a a a
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Contract Issues

~ Financiability

‘~ Pricing certainty
~Paymentstreamflexibility
~Interconnectionissues
~Contractsanctity
~Curtailment/dispatchabilityissues
~As-deliveredcapacity

Length of contractterm



Resource Contracting

~Benefitsof StandardContract
termsandconditions
• Simplify negotiations
• Reduceuncertainty;improve financing
• Equity among participants
• Better gauge of potential
• Speed process
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Regulatory Treatment!
Utility Motivation

~Costrecoveryissues
~Shareholderincentives

Ownershipstructures
Utility role in renewables



Allocation of Resource
Acquisition Risks

~ J~4 S ~ ~

Forecasting

~Environmental

~Economic

~Technological
/1’

/~\\~
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What are the advantages and disadvantages
I ~ of different ownership arrangements?

ISSUESAFFECTED BY OWNERSHIP:

ALLOCATION OF RISK

UTILITY MOTIVATION TO ACQUIRE RRs

RECOVERY OF COSTS BY UTILITY

INTEGRATION OF FUTURE ROLE OF UTILITY

ABUSE OF MONOPOLY POWER



Ownership Models
III iui ~ ~ ~ .~,.; ,i ~

TRADITIONAL UTILITY OWNERSHIP
RISKS: Construction

Technology
Resource/Siting Ratepayer
O&M
Changed Envir. Regulation

ADVANTAGES: Shareholder Benefits

DISADVANTAGES: Ratepayer/Shareholder
Financial Risk
Technology Risk
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Ownership Models
...,i ~ ~

NON-UTiLITY OWNERSHIP
Technology
Construction
Resource/Siting
O&M
Changed Envir, Regulation

Developer

ADVANTAGES: Risk of Performance Transferred

To Developers

DISADVANTAGE: No Shareholder Benefits

SKS:



Hybrid Ownership Models
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TURNKEY PROJECTS BUILD OWN TRANSFER(BOT)
RISKS: Technology

Resource-Siting
Initial Performance Mix d
O&M e
Changed Envir. Regulation

ADVANTAGES: Utility Gains Experience W/New
Technology

Reduced Technology Risks
Reduced Project Cost
Shareholder Benefits

DISADVANTAGE: Higher Performance Risk Than NUG Projects
a a a a a a a a a a a a a a a a
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Hybrid Ownership Models
2,27,,... 1 ~

BUY, OWN, OPERATE, TRANSFER BOOT
RISKS: Technology

Resource-Siting
Initial Performance Developer!
O&M Manufacturer
Changed Envir. Regulation

ADVANTAGES: Advantages of’Non-Utility Contract
Shareholder Advantages

DISADVANTAGES: Terms/Conditions/Price Agreements
Complex

May Cost More



Important Contract Issues
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~FinanciabiIity
~Pricing certainty
~Paymentstreamflexibility
~ Interconnection issues
~Contractsanctity

Curtailment/dispatchabilityiss
~As-deliveredcapacity
~Lengthof contractterm

ues
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I, Resource Contracting
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~Benefitsof StandardContract
termsand conditions
• Simplify negotiations
• Reduce uncertainty; improve financing
• Equity among participants
• Better gauge of potential
• Speed process
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3.1.2 Panel Members:

DanChing—Hawaiian Electric Company (HECO)
Curt Maloy—New World Power (NWP)
Keith Avery—Zond Systems

PanelResponses

KeitbAve?y - ZondSystems

Mr. Avery reviewed the processof obtainingpermitsin Hawaii. Wind is
allowedin agriculturallyzonedland. It is, however,qualifiedby a 30’ height
limitation. Anything over 30’ requiresa public forum which basicallyinvolves
a variancehearing.

For land zonedfor conservationuse,a developermustobtain a
conservationdistrict usepermitwhich brings in the environmentalconcerns
suchasan environmentalassessmentandan environmentalimpactstatement
alongwith ampleopportunity for public participation.In addition, if your
project is locatedon landnearthecoast,this qualifies it asa special
managementareawhich brings in planningconcernsand the SpecialUse
Commission.

Participationof thepublic is critical and the majority of peoplein Hawaii
arefondof wind energyand look forward to it, accordingto Mr. Avery. In
Hawaii, therearemanyactivistsand intervenersso it is beneficialto your
projectthat you go out to theimpactedcommunity initially andspeakwith
them. Geta senseof their concernsandtry to adjustyour project to fulfill
theirneedsasbestyou can. If you do this, things will work easierand faster.

In closingMr. Avery encouragedparticipantsto considerexploringuses
for wind energyseparatefrom theutility interconnect,suchasutilizing wind
powerfor pumpingwaterandthe desalinationof waterfor Oahuand in a
futuristic sense,utilizing wind energyfor chargingelectric cars.
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Dan ChinR— Hawaiian ElectricPower

HawaiianElectric Co., along with its subsidiaries,Maui Electric Co. and
Hawaii Electric Light Co., recognizesthe developmentof a new utility
paradigmand is in theprocessof developinga new strategicplanthat

recognizesthe forcesdevelopingin the market.The planwill focuson: I
• customerneeds,

• corporateexcellencein providing quality service, I
new andchangingtechnologiesandtheir impacton the future,
and I

• energyserviceswhich will becomea largerportion of the utilities’

business.

Mr. Ching acknowledgedthe utilities recognitionof the movementaway

from a purely regulatoryenvironmentinto a marketdriven environmentwith
regulatoryoversight.Still, henoted, the utilities areconcernedwith: I

• the rate payer’sneeds,

• competitivecostsandkeepingthesecostsata reasonablelevel, and I
• maintainingexcellentservice.

Likewise, in thepower purchaseagreements,the utilities are concerned I
with, not just the needsof thepowerpurchaseproducers,but with the

interestsof theshareholdersand the rate payers.The utilities areconcerned
with costsbeing kept in line with avoidedcostsandconcernedwith the

reliability of service provided by thepowerproducers,he said.

For firm capacityproducers,the issueof reliability is especiallyimportant I
which is why, in powerpurchaseagreements,theutilities havesetstringent
standardsfor performance,written in liquidated damagesandsanctionsfor

non-performance.While requirementsin the powerpurchaseagreementsfor
as-availableproducersarenot as stringent,the utility is still concernedwith

safety requirementsbecauseof theneedto protect theutility systemsfrom I
damages,hesaid.

Mr. Chingstatedthat the utilities in Hawaii havehistorically been
supportiveof non-utility generatedpowerandcontinueto purchaseas-
availablepower from renewableenergysources,primarily powerfrom

bagasseenergyfrom the operationof sugarplantationson all three islands
(Oahu, Hawaii andMaui) as well as maintainingthe firm capacitycontract
with the H-power plant, a renewableenergyderivedfrom the burning of

municipalsolid waste.

I
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At the sametime, he added,the utilities areconcernedwith prudent
managementfrom a regulatoryperspectivebecauseall of ourpower
purchasecontractsmust beapprovedby the PUG.

“The PUG hastakena very activerole, especiallyin firm capacity
contractsandhaveinformedus that theywill re-lookat thesecontractsif
theythink we arenot administeringthem asprudentlyastheythink we
should,“he said.

The regulatorytreatmentfor non-fossil fuel producershasbeen
encouraging,accordingto Mr. Ching.Through a legislativeprocess,
minimumpurchaserateshavebeenestablishedfor renewabletechnology
sources.It works this way, if you area renewableenergysourceproducer
andyou cometo the utility with a proposal,theutility will pay the purchase
ratesbasedon the avoidedratesin effectat thetime the contractwas
approvedby thePUG.

“We view this asa definiteincentiveto renewableenergysources,”he
said in closing.

CuilMaloy- New WorldPower

Powerquality, an issuetouchedon in session2, is becomingincreasingly
importantin the contextof projectdevelopment,accordingto Mr. Maloy.

“Our ability to affect smallerconsumergrids is directly relatedto the
quality of ourproductin thenextgenerationof technology,”he said. “There
is no doubtaboutit, we haveto solve this problemby designingbetter
productsto eliminatethis key argumentandmakewind powermore
acceptableto theutilities.”

Mr. Maloy addedthat theindustry recognizesthis and is taking stepsin
theirdesignsto providebetterproducts.

Visual impactis an issue,Mr. Maloy believescanbe solvedthrougha
concertededucationeffort. Referencinga situationin PalmSpringsin which
New World Powerwas involved in thedevelopmentof a wind power
project, he illustrated how efforts at educatingcansuccessfullywork toward
eliminatingoppositionto wind power.

“We startedwith a small group,in the face of horrendousopposition,in
PalmSprings.For two and a half years,we providedbooksto schoolsand
madeourselvesavailableto servicegroupsandchambermeetings.We
eliminatedtheoppositionto suchan extentthat we endedup beingfought
overby threedifferent communitiesto annextheseareasto get a hold of the
propertytax revenues.They love us now,” he said.

3
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Dr. Hamrin addedthat in addition to education,careful siting andcareful
designcanalso help to eliminateoppositionand improvethe visual impact
of wind turbines.

Question:

Whatis thepanelsreactionto someofthealternativeowne~shi~
arrangementssuggestedinJanHamrin ‘spresentation?

Answer:

Curt Maloy - New WorldPower

FromNew World Power’s perspective,all of thesealternativeshave

potential.Thefact that therearea varietyof alternativesavailableis simply
going to makeit moreattractivefor theutilities to selectwhat typeof
projectsthey aregoing to want to provide for.

KeithAvely-ZondSystems I
Therewill be moreparticipationin thesealternativeswhenthe utility

overcomesits fears resultingfrom beingan early pioneerin wind energy,he
said addingthat the technologyhasadvancedsignificantly sincethen.

“There area lot of things we cando if bothsideswant to work together,”
hesaid.

Dan C’hing —HawaiianElectricCompany

Speakingon behalfof theutilities, Mr. Chingaddedthat they arealways I
opento newproposalsand will takea look at everyoneof them.

Question:

it looksasthoughsomeofthesealternativeownersh4)arrangementsmight
presentmorecomplicatednegotiations.Are thereanyexamplesofthesekinds
ofarrangementsthathavebeencompletedthat utilities anddevelopersmight
look toforguidance? I
Answer:

JanHamrin - Hansen,McQua!, Hainrin & Rohde I
Probablynonethat areavailable,Dr. Hamrinsaid noting that projects -

suchasthesehavebeencompletedbut areprobablynot public. I
Thekey is communicationbetweenwilling partnerswho canclarify their

needsin sucha way that an agreementis designedto cover, asmuchas
possible,thesituationsthat needspecialconsideration.

I
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Dr. Hamrindepictedthe standardcontractasa fall backmechanismfor
situationswhereyou wantbring a lot of poweron rapidlyandyou want to
expediteit, and/orpeopledon’t havea lot of experienceor needto have
somethingto fall backon if negotiationsfail. -

With that in mind, you still haveyour basiccontractand it is just some
variationson someaspectin it. It is a matterof finding a dealthat fits both
parties.

Question:

Whatisyourassessmentofthetypeofprojectsbeingnegotiatedin which
curtailmentis an issueandthepotentialforfinancing thesetypesofprojects?

Answer:

JanHainrin - Hansen,McQua!, Hamrin & Rohde

A financeablecontractis a contract in which a financial institutioncan
anticipatetheworstcasescenarioand still finance it, Dr. Hamrinexplained.
With that in mind, if you haveanagreementthat givesyou the optionto
curtail at any time, thenthat kind of arrangementis not financeable.

However,if you haveanagreementwhereinyou havean optionthat
specifiesthe maximumamountof time eligible for curtailment(i.e. 600
hours)or if you havea goodtrack recordandhavedatato showhow
probablecurtailmentis andthefrequencyof curtailments,thenyou can
determinethe impact, shesaid.

The morespecific theutility canbe aboutthe situationunderwhich
curtailmentcanbe invoked,the more likely you will be ableto financesuch
an agreement,betterdesignyour project anddetermineits economic
feasibility. The issueis anopen-endedliability versussomethingthat is
manageableand predictable.

CurtMaloy - New WorldPower

The bottom line accordingto Mr. Maloy, is if you cannotquantify the
issueof curtailmentthenyou will lose everybody’sinterestquickly.

Question:

What is thepresentprice ofavoidedcostsfor Hawaiian ElectricCompany
on Oahu?

5
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Answer: I
Dan Chin,g - Hawaiian ElectricCompany

This quarter,I believe it is about3½~perkwh. I
Question:

Underthenewstrategyplan beingworkedout by thelocal utilities, are
avoidedcostsbeingredesignedto accountfor theexternalitiesthatarebeing
discussedat thevariousIRPmeetingsin orderto givea bettereconomic I
pictureof theactualpriceperkWh?

Answer:

Dan (‘hing - Hawaiian ElectricCompany

Currently,thereis an avoidedcost docketbeforethe PUG. Perhapssome I
of thequestionsyou areraisingheremaybe broughtup at thesehearings
but we will haveto see.

Question: I
In the ‘BOOTscenario”outlined in Dr. Hamrin~cpresentation,whatkind

ofa timeframedoyou envisionfor theoperatIonaiperüdbeforeyou turn it I
overto theutility?

Answer: I
JanHa;nrin - Hansen,McQuati, Hamrin & Rohde

It dependsupon thesituation.It dependsupon what the risk is that the I
utility perceivesor that it is trying to mitigateby theoriginal developer
operatingthe project. It is a matterof agreementbetweenthe two partiesto
meetthe needsof both, sheexplained.

In general,it is bestto give enoughtime for the project to getthroughits
initial shakedown andto havesomekind of a track record.Probablya
minimumof two yearsof resourcecycles is neededto give a betterideaof
resourceavailability and theO&M costsof operating.Beyondthat, it I
depends.If it is too long a time period, you don’t haveasvaluablean asset
to transferto the utility ratebase.Whereas,if it is too shorta time period,
you may not havemitigatedthe risksof the technologyor the resourcethat I
the utility is worried about. - I

6 1
I



Appendix E-Session3: ProjectDevelopment& ImplementationIssues
HawaiiWindpowerWorkshop/ FINAL Report—July29, 1994

3.2 Panel 5: Government Support to Industry

3.2.1 PanelChairs:

Ron Loose— U.S.Department ofEnergy (DOE), Washington D.C.

Maurice Kaya - StateofHawaii Department of Business,Economic

DevelopmentandTourism (DBEDT)
Presentationchartsfollow
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The Wind Energy SystemsProgram

V

Accelerating Commercialization

Promoting Economic Development

Enhancing the Environment

Ensuring Technical Competitiveness



Program Objectives

. World
~increaseutility useof wind energy

leadership .

~Deveiopadvanced wind turbines in wind

~lncrease productivity and industry turbine
competitiveness . technology

J Upgrade the applied research base, markets i..:

Wind EnergySystems U.S. Departmentof Energy
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Program Strategy

‘~Collaborate with key stakeholders to
accelerate the widespread development and
commercialization of wind technology, while
achieving national objectives including
increased economic development and
reduced greenhouse gas emissions~
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RecentProgram Accomplishments

Advanced wind turbines for the near-term market
underdevelopmentand test

Utility Wind Turbine Verification Program is
establishing utility confidencein advanced
technology

S Next generation innovative subsystems
developmentinitiated



FY 94/95 Plans

S Establish National Wind TechnologyCenter

5 Initiate full-scale next generation turbine development

I~Establish a Market Mobilization Collaborative

~LContinue ongoing core research activities



FY95 Wind Energy Program
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National Wind

Technology Center

Utility Integration Support

Key Activity

Wind Plant
Dei ‘ment

Program Component
Technology
Commercialization

Global Warming Mitigation

Turbine Verification

AdvancedWind
Turbine Program

TurbineDevelopment

TechnologyAssistance
CoreResearch
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5 Provide a forum for key stakeholderviewpoints o.n a
market-driven, coordinated approach to acceleratethe
useof wind power

Develop consensuson Collaborative activities that will
stimulate follow-through by natural market forces

Collaborative Role

Coordinate implementation of activities
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Program Actions in Support of the
Climate ChangeAction Plan

Initiate windfarm deployment projects

Expand the Turbine Verification Program

Initiate avian research

Initiate a Utility Wind ResourceAssessmentProgram



Budget Perspective

Utility and Industry Programs

Applied Research
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Program advancing on target

Large wind resource exists

Sizable markets emerging

Technologycontinues to mature

Utility interest expanding

Next generation wind turbine developmentunderway

Commercial windfarm deployment projects underway

Summary
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STATE OF HAWAII
DEPARTMENT OF BUSINESS, ECONOMIC DEVELOPMENT &TOURISM

ENERGY DIVISION

PANEL 5

“GOVERNMENT SUPPORTTO INDUSTRY”

The Hawaii Windpower Workshop
March 21 - 22, 1994



STATE AND LOCAL GOVERNMENTSUPPORT

• DEVELOP ACCURATE RESOURCE DATA BASE

• OVERCOMETECHNICAL BARRIERS

• OVERCOME INSTITUTIONAL BARRIERS

• PROVIDE APPROPRIATE FINANCIAL INCENTIVES

a a a a a a
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DEVELOPACCURATERESOURCEDATABASE

• HAWAII ENERGYSTRATEGY

- Assess Previous Resource Assessments

- Collect, Publish Detailed Site Specific Data

- Develop Resource Supply Curves

• INTEGRATED RESOURCE PLANNING

- Ensure Supply-Side Plan Fairly Depicts Renewables



OVERCOMETECHNICALBARRIERS

• PARTNERING WITH DOE AND INDUSTRY

• ADDRESS LIMITATIONS OF OLD TECHNOLOGY

• ADDRESS STORAGE, GRID INTEGRATION PROBLEMS

• DEMONSTRATE ADVANCED WIND TURBINES

• DEVELOP A PACIFIC WIND TURBINE

a a a a a a a a a
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PROJECT DEVELOPMENT EXAMPLES

• KAHUA RANCH WIND-PUMPED HYDRO

• KAHUKU ZUTECK ROTOR PROJECT

• MOLOKAI WIND-DIESEL HYBRID PROGRAM



OVERCOMEINSTITUTIONAL BARRIERS

• INTEGRATED RESOURCE PLANNING

- Supply-Side Resource Plans

- Wind Energy Acquisition Plan

- Total Fuel Cycle Costing Analysis

• FACILITATE PERMITTING

- Advocacy

- Streamlining

a a a a a a a a a
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PROVIDE APPROPRIATEFINANCIAL INCENVES

• STATE TAX CREDITS

• FEDERAL PRODUCTION INCENTIVE CREDIT

• OTHERS, ADDERS, EXTERNALITIES
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3.2.2 PanelMembers:

LawrenceMott - NorthernPowerSystems
Mike Boughton - Maui EconomicDevelopmentBoard
David Rezachek- State of Hawaii DBEDT

PanelResponses

David Rezachek- State ofHawaii DBEDT

Dr. Rezachekoutlinedareasin which stategovernmentcanprovide
supportto renewableenergydevelopmentin Hawali. Given the limited
funds,we needto leveragethesefundswith funds from otherstateand
federalagenciesaswell asthecountyand theprivate sectorin orderto
developprojects.

In furtheringthedevelopmentof renewableenergyin Hawaii, state
government(~Ifl:

conductpreliminarytechnicalandeconomicfeasibility studiesin
variousareasof renewableenergy;

• participatein costsharingand risk sharingof promisingrenewable
energyR&D and demonstrationprojectssuchastheMolokai Wind
DieselHybrid Projectand the Hawaii ZuteckRotorProject; and,

• investigateother areasof technologyto further theuseand

penetrationof wind into the utility grid herein Hawaii including:

- hybrid systemsto increasethe availability of wind throughtheuse
of a backupgeneratorsuchasa dieselgenerator,

- storagesystemsto increasetheavailability of wind through
pumpedhydroor batterysystems.

Projectsof thesetypesarebeingdevelopedat the RenewableEnergy
StorageTestFacility on the Big Island.The stategovernment’sprinciple
interestin this typeof technology,Dr. Rezachekexplained,is to developa
controlstrategyto learnhow to control other largerscaleprojects in a similar
manner.

He outlined otherapproachesstategovernmentcantaketo furtherthe
developmentof renewableenergy:

• makeland availableto developersfor renewableenergyprojects,

o conductstatewiderenewableenergyassessmentsfor a varietyof
renewableenergytechnologies,and
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• facilitate the permittingprocessfor renewableenergyprojects.In
somecases,it hasbeendeterminedthat over 100 permits areneeded
to developa project. In Hawaii, whereprojectsaredevelopedon a I
smallerscalethanon the mainland,the~permithngprocessrepresents

a muchhigher costof the total developmentof the project. Since
many of the permitsask the samequestions,opportunitiesariseto

prOcesssomeof thesepermits at thesametime.

Permit facilitation is advantageousnot only to the developerbut to the I
public aswell, Dr. Rezachekpointedout. Manyof the environmentaland
public activistgroupsdo not alwayshavethe resourcesto devoteto a
lengthype~mittingprocess.By reducingtheamountof resourcesthat needto I
be devotedto permitting, it canactuallyincreasethe public’s ability to

participateand thusbe a benefitto bothgroups.

In addition,stategovernmentcanalso:

• supportvariouseconomicincentivesfor renewableenergy
developmenton both theresidentialscaleaswell asthe utility scale
particularlyin isolatedcommunitiesand remoteareas;

• provide informationto the PUG and thegeneralpublic on renewable I
energysystemsby servingasa secondarysourceof information;
[Stategovernmentcanreviewthe evaluationsandanalysesof utility
studiesconductedby othergroupsto ensurethat they properlyreflect
accuratecostandperformancefiguresas well as the statusof the

technology.] I
o coordinateandassistin the coordinationof efforts to various

governmentandprivateagenciesto avoid overlapand lack of I
coordinationwhich causesfewer projectsto be developedandmoney

to bewasted;

• solicit public participation in policy making and incorporatesomeof

that input into policy.
[If developerssolicit public participationearly on in theirproject by
addressingthe public’s concernsandsoliciting public support, it will
maketheefforts easier,Dr. Rezacheksaid in referencingMr. Avery’s
remarksin panel3.1. Thesameargumentalsoholds true for policy I
making.]

• developlegislativeinitiatives to implementpolicy andaccelerate
renewable energydevelopment.[A direct resultof thecrisis in the

sugarindustrycould be theconversionof biomassgeneratedpower
plantsto fossil fuel, illustrating theneedfor policy initiatives to
stimulaterenewableenergydevelopment,hesaid.]

I
2
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Dr. Rezachekacknowledgedstategovernment’sactive role in thearea
of policy andplanningin promotingrenewableenergydevelopmentand
detailedsomeof theseefforts:

• In 1989, thestatehelda workshopon enhancingrenewableenergy
developmentin Hawaii. Thiswasa public forum to determinewhere
the impedimentsto renewableenergytechnologydevelopmentare
andhow to overcomethem.

Followed by:

• Hawaii IntegrationEnergyPolicy discussionandprograms,

• Hawaii EnergyStrategyandmorerecently,

• theIntegratedResourcePlanning(IRP) process.

In addition, lastyearthe stateheld the Enei~gyand Environmental
Summitwhich broughttogetherover600 representativesof variousenergy
andenvironmentalgroupsto developa consensusof what typesof things
canbe donein the short termto enhancethe renewableenergy
developmentandaddresstheenvironmentalconcernsof thegeneralpublic.

As a resultof this summit, eight piecesof legislationweregeneratedthat
focuson theacceptanceof renewableenergyin Hawaii. Dr. Rezachek
detailedeachlegislativebill separately:

• A productionincentiveof 1½4per kwh for all renewableswhich
would be financedby a surchargeon utility bills [AccordingDr.
Rezachek’sanalysisif Hawaii increasedit’s useof renewablefor fuel
consumptionfrom thecurrentlevel of I 0%to a level of 20%by the
year2014, a productionincentivewould increaseutility ratesby 1½%
or anadditional$1.00permonth for theaverageutility ratepayer.]

• Net billing systemto providefor an exchangeof kW hoursratherthan
thecurrentsystemwherebyyou haveto paythe retail costfor
electricity usedwhile you arepaid at theavoidedcostrate

• 75 dayrule thatallows independentpowerproducerstheopportunity
to keepthe negotiationprocessmoving for avoidedcost contracts

• HRS Chapter226, A Permit ProcessFacilitationAct, incorporates
externalityconcerns

• A 35% incometax credit for residentialwind and PV systemswhich is
an improvementon currentresidentialincometax credits

• Nonutility generatorguidelinesfor the utility requiringPUG approval

• Legislation to ensurethat PV/Solarcontractorscando all of the work
(includingelectrical)on residentialsolarwaterheatingsystems

3
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• Establishmentof a Hawaii EnergyCommission.

Most of thesebills did not go very far during this year’s legislativesession
primarily becauseof thelack of availablefunding resourcesthis year, Dr.
Rezachekexplained.However,we hopeto cankeepthis processgoing by
taking someof the key issuesout of someof thesebills that did not makeit
and reintiioducingthem asconcurrentresolutionsin nextyear’s legislative
session.This will requiretheeffort andcooperationof thevariousagencies
andspecialinterestorganizationsto look at how they canfacilitate the I
implementationof thesebills someof which requiremoremoneywhile
othershaveunansweredquestionsthat needto beworkedout.

Therearea numberof things that stategovernmentcando, and
workshopparticipantscando aswell, to assistin this effort to keepthe
processgoing for the next legislativesession,Dr. Rezacheksaidin closing. I
MikeBoughton- Maui EconomicDei~lopmentBoard I

As a representativeof the PlanningandEconomicDevelopmentBoard
for Maui County,Mr. Boughtonstatedhis primary.interestlies in the I
economicdiversificationof Maui.

“I havealwaysbelievedin renewableenergy,in all of its forms, asa
naturalform of economicdiversificationfor this statebecauseof the
push/pulleffect -- weneedthealternativeenergyandwe havea lot of
resources,”hesaid. I

To summarizewhatgovernmentcando for thedevelopmentof
renewableenergy,Mr. Boughtonprovidedanoutline of generalfunctionsof I
government:

• ProvidetechnicalinformationthroughR&D and demonstration
programsaswell aslegal informationto give a betterunderstanding
of thevariousprocessessuchaspermitting

• Setsupportiveproceduresby putting competentindividuals in the I
variousprocesses

• Sensethe public sentimentandlead it. Goodstateleadershipcanturn

sentimentinto action

Mr. Boughtonobservedthat all of the workshopparticipantsbelievedin
the teameffort approachwith somesoberingcautions.

“Various teammembersspokeof theirwillingnessto play the game.I

believethat an importantfunction of governmentis to bring the team
together.Theobjectiveof governmentshouldbeto developa legal and I

i
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“Various teammembersspokeof their willingnessto play thegame.I
believethat an importantfunction of governmentis to bring the team
together.Theobjectiveof governmentshouldbe to developa legaland
regulatoryenvironmentto allow and inducetheteammembersto play
together,”he contended.

On the subjectof financial matters,Mr. Boughtonperceivesthere is still
an apparentneedfor governmentsubsidiesin Hawaii.

“It is clearto investorownedutilities, particularlythosein a regulatory
environment,that anykind of directsubsidyis going to makea greatdealof
differenceto speedup the projectsandovercomeconservativethinking that
is a naturaltendency,especiallyin Hawaii whereconservatismis evenmore
importantbecausetheconsequencesof a mistakeis evenmoreseriousthan
in a non-gridsituation,”he said.

A secondaryrole that governmentcanplay in helpingto develop
renewableenergy,particularlywind, Mr. Boughtonnoted,is in fosteringan
attitude that is supportiveandstimulatingof technologybasedindustry.
Fundingfor demonstrationand R&D projectsin collaborationwith industry
will go alongwaytowardsthisgoal, he said.

At thesametime, governmentneedsto view the AlternativeEnergy
DevelopmentProgramasa long term project,he emphasizedin referencing
his work with theRenewableEnergyFirst National Planfor EnergyResearch
DevelopmentDemonstrationin 1974.

“The predictionsmadeat that time, asto how rapidly renewableenergy
would develop,wereoptimistic primarily becauseof theassumptionthat oil
would be pricedat $100 a barrelby now,” he saidclearly illustrating how the
planningprocesscanbe effectedby the assumptionsthat aremade.

And finally, educationis an importantfunctionof thegovernment’s
renewableenergydevelopmentprogram.It is a generationlong program.If
we areto effect thetransferof information aboutalternativeenergy,
educationhasto start in the first grade.More educationof renewableenergy
needsto be carriedout in the primary, secondaryandhigh schools,he said
in closing.

LawrenceMott - NorthernPowerSystems

Representingthe manufacturersperspective,Mr. Mott outlinedthe impact
of governmenton helpingto movetechnologyforward.He illustratedthis
throughexamplesof projectsthat governmenthasimpacted.

5



AppendixE-Session3: ProjectDevelopmentandImplementationIssues
Hawaii WindpowerWorkshop/ FINAL Report—July29, 1994

A cost-sharedprogramwith SERI (now NREL) in the late-1970swith
the U.S. Navy to developa wind-turbineproject. SERIJU.S.DOE gave
NorthernPowerSystems,a relativelyunknownsmall business,thecredibility
with the Navy to establisha successfulproject.The wind turbineis now a
commercialmachineandis installedinternationallyandworks quite well, he
added. I

• Turbulencestudieson 100 kW turbineswereundertakenin the mid-
19805 to understandtheforceson rotors.Governmentfundingandexpertise
were still neededto help move this technologyforward.

In PalmSpringstoday, turbineshavebeeninstalledandarebeing
testedaspart of the AdvancedTurbineProgramusingpastexperiencewith
governmentand industryasa technicalengineeringgroupto move
technologyforward. I

• Wind/PV hybrid systemsfor village powersystemsarepackagedfor
off-grid situationsto keepvillage economiesgoing, Mr. Mott said in
referencinga fishing village on the Big Islandin needof a refrigerationand
powergenerationsystem.This is an importantexampleof theneedto bring
appropriatetechnologyin while the market is not matureenough. I

Suchpartnershipswith governmentareanattractionto otherteam
playersaswell, Mr. Mott added,“As a resultof a village powersystem
project developedin Alaska, wegaineda utility partneraswell asa large
dieselmanufacturerthat signedon whentheyfound out wehadgovernment
support.” I

Governmentsupportfor commercializationis neededin orderfor small
companiesto attractother teammembersthroughdemonstrationprojects,he
said in closing.

I
I
I
I
I
I

6



Appendix E-Sessjon3: ProjectDevelopment& ImplementauonIssues

Hawaii WindpowerWorkshop/ FINAL Report—July29, 1994

3.3 Panel6: Benefits of Wind Powerto Hawaii

3.3.1 Panel Chair

Tom Cray — AmericanWind EnergyAssociation(AWEA)

Presentationchartsfollow
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BENEFITS OF WINDPOWER

• TO HAWAiI

Hawaii Windpower Workshop
March 22 1994



BENEFITS OF WINDPOWER
TO HAWAII

• Economic

• Environmental

• Energy security
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ECONOMIC BENEFITS

• Increased employment

• Reduced supply risk

• Reduced price risk

• Reduced C02 reg. risk

• Favorable trade balance



ECONOMIC BENEFITS

How to quantify?

• Few recent studies

• Findings positive, but variable

• AWEA plans national study

• Hawaii study probably needed

• Exports even more imponderable
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EMPLOYMENT STUDIES

• N~.SEO

• UCS/Powering the Midwest

• Wisconsin

• California

• Hohmeyer



CONVENTIONAL ENERGY
Fuel, Not Jobs
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RELIUCED SUPPLY RISK

• 90%; dependenceon oil

• 30 days reserve

• The sky isn’t falling, BUT

• Fundamentalsremain negative
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OTHER ECONOMIC BENEFITS

• Reduced price risk

• Reduced C02 regulatory risk

• Favorable balance of trade

• Export. potential
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TIMING ISSUES

• NZ begins wind development

• Clinton greenhousepolicy

• Wind R&D funding boost

• Windpower 2000
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3.3.2 Panel Members

Richard Joun—StateofHawaii DBEDT
John Mapes—Divisionof ConsumerAdvocacy,Dept. of Commerce
Paul Brewbaker— Bankof Hawaii

PanelResponses

RichardJoun - StateofHawaii DBEDT

Although Dr. Jounwasin agreementwith mostof the pointsmadeby
Tom Gray,he proposedthat perhapsHawaii andsmallerstateslike it should
developtheirown perspectiveandshould look at wind powermore
carefullyto determineits benefitsto Hawaii.

Referencinga studyon the useof bagassefor electricityDBEDT
conductedin 1970 to help thesugarindustrysurvive while producing
electricityfrom a renewableresource,henotedthe irony in the sugarplant
shutdownswhich representedthelossof a renewableenergysourcefor
Hawaii.

Thepredictionsmadein the 1980 IntegratedEnergyAssessmentstudy
carriedout by DBEDTwere overly optimistic, he acknowledged,particularly
with regardsto theenergyselfsufficiencyofMolokai. Nevertheless,this was
a goodlessonto learnfrom in understandinghow assumptionsshouldbe
madein theplanningprocess.The installationof the first wind turbinesat
Kahuku,generatedgreatexpectationsandhopein Hawaii and obviouslythe
reliability was lower and operationalcostswerehigherthanexpected.So
we shouldlearnfrom pastexperiencesnot to getcarriedawayby idealism
and focuson theeconomicrealitiesin theplanningprocess,heexplained.

Accordingto datafor energycostsavailableto DBEDT at this time, it
appearsthat the costsof generatingelectricity arehigherfor wind power
thanfor fossil fuels in Hawaii. Dr. Jounnotedthat this could changein the
very nearfuturewith thetechnologicalbreakthroughstaking placeto reduce
Costsand increasethereliability of wind power.

While heagreedtherearemanyeconomicalbenefitsthat shouldbe and
could be includedin thecomputationof economiccostsfor wind power,
morework hasto be donein quantifyingtheseexternalities.Unfortunately,
the actualCostsof energy,or the externalcosts,areborneby societyrather
thantheindividual investor,he explained.So therehasto be a recognition
by governmentthat therearethesebenefitsthat will not beaccruedto the
individual jfl\reStor

1



AppendixE-Session3: ProjectDevelopmentand ImplementationIssues

HawaiiWindpowerWorkshop/FINAL Report—July29, 1994

Besidesthe pecuniary costsor the external coststhat can be measured,

thereare alsonon-pecuniarycostssuchasthegreenhouseeffect andair
pollution for which thereareno monetaryquantifications.Thesearedifficult I
to quantifyor useto comparewith different energysources.Option value
conceptsis oneapproachto quantifyingthesenon-pecuniarycosts.The
state’sLimitedResourceStudyalsoattemptedto quantifythe social impactsof I
the envir&imentalcostsand benefits.

The real issueto bedecidedby societyis, who is going to pay for these I
costs - the votersvia a tax suchasClinton’s btu tax or thegovernment
throughsubsidies,tax creditsetc.?

Thereare,however,strongorganizedlobbyinggroupsresistantto any
efforts to quantify thesecosts.And therearestrongcompetingneedsfor
moneyin governmentsoweneedto decidehow to allocatethe resourcesof I
government,hesaid addingthat he realizedthis wasa quid proprocess.

Furthermore,headdedthe governmentneedsto decidewhataccounting
systemto use,whetherit be the currentmonetaryprice systemor an
alternativeenvironmentalmonetarysystem.The fundamentalvaluesystem
needsto be discussed,he said in closing. I
JohnMapes- DivisionofCoiisumerAdvocacy,Departmentofcommerce I

As a representativeof the Division of ConsumerAdvocacy(DCA), Mr.
Mapespresentedthe perspectiveof theDCA. I

Themandateof theDCA is to advancethe interestsof Hawaii utility
consumersbeforethe PUG or in otherwords to opposetheexcessiveand
unproductivechargesbeingleviedon Hawaii ratepayers.As such,their
concernsareessentiallyto determinehow thesebenefitswill bedistributed
andhow theywill be paidfor. I

TheDCA’s responsibilityis to makesurethat Hawaii ratepayerswill not
pay morethantheirsharewhile still receivingsomeof the benefitsof wind
power.Theuncertaintyof how this will work itself out is relatedto the
interplayof threefactorsbeing:

DGA’s expectationthat wind power improvementswill bedone by I
non-utilitygeneratorsor independentpowerproducersasopposed
to theutilities, 1

• currentavoidedCostbasisfor paymentto the non-utility generators,
and

• currentchangewhich is beingundertakenin integratedresource
planningin theregulatoryarena

2 i
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Definedasthe costsan electricutility would incur to generatepower if it

did not purchasethat powerfrom anothersource,avoidedcostsare
generallya factorin determininghow much theindependentpower
producersget paidfor theirpower.However,avoidedcostsarealsousedto
selectresources,not to determinewhichresourceswill beused,Mr. Mapes
explained.

The selectionof resourcesis expectedto be donesomewhatdifferently in
theIRP movement.TheDCA is optimistic aboutthe IRP approachandviews
it asa progressivestepthat recognizesthe longtermbetterthanprevious
approaches.

“We favor thetotal Cost approachto combiningthe directutility Costwith

theexternalitycostof a resource.However,IRP leavesus up in the air about
how theseresourcesaregoing to priced,” hesaidoutlining thesituation
currentlyfacedby non-fossilresources.

Let us say,for example,thatthe utility avoidedcostsarecalculatedat8t/
kWh andthe alternativeoptionCost 9~/kWhto implement.This situation
would causethealternativeoption not to be selected.However,if the
alternativeoptioncost7~/kwh to implement, this resourcewould be
selectedsinceit canbe implementedfor lessthantheavoidedcost.The
powerproducergetsthebenefitof beingableto producepowerat less than
the avoidedcostsandthe public benefitsby the uncalculatedexternalities
that mayhavebeenaccruedto the utility option. Thus, thereis a divergent
benefit relatedto this kind of selectionof paymentprocedure.

Theemergingprocedurein the IRP processis movingawayfrom the
traditionalleastcostresourceselectionto a situationwherethetotal costsof
optionsareconsideredin anattemptto rigorously compareresources:In this
procedure,if for example,theutility optionCost 12~/kWh andthe
alternativeoptioncost 94/ kWh, the non-utility optionshouldbe selected
becauseits total costis lower thanthe utility’s or thenextbestalternative.
Thequestionthat follows is, how muchshouldbe paid to this option - 12~/
kwh or94~/kWh?

“My point is,” saidMr. Mapes,“we don’t know. Thereis no clear
mechanismcurrentlyin placeto tell us. Becausewe areassumingthat this is
non-utility generation,wedon’t really know what the heightof that
alternativeoptionbandis. This is the crux of ourmajor problemrelatedto
the importanceof alternativesupply resources.”

“During thecourse of this workshopwehaveheardof thewillingnessof
Hawaii’s peopleto pay for renewabletechnology.While this may bequite
likely, at this point, a mechanismto provide an equitableway for themto do
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that hasnot yet beendevelopedandit will beeasierfor the DGA to get on
the teamoncethat is in place,” Mr. Mapessaid in closing.

I
PaulBrewbaker— BankofHawaii

As an economistcoming from a commercialbank, Mr. Brewbakersaid he I
is acutelyawareof the differencebetweencommercialviability and
economicviability. The reasonwind powerhasnot beencommercially
viable is becauseof its reliability andO&M costs.

“We’re still a bit away from commercialviability herein Hawaii,” Mr.
Brewbakercontended.“The reality is that decliningoil pricesand theglobal
economywe now havemakeit harderfor proponentsof wind energyto
makea case.”

Usingoil pricesof 5 yearago, Mr. Brewbakerascertainedthat Hawaii
imported $1.1B of crude oil. This year,at a price of $15/barrel,we will
import lessthan $700M. That kind of savingsmakesit harderfor wind
powerto makea case,he said.

A recentHonolulu Advertiserpoll indicatedthat 75%of thegeneralpublic I
supportsalternativeenergy.However,an equallyproportionatenumberof
peoplewould opposepayinga peakload pricing tax on their commutingto
work eventhoughin theabstracttheysupportalternativeenergy.

We needto gaugewhat the premiummight be that societyis willing to
payuntil it is commerciallyviable, hesaid. This dependson threethings: I

• Jj,cternalcosts- including thefuture liability risks that havenot been

quantifiable,suchassupplydestructionandprice volubility. Societymight be I
willing to pay a premiumto preservetheoption valuethat aresubjectto
theseyet unidentifiedrisks until the price of oil goesup or suchtime that
R&D bringsthe price of wind powerdown. This is a political question,Mr. I
Brewbakersaid.

• Education- not only of ouryoung peoplebut adults,particularly I
legislatorsneedto be educatedon externatilitytheoryandnaturalresource
economics.

• Economicviability - Thecalculusundertakento determinethe social
costsdon’t havea bottom line equivalentthat the regulatory systemcanuse
to measureagainst.Until you canclosethatgap or convincepolicy makers 1
that thosecosts needto be recognizedand paid for, we will continueto
havea problem, Mr. Brewbakersaid in closing. -

— I
i



AppendixE-Session3: ProjectDevelopmentandImplementationIssues

HawaiiWindpowerWorkshop/ FINAL Report—July29, 1994

Question:

Thestate’sconsensusseemsto be that wind is not economicallyviable. i’d
like to challengethat. Theperceptionthat wind is noteconomicallyviable is
notsupportedby thefacts.In Ca4fomiasince1~96,wehaveinstalled10,000
windmills withoutany taxcreditsandpublic assistance.Thatexperience
indicatesthat theindust7yandthetechnologyis viable. In addition, many
proposalsputforward by wind develope~for100MWprojects,arepricing
windpowerat 5~to 6~kWh which is extremelycompetitivewithfossilfuels.
Obviouslythedeveloperswho aremakingtheseproposalsuxuldnot bedoing
so ~ftheydidn’t want to makemoney.

Answer~

RichardJoun - StateofHawaii DBEDT

I think that is quite right. However, all of the informationthat I have

availableto medoesnot indicatethat. I think disseminationof information is
lacking. Let me proposean exampleof how information,not properly
disseminated,cangive an incorrectassessment.

I madea personalinvestmentby installing a solarpanelfor my residence
which is now nearly paid off. I installed it for the tax benefits.At the time, I
did not realize the rate of returnbecausethis informationwas not properly
disseminated.

I believewind might beviable especiallyin small isolatedareassuchas
the fishing village on theBig Island (ref: panel3.2-LawrenceMott). Wind
might be a bettereconomicalsolution thanany otheroption. This
information is not properlydisseminated.

I suggestthat the statelegislatureprovidesuswith the fundsto studyand
disseminatethis information from Hawaii’s perspectiveandperhapsset a rule
guaranteefor implementingwind energyin areaswherewind is a much
betteroption.

Question:

On themainland, windenergysystemsareviableandcost-effective.
Yesterday,weheardfroma utility thattheyarepaying3½~kWhfor avoided
costs.Perhapsthere is somethingon themainlandthat allowsfor systemsto be
installedat higheravoidedcosts.Thereshouldbesomemechanismsto allow
thegap to benarroweron the mainlandthan in Hawaii. Perhapscertain
thingsapplyherethat don‘t app~ythere.

5
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Answer~ I
TomGray - AmericanWindEnergyAssociation

Part of the answeris that manyof thesystemswhich havebeeninstalled I
on the mainlandwere installedunderutility contractsthat areno longer
beingofferedbecausethe avoidedcostsappliedat thetime thecontracts
werenegotiatedarehigherthantheavoidedcosts for whichsystemsare
currently beinginstalled under.

I
I
I
I
I
I
I
I
I
I
1
I
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3.4 Panel7: IntegratedResourcePlanning

3.4.1 PanelChair:

DavidMoskovitz— RegulatoryAssistanceProject

Presentationchartsfollow
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Renewables
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_ ___ Framew~

~- LCP tells you what a resourceis
worth
The more competitionincreases
theoptionsand lowers prices

~- The more diverse the resources
(and renewablesare very diverse)
• The more you need LCP
• The more sophisticatedthe tools

must be

No Magic Bullets

~- There are barriers to be removed
• Planning
• Acquisition
• Regulation

~- Therearepolicies and
programinitiatives to be pursued
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~A~~Element~ents

Part policy and judgment,

partanalytics
Policy andjudgmentelementsare
importantbecauseutility risk
assessmentmaydiffer from
consumer’sperspective
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Inefficient process
~Developersare not

regulatoryexperts
~- Thereare not thatmany

developersof renewables
~- Commissioncredibility mattersandis

determinedby consistentapplication
of clearlyarticulatedpolicies

Acquisition Barriers

~- Unreasonablecontract and pricing
terms

• Apply planningandregulatory
principlesto acquisition
• Paymentpatterns

Front-endloading
capacity vs. energy payments

• Securityprovisions
• Contract reopeners
• Terminationof purchases

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I



Appendix B-Session3: ProjectDevelopmentand Implementationissues
Hawaii WindpowerWorkshop/FINAL Report—July29, 1994

3.4,2 PanelMembers

ColetteGomoto—PublicUtilities Commission(PUC)
Blair Swezey—NationalRenewableEnergyLaboratory(NREL)
RoyUemura-HawaiianElectricCompany(HECO)

PanelResponses

Blair Su~zey- IVREL

Mr. Swezey,theprinciplepolicy advisor for NTREL, expandedon David
Moskovitz’s presentationby detailing two endorsementsby thefederal
governmenton theneedto performIRP amongall theutilities, in all of the
states.

• EnergyPolicyActof1992- Congressendorsedtheconceptof IRP by
amendingPURPAto allow statesto considera standardfor electricutilities to
employ IRP.

- Renewablesareexplicitly listed asoneof thealternativesthat should
beevaluatedin integratedresourceplanning.

- A numberof risk factorsshouldbe includedin thedeliberation
processof theIRP plan, including diversity, reliability, dispatchability
andotherssuchasthoseoutlined in Mr. Moskovitz’s presentation.

• GlobalClimateChan,geAction Plan - a morerecentfederal
endorsementthat emphasizesthe systematicconsiderationof all relevant
optionsanduncertaintiesin thedevelopmentof IRP at the statelevel.

In consideringthevalueof eachresourcein theIRP process,Mr. Swezey
concludedthat the essentialparadigmhasto be changedfrom a systemin
whichwe look at thedirect marketCostof eachresource,to a systemthat
includesthevalueof eachresourceaswell. Doing so, mustinclude not only
a considerationof direct economicCostsof eachresource,but a numberof
variousattributesthat eachresourceoptionbringsto theresourcemix. These
attributes,bothpositive andnegative,include:

• environmentalimpacts

• economicimpacts

diversity

• modularity

• location

• distributedbenefits

• dispatchability

1
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The most importantissuesto be consideredin theevaluationof theIRP
arethe impactof theseattributeson theutility systemandhow to quantify
theseattributesin termsthat arecomparableto thetraditional monetary I
systemof direct economiccosts.Thus far, no universalmethodhasbeen
implementedfor doing this.

In closjng, Mr. Swezeysaida joint venturewith NREL and EPRI have
recentlyinitiatedan IRP programto improveon existing IRP tools and
methodsin orderto addresssomeof theseattributesin the IRP modeling I
system,particularlywhererenewablesareconcerned.

ColletteGomoto - PUC

Ms. Gomotopresentedanup-to-datereportof what the PUChasbeen
doingin theareaof IRP.

In 1990, the PUG instituteda proceedingto requiretheenergyutilities to
implementintegratedresourceplanning.ThePUCheldmeetingswith
utilities, otherstateagenciesand interestedparties.

Theutilities on all the different islandsformulatedadvisorygroupsmade I
up of membersof the community interestedin theIRP process.Using input
from thesegroups,theutilities developedtheirintegratedresourceplansand
submittedthemto the utility. Thus far, threeutilities havesubmittedtheir
plansandhearingshavebeenheld for two of them.ThePUC is currently

grapplingwith theissuesof resourceattributesin theIRP process,Ms. I
Gomotonoted.

TheIRPs are intendedto be evolving plans,shesaid.Everythreeyears,
theutilities arerequiredto comebackto thecommissionwith evaluationsof
theplansthat includeproposalsto modify theplans.

‘We anticipatethat thedevelopmentof newtechnologieswill impactthe I
technologyof theseplansandwill be includedin theseplans.”shesaid.

“The commissionhasinstitutedtheJRPprogram to encouragemore I
efficientand innovativeusesof ourresources,”shesaid.The PUG will
analyzeutility plansin the contextof stateandfederalregulationsand
statutesandthe IRP goals,oneof which is to providereliablepowerat the
lowest reasonablecosts.

While not oneof theutilities hasyet identified anywind power I
generationin their IRPs, in the HECO IRP docket,-Makani Uwila has
intervenedandpresentedinformationto the PUG on wind powerandother
typesof renewableresources.

2 1
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“The commissionhasfound the informationvery helpful in making its
decisionon the IRP process.Participationin thesedocketsis oneof thebest
waysto get informationto the commissionaboutthedifferentkind of
technologiesthat areout thereand thedifferentwaysof evaluating
renewableresources,”Ms. Gomotosaid in closing.

RoyUemura-HECO

Mr. Uemura,asa representativeof the IRP Programfor HECO, MECO and
HELCO, emphasizedthat IRP is a broadband,very involved processof
looking at differentenergyresources.

“You haveto go throughmanysteps.We look at objectives,provide
scenariosandperform theplanningfunctionsin which we look at bothsides
of energyresources,thedemandside aswell asthesupplyside,” hesaid.

On thesupply side,he explained,HEGO investigatedall different types
of technologyfor both thegeneraltechnologyand for the fuelsavailableto
Hawaii.Therewere manydifferent optionsconsideredfor Hawaii, oneof
which waswind power. Looking at thedifferent options,we thenintegrated
thedemandsideandsupplyside attributesof eachto comeup with a twenty
yearplan which includeda detailedfive yearplanof actionthat wascosted
out.

The IRPs for eachof theutilities were thensubmittedto thePUG for
approval:

• HECO - submitted7/1/93

• MECO - submitted12/15/93

• HELGO - submitted10/15/93

The PUG hasjust recently concludedhearingson the FIECO IRP andis in
theprocessof conductinghearingson the HELCO 1RP.

The IRP is a dynamicprocessin that annualevaluationsto thePUG are
requiredfor eachutility. In theannualevaluations,the utility evaluatesits
forecastto seeif assumptionshavechangedandto determinewhat the
impact is on the five yearactionplan.

After threeyears,a majorfiling of the plan is requiredto updatethe
technologywhich will includeall newinformation with regardsto wind
power,Mr. Uemurasaid.

Currently,the big questionwith wind poweris, what is thecapitalcost?
he said.Whatis theO&M cost, whatarethecurrentcosts,andare thereany

3



AppendixE-Session3: ProjectDevelopmentandImplementationIssues
HawaiiWindpowerWorkshop/FINAL Report—July29, 1994

royalties?The IRP processis a balancingact to accommodateall the different
perspectives:

• The corporate/ financialperspectiveto minimize costsandminimize
revenuerequirements -

• Thecustomerperspective- to providelow, reliableservice I
• The stateperspective- for which the viability of theeconomyaffects

pricing of theseresources I
Mr. Uemuraoutlined severalareasof evaluationin the IIRP process:

• Energyefficiencyof all the differentoptions[Wind is anavailable I
resourcebutwe needto producedataandevaluatethat datain order
to integratewind into thesupply sideof theIRP, he said.] -

• Environmentaland social impacts

• Currentlawsand regulations

• Currentgenerationmix [Shouldwe includeoil, coal,biomassetc.?]

• Transmissioncosts I
• Externalities [While not yet monetized,externalitiesarecurrently

beingaddressed.]

Supplysideoptionsarecategorizedbasedon thecurrentstatusof the
technology:

• Commerciallyavailable,proventechnology[Wind is categorizedas I
such]

• Developingtechnology[i.e. photovoltaic] I
• Otherfuture alternatives

In closing,Mr. Uemuraemphasizedthat the IRP processis a big I
balancingactfor theutilities.

“We haveto makesureweget enoughoil for Hawaii’s energyneedsand I
at thesametime try to useournaturalresourcesto providethat energywhile
keepingcostsaslow aspossible,”he said.

Question: I
Whenyousaythatthecostofoil is cheap,aren‘1 you ignoring the

externalitiesandthe risksyou haveassertedaddto thecostofoil? I

I
‘I i
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Answer:

DavidMoskovitz— RegulatoryAssistanceProject

Yes. Oil is really moreexpensiveif you considerall of its costsanda
whole lot cheaperif you consideronly its direct costs.Oil is perceivedto be
cheap.However,thelow direct costof oil hasa powerful influenceon
resourcedecisionsbeingmadeby theutilities right now.

Question:

It is d~[fkultto quantifyexternalcosts.Is it sodifficult that it is
meaningless?Is realprogressbeingmadeto quantifythesecosts~

Answer:

DavidMoskovitz-RegulatoryAssistanceProject

It is importantnot to lose sightof the importanceof thedirectcost

benefits.Sophisticatedanalysesof thedirect cost benefitshada big impactin
Maine wherethey went from 2%to 35%renewableenergysourcesin just ten
years.Maine doesnot considerenvironmentalexternalitiesnor theeconomic
benefitsin the externalitycalculation.All of its resourceplanning is basedon
directcostbenefits.

In addition to directcosts, it is good to look at consumerratecostsand
all of the componentsthat go into utility revenuerequirements.That figure
hasa very wide range.

As far asexternalitiesareconcerned,it is difficult to quantify these.At the
sametime, thereis a relatively narrowrangeofvaluesyou cancomeup with
whenlooking at a broadrangeof options.Presently,thereareninestates
that putvalueson externalities.All of thesestateshavedevelopedfigures in
thesameball park;-

Anothergroupof statesusesa rule ofthumbconsiderationsuchasa 10%
premiumfor non-fossil fuel basedfacilities.

As for otherattributeslike diversity, everyoneknows that it is worth
somethingextrato havea morediversesystem.

In Colorado,a statethat did not considerenvironmentalexternalities,the
Public ServiceCo. boasted,rightfully so, that it wentwell beyondthe
regulationsof theGleanAir Act to controlpolluting emissionsfrom its energy
plants.Whenyou calculatehow muchextratheypaidto go beyondthe
regulations,you comeup with externalityfiguresthat are in the sameorder
that theenvironmentalgroupswerepushingandtheutilities wereopposing.
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By presentingtheutility with differentPlanA and PlanB options,you
canillustrate to themthe surprisinglysmall investmentrequiredto payfor a
morediversesystemunderdifferent alternativescenarios.

Question: I
U2ljat role will windplay in theHECOIRY?

Answer:

RoyUemura-HECO I
It is difficult to give a capacitycredit for renewablessincetheyare

competingwith demandside resourcesandotherfirm capacityresources. I
DavidMoskovitz—RegulatoryAssistanceProject

The conclusionthat intermittentresourceshaveno capacityvalueis one
of themistakesthat state/utilitiesmake.Thebestwayto think aboutthis

issueis in termsof customerloadswhich are intermittentandnot
dispatchableby theutility. Waterheaterdemandson a utility systemis a I
good wayto illustrate this point (unlessyou havea direct loadcontrol device
for your waterheater).

Waterheatersrepresentan intermittentdemandbecausetheyhave
internalthermostatsthat determinedemand. Whenthat waterheateris
turnedon, theinstantaneousdemandon theutility system(comparableto I
the nameplateratingon a wind turbine) is roughly 4 kW. Thediversified
demandon a typical utility system,or thedemandthat thosewaterheaters
placeon the system(takingintoaccounttheprobabledistributionof those
waterheatersbeingon andoff) is about1 kW.

Thus,addingelectricwaterheatersincreasestherequirementfor firm I
capacityon a typical utility systemby 1kW perwaterheater.

If addingintermittentdemandincreasesfirm capacityrequirements;then I
addingintermittentsupply, whenyou know somethingaboutsupply
characteristics,also addsa capacityvalue.

If intermittent suppliesdid not havecapacityvalue,thenintermittent
demandswould not havecapacitycosts.And everyonein this industry
knows that intermittentdemandsalso havecapacitycostsbecausetherate I
payersarebilled everymonth for these. -

What you needto know is theprobability of an intermittentsupply being I
availablewhenyour system’sdemandpeaks.And everyresourcethat is
intermittentin naturewill havesomecapacityvalue. If you arbitrarily saythat
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intermittentsupply has no capacityvalue,thenyou will miss the real value
of theseintermittentresourcesto theutility system.

Question: -

TheIRPprocesswasexpectedto impactrenewablespositively. Why
haven’trenewablesfared betterin theIRPprocess?

Answer:

RoyUemura-HECO

On Oahu,you needlandandyou needthe technology.In thecaseof
wind, we included50 MW of wind powerin our resourceassessment.We
considerthat asa noncapacitybenefitalthoughit wasan energysavings.

We also lookedat costtradeoffs andat othertechnologies.However,we
did not haveenoughinformationon energyavailability, andthecostsof
energyfor renewableresources.

In Hawaii, we arecompetingfor landwith otherdevelopments,solandis
not readilyavailable. In addition, the directcostof oil wentdownin January
to $12/barrel.

DavidMoskovitz,RegulatoryAssistanceProject

TheWP processin Hawaii is not yet fully refinedto give a true picture of
benefitsof renewablesto a utility system.

7
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4.0 StakeholderPerspectives

4.1 OpeningComments

PanelChair: RonLehr,Consultant

PanelMembers: WarrenLee,Hawaii ElectricLight Co. (HELCO)

TomJezierny,Maui ElectricLight Co. (MECO)

Presentationchartsfollow
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STAKEHOLDER ANALYSIS

1. KEY STAKEHOLDERS
“but for” their participation, no success
hold decision power
make financial decisions
veto power

2. SUPPORTING STAKEHOLDERS
affected interests
facilitate key stakeholders
strong claimed interest
helpful, supporting roles

3. OTHER INTERESTS
nice to have
broader, related interests

Ron Lehr
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INVOLVING STAKEHOLDERS

1. GIVE NOTICE
interests will self-select
work with informal due process

2. LIST INTERESTED PARTIES

3. USE MULTIPLE APPROACHES

build an information baseand remember
each area of technical expertise:

engineering
economics
law
finance
accounting

move toward consensusbuilding:
agree on process
agree on groundrules for participation
agree on options
work toward a consensus

recommendations
use single text negotiation

savelitigation for remaining issues.

Ron Lehr



REASONS FOR UTILITIES AND
COMMISSIONS TO COMMERCIALIZE
RENEWABLES

1. ENVIRONMENTAL CONCERNS

2. COSTS AND RISKS OF FOSSIL FUELS

3. NEW TEChNOLOGY PRODUCTIVITY

4. CUSTOMER PREFERENCES

5. UTILITY COMPETITIVE ADVANTAGE

~ T~Hr



RENEWABLES COMMERCIALIZATION

1. 5 TO 10 YEAR COMMERCIALIZATION PERIOD

2. DECLINING COST TECHNOLOGIES

3. UTILITY INVESTMENT CREATESDEMAND

4. MANUFACTURING SCALE ECONOMIES

5. DECLINING COSTS, BROADER APPLICATIONS

6. NET COMMERCIALIZATION PERIOD BENEFITS

NOT NUCLEAR POWER

-MODULAR TECHNOLOGY

-VAST PUBLIC SUPPORT



ELEMENTS OF SUCCESSFUL
COMMERCIALIZATION STRATEGY

I
1. SHARED VISION

I
2. PARTNERSHIPS BASED ON COMMON INTERESTS

I
3. LEADERSHIP

I
4. COLLABORATION

I
5, PLANNING

I
6. ORGANIZATION

7. COORDINATION I
8. COMMITMENT I

I
I
I
I
I

NRELSLID I

I
Ron Lehr I



PV-COMPACT

PhotoVoltaic - COllaborative
Market Project to Accelerate

Commercial]iiechnology

TEAM-UP
(TechnologyExperienceto AccelerateMarkets in Utility Photovoltaics)

STEPPLAN
(STateEfforts for Photovoltaics)

RETA
(RenewableEnergyTechnologyAnalysis)

NASUCAPVEP
(National Associationof StateUtility ConsumerAdvocates

PhotoVoltaicEducationProject)



RECOMMENDATIONS:

1. SET ASIDES FOR RENEWABLES IN IRP

2. RENEWABLES RFP

3. FUNDING MECHANISMS I
utility cost recovery, incentives 1
green pricing i
green bonding

I
4. PROJECT DEVELOPMENT TEAMS

I
I
I
I
I

HIWJNDSL

I
1

Ron Lehr



Hawaii Windpower Workshop

Session4: Stakeholder Perspectives

To provide an overview of approachesto
facilitate the proactive involvementof the key
stakeholdersto enhancethe useof windpower
in the electric utility.

Utility Perspectives:

IRP is the meansto “facilitate the proactive
involvementof the key stakeholdersto enhance
the useof wind power in the electric utility.”
Stakeholderscanbecomeinvolved through
intervention, membershipon IRP Advisory
Groups, public meetings,etc. Stakeholders
shouldbecomefamiliar with IRP filings,
testimonies,hearings,decisions,action plans,
etc.

— Utility Action Plansproposedinclude:
— Forecasting
— DemandSideManagement
— SupplySideResources:includesRenewable

EnergyStudies
— Externalities

~ The latter two items are opportunities to
addressthe workshop goal of “identify
appropriate mechanismsfOr considerationof
wind powerwithin the IRP process

• Integrated ResourcePlanning IS the ball game.
Toni Jezierny, MECO
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Hawaii Windpower Workshop I

Utility Perspectives

• Regarding the sessiongoals,developerscan I
“enhance the useof wind power” by working with
the electric utility regarding its concernsas a
stakeholder:

1) New Utility Paradigm; Strategic Plan themes:
— CustomerService:EnergyServices(notjust I

electricity) to retain/gaincustomersin light of
competition. I

— CostContainment:savemoney,keepproductcost
competitivewith PurchasePower,Self- I
Generation,EnergyServiceCompanies,etc.

2) Provision of Wind Energy: I
— Quality andReliability of power/energysupplied. i
— CustomersandPUG/CAattentionfocusonthe

utility, not thewind energydeveloper. I
3) Costs:

— Recoveryimpactedwith toolittle wind (lessthan I
forecastin ratecasedecisions).

— Financialimpactsasa resultof customer

equipmentdamageclaims.
4) OwnershipAlternatives:

— Conservatismof Utilities I
— Conservatismof IsolatedUtilities

— Conservatismof IsolatedUtilities with Unhappy

WindExperience
Torn Jezierny, MECO

I
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4.2. Panel8: Public Perspectives

4.2.1. PanelChair

Clyde Murley — Natural ResourcesDefenseCouncil, Berkeley, CA

Presentationchartsfollow
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WIND POWER~SNICHE IN HAWAII:

SOME THOUGHTS ABOUT ADVANCING

THE PUBLIC INTEREST

Clyde Murley
Natural Resources Defense Council



I
THE NEW ENERGY PLANNING STANDARD: I

“EXTERNALITIES” JUST AS IMPORTANT TO

ACCOUNT FOR AS “INTERNALITIES”

INTERPRETATION: 1
PUBLIC INTERESTS PUT ON A PAR WITH I
PRIVATE INTERESTS

OR i
STOP HIDING THE REAL SOCIETAL COSTS
OFENERGYCHOICES

I
OUR CHALLENGE, VIS A VIS WIND, THEN: I

APPLYING THE PROPER DEGREE OF PUBLIC I
IMPETUS TO THE ISSUE OF WIND
DEVELOPMENT I

I
I
I
I
I
1



KEY HURDLES:

o institutional inertia -- -most of our expertise and
experience is in weighing private costs; institutions
have grown up with this focus

o analytical/methodological -- many important
externalities are resistant to monetary quantification

o orQanizational -- the private sector is inherently well
organized and motivated around a single issue--
profitability--while the “public” is inherently dispersed,
generally poorly funded, and to the extent organized,
around multiple and diverse interests.

IN SUM: THE “PLAYING FIELD” IS SIGNIFICANTLY
TILTED IN FAVOR OF REPRESENTING
PRIVATE OVER PUBLIC INTERESTS.



I
THE QUANTIFICATION / MONETIZATION ISSUE

o quantifiability is NOT a measure of importance

o resistance to quantification is NOT grounds for
ignoring or for relegating to secondary importance

o “unmasking” the true social costs of energy options
is only partially a task of quantification

o tools of analysis and decisionmaking processes need
to be able to meaningfully integrate quantitative and
qualitative information.

o we know what the wrong value is for important but I
quantification-resistant concerns: ZERO

I
I
I
I
I
I
I
I
I



TYPICAL COST COUNTING BIASES

toward impacts that are: against those that are:

o local: o global

o present or near term o further into the future

o direct o indirect.

o obvious, simple o subtle, complex

o certain o less than certain

o high probability o low probability

o readily quantifiable o resistant to

quantification

THIS PATTERN OF BIAS CAN SKEW DECISION
MAKING AWAY FRQM THE PUBLIC INTEREST



SOME PITFALLS TO AVOID WHEN WEIGHING THE
LOCAUACUTE ISSUES TOGETHER WITH THE
BROAD/DEEP ISSUES

o overemphasis on the local/acute issues

o ignoring costs borne by those beyond Hawaii

o discounting costs borne by future public (Hawaiian or
other) . i

o devaluing or ignoring low probability or uncertain

events with high adverse consequences

I
I
I
I
I
I
I
I
I
I
I



I
I
I LOCAL PUBL1C ACCEPTANCE ISSUES

I
LANDUSE

o -~~-15-45 acres per MW.

o typically, only 5% of this dedicated to wind project
o leaves 95% available for compatible land uses (e.g.,

I livestock grazing, some agriculture)

1 o no land used for fuel extraction, processing,
transportation, disposal

I
I
I
I
I
I
I
I
I
I



LOCAL PUBLIC ACCEPTANCE ISSUES

AVIAN ISSUES

o currently most prominent environmental concern for
windpower: birds colliding with turbines

o raptors affected disproportionately

o nature and magnitude of impacts highly site specific

o mitigation strategies for bird/turbine collisions being
worked on

o placing wind machines outside important flyways is
obvious preventive mitigation strategy



LOCAL PUBLIC ACCEPTANCE ISSUES

AESTH ETI CS

o visual

o aural

o contextual



BROAD/DEEP ISSUES

o resource depletion

o pollution, ecological degradation

o public health impacts

o coincidence of benefits with costs

o mitigability of impacts

o respect for the “future public”

o integrating global and local concerns

o prudence in face of uncertainty

o mitigability and reversibility of risks and impacts

I
WHEN THESE ARE TAKEN iNTO ACCOUNT ALONG
WITH LOCAL/ACUTE ISSUES, WIND COMPARES
VERY FAVORABLY TO FOSSIL-FUEL RESOURCES.



MONETARYESTiMATiON OF ENViRONMENTAL
IMPACTS BY RESOURCE: PRELIMINARY, BUT
NEVERTHELESSINSTRUCTIVE

RESOURCE ENVIRONMENTAL“COST” ($ per Kwh)

COAL $0.025 to 0.058

OIL $0.027 to 0.067

SOLAR $0 to 0.004

BIOMASS $0 to 0.007

WIND $0 to 0001

ENERGY
EFFICIENCY $0



ADVANCING THE PUBLIC INTEREST

SOMENECESSARYCONDITIONS:

o technical and subject matter expertise

o prior existence of appropriate policy and

decisionmaking forums

o extensive involvement in decisionmaking processes

o building consensus (wI own group and with other

stakeholders)

devise creative approaches

o resources to achieve all of the above I
PROBLEM: THESE CONDITIONS ARE SELDOM MET

I
I
I
I
I
I
I



“IN-STREAM” ASSESSMENTOF THE ADEQUACY OF
REPRESENTATIONOFTHE PUBLIC INTEREST IN
ADVANCINGEXTERNALITIES- DEBATEIN HAWAII
ENERGYDECISION MAKING

o severely “outcompeted” by the private interest

o most externality concerns elevated in rhetoric, but
largely inconsequential in actual decision making.

o vis a vis wind power: institutional support is lagging
behind public impetus

o IRP is not a solution, but a framework whose
potential has not yet been realized.



I
SOME AREAS IN NEED OF IMPROVEMENT

o better public access and funding for participation in

regulatory and legislative processes

o legislative and PUC public advisors

o stronger role for public in PUC’s IRP advisory
processes

o increased use of public/private collaborative

processes

o strong public education effort

o redesigning analytical methodologies and decision
processes to be accountable to the new standards of
energy planning, namely, reasonably comprehensive
accounting of all costs and benefits in pursuit of true,
least-cost provision of energy services.

I
I
I
I



IN CLOSING:

o Advancing the public interest entails:

> “global” analysis of costs and benefits

> resolving global/local externality conflicts

> good-faith integration of both quantified and
unquantified externalities with private costs and
benefits

> overcoming institutional and organizational
barriers faced by public advocates

o Overall and generally, wind power is substantially
superior to fossil-fuel-derived power from a public
perspective.

o The regulatory and legislative infrastructure is
lagging behind the public interest in providing the
necessary and appropriate impetus for accelerating
wind development.

o The utility perspective strongly influences whether
the public interest in wind development will be
served.

o IRP is not wind’s--or the public’s--salvation, at least
not yet.
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4.2.2 PanelMembers

ScottDerrickson—Hawaii EnergyCoalition
Michael Jones-UnionofConcernedScientists(UCL)
Ira Rohter-GreenParty

PanelResponses

MichaelJones- Union ofConcernedScientis~tc(tICS)

As a representativeof UCS, Dr. JonesnotedUCS’s strongsupportof renewable
energyandcited the organization’srecentstudy, PoweringtheMidwest, whichdetails
the useof wind power and other renewablesas options in the Midwest. In addition,
UCS publishesmonthly briefing papersfor thenonacademicpublic which provide
overallsummariesof theirprogramsand activitiesin thefield of renewableenergy.

UCS is alsoworking to supportsustainableresourcesandhasrecentlyformedthe
group,ACTIONf0rGlobalSustainability,to dealwith environmentalissueson a
global scale.

However,Dr. Jonesbelievesmuchwork lies aheadin overcomingthepublic’s
skepticismof governmentthat hasevolvedover theyears.Referencingwork that his
organizationhasbeeninvolved in recentlyin assessingthe reliability of environmental
impactstatements(EIS), Dr. Jonesillustrated thepublic’s justifiable skepticismtoward
government.

The EIS for the refurbishedPolarismissilesusedin the launchingof theStarWars
Programfrom Kauai, gavethesemissilesa reliability ratingof 97%.After gaining
accessto thedocumentsthatthe EIS wasbasedon, andthe particularstudythatwas
usedto calculatethe reliability, it wasfoundthat the reliability ratingwasobtained
only by assuming100%reliability for thefirst andsecondstagerocketmotors,which
arethemost critical componentsof this missile, Dr. Jonessaid.

“This is anexampleof hiding detailsthat arecrucially importantto discussions

aboutreliability,” he said. “If one is quoting reliability of a wind turbine,oneneedsto
sayunderwhat conditionsthat reliability ratingwasobtained.If thereis actual
operatingdata,saywhat that is.”

Another incidenceof the public’s interestsnot beingservedinvolved theactual
significanceof the impacton Kauai. Oneof the rocketlaunchpadsfor the Star Wars
Projectwaslocatedon a site adjacentto an ancientHawaiianburial ground,Nahili
Dune,a fact the EIS felt was not a problemwhile the Hawaiiancommunityfelt it was
a very seriousproblemindeed.

Dr. Jonesoutlinedanotherexampleof a questionableEIS involving the storageof
radioactivewastematerialon Oahu.In this situation, theEIS presupposeswhatwould
happenif a largeaircraftsmashedinto one of thetwo containersof radioactivewastes

1
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locatedat PearlHarbor.Accordingto theEIS evaluation,the risk of cancerwould be
increasedby sevento eight cancerdeathsasa resultof thereleaseof theradioactive
matter.However,no actualstatementwasmadeof what theeconomicimpactwould
be on the stateof Hawaii asa resultof thereleaseof radioactivematter. I

“It seemsobvious to me that it would bepretty devastating,”Dr. Jonessaid.

Caseslike these,makeit difficult for thepublic to maintaina trust in government.
And for thosewho are trying to promoterenewableenergy,it is importantto keep
this in mind in dealingopenlywith the public.

“It is not a burdenthat you necessarilybring on yourself,but it is somethingthat I
you will haveto dealwith,” Dr. Jonessaidin closing.“It is sometimessaidthat nations
do theright thing eventuallybut only afterexhaustingall otherpossibilities.I hope
we cando betterwith wind power.”

ScottDerrickson— Hawaii EnergyCoalition

As a public advocate,Mr. Derricksonnotedthat he had to taketime off from his
gainful employmentin order to participatein theHawaii WindpowerWorkshop.He
emphasizedthis to illustrate how difficult it is for thepublic to get involved in the
policy decisionmaking process. I

In respondingto whatClyde Murley had said, Mr. Derricksonurgedthe
proponentsof wind powerto becomeproactive. I

“You needto be on the front line pushingthe developmentof tools to better
addressexternalitiesbecauseIRP requiresit andbecause,wind energyhasmore
positive externalitiesthanthe fossil fuels it is competingwith to geton the grid,” he
said.

As Hawaii shifts towardan increasein the useof renewables,thereis going to be
a shift in thelocal impactsaswell.

The statehasbeenriding serendipitouslybecauseof its relianceon fossil fuels, I
and theimpactsof that arenot felt herelocally. Biomass,a primarysourceof energy
on the outerislands,is a byproductof somethingthat hasa long-standingsocial
acceptanceherein Hawaii. As thesugarindustry beginsto phaseout here,that source I
is alsogoing to be phasingout. In shifting toward an increasein renewables,the
generalpublic will needto be educatedaboutthe impactsthat will needto be taken
locally, hesaid.

Althoughwind poweronly usesa small percentageof landareato generate
electricity,thereis still muchroom left for thedevelopmentof compatiblelanduses.
Proponentsof wind powerneedto determinewhat thoselocally usedcompatible
landusesmight be andwherethey might beappropriate. I

2 i
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Mr. Derricksondisagreedwith Mr. Murley’s inferencethat the transmissioncorridor
issuesmight be lessof an issueherein Hawaii. The issueof whethertransmission
corridorsshouldbe locatedundergroundor not is becomingan increasinglydebated
concernherein Hawaii, hesaid.

The avoidanceof sitings alongflyways is a complexissuethat needsto be
addressed,hopefullythroughtheHawaii EnergyStrategy.As far asnoise impactsare
concerned,technologyis beingdevelopedand will soonbeavailablethat might
mitigate this problem,hesaid.

Here in Hawaii, the issueof cultural impactshasincreasedwith everysingle
decisionthat involves largescalelanduse.Although wind powermayoccupya small
areaof land, thereis no wayto avoid the cultural impact,he said.Wind power
developmentswill tendto havea fencebuilt up aroundlargeareasof land in orderto
keepthepublic outof the area.This is anespeciallyimportantissuewhenit involves
statelandsthat arepartof the cededlandtrustwhich will invoke considerable
attentionfrom thenative Hawaiianpopulation.

In the stategovernment,thereis a long historyof noninvolvementor downright
exclusionof public participationwhich is going to takea long time to overcome.

“For threeor four yearsnow, I’ve beeninvolved in a numberof workshopsand
forumsthat involved greateffort on the partof governmentand the utilities to
include the public in somemeaningfulway, but the public just doesnot comearound
too easily. It is going to takea long time to overcomethis, partly becausegovernment
doesnot havea whole lot of experiencein meaningfulpublic involvement.I think
everyoneis going to haveto work hard to overcomethis,” he said.

In assessingthe notionof a PUG intervener,Mr. Derricksonperceivedthis asa
very good idea. An environmentalombudsmanwould serveboth the generalpublic’s
interestsaswell asgovernmentandthe utilities interestsby bringing a morefocused
public setof issuesandconcernsto the PUG andlegislativeprocesses.

Ira Robter-GreenParty

As anoutsiderobservingthe proceedingsof the workshop,Dr. Rohterfound the

basicquestionimplied in theactualsubtextof whatwasbeingsaidwas, “How come
so little hasactuallybeendonein iinplementin,gwindpower~fHawaii is suchan
obviousplacewith its abundanceof wind resources?”

In addressingthat question,Dr. Rohterprovidedsomeanswersto this question
anddrewsomehopefulsigns.To startoff, headdressedtheissue of policy making in
Hawaii which, hesaid, representsan areaof enormouslackof trust betweenthe
governmentand the generalpublic. Decisionsaboutland involve developersinterests,
a greatdealof wheelingand dealing, the infamousgood old boy networkentrenched

3
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in Hawaii, well organizedself-interestgroupsandthe big moneyalwayswins, he
said.

Theenvironmentalimpactstatementsaretoo often meaningless,superficial,and
inaccurateexamplesof why peopledon’t trustgovernment. I

Hawaii is a onepartystate,a statementevidencedby thenarrowclique of people
that havebeenin powerover thepastforty yearswith only a tokenrepresentationof
Republicanswhoseminority viewpoint is not takenseriously.The minority parties
havein effect, no political clout, assuch,no freshideasareinjectedinto the
governingsystem. I

This legacyfrom theplantationsdaysrepresentsa colonializedmentality, where
bossesmakethe rules andthe peonssimply obey,a practicedeeplyentrenchedin the
governingsystemsof this state.Decisionscomedownfrom the top andarepassively
acceptedby theaverageperson.

The weknowbestmentalitypermeatesthe thinking of top public officials in the
state,city andcountygovernment.Theyreluctantlytakecitizeninput andgenerally
ignoremajor or importantinput from public interestgroups.Governmentin Hawaii I
stronglyresiststhe notion that the public andkey stakeholdersshouldbe involved
from the beginningof theproject asequalpartners,hecontended.

“To be fair to the few progressiveofficials in this state,thereis too muchnihilism
from thepublic sideaswell. In a societywhereprivate self interestprevails,people
arequick to jump on the principleof my rights. Unfortunately,wehaveno good I
mechanismsfor peopleto shareresponsibilities,aswell as,considerthe overallwell-
beingof thecommunity,” hesaid.

“We needto createa newmethodologyfor public involvementin policy making
in thestateof Hawaii. Therearevery fewforumsfor policy makingthat directly
involve local citizensandaffectedcommunities,”hesaid outlining someprinciplesfor
communityplanning:

• Participatorydemocracy- The involvementof many is a functionalpartof any
planningprocess.Thepublic will not overlook the importantsocialand
environmentalimpactsinvolved sincetheyaretheonesmost affected.

• Citizensneedto be vestedwith someSort of real authorityin makingplanning I
decisions,not just confinedto advisoryroles.

• Supportfrom the top is absolutelycritical. Financialandstaffresourcesfor I
organizing,planning, informing and implementingof a community-basedplan
arerequiredto implementandmonitor the policy andadjustit undernew
circumstances.

I
i
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• The biggestfailure of leadershipin the stateof Hawaii hasbeento excludethe
public from theplanningand policy makingprocesses.

“The buckstopsat the top, literally in many instances,”he said addingthat
public planningneedsto havea wide-basedsteeringcommitteethat represents
a divergentgroupof peoplewith different pointsof view. We needto educate
the concernedcitizens,stakeholdersandofficers alike in theissuesthat are
beingexplored.”

• Don’t producemorestudiesand lists of recommendations.

• Do comeup with specific actionsand implementthem.

• Lastly, it is tremendouslyimportantthat wehaveenlightenedleaderswith
respectfor thepublic and theunderstandingof theneedfor citizen
involvement,he said in closing.

As a representativeof the GreenParty,I find it sadthat somanyof ourelected
officials andcandidatesfor thegovernor’soffice arestill living in thepastin termsof
theirunderstandingand theiradvocacyof the issuesof renewableenergyresources
andconservation,he said.

5
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I
Question:

Is thereanyproactiveenvironmentalor~çanizationthatcan representthe
environmentalconcernsandinterveneon behalfofthepublic in theIRPprocess?

Answec I
ClydeMurley—IVRDC

Therewasanopportunity takenby theNRDC in the HECO IRP processto
interveneandstronglysupportthe developmentof wind and renewableenergyin
Hawaii. Going beyondthat, thereis no onecomprehensivebroadbased I
environmentalorganizationthat representsthepublic interests.Differentorganizations
havedifferentmandatesandagendasandarenot all looking broadly.Thereis an
opportunity for environmentalgroupsto educateeachotherandintegrateeach I
other’s viewpoint into a global platform.

Ira Rohter,GreenParty I
A stunningexampleof manypeoplerepresentinga wide spectrumof energy

andenvironmentalinterestscomingtogetherto build a consensuswaswitnessedlast
yearat the Energyand EnvironmentalSummit.Unfortunately,many felt their efforts
were thwartedat the legislaturethis pastsessionby its failure to enactthosebills
resulting from discussionsat the summit. I

However,therearemechanismsin placeand I think thechallengeis to comeup
with positive economicprogramsto addresspublic concerns.In otherwords, we
needto getpeopleat thetop to start to pay attentionand that is, I think, partof what
hasto happenhere.

I
I
I
I
I
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New Initiatives

~- Green Pricing
Supply-Side Incentives

~Green RFPs
Set-asides

~- Safe Harbor Rules

1-2

IRP
P ftflT]~hP 1I~tllllflflh]III]IJ~UFOiI IWflflflIllrrr ftS

/

~- Essential for accurate
comparison of very different
resources

~ Do not confuseprinciples
with a particular regulatory
process

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Green Pricing1
Optional electric utility servicefor
customerswho want to increasetheir
utility’s reliance on renewable resources

~ When a customerelectsthe green
pricing option, the utility obligates itself
to acquire new renewables
Price premium is intended to cover the
incremental costof the new renewable
resource.

I

GOd.

Developand testa
market-based
mechanism

~Test customerwillingnessto
choosean environmentally
preferred resourcemix

~- Assist in the sustainedorderly
developmentof renewables



I
5-6 — i

__ Essential Elements S I
Alternative utility product or service I

~- Customersget renewablesover
and abovewhat an LCP would
dictate, Le. non costeffective~

Why not costeffective? ~— S

Technology I
Timing
Low utility avoided costs
Site conditions I

__ Supply-side Incentives
~An indirect way to begin removing

contract and planning barriers
~ Effective incentivescould bevery I

small
CompareI mu incentiveto 15 mu tax I
credit

• NEES GreenRFPwould bea$200,000
incentiveper year

I



Supply-side Incentives
continued)

~- Wisconsin is only statewith
incentives (May 93)
• .75 cents/kWh for wind, PV, solar

thermal
• .25 cents/kWh for biomass,MSW
Puget ‘s “1 mit provided that...”
proposal rejected

178

Green RFPs

Objectives
• Learning and resource

planning benefits
Options to addresstightening
environmental requirements and
global warming concerns
Possible“no regrets” strategy

• Environmental benefits
Greenhousegasemissionreductions
Zero emissionresources



I
9-10

I
Green RFPs (Continued) I

~- Targeted solicitation for wasteand renewablegeneration

~- Preferred projects I
• Usefuels and technologieswith

strong resourcepotential
• Not fully explored in New England S

~- Lesspreferred projects
• Do not expand renewableknowledge base I
• Significant environmental impact
• Significant cost I

I

__ Bottom Line

~NEES got more options more
cheaply than they thought

Regulatory actions now pending

I
I
I
I
I



What is a SetAside
~- A portion of an integrated resourceplan

devoted to learning about renewabtes
~- Concentrateson demonstration and

commercialization
~- In addition to renewablesR&D
~ May involve innovative meansof

acquisition

~- Regulators
• Planning information
• Limit utility and customerrisk
• Insurance policy value

~- Utilities
• Gather planning information
• Learn costsand benefits
• Learn applications, technologies
• Aggregatemarkets for demand pull

1h112
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SetAsidesin IRP

~- Customers i
• Hedgefuel price and availability risks
• Hedgeenvironmental uncertainties I
• Diversity resourceportfolios

Long-term least-costresources I
Natural gasbridge to renewables

~- Renewableindustry
• Planning information for financing, expansion
• Builds relationships with utility customers
• Self equipment, services I

I
I
I

_____ I
I
I
I
I
I
I

SafeHarbor

Balances- utility desirefor __

certaintyandregulators -

desireto avoid pre-approvaland
removalof risk from managers

~The conceptis simpleandis usedin
otherareassuchasSEC

~- By rule or decisionregulatorsprovide
guidanceandsetforth limits within
which costrecoveryis morecertain



I
11516

I SafeHarbor

__ (continued) S

~- Differs from pre-approval by degree
I of specificity

I ~Examples:• Maine DSM rules I
i •NYR&D1%limit

•IOWADSM limit
~Utility remains at risk for prudent

management
I
I
I
I
I
I
I
I
I S
I
I
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4.3.2 PanelMembers

Collette Gomoto — PublicUtilities Commission(PUC)
Ron LeKr —Attorney
Gerry Sumida —Attorney

PanelResponses

RonLehr-Attorney

In society,wepay investorsto takerisks. Thetools that investorsuseto
calculaterisksandhow theyfunctionhavebeenfairly well developedby financial
economics.In theIRP process,engineeringeconomicscompetewith financial
economics,Mr. Lehr asserted.

In utility planning, engineersgenerallyoverseetheplanningprocess.Engineers
tendto useshortcutsto getwhat theythink of asvalue,accordingto Mr. Lehr.

In order to evaluatetheselong termprojectsin termsof today’s dollars,utilities
usea discounting technique to calculate the coststream. The calculatedcoststreamis
thenmultiplied by the discountratein orderto bring it back to presentday value.

In calculatingthe coststream,engineersborrowa termfrom theutility
company’sfinancialposition,calledthe weightedaveragecostedcapital (WACC) to do
the discounting.Engineersusethat asthediscountingrate.

This approachis wrong,Mr. Lehr contendsbecauseit understatesthe risk of fuel
priceand its availability risks.

WACC is what theinvestorshaverequiredto fund all of the facilities, including
all of the oil fire and coal fire generators facilities, that the utility has in placeto today.
The costin capital includes the risk of all thesefacilities.

If you are lookingat a wind energy facilities or photovoltaic facilities, or any
other alternative energyoption, thosetechnologieshavetheir own risks. The big
differenceis in fuel risk. If you haveto fuel a plant, then there will bea big cost
stream of fuel that goesout into thefuture. If you look at that coststreamof fuel and
apply a high discountratesuchasWACC, within a few years,it looks like that fuel
disappears.

Utilities canusea risk adjusteddiscountrate (RADR) in consideringalternative
resources. RADR is projectspecific andin particular,looks at thefuel coststream
over the long term future, he said. Given thefact that everyfuel hasdifferent risks,
those fuels that vary greatlyusing financial economics,would look riskier thanfuels
thatdo not vary asmuch.The processfor calculatingthis discountrateis CAP M
(capitalassetpricing model)with the developmentof a betafor the fuel treatedasan
asset.

1
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ColetteGomoto—PUC

ThePUG considersanywind powerproposalin the contextof any utility’s
integratedresourceprogram,Ms. Gomotostated.It canbe oneof theutility’s supply
sidereserveoptions. It canbe submittedeitheraspartof the utility’s construction I
programor asa powerpurchasefrom an independentpowerproducerfor review
andapproval.

The PUG recognizesthat renewableresources,suchaswind power,are
especiallyimportantto thepeopleof Hawaii becauseof ourvulnerability to
petroleumshortagesandourneedto keepthe environmentand theskies freefrom I
pollution.

Wind powerproposalsmust competewith otherenergyresourcesin orderto be
includedin anykind of IRP program.Theseotherenergyresourcesincludeimported
fuels, energyresourcessuchasbiomass,hydro,PV anddemand-sideenergyresources
also. I

The PUG mustdeterminethat the wind powerproposalis compatiblewith the
preferred IRP in orderto approvetheproposalfor implementation.Wind power
generationwith storagehasnot yet beenidentified in any of the utilities preferred
planin their initial IRPs. However,wind powerresourceshave beenconsideredin the
utilities’ screeningprocesssupply side options. I

Initial IRPsarepresentlybeingreviewedby the commissionand [RPsfor
GASCOand HEI havegonethroughevidentiaryhearings,althoughno decisionshave
yet beenmade,shesaid.

TheIRP frameworkdoesnot includegreenpricingor set asidesto fostertheuse
of renewableresources.The benefitsandcostsof externalitiesarebeingconsideredin
therankingof resources.If themonetizationof externalitiesis not practicalthana
qualitativeanalysisis done,sheexplained. I

TheIRP frameworkdoesnot mandateairemissionreductionsfor petroleumfuel
generationoverandabovethoserequiredby federalandstateregulations. 1

The broadenvironmental,social,cultural andpublic healthbenefitsof wind
powergenerationprimarily accrueto societyasa whole. In addition to consideration
of thesebenefitswith theIRP framework,the legislaturecouldalso consider
incentivesto foster the developmentof wind powerresources.The costof these
benefitscould thenbe charged,not just to ratepayers,but to tax payersasa whole,
shesaid in closing.

I
I
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GenySumida-Attorney

While acknowledgingtheimportanceof workshopsin bringing key groupsof
peopletogetherto discussthe issuesandadvancesin technology,Mr. Sumidasaidhe
wasstruckby the similarity in theWind EnergyWorkshopheldin 1984 at HNEI.

Someof thesuggestionshemadein addressingthat workshopincludedthe
following:.

• The PUG shouldmoveaggressivelyto implementthe mini-PURPAstandardsto
encouragedevelopmentof renewableresourcesin thestateof Hawaii.

• Hawaiianutilities shouldwork very hardto dispelwhat is perceivedto be an
institutionalattitudeopposedto thedevelopmentof renewableresourceor
obstructiveof effortsof theindependentpowerproducerto obtain PURPApower
purchaseagreements.

• Stateandcity agenciesshouldwork very carefullywith alternativeenergy
developmentandothersto fashiona fast trackpermittingprocessand facilitatethe
developmentof renewableenergy.

• Stateandcounties,which haveenactedalternativeenergysupportive
legislation, shouldcontinuein that directionandshouldencourageregulatory
agenciesto facilitate that processaswell.

All together,theseobservationsrepresentthesamethemesof the current
WindpowerWorkshop,Mr. Sumidanotedwith theexceptionof IRP andIRP issues.

By andlarge, Hawaii hasa relativelysupportiveregulatoryregimewhich is
lookeduponfavorablyandimplementedby the PUG. Substantively,Hawaii doeshave
a numberof difficult issuesconcerningavoidedcostsandits concept,methodology
andapplication.Becauseof the avoidedCost issues,it is difficult in thestateof
Hawaii, for developersto geta goodpowerpurchaseagreement,he explained.

It is very appropriateto discussall of the meansfor developingwind powerin
Hawaii throughvariousmeans,includingpermit facilitation, siteassessment,data
gathering,greenpricingand favorablelaws,externalitiesandIIRP. However,thebasic
point is this, who doesthesekindsof projects,assumingwewant theseprojectsto be
developed?Either theutilities do or privatedevelopersdo becausetheyexpectto get
a reasonablerateof returnon their investment.

This very basicpoint is forgottenin the discussionof macropolicy issues.But it
seems obviouswhenit comesdown to thequestionof wind energydevelopment
andwind powerprojects,you arenot going to get anywind energyprojectsunless
you havesomeonewho is willing to buy that energyfrom you at a price that will
supporta reasonablerateof return.And the sellerof energycould be a utility
company,anunrecognizedsubsidiaryof that utility or a privatedeveloper.Thepoint
is, you needthat basiccontract,eithera negativecontractwith theutility or a PURPA
typecontractwith the issueof avoidedcosts,hesaid.

The avoidedcostsissuein this statestill representsanunclearissuein contracts
aswell asa majorissuewith respectto thePUG proceedingstaking placeright now.
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IRP is a verygood movementsweepingthe countrywhich drawsvastelements
of thepublic andotherinterestedpartiesinto a process,not only to assistthe existing
utility energypolicy, but also to ensurethat the policy reflectssomeotherbasicareas
of concern.

The problemin this processis that thereis essentiallyno integratedrole for
nonutility ~generationalsources,includingwind generationalsourcesin theutility IRP.
Is wind considered?Yes. Is wind mentioned?Yes.Is wind analyzedandassessed?Yes.
Is wind consideredover thelong range?Yes. Is it part of theutility’s plan, effectively
integratedinto its long rangeplan?No.

So, if you talk aboutthe IRP process,if you talk aboutwhetherwind, utility or I
nonutility ownedwind resourcesareeffectively integratedinto theIRP process,the
answeris no. Thatis a fairly significant issueand it is not asopenandshut andas
cleana processas it hasbeenmadeout to be during thecourseof this workshop. It
is an issuethat is beingdiscussedin PUG hearingsright now andwe do not yet know
what that utility IRP will look like whenthePUG rules on it.

Mr. Sumidaaffirmed his believein a joint collaborativeprocessbecauseit is
betterto havea total win-win situationthana zero-sumsituation, evenif everyone
hasto give a little. Nobody likes litigation since it generallyhasvery little effecton
this kind of situation.

Nonetheless,theredoesexist a ratherunfortunateperspectivein Hawaii
wherebythe utility considersany one involved in energydevelopmentasa
competitorwhich promotesan ust~.themsituation.

We all know the reasonwhy GongresspassedPURPAstatutesandmandatedthe
adoptionof thesestatutesby all of thestates,wasto equalizethe bargainingpower
betweenthe utility or nonutility or qualifying facilities. Much hasbeenaccomplished
becauseof PURPA.

Nonetheless,the usttc. themperspectiveis counterproductive.If therecould be
anyeffectivechange,it would haveto be the implementationof a total cooperative I
agreement.Thenmuch in termsof wind developmentcould takeplace. However,it
takestwo to tangoand sofar, we do not quite havethat, he said.

In theabsenceof that, the adversarialproceedings,taking placeright now in the I
contextof the IRP hearingswith thePUG, will haveto prevaileventhoughwedo
prefer that alternativemode.

Question:

Oneareaofconcernfor the utility is theeffectofhavingtoo manysellersofpower
in its systemandthenegativeimpacton bondratingsandtheability oftheutility to
makemoney.Is this a problem?(Havethe WallStreetanalystsdowngradedthe bond
ratesofthecompanieswitha lot ofpurchasepower~)

I
i



AppendixF-Session4: StakeholderPerspectives
Hawaii WindpowerWorkshop/ FINAL Report—July29, 1994

Answer:

RonLehr—Attorney

Yes.Theresponsehasto be yesif you want theutility to involve theprivate
powersectorin theirfuture. They haveto havesomeupside.Theutility is setup to.~
investmoneyand to makea returnon investment.That is thebasicincentivethat is in
placenow.

Sothe reform that is neededis a systemthat rewardstheutility for it acquisitions.
Theutility that doesa goodjob on acquisition,makesmoney;while the utility that
doesa bad job at acquisitionandmeetingits goalsefficiently andon time, hasa
penalty.The PUG hasto think of its role not only asa regulatorof a monopoly,a
singlesellerinto a market, but it also hasto becomea regulatorof a monoposony,a
singlebuyerinto a market,Sonow the PUC hasto be concernedwith things like: the
contentof theREP, the evaluationprocess,thekind of notice to bid given, fair and
openbidding, andthe timelinessandeffectivenessof negotiations.

Gerry Suniida-Attorney

I would like to supplementhis answerin two ways:

1) The issueof powerpurchaseandits impacton bond ratinghasbeenan issue
raisedat a numberof PUG hearings.

The Galifomia PUGdealt with theissuein a fairly extensivehearing.Thenet
resultwasa carefuldissectionof therating companiesanalyses,in this case
Moody andS&P, which showedthatthe assumptionthat powerpurchaseshad
an impacton bond ratingwasnotwell-based.

2) In Hawaii, oneof theproceedingsheredealtwith theissueaswell. Through
an information requestby thePUG, theutility wasaskedto producematerialto
supporttheimpacton bond rating.The supportingmaterial, receivedin the
form of telexesandother issuesfrom the rating companies,mentionedtwo
things asimpactingbond rating:

• regulatoryclimate - the lengthof time it took to receivePUG decisions,
and

• constructioncosts.

Purchasepowerwasnot mentionedasan impacton bond rating. So eitherit is
a red herringor it is a little morecomplicatedthanit hasbeenmadeout to be.
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Questiorn

Howdoyou includeindependentpowerproducersin theIRPprocesswhenthe
IRP beingprocessedby thePUC is essentiallyalreadyplannedandexcludesproposals
from independentpowerproducers?

Answer:

DavidMoskovitz-RegulatoryAssistanceProject

Allowing independentpowerproducers(IPP) to participatein the 11W processin
the contextof providing informationandparticipatingin workshopsin goingover the
IRP, is very different from taking anactualIPPproposalandincluding it in the LRP. I
would not recommendit. In addition to beingvery costly and foreignto the 11W 1
process,it would setup a processthat by its very nature,pits thesupplieragainstthe
purchaser.The IRE is morea processthanan implementationplan. And at theendof
that process,whenyou havewhat you think is the bestplanwith the information that
you havegottenwhich mayor maynot includeall of the thingsthat IPPshaveto
offer, that is whenyou turn it overto the competitivemarket. I

Twenty-five stateshavesupplementedtheIRE process,essentiallyat theend,
with competitivebidding. The purposeof that markettestis to askthe independent
powerproducersandothermarketplayers,thefundamentalquestion:canyou
provideanything that lowersthe costof what I now showis my IRP. If you canlower
the cost, that is anotherway of sayingthat you beatmy avoidedcost.Thenyou take I

Providingthat opportunity for competitivebiddingat the endof the IRP has
provento be a workablesolution to work the IPPs’ input into theIRE processand
minimize thestandardadversarialapproachand the necessityfor litigation.

RonLehr-Attorney I
TheTexasUtility ElectricGompany,the largestutility companyperkWh in the

country,hasissuedbids for renewableenergypowerto usein their IRE. I
Gonceptually,I do not think thereis a perfectway to solvethis chickenandegg

situation.The answer,I think, is for thePUG to comeout andstatethat whatyou do
first is only a problemthe first time you do an IRP. But thesecondtime, you would
havealwaysjust donethe otherone,whetherits bidding or planning.The second
time you do it, it’s not a problem. I

I
I
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4.4 Panel 10: Legislative Perspectives

4.4.1 PanelChair:

Eric Sikkema — NationalConferenceof StateLegislatures(NCSL)

Presentationchartsfollow
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THE NATIONAL CONFERENCEOF STATE LEGISLATURES

A BIPARTISAN ORGANIZATION WITH THREE OBJECTIVES:

1. IMPROVE THE QUALITY AND EFFECTIVENESSOF STATE LEGISLATURES

2. FOSTER INTERSTATE COMMUNICATION AND COOPERATION

3. ENSURE STATES A STRONG, COHESIVE VOICE IN THE FEDERAL SYSTEM

NCSL SERVES THE 7,500 LEGISLATORS AND 13,000 LEGISLATIVE STAFF OF THE

NATION’S 50 STATES, COMMONWEALTHS AND TERRITORIES

• MEETINGS

• PUBLICATIONS

• TECHNICAL ASSISTANCE

OFFICES IN DENVER, CO AND WASHINGTON, D.C.
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• REALIZING THE ENERGY, ECONOMIC AND ENVIRONMENTAL BENEFITS

• MANY UTILITIES ARE TAKING ACTION ON THEIR OWN

• INCENTIVES SHIFTING TOWARD COMMERCIAL AND UTILITY DEVELOPMENT

• STRONG COMMITMENT AND AGGRESSIVEPROGRAMS AT THE FEDERAL LEVEL

• FUTURE CARBON TAX??

GROWING INTEREST IN WIND
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STATE LEGISLATION AND ENERGY PLANS ADVANCE WIND ENERGY

FOCUS AND FORCE VARIES FROM STATE TO STATE

• GENERAL “ENCOURAGEMENT” OF WIND ENERGY

• STATED PREFERENCEOR POLICY FOR RENEWABLES

• TAX INCENTWES

• FINANCING OPTIONS

• INTEGRATED RESOURCEPLANNING

• CONSIDERATION OF EXTERNALITIES

• SET ASIDES

HIGHLIGHTS:

CALIFORNIA - NORTHDAKOTA

IOWA SOUTHDAKOTA

OKLAHOMA OREGON

MINNESOTA MASSACHUSETFS

KANSAS WISCONSIN



RECENT/ CURRENT BILLS RELATING TO WIND ENERGY

TEXAS

MISSOURI

NEBRASKA

WISCONSIN

HAWAII
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STATE ENERGY PLANS AND RENEWABLE ENERGY

AT LEAST 20 STATESHAVE SOMEFORM OF STATE ENERGY PLAN OR STRATEGY

COMPLIMENTS EXISTING LEGISLATION

PROVIDES GUIDANCE AND STATE OBJECTIVES/GOALS

ENCOURAGESCOLLABORATION AMONG:

• - LEGISLATORS - -

• STATE ENERGY OFFICES

• UTILITIES

• PUBLIC UTILITY COMMISSIONS



• ABUNDANT RESOURCES

• IMPLEMENTATION POLICIES

• QUALITY INFORMATION ON WIND TECHNOLOGY, ECONOMICS AND BENEFITS

• PUBLIC UTILITIES COMMISSION AND UTILITIES WORKING TOGETHER

WHEN WIND LEGISLATION WORKS
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STATE EXPERIENCES AND RELEVANCE TO HAWAII

1993 ENERGY AND ENVIRONMENT SUMMIT ENERGY SUPPLY RECOMMENDATIONS

STATE LEGISLATION CANNOT MAKE SIGNIFICANT IMPACT UNLESS IT HAS AN

AGGRESSIVE FOCUS OR PUC AND UTILITIES TAKE THE INITIATIVE

WHERE DO WE GO FROM HERE? ~

• STRONGERLEGISLATION

• AGGRESSIVE IRP ~

• FEELING SECUREWITH WIND AS AN ENERGY RESOURCE
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4.4.2 PanelMembers

Matt Matsunaga—HawaiiStateSenate
Duke Bainum—HawaiiStateHouseof-Representatives
Chip Higgins for RobertHerkes—HawaiiStateHouseof Representatives

PanelResponses

TheHonorableDukeBainum—HawaiiStateHouseofRepresentatives

In reviewingthe role of thestatelegislaturein advancingthedevelopmentof
wind energy,RepresentativeBainumfirst lookedat someof thelegislature’searly
attemptsto developwind beginningin 1985. In 1985, 1989 and 1990, tax creditswere
the most successfulattempts.Otherthanthatmost attemptswere not very effective
including revenuebondsfor wind energyandother renewableenergyventuresthat
were neverutilized.

Thelegislaturecanplay manyrolesin supportingwind energydevelopment
including:

encouragingthePUCto pushtheacceptanceof nonutility generatorsand the
conceptof externalities,

• taketheleadin thedevelopmentof wind energyand the recognitionof its
economicand environmentalbenefits,

• encouragethebusinesssectorby movingaway from thebureaucracythat
getsin the way,and

• encouragecooperationbetweenthe environmentalistsandthe legislature

Becausethesearenot simple issuesand thereis alwaysa naturalresistance
towardchange,henotedthat it takestime for changeto occur.

TheHonorableMattMa~una~ga-~-HawaiiStateSenate

SenatorMatsunagareviewedsomeof thebills from the 1994 legislativesession
that cameout of theEnerp~yandEnvironmentalSummitof 1993.

• 5B2101—A bill to makean appropriationto implementthepermitprocess
facilitationactwhich is a companionbill to HB2634.The intentof this bill is
to appropriatefunds to implementan actthat hadpreviouslybeenpassed
throughthe legislaturefor which no fundshadbeenappropriated.This bill
was heldin committee. —

• 5B2 106—A companionbill to HB2634 that raisestheamountreceivedfrom tax
creditsfrom 20%to 35%or $8,750(whicheveris less)for residentialwind

1
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-~ I
and PV installations.This bill did not passout of the Ways andMeans
Committee. 1

• SB2386—Thisbill directedthe PUC to considertheconversionto renewable
energyresources.It requiredthat thePUC establishnumericquantitiesof the
minimum amountof electricitywhich utilities mustacquirefrom nonfossil

fuel sources.

Chijp Hzgginscommentedthatthe majorthrustofthi:s bill wasto Retquotas
establishedrather than useothertypesof incentives.Thisrepresentsa
departurefrom theusualbut is anapproach~,bebelievesu~will seemoreof

• SB2387—Asimilar bill thatrequiresthePUCto establisha quotafor the
amountof energyto bepurchasedfrom nonfossil fuel sources. I

• SB2388—Relatingto nonfossilfuel generation,this bifi directedthePUC to
conducta studyof the environmental,economic,socialandpolitical
advantagesto theuseof nonfossil fuels.

Ch~pHiggins commentedthatthis bill representstheultimateresultof
discussionscarriedoutat theEnergyandEnvironmentalSummitregarding I
theconceptofexternalities.

• SCR41—A resolutionurging theHawaiianutilities to exploreandutilize wind
systemsto satisfya greaterproportionof Hawaii’s electricalgeneration
requirements.This resolutionrequeststhat thePUG and the electricutility
companiesexaminethefeasibility of wind andsolarenergyresources.It was
heardby the Senatewhich ruledthat it be heldandincorporatedinto SCR40.

I
TheHonorableDukeBainum-HawaiiHouseofRepresentatives

Oneof thethingsthat participantsof theworkshopshouldrecognizeis thatthe
EnergyandEnvironmentalSummitwasthestate’s first attemptat developinga
consensusagreementwith the legislature,the public andthebusinesscommunity.It
is very importantfor everyonewho participatedin the summit to realizethat getting a
bill throughthelegislatureis a long process.As a rule of thumb, Representative
Bainumsaid, it generallytakesaboutthreeyearsfor bills to passthroughthe
legislatureherein Hawaii.

Manytimes the processis evenmore importantthantheproduct,hesaid.The
bills that diedduring the 1994 legislativesessionwill be turnedinto resolutions.We

aregoing to harnessthis momentumand turn theseresolutionsinto legislation.In
addition, therearesomevery importantbills still alive. Oneof thebills concerning
nonutility generationdid makeit throughthe Houseandwassentover to theSenate.

I
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chipHtggins,for RepresentativeRobertHerkes—HawaiiStateHouseofRepresentatives

Oneof theareasthat Ira Rohterdevelopedduring the Energyand
EnvironmentalSummitwasa plan for a governmentcommittee,with a true planning
function, to raisetheemphasisof energyin Hawaii. -

Havingbeeninvolved in theEnergyPlanningCommitteeof thepast,Mr.
Higgins notedthat whenthe administrationchangedhands,the long termaspectof
planninghalted.“Planninghasgot to be anongoingprocess.You don’t getanything
out of oneor two yearsof planning.We needto emphasizethe long term range
planning function.”

Question:

Whatdoyou think is thefutureoftheEnergyandEnvironmentalSummitprocess
itse~?

Answer:

TheHonorableDukeBainum,Hawaii HouseofRepresentatives

Thereseemsto be a continuinginterestin the summitprocessitself. If Energy
andEnvironmentalSummitII doestakeplace,weneedto discusswhat form it will
takeand theparametersunderwhich it will operate.Thereneedsto be a fine tuning
of the processitself in termsof how thecommitteesaresetup to getpeople,who
havenot historically satdown together,to work at building a consensusagreement.
Theagendawasoriginally setup looselyto ensurethat proposalswould not go too
far if consensuscould not bereached.I think that a layerof trust hasbeenbuilt up
betweenthe partieshowever,which will leadthe way to a continuingsummit

process.

Question:

Whatis thefundanwntalreasonthat thelegislativebills relatedto windenergy
did notgetpassedout ofthelegislature,evenwhentheydid not representadditional
moneysor tax increasesbut relatedto settinggoalsfor instance?

Answer:

TheHonorableMaltMatsunaga—HawaiiStateSenate

From the Senate’sstandpoint,bills for tax creditsand thelike did not getpassed
throughbecauseof the financialimpacts.Whenyou are facing suchan austerebudget
asthelegislaturewas this pastsession,it is toughto get thesekinds of bills passed.
The Waysand MeansCommitteetries to scrapeup moneyeverywhere.
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Other bills were probablyheld up becauseof suchstrongoppositionby the

regulatorsandotherpartiesthat cameto testify. I
TheHonorableDukeBainum—HawaiiStateHouseofRepresentatives

RepresentativeBainum confirmedthat similar reasoningwasapparentin the I
Houseaswell, in termsof the austerityof the budget.

In addition,muchoppositionwasraisedbecauseof the IRP processitself touted I
by manylegislatorsasanongoingprocess.The prevailingattitudewasoneof, “Let’s
seeif the processworks itself out.”

“I don’t think the IRP is sosacrosanctthat the legislaturecannotget involved,”
he said. “I think the legislatureneedsto getmoreaggressiveon theseissues.I seethe -

legislatureasa policy maker.And I hopea messageis beingsentloud andclear to
the PUG andthe utilities that timesarechangingandwe needto changewith them.
The legislatureis keepinga close eyeon what is happeningwith the PUG in
reviewingtheIRPs. Evenif the outcomeis conservative,wearestill going to keep on
pluggingrenewableenergybills. Thereis a whole hostof bills beforethe legislature
concerningtheseissues.Therehasto be a continualprocesswith the PUG and the
utilities that is in concertwith the legislature.”

Ch~pHiggins,for RobertHerkes-HawaiiHouseofRepresentatives

A handshakehasdevelopedbetweenthe PUG and the legislatureinvolving a
joint relationship.Theproblem is thePUG needsadditional funding apartfrom the
funding it requiresfor maintainingits normaloperations.A bill hasbeensubmittedto
provide funding for thePUG to usefor planningpurposes.I hope this bill will offer
someplanningdollarsandprovide thePUG with the ability to takeon some
contractorssuchthat the PUG canrespondadequatelyto the challengesof theIRP
process.

TheHonorableDukeBainurn—HawaiiHouseofRepresentatives I
The PUG is trying to do so muchwith so little, in addition to the otherareasit

must regulatesuchastransportation.I think this issuewill be revisitedat next year’s I
legislativesession.In addition to providing the PUG with additional funds,wewill see
if thetasksthey arechargedwith are necessarilysomethingthey needto be involved
with. I

TheHonorableMall Matsuna,ga—HawaiiStateSenate

In addition,we needto urge theGovernorto appointqualified commissioners I
to thePUG, SenatorMatsunagasaid noting that two slots on the Commissionwill be
vacatedthis yearasa resultof Dan Kochi’s appointmentto the statecircuit courtand
the expirationin June1994 of Yukio Naito’s term of office.

I
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Question:

If the WaysandMeansCommitteesummarilydiscardsany renewableenergy
legislation,perhapsyououghtto attemptto changetheir attitudetowardrenewable
energy? -~

Answer:

TheHonorableMattMatsunaga-HawaiiStateSenate

The key is trying to convincetheWays andMeansCommitteechair that the
benefitsof thesemeasuresarecertainlyworth the costs.Thatis not easy.However,if
we continueto tout the meritsof ourenergyplanyearafteryearandwehavethe
sameWays andMeansCommitteemembers,eventuallythemessagewill get through.

TheHonorableDukeBainum—HawaiiHouseofRepresentatives

This is all partof thethreeyearprocessof gettingbills passedthroughthe
legislature.In otherwords, threeyearsis the educationcurveon manyof these
complexbills. Even thoughthe Ways andMeansCommitteemay not haveheard
everybill, thosesamememberssit on othercommitteesandwill heartheseissuesand
proposals.Overtime, thesebills, alongwith theefforts of theparticipantsfrom this
workshopand theenergysummit in reemphasizingtheissues,will leadto a broader
acceptanceon the partof the legislators.

TheHonorableMatt Matsuna,ga—HawaiiStateSenate

In addition, wemight havea betterchanceat getting someof thesebills through
if we canconvincethe tax director not to shootthem downwhentheyget to the
Ways andMeansCommittee.

Question:

Perhapszvecouldprovidecopiesofstudiesto thelegislatureshowingtheeconomic
benefits~,in termsofjobgrowth and revenueincreases,to thedevelopmentofwind
energy?

Answer:

TheHonorableDukeBainurn—HawaiiHouseofRepresentatives

Environmentalenergyindustries,in particularthe wind industry, aregrowth
industries.I think if wehavemoreof you helping during the courseof the legislative
processto emphasizethat thesebills arenot just good for the environmentandfor
societybut aregood for the state’seconomyand job growth aswell, the messagewill
get through.
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