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Founded in 2015, thinditute for Environmental Alytics (IEAparesearch andlevelopmentcentre
for big data analytics in the environmental field. The dgécialises in turning large scaigobal
environmental data into easto-use products for clients in trenergy,agrculture and infrastructure
markets.

Re-Sat Enegy Analytic&latform

RESAT is aew, cloudbased energy analytics platform that focus on thefpesibilityand strategic planning of
new renewableenergyinfrastructure from shgle projectdevelopmentthrough to national energy trargin
strateges The platform fuses satellite and igitu weather data with agnced analytics to provide highly
detailed renewable energy information to pelsers:

[0 Explore and define the best renewable eneérgiallationmixand ther locations

0 Assesshe potential nancial viabity of renewable pergy investments

[0 Estimate power production and variabilitpnsideringseasonal weather patterns.

The RESAT project is led he IEA andfunded by the UK Space AgencK®4)nternational Partnership
Progamme (IPPRESAT Phase(Dec 201&, Nov2017)was implenented in partnership with the Government
of SeychellesPhase ZJan2018 ¢ Nov2021)hasscaledthe RESAT fatform to 6 other Small Islan@&ates to
support heir transition from fossil fuetlectricity geneation to renewdles. The platform is now operational
and readyfor its commerciaPhase.
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The Intenational Partneship Programme (IPP) isSayear, £152 million programme run by the UK Space

Agency. IPP seeksuse space solutions toakea positive and practical impaeh the lives of those living in

emerging and developing economidésaugh partnerlips with end sers in the target countries to increase

their capacity and respond to specific challenges. IPRrisof and is funded ém the UK Department for
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Renewale Energy planmig inVanudu

1. Executive summar

Small Island Developing Statesl}S are heavily dependent on expenmsi vulnerable, pableum-
basedpower generatia andcanspend 15-20% of disposable income @tedricity (versus 5.0% in
the OECD)Whilst having abundantrenewable energy (REsouces raming from solar and wind to
geothermaland hydrg the currentievelof installedreneweble capacity is low.

To support the panning and development of renewable energy projects the Institute for
Environmental Analytics (IEAwas avarded a grant from the UK Space gency International
PartnershipProgrammeto develop & energy analtics platform (RESAT)with asseiaed data
products and nodelling to support SDSto plan and undertake their transitionoim fossilfuel
electricity generatin to renevables.

Phase 1 (2017)f the prdect developed a proofof-concept platbrm for Seychelleswith Phase 2
(2018 ¢ 202]1) scalingthe cncept to 6 other $DS andoperdionalising the platform ready for
commerciakxploitaion after the end othe fundedphases.

Through acollaborativeprocessof co-creationwith our country parters, the RESATplatform was
tailoredfor Vanuatuunder three categories ofdevelopment:

1) Data and modlling
a. Taloredweaher datato drive the power calculationis RESAT Theg are hgh-resolution
multi-year simiations of key weathewariablescreating using modelling teolgues
combined withsatellte! and in-situ data.
b. Resource mapas a guide to the abundance of energy available for acphatitype of RE
installation bydcation.

c. Geographicahformationmapsto assessin mmbinatbn withthe resource mapssutable
locations forenewable energy installations

2) Patform capabiitiesandfeatures

a. Variable Reewable Energy (VRE) simulatidRESAT modie the energy genated andits
variability from a combation of VRE installation@vind, solar and waveyenewable
energyscenarig as specifed by the userin the platform The power ontributions from
hydro, geohermal and biofalscan also be addeflrequired

b. Demand comparion - If the demand for elecicity is added, REAT omparesthe RE
generatedby the combination ofnstallations (the senarb) versusthe demand givirg an
indication ofthe amount of energy that still needs to be gertechby other sources to
meet demard and help wth future energyplanning

c. Financialanalysiss RESAT performs &evelizedcost of renewableenermy calcuétion to
as®ssthe relative cosbf one technology ofombination otechnologieversus another.

! Satelite dataisbeingused to enharte our estinates of Glohal Horizontal Irradiase (GHI). Surface radion
produds from: OSISAF (Metead and GOEBast)and JAXAHmawari 8)are used as RE ! gtpfimary surce
of data for tte estimation of solar power pduction

Institute for Environmental Aalytics 1 Novenber2021
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d. O02and fuel savé ¢ RESAT alculates the CQ savedand amaunt fossil-fuel displaced
(andrelated costspy the modelled Ristallation

3) Capacitybuilding

a. Working Group meetingsand Training Workshope expain the data and gather feedback
on the platform¢ A twoway exchange ofexpertise and data wasessential forthe
development ofhe project.

b. Data repository¢ The RESAT platformncludes arepositorywhich contans allthe data
developedwith the partner country for easy accessid collaboation.

c. Technical Manuaj Acomprehensve online TechnicaManualis avdiable fromthe RESAT
platformwith step-by-step explantions ofhow to use RISAT

Our partnership n Vanuatuwas &d bythe Departmentof Erergy (DcE) at the Ministry of Climate
Change AdaptatignMeteorology GeoHazards, Eivironment, Energy andisaster Managment
(MoCCA Other government departments andgencies involved in thergject includedthe
Meteorology and GeaHazardsDepartment within MoCCA the Ministry of Lands and Natural
Resources (MLNR), Utilitiesgdatory Authority (URA), UNELENGIEand Vanuatu Utilities &
Infrastructure (WI).

Duringthe 4-yearproject, the platformevolval in responseo userrequirementsand feedbackThe
commercial readylatform (version 2was successfully launchedvantatu in Juy 2021 duringour
final traning workstop (due tothe pandemic thigook placeonline) A session tadiscussthe way
forward of how theplatform wouldbe made availabl® Vanuwatu after the fundedprojectendswas
also included.

Theperformarce of the RESATplatformin Vanuatuwas tested against actual power producedhsy
by the existingsolararrays installed atkawéné, Tagabé and Météohich total 1.2MW of capacity)
together with the3.4MW Kawénéwind farm Theerrorsfor solar, expressedsa percertage of the
installed capacity measured orthe 10-minute average poweaccounted to15% When averaging
over a day th errois arereducedto 4% Estimates fothe mean d@soluteerrors on monthly wind
energyproductionwerearound 4%.

Theimpad that RESAThas had invanuatuis the ability to explore potentiascenariosto achieve
their ambitiousrenewableenergytargets of 100%by 2030 RESATIs currentlyused to identify
potential sites for the next 5 MWp solar PV projects to be construntdte next 2 to 3 yearsThe
utilities company irEfatéhavealsoexplored the capacity of REAT tadentify the best locations for
the nextwind farm projects on Efaté Island and to spot the locatioa fsindLiDAR to monitor wind
speed, direcbin ard wind distribution at different heights.

Based on stakeholder feedbattke benefit and valu¢hat RESATS addng include:
1 Improved accuracyf data for deidons about the emrgy mix, reqiired gridinfrastructure
andbattery szing ¢ leading to potertial gopvernment savings oimfrastructurecosts

2 iDAR: Light Detection drRanging o Lasknaging Detection and Ranging

Institute for Environmental Aalytics 2 Novenber2021
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9 Better pover estimafon for a mix of RE developmenbased onrobugt data ¢ leading to
investor cafidenceanda geater likelihood tlat RE investmes occur, thus reducing t@ance
on imporied (and expenire)fossil fuels.

9 Appropriate REechnology capatyi building¢ leading to partnersbeing better guipped ©
plan their future RE infrastruate.

For Vanuatuspecifcally, RESATis:
1 Supporting the ni@onal planning procesto facilitate the tageted incease in the use of
renewable energy ianuatuto 65% by2020 and 100% by 2030
1 Enabling the Government and power amngsations to leverage the ttsp knowledgeand
results to apply foother largescale investment funding (e.g., Green Climatadfto support
their RE tegets

dThe Government of Vanuatu, in its NDfas, committed to 100% Renewable Energy (RE) in
2030. Being able to simulate angos best location for solar PV andAsind energy will
definitely help towards having more REh@& énergy nx of the country and then achieve the
first part of the SDG7 (@le energy¥ Vanuatu Working Group Member

JRESAT offers a] Way forward to izl the earth observation and otheatd sources to
support Vanuatu in the transition from fo$s#l electicity generation to Renewable Enetgy
Vanuatu Working Group Member

Figure 1Landing page dhe RESA platform
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2. Project overview

2.1. Theenergyand datachallengefacirg Varuatu

2.1.1. AboutVanuatu

Vanuatu consists of approximately 80

islands spread over 710,000 square = RERBIG ;R VAN ATE
kilometres of the western Pacific Ocean, LQ-?::‘: .

between latitude 18S and 24S and ot ﬁ
longitude 165E and 176E. The total R . el

land area ofall islands is 12,281 square = | o b

kilometres. 65 of the islands are e

inhabited. The capital city is P&fila on - e W\/— e

the island of Efa and the second Emm”" P
biggest is Luganville on EspiriSanto o NG, | <) p

(the largest island). The major islands are ‘ /,//\\\ i

volcanic and hilly. Vanuatu &tuated e

along the Pacific Rim votda belt and ot & [

strong earthquakes (magnitude 7 and — &4\7

above) occufrequenty. LK A s o

The population of Vanuatu was o e |
estimated at307,15@ in 2020 with 75% T— | A

of the population living in rural areas, & o 7 /

19% of the population live in Podila | ? TIESEN i (e

and 6% in the smaller urban wist of Dl'r N

Luganville.

! Aniwa
TAFEA _7
PROVINCE Ymn;"\ }. * Futuna
The Vanuatu region has a tropical
. . . . 20°S =
rainforest climate and is subject to south - i
east trade winds. These trade winal® ‘ ' 3 3
weaker from November to April and D L 0 Ll
increase in the winter from May to™™" ks

October. @clone season ranges from Figure2: Map of Vanatu

November toApril. Vanuatu has been hit

by 20 to 30 cyclones in the la%0 years,3 of which caused catastrophic damage. Flooding is
associated wh the occurrence of cyclones. Laidliyears can give rise to pluvial floodingaw |
altitude floodplains. Droughts as¢so associated with Elfidiyears.

3 World Bank data
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The risk of cyclones drloodingin conjunction with the risk of earthquakes has resulted inugn
being assessed as having the highest disaster risk of all countries in thdoagmtl on exposure to
natural hazard and susceptibility [WordRiskReport Analysis and Prosgidcatg. 2

Vanuatu has a gross national income (GNI) per capita of appretimatSD 3,000 [World
Development Indicators from World Bank 2016]. Many inhabitahtsiral areas have less than a
dollar a day in cash income [IRENA, Vanuatu Renewables Readisessmen®R015P. Agriculture,
fishing and tourism are the main contribtgdo the economy.

2.1.2. Eledricity in Vanuatug Enegytargets

Unusually among indepdent SIDS in the Pacific, Vanuas most its electricity provided by private
sector companies. More tha®0% of electricity is generated and delivered by Union Electrique du
Vanuatu Ltd (UNELCENGIE and Vanuatu Utilities and Infrasttuee (VUI), with theremainder
produced by small privata@ducers at tourist facilities.

In 2016 29% of households weremnected to an electricity grid. Electricity supply through major
grids is operated through a concession mechanisr2018, UNELC@&NGIprovided services ifPort
Vila (Efat island), Malekula ah Tanna, whilst VUI serves Luganviethe moment UNELCfD
longer supply services to the islanaf Tannaor Malekda. The suppliers produce electricity and
maintain the distribution network to customers. eTtassets used remainnder government
ownership.

The Utiities Regulatory Authority (URA) published sile2014 for net metering and fedd tariffs

for customers of UNELENGIBvishing to install their own solar generators connected to the grid.
This progrenme is limited to 50KWp in total for up to approximateB0 customers. Any energy
generated in exess of consumption is provided to UNELENE5 IRvithout credit or payment.

It is estimated that around 67% of households do not have access to electticity ncludes
households iside and outside the concession aredke Government of Vanuatu is iempenting

several projects to increase electrification including the Vanuatu Rural Electrification Projects (VREP).
The first phase of this project adhto increag access to basic titing and battery charging using
subsdised 510W solar home systems. &&ubsidies are 50% of the retail price in Phase 1. Phase 2
funding $12.50m) to cover larger capacity installationss approved by the World Bank in 2017 and
work is currently underay.

4 WolrdRiskRepboAnalysis and Prospects 2017
https://reliefweb.int/sitegseliefweb.int/files/resources/WRR027 E2.pdf

5 RenewabldReadness assessmentanuatu(IRENA, 2015)
https://www.ilena.org/pubtiations/2015/Jul/RenewadReadinesfAssessmenYanuatu
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Vanuatu submitted its first NOI@ the UNFCCi@ September 2016. Hmain mitigation contribution
under this submission is to achieve the targets under the National EnergyWRpatlERM) and
Second National Communication (Sbkt¢nded to 2030. Theitigation contribution for the Vania
INDC submission is a sector sfietarget of transitioning to close to 100% renewable energy in the
electricity sector by 2030This target would replace nearly all fossil feglirements for electricity
generaton in the country and be consistewith the National Energy Road MdpERM) target of
65% renewable energy by 2020.

2.1.3. Challenges renewable eergyplanning- comma to Small Islan8taes

Planning and managing renewakleergy production requira goodunderstanding othe variabiity

in the natual phenomena such as clogidvind, waveetc. In SIS there area limited numbe of

weaher sitions to urderstand significant gegraphic variaility and records may be interrtgad by

operational distibanceséading to missingeriods ofdata. These maybe supplemented from time
to time by speific site surveys or resarch projects, howeverthese will be limied in location or

timeframe.

Satelite based measurements can be udedgenerate data produs that @n regularly estirate
weather parametas overlarge areas. However, thgpatial resoldion (typially in the oder of
kilometres) andime resoution may not always be suable for renewabé energy planning.

A key considation in renewable eneggplanniig and managementsi the needto anticipate stort

period (within 10 minwg) fluctuations n produdion, as shadrterm drops inrenewable prodiction

needto be rapidly compensad by backup anventional fossil fuel generatipbattery storage or

other measues. As renewable mergy prodetion isdistributed across a region, thésk2 ¥ Wiyy G Sy &
R N2 ihJeeewableoutput can be éssenedas, forexample, nd all ingallations wil be affectedby

changes in cloud or wind at tteame point in time. Thimeans ltat a good understnding of he

variallity in these natural resourceg/location andime is esential, andhis isnot always supprted

by current saircesof data.

A lackof confidencein the current data observationsam lead to oveconservéive assmptions
about therequiremens for bak-up (kading to increased operatna costs), o increasedperception
of risk fom inwestors [eadingto increase cds of lending).

2.2. The RESAT sokibn

The RESAT project has addsex] these challenges ldevelopirg an energyanalyics platform to
support the transition to renewable emgy and byusing weather observations satelite data

6 Updated Vanuatu National Energy Road Map (202@30)
https://www.greengrowthknowledgegssites/default/files/downloads/policy
database/Updated%20Vanuatu%2€ibhal%20Energy%20R0ad%20Map%202aA630_1.pdf

"+ | ydzl { dzQdnallgReMEninediContriution (updatedbmission 2020)
https://www4.unfccc.int/sites/ndcsiag/PublishedDocuments/Vanuatu%20Fvsinuatu%E2%80%99s%20Fir
st%20Nationby%20Determined%20Contribution%20(NDC)%20(Updated%20Submission%2DpaP0

Institute for Environmental Aalytics 6 Novenber2021
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produds and modedlling techniques to enhance andill in gapsin the weather data recordThe
sditware platform allowg users to eces theseenhan@d datasetsand usethemto provide improved
renewableenergy resouce estimates for inveshg and panningpurposes.

RESAT Fhase 1 Deember 2016¢ November2017) fawuseal on Seychelleand the IEA engadewith
a team of end users drawmom the main energrelated gvernmen agences within Se/chelles.
Thraugh a series ofvorkshopsand trainingsessios the IR refired the finctional equiremerts for
RESAT undethree categories of development:

1. Data anl mocelling

2. Patform capabilitiesandfeatures

3. Capacity buildig

RESAT PhaseRilt on what was leared and developedn Phas 1 to applythe platform to a range

of other SDSincluding Vanuaty in orderto proveits usefulness and commercidghility in different

countries wth sepaate renewable @ergy demads.Theath f A i& (2 SELJ y #phidalKS 02y (
scope is a key sength d anEath Observationbasedsolution.

2.3. Targeing the UN 8stainableDevelopmeat Gals

RESA supports the transition bwards low carbon enggyin SII5 and contributes teards two key
aspects: energy rénce and climatet@nge mitigation

1 Sustaimble Gal 7¢ Affordable and Clean Energ®IDS arbeavily dpendent on eypensive,
vulnerable, petroleumbased power generabn (~&% across allhe SDS
(IRENA 2014 and snd 1520% of diposable income oelectridgty (versis
5-10% n the OECD). Pataxicdly, SIDS havabundant RE resources ranging
from solar ad wind to gethermal aad hydro. Howeer, the cumulative RE
adoption across SIDS isslsthan15% of totakapaciy (IRENA, 2014).

13 G 1 Sustainable Gu 13- dimate A¢ion ¢ Degite emitting les than1% of global

N greenhouse gases, SIDS are veigerableto the effectsof climde change
including risng sea levels, eawater infiltration, land eroson and sevee
storms.

4

Increasing e use of renewale enery on islad dates will improve energ searrity and tacle
climate change, leading ultingdy to amore sustainale econonic gowth inthe SIDS.

Our programme &@ns pimary to SDG @ndthe ecific targt 7.2: By 2030, increassubstantially
the shareof renewale energyin the global eargy mh E ¢ ¥ BYRKOMTANY T onwm dawSy
share irthe total firal energyconsumptioy” ¢ &

In addifon, part of our workalso contributes to SDQ Reduced kgualities €.g.,through better
targeting renewal#d energyprojects & low-income group9 and SDG 11 (Stesnable Cities and
Communities).

8 IRENAInternational Rnewable Energpgency

Institute for Environmental Aalytics 7 Novenber2021
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3. Projectpartners

Cur partnership h Vanuatuwas &d bythe Departmentof Erergy (DcE) at the Ministry d Climate

Change AdaptatignMeteorology, GeeHazards Environment, Engy and Disaster Managment

(MoCCA Other government departments andgencies involved in the project includede

Meteorology and GeaHazardsDepartment within MoCCA the Ministry of Lands and Natural
Resources (MLNR)ilties Regulatory Authority (URAYNELCCENGIEand Vanuatu Utilities &
Infrastructure (WI).

Therole of the DoE athe MoCCAhas been tdadlitate access to the finéhgs regarthg the actions
from the VanuatuNational Bergy Road Map (NERMpardingrenewableenergyby providng expet
knowledge into the particular Rrequirements and potatial sources ofdata. UNELC@&ENGIEhas
providedregular updates on #nstatusof REprojectsplannedin E&té island as well asvaluable
power chtafor our valigtion purposs.

/

{ |

Figure3: Vanuat Visit1 workshopparticipantsandthe IEA team@ctober 2019

Institute for Environmental Aalytics 8 Novenber2021
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4. Developinghe RESAT fatform

4.1. Understandnguser reeds- commaon high-levelfunctionalities

After initial assessmens with all stkeholders n eachisland the value chairdisplayel in the figure
belowwascaptured to showhow RESAT cagailities were intended to beefit the SIDStekehobers

/What RE-SAT does: \ /ThiS means that energy\ / This ultimately \

planners can: benefits the SIDS by:

Verify and extend national RE
resource assessments whilst Increase the coverage

quantifying uncertainty; resolution and precision of
estimates of natural energy

* Increasing the uptake
of RE in the SIDS

Create representative time

series of wind and radiation resources; assisting in the

from weather simulations + Increase the confidence in reduction of carbon
enhancing scarce local RE estimates for investors emissions
observations with earth and planners by quantifying .

observation data and regional risk; * Reducing the costs of:

weather modelling * project finance

* Benefit from more skilled

* Develop methods to assess the staff working on RE * implementation
suitability of locations for planning in the SIDS; and « energy production
renewable energy production;

* Improve the cost * Reducing the economic

* Allow policymakers and effectiveness of creating risks of reliance on
planners to assess the energy estimates of RE production fossil fuels.
production potential of future given scarce data resources.

renewable energy production

= AN N\ /

Figure 4: RESATintendedvalue chain.

Thefollowing high levefundional requirementswere identfied, common to allpartnerSDS

Highlevel Regirement

Resoure maps- Identify the lilelyaggregate vaation in weather variables afféat) eneggy
production {nsolation wind speedwaveheigh{ by locéion and repesert in theform of amap.

Weathea data- Quantfy the expected variation in weaher variablesaffeding energy productioby
location overa simulated time periad

The simudted weather vaiableswill:

Range oer multiple yess (sufficiento capture maesof multiannual varation e.g.,ENSQ)
Reprodeas fa aspossble the climatdogy for eaclnominatedlocation.

Preserveealistic meteoological interarea correlations

Providesimulaed data points at nomated time restutions with nomissing gapst a
nominaed spatid resolution

=A =4 =4 =4

Loation asessment Identify potertial feagble and optimalocations for the placeent of RE

Institute for Environmental Aalytics 9 Novenber2021
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Highlevel Regirement

installgions consideringnultiple decisia criteria andconstraints (environmal, regulatoy and
legal).Functionalityis reeded to:
1 Fadlitate the overlg of GISlayers for loation identificaion. These layers are ligly toinclude
resourcemaps, errain models, land usaansport networkselectric gridinfrastructure,
opticd imagery, building otlines,flooding, lamislide, stormhazards existing REnstdlations.

Poweroutput estimation
Createfuture scenariosdr power output from newREnstallations, required for:

i Strategic planning.

1 Respaoseto national @mmunicationgo the UNFCCC

1 Procuremenexercises for Ror grid infrastructure.

1 Supportproposalsfor new infrastructure.

Usersneed to ke able to:

1 Load pe-selected site locatitsfor installations

9 Load existing installati@pecificationsinto ascenario.

 Locateyaidl ff | YRXY 2p/Wde YKI

1 Define thetechnical sjgcification of wind and sola instalktions, sufficientto dlow estmates
of power poduction fromsimuatedreadisticweatherconditions

1 Definefinancial attrbutes for eactscenario andnstalation, sufficient to estimate afirst
ordere lewvelisedcost of enelgy (LCOEQver the installation lifetine (e.g.,attributes sich as
capital ependiture, operation exenditure, inflation, financialidcount rates, instiation
lifetime).

1 Compare the outpudf a group of installationsith a user spcified rangeof demand
scenarics, in order to estimate how muis renewable production will fall shot of or exeed
demandthroughouteach day in sinlatedweather years.

1 Simudatethe enagy production froma spedied mix of RE indlations @jainsta rang of
realisttc weather conditions. Estimae the total amount of powethat would be generated
andits \ariability overanominatedtime resolution.

1 Quartify the uncertaintyof given levelof energy generationok installations in &cenario,
known asxceedance profabilitiesP10, P50 and”9Q

1 View the results bthe simulatio by indvidual installatin and at varying timeasolutions
(hourly, day, weekmonth, year) Guide tle user tosigrificantconditionsin the weather
simulations(for exampleperiods of maximumor minimumgenerationor rate of change of
power production.

1 Allowvariations on senariosat different pointsin time to be easiy developedcomparedand
evaluatel, accountingor installationagirg and changes in demand.

1 Allowusersto colaborate by $aringanddevelopingscenaros within and between
stakeholde teams.

Training andaowledge $aring
91 Delivertraining to nominate userson how tousethe dataproducts andsoftware platform.
1 Providea way to exchage knowledge ithin the country and acr@s ountriesregardinghe
useof RESATand renewablenergyrelatedissues.

Accessd RESAT
9 Provide secure @ess to the platbrm, through unique logsto key sakeholders
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4.2. Specificrequirementsn Vanuatu
The folbwing pecific reqirementswere requested bystakeholders inVanuatu

Resource mas¢ to support lacation assessmeet of the future olar and wind RE installations
1 Sola map

1 Wind ma
1 Wavemap
Weather data:
1 Global reolution daa (30 x 30 krpfor a national assessmefdr combined sar, windand
wawe.

1 Intermediateresolution(5km x5km)for Vanuatu North ad VanuatuSouth regiongor more
detailedassessments of combined solar avidd.
1 Hidh resolutior? solar data prductsand whd productso suppot the investment cassfor
grid connected projects Efag.
Caost assessnent
1 Addeconomiccost analyss calcdationsfor different renewableinstalation typesin RESAT
Biofuels
1 Abilty to model copra biofuel as a replaement for diesel in agenerator Include
contributionsfrom coconut oilresourcesvhen dewelopingrenewableenergy scenarios.
Hydrgpower contributions
1 The sland of Espiritu Santis mostly poweredby hydropower with the expectationthat
Malekulawill also benefit fom hydro.Taking into account theontribution of these exiting
installtionswould bea goodadditionto the platformwhenusing E=SAT to explordifferent
REscenariosand penetration targetéor the whole country.
Capacity bilding
I Training package to help usesnavigte through the software pgatform.

Meeting theserequirementsthrough developingnew functionalitiesin RESATmeant that that those
respansibke for RE planning Manuatuwould be able to

1 Increae the coerage, esoluion and precision of estimatesof natural resources neded

1 Increase the cofidence in REstimatesfor investors and phners.

1 Bendit from more knavledgeable ad skiled staff woking onRE planning

1 Improvethe efiiciency andeffectivenes d creatingestimates of REproduction.

Ower timethesewill contribute towards improved decisiommaking, redwced costs of impleméation
and hcreased uptake forenewable @ergy in Vanuaty heping to reducethe cost ¢ enemy
productionand reduciig the econom risksof reliance orfossilfuels.

° WHigh resolutiy” fheans products that have been derivied the IEAteam, typically using conming global
resolution products andjyround truth with corplex dag intensive modeltig. Typicallythe resoldion is of he
order of 1km x 1km spatidlQ-minute time resolution
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4.3. Respondng to requrementsg the technical solution

Thraugh acollaborative processhe IEA tem tailored the projet to the needsof the Governmenbf
Vanuatuand its agencieand developd a set of agred targeted djectives wih short-term benefits
for Vanuatuas vell as loig-term benefits.

The RESATfunctional equiremens, as developed inoasultation with Vanwatu partners, wee
sepaated intothree categores:

a) Dataand mocklling
b) Patform capablitiesandfeatures
c) Camcity buiding

4.3.1. Dataand modeling

1. Weather data Analysel and simuhted weather datdor coupledwind ard solar resources.
These weatler ddasets were created based on @espoke localarea highresolutin
numerical weather mdel canfigured by he IEAfor Vanuatu Tre model was rum for three
domains:

® North regioncovering Bpiritu Santo antlalekulaat 5km x5km,
(i) South regiorcoveringEfat and Tanaat a resolution of 5km x 5km
(iii) One subregioncentredin Efaé at 1kmx1in

The weather data prodicts createdinclude wind speedincoming shortwae radiation
temperature ard dobal Horizonal Irradiance (GHL) A wave datae was aso generated
directly from the 30kmx30km Reanalg dan (ERA5) sed to drive our higresoluion
weather nodel.

Satellie data & being used to enhanoair estimates ofGHI Surfaceadiation ppoduds from:
OSISAF(Meteosat and GOEEast)and JAXA(Himawari 8) are usedasRE{ ! ¢ Q& LINA Y I N.
source ofdata for the estmation of solar poweprodudion. Satellitederived estinates of he

incoming flux of shawave radiation are generallgreferred ower the egimates from our

weather modelsimulationsdue to the difficuly of acairately simulating cloud eer. The

situation is reversed towardfcal dawn and dusk Wwen the remotdy sensedestimates

become unrelible, at which point we faback to the weather madel data

2. Resaurce ma A gude to the abundanceof energy asilable for a particuar type of
renewable generation by dcation. Resowe mapswere developedfor: solar wind andwave
(see Figur®).
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Scenarios & results

Help

Wind resource map

Remove resource map

Opacity | 50%

i
+

|5km

Leafist | © Mapbox © OpenStrestap

Figure5: Wind resource maps for Egvanuatu)

the IEA0 support planners when assessingtdlation locations.
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Figure 6: Example ofomeof the GIS layersvailablein the RESATplatform for Efa (Vaniatu).
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4.3.2. Phtform capabllitiesand featues

1. Location assessmentA @pability to wse theresour@ maps together with a combination of
GIS Igers toassess stable locaionsfor newrenewabé energy instaditions.

2. Renewable scenaio settingsand instdlations charactelistics The caphility to crede future
configuratiors of mixed reewable eergy installations RESAToffers tempates of geeric
installationtypes andthosethat have been leeady uged or specified by the user,adding to
the bespoke n#ure of the application.

3. VaiableRenewabldnergysimulation (VREsimulation): RESATmodekthe energy generated
and itsvariability from a combination ofVRE irntsllations & specified bythe user. The resilts
are baed onthe multi-year weathe datadeveloped ad tailored forVanuatu

Fgure7: BExampleof the scenarigperformance summary diday in RESA.

4. Gepthermal, hydro and biael cortributions Capality to add power estimaéd from these
installationtypes. Thes are addel by the useasfixed ouputs or predetermnedtime-series
of production

5. @02 and fossifuel displacementRESA’ calculate the potentialfor displacemen of fossit
fuel related osts andd02emissions sadfrom the modelled renewableenergy scenario
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