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Oceancovers68.5 % of earthssurface. With increasein worldwide energydemand,

the energy industry cannot continue sourcingenergy from fossil fuels over a long

term. Climate change,and possiblefuture exhaustionof fossil fuel supplieshave

resulted in energy production from renewable sources. The Marine Renewable

Energy(MRE)hasbeenconsideredasone of the alternativefor cleanenergysource.

Thisincludeoffshorewind, tides,oceancurrents,waves,thermal differences,salinity

gradients,and biomass. ThetechnicalHydrokineticresourcepotential in the UShas

been observedto be 898-1229 TWh/year for wave energy, 45-163 TWh/year for

Oceancurrents,576 TWh/year or Oceanthermal energyand 222-334 TWh/year for

Tidal streams [1]. Assumingthe fact that 50% of the USpopulation lives within 50

miles of coastline in the US, harnessingthe Ocean energy using Marine and

Hydrokinetic(MHK)technologiesto produceelectricitycanprovideclean, renewable

electricityto communitiesandcities[1].

Introduction

Purpose
Theobjectiveof this project is to developthe valuepropositionof MREin power grid
integration in terms of energy economics and resilience. Systematicmodels and
approachesusingdataanalyticsandoptimizationaredevelopedto investigatethe value
of MREto grid economicsandresilience. Anopen-sourcetool (ME-Grid)isdesignedand
will bemadepubliclyavailableto the communityfor researchandteaching.

Methodology
ÅDataanalyticalmodelto quantify the uncertaintyandvariabilityof MRE.
ÅStochasticoptimization model for optimal schedulingand economicdispatchof

the power grid with MREto minimizetotal operationcostandenhancethe power
grid resilience.

ÅOptimalplanningmodelfor MREinterconnectionandcost-benefit analysis.
ÅOpen-sourcetoolbox for conductingstudieson evaluationofaw9Ωǎcontribution to

the economicsandresilienceof the powergrid.
ÅOutreachto K-12schoolsandcommunitycolleges.

Analysis and Conclusions

The software tool will be an open-sourceand public

accessible through GitHub. For the analysis, the

metrologicaldata from NOAABuoy[2] will been used.

Timeseriesanalysisanddata analyticsof metrological

data,availableenergyflux for MREpower generation,

levelizedcostof energy(LCOE)analysis,life-cyclecost-

benefit analysis,averagenumber of housesthan can

be powered by MREdevices,effect of MREon the

economicsof power grid operation, and analysison

the impactof MREgenerationto reduceloadshedding

and enhanceresilienceduringextremeevents,canbe

performed using the ME-Grid tool. The results

calculatedby ME-Grid will be shownand visualizedin

the form of plots.
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