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Objective

Goal: Quantify the potential energy from Solar, Wind &
Hydro across the entire state of Connecticut

Specific Objectives

 Development of a long record (>30yrs) of solar and
wind at high spatial resolution for CT.

« Estimation of potential energy from RES at different
temporal scales and generation of GIS layers.

 Development of tools to assess optimal
combination of RES.
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Thank you
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Appendix
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Steps Completed

Data collection:

ERAGS solar radiation data from 1979-present.

NSRBD solar radiation data from 2011-present.

ERAS wind velocity data from 1979-present.

ERAS temperature data from 1979-present.

RTMA u-component and v-component of wind from 2014-present.

Preliminary Results on Solar Energy Potential:

Statistical downscaling scheme to extrapolate NSRDB back to 1979
4-km maps of solar irradiance across Connecticut
Wind turbine identification for evaluation of power for onshore and offshore locations.

Preliminary Results on Solar Energy Potential:

Statistical downscaling scheme to extrapolate NSRDB back to 1979
4-km maps of solar irradiance across Connecticut
Wind turbine identification for evaluation of power for onshore and offshore location.
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Ongoing Activities

. Creation and employment of a statistical downscaling scheme to extrapolate high
resolution RTMA wind data back to 1979.

. Software creation for wind field derivation across Connecticut, including offshore
areas, where wind farms are planned.
. 2.5-km map creation for wind power generation potential (stretching back to 1979).
. State-wide evaluation of wind characteristics, namely:
I.  hourly, monthly, and daily wind velocity,

ii. seasonal, and annual wind velocity,
iii. wind velocity distribution function

. Incorporation of the Run-of-River (RoR) scheme, where and when available, to
supplement solar and wind power.
. Investigation of an optimized utilization of variable renewable energy sources,

towards the minimization of the deficit between energy production and usage.
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Solar Radiation Components and
the Perez Sky Diffuse Model
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Mean values for winter GHI over CT (2011 - 2019)
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Mean values for autumn GHI over CT (2011 - 2019)
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NREL’s NSRDB (hourly, 4-km grid)
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NREL’s NSRDB (hourly, 4-km grid)
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POA Solar Irradiance
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Methodology
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Downscaling of Solar Irradiance
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Downscaling of Solar Irradiance over CT
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