<NREL

ATIONAL RENEWAEBLE ENERGY LABORATORY

Grid Services and Future System Values
5N al Nl hQalffSez / KAST {OASylAalds 9ySNH& {
Chair Research and Education Working Group, Energy Systems Integration Group

UVIG, Meteorology and Market Design for Grid Services Workshop, Denvert"J2o&34

NREL is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC.



A Logical Outline

A Grid

A Services
A Future

A System

AValues




Grid- objective

To maintain energgupply demand balanceeliably in a
wide range of conditionon a continuous basis across time

and space and to do so In tin@ost economic way possible
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In economics, a service is a transaction in which no physical goods are transferred from the seller to the buyer. The benefits
of such a service are held to be demonstrated by the buyer's willingness to make the exchange. Public services are those
that society (nation state, fiscal union, region) as a whole pays for. Using resources, skill, ingenuity, and experience, service

providers benefit service consumers. Service is intangible in nature.
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How do we deal with contingencies ?

many grid services are designed to deal with this typmoértainity
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Future- forecasting
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Fig. 6. Illustration of the frequency-based constraints.
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Energy system integratiors the process of coordinating the operation and planning of energy systems across multiple pathways and/or
geographical scales to deliver reliable, eeBective energy services with minimal impact on the environment.
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Then we electrify heat

—e—Load-Shifting Resource Operation (MW)
—m—Heat Output (MW)
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