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NREL at a Glance
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= NREL is the only DOE national laboratory dedicated to RE and EE: Love of Mission
= Strong growth since 2006

*  Fundamental R&D, analysis, and deployment activities around the globe




NREL's Energy Storage Capabilities: A Full Portfolio
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Energy Storage (and Batteries specifivally).are.all.over.the energy news...
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The latest analysis by research company BloombergNEF (BNEF)
shows that the benchmark levelized cost of electricity,[ lor LCOE, for
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g 5gne5,~Um the first half of 2018. Meanwhile, the benchmark LCOE for offshore
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Energy Storage Systems: From Watt-Hours to Gigawatt-Hours

Transportation, inverters Large auxiliary power supply,
(auxiliary energy), UPS... renewable electricity sources,
electricity grid services...

A range of &

modes allows
a wide
variety of
applications.
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And larger
production
volume
leads to
greater cost
reduction.
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Cheaper PV + cheaper batteries = more.of . both
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* SunShot 2030 for Photovoltaics (PV): Envisioning a Low-cost PV Future
o https://www.nrel.gov/docs/fy170sti/68105.pdf

o Mid-case storage cost reductions (~$260/kWh by 2030), whereas the other assumes low
storage costs (LSC) are achieved (~¥$130/kWh by 2030)

o NOTE: distributed and utility-scale not broken out above.
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But... are batteries the answer to.everything?

... are batteries and energy storage necessary for integrating variable solar
and wind?

... at what levels of solar and wind (10%, 30%, 100%)???

...what specific roles does storage play??

...What are the other methods for integrating more solar/wind into the
grid?
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Grid Flexibility can come from many sources
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http://www.nrel.gov/docs/fy14osti/61721.pdf
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General Insights on Storage for Power Systems

* |In most power systems, storage is not yet needed to integrate larger amounts of
variable RE.

e Storage applications need to consider duration, location, and ability to combine
and monetize multiple services

e Storage is increasingly cost competitive for short-duration ancillary services, and
long duration applications that combine some elements of capacity, energy and
transmission services

* As RE penetration increases, this increases the value of storage, and storage
becomes an increasingly valuable tool for RE integration

— There are important potential tradeoffs when considering co-location of storage
with RE or siting storage closer to load

e Storage costs continue to drop — therefore, we need to monitor closely
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Thank You

www.nrel.gov

Nate.Blair@nrel.gov
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