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Summary of Discussion

 CSP with dispatchable thermal energy storage
provides and maintains both operational benefits
(fuel and emissions) and capacity (reliability) benefits
to regional grids

* This is especially true at high penetrations of variable
renewable technologies such as PV and wind

e CSP can support additional generation of variable
technologies due to its flexibility relative to inflexible
baseload coal generation.
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PLEXOS Analysis of Operational and Capacity Benefits of CSP.in
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CAISO Analysis — Operational.\alue
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CAISO Analysis — Capacity.Value

CSP integrated with thermal energy storage maintains

high capacity value

Capacity Credit (%)
CSP-TES
] PV
(with > 3 Hrs Storage)
33% RPS Scenario 92.2% 22%
40% RPS Scenario 96.6% 3.4%
NREL 2014 80 ===NV Power: Perez et al (2008)
- ===CA Case Study: Mills and Wiser (2012)
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Mills and Wiser 2012

===CA Case Study: Jones (2012)
“==APS - Tracking: R.W. Beck (2009)
===APS - Fixed: R.W. Beck (2009)
“==WestConnect: GE Energy (2010)
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CAISO Analysis — Total Valuation

« Relative value of CSP is $48/MWh greater than PV in the
33% scenario and about $63/MWh greater in the 40%
scenario
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Cost Reduction Impact of Policy.and.Learning
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regime change”, Nature Energy, 2017
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Quantifying the Benefits of CSP with Thermal Energy

Storage

Reports available at |
https://www.nrel.gov/research/ !
publications.html

Authors: | i
° PauI Denholm Estimating the Value of Utility-

Scale Solar Technologies in
California Under a 40%

o J e n n |e J O rge n SO n Renewable Portfolio Standard
) Mark Mehos _Jorgenson, P. Denholm, and M. Mehos

Key Words
* Concentrating Solar Power

NREL is a national laboratory of the U.S. Dep of Energy
Office of Energy Efficiency & Renewable Energy
Operated by the Alliance for Sustainable Energy, LLC

This report is available at no cost from the National Renewable Energy
Laboratory (NREL) at www.nrel govipublications.

Technical Report
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May 2014

Confract No. DE-AC36-08G0O28308
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Synergistic Benefits of PV and CSP with Thermal Energy

Storage

Investigated the impact of CSP w/
thermal energy storage as an
enabling technology for high
penetrations of solar (PV and CSP).
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Enabling Greater Penetration of
Solar Power via the Use of CSP
with Thermal Energy Storage

Paul Denholm and Mark Mehos




Average and marginal curtailment rates of PV in base

scenakio
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Marginal curtailment of solar assuming equal energy

mix.of.P\.-and«ESP
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Solar Curatilment Rate

Marginal curtailment of solar assuming equal energy

mix of PV and CSP and additional CSP
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Thank you!

For more information:
http://www.nrel.gov/csp/




