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Solar PV Compared with ORC and Thermal
‘Storage: Capacity Factor Insights (CSP-4)

Scientific Achievement:

We describe the implications of the performance and cost of
solar generation systems featuring batteries (photovoltaics, PV)
or thermal energy storage (concentrating solar power, CSP) from
the perspective of capacity utilization factor (CUF) and levelized
cost of electricity (LCOE). We designate optimum regions for CSP
and PV based on CUF, LCOE, and design considerations (size of
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solar field, hours of storage, battery lifetime).
Significance and Impact: PV module field
This work relates to a growing interest in energy storage for solar N B
applications and presents a framework for evaluating the relative -
merits of technology options in PV and CSP from an operational -
standpoint—where asset utilization and minimum electricity cost Jr—— _—
are important decision criteria. CSP outperforms PV on an Storage
economic basis only for applications requiring high capacity — f— |
factors (>0.45) and over 5 hours of storage. )U-,?UJO/;[/’/ - L | =
Research Details: Physics-based simulation of equivalent 50-kW systems ot~ o~ ,,/_JF—/JJ ]
with solar irradiance data for Ahmedabad are coupled to an economic %awo-// - }o/ i
model to derive Capex, Opex, and LCOE. Design variables are subject to a é;m //*’/ Jsg/f‘f/f |
parametric sweep to identify regions of LCOE and CUF with contour plots. 4. — . ——
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