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Photovoltaic power generation

INEXPENSIVE

$0

$4,000

$8,000

$12,000

$16,000

1985 1995 2005 2015

Turnkey Utility-
Scale PV $/kW 



Research and Results
Subtitle

ISC – Uso [INTERNO/RISERVATO/RISTRETTO]

UNSUBSIDIZED  $/MWh (divide by 10 for cents/kWh)

New plants

Fully depreciated plants

2021

© Lazard, Perez et al.



Research and Results
Subtitle

ISC – Uso [INTERNO/RISERVATO/RISTRETTO]

UNSUBSIDIZED  $/MWh (divide by 10 for cents/kWh)

New plants

Fully depreciated plants

2021

© Lazard, Perez et al.

2035

Environmental & Strategic Externalities

e.g., Ukraine
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MARGINAL PVGRID-DOMINANT PV
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load shape

PV generation

Transform PV into load shape
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CAES Compressed Air Energy Storage

SC Super Capacitors

FW      Flywheels
L/A Lead-acid batteries

Li+ Lithium-Ion batteries

Na-S Sodium-sulfur batteries

Ni-Cd Nickel-cadmium batteries
Ni-MH Nickel-metal hydride batteries

PSH        Pumped Storage Hydroelectric

VR          Vanadium Redox Batteries
Zn-Br     Zinc Bromine Batteries

SMES Superconducting Magnetic E. S.

PTES

CAES
Na-S

PTES     Pumped Thermal Elec. Storage
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Macro-mechanical
Electrochemical

Fast response
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INTERMITTENT FIRM/DISPATCHABLE

+ OVERBUILD SOLAR & CURTAIL

IMPLICIT STORAGE

Midcontinent System Operator
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NOT MONETIZABLE TODAY
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