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Abstract 6 

The development of a cost structure for energy storage systems (ESS) has received limited 7 

attention. In this study, we developed data-intensive techno-economic models to assess the 8 

economic feasibility of ESS. The ESS here includes pump hydro storage (PHS) and 9 

compressed air energy storage (CAES). The costs were developed using data-intensive bottom-10 

up models. Scale factors were developed for each component of the storage systems. The life 11 

cycle costs of energy storage were estimated for capacity ranges of 98-491 MW, 81-404 MW, 12 

and 60-298 MW for PHS, conventional CAES (C-CAES), and adiabatic CAES (A-CAES), 13 

respectively, to ensure a market-driven price can be achieved. For CAES systems, costs were 14 

developed for storage in salt caverns hard rock caverns, and porous formations. The results 15 

show that the annual life cycle storage cost is $220-400 for PHS, $215-265 for C-CAES, and 16 

$375-480 per kW-year for A-CAES. The levelised cost of electricity is $69-121 for PHS, $58-70 17 

for C-CAES, and $96-121 per MWh for A-CAES. C-CAES is economically attractive at all 18 

capacities, PHS is economically attractive at higher capacities, and A-CAES is not attractive at 19 

all. The developed information is helpful in making investment decision related to large energy 20 

storage systems. 21 
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