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Data Review

Wide spread of revenue potential for 

electricity storage in common applications
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Source: Graph structure and data for US from Balducci et al. Assigning value to energy storage systems. Energy Environ. Sci. 11, 1926–1944 (2018).



Revenue vs requirements

Revenue potential varies with application 

requirements
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Service categories from Battke, B. & Schmidt, T. S. Cost-efficient demand-pull policies for multi-purpose technologies. Appl. Energy 155, 334–348 (2015).
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Reward for power capacity increases with 

frequency and discharge duration
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Revenue potential – power capacity 

US$ / kWyear

Note: Circled numbers refer to 12 core applications defined in Schmidt, O., Melchior, S., Hawkes, A. & Staffell, I. Projecting the Future Levelized Cost of Electricity Storage 

Technologies. Joule 3, 1–20 (2019).



Reward for discharged energy increases 

with reducing cycle frequency
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Revenue potential – discharged energy

US$ / MWh

Note: Circled numbers refer to 12 core applications defined in Schmidt, O., Melchior, S., Hawkes, A. & Staffell, I. Projecting the Future Levelized Cost of Electricity Storage 

Technologies. Joule 3, 1–20 (2019).



Levelised cost of storage (LCOS) & Annuitised capacity cost (ACC)

Recap: Lifetime cost for 9 technologies in 

various applications up to 2050
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Discounted cost of a MWh discharged or for providing a kW power per year. 

𝐴𝐶𝐶
$

𝑘𝑊𝑦𝑒𝑎𝑟
=
𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝑐𝑜𝑠𝑡 + 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑐𝑜𝑠𝑡 + 𝐷𝑖𝑠𝑝𝑜𝑠𝑎𝑙 𝑐𝑜𝑠𝑡

𝑃𝑜𝑤𝑒𝑟 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦

𝐿𝐶𝑂𝑆
$

𝑀𝑊ℎ
=
𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝑐𝑜𝑠𝑡 + 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑐𝑜𝑠𝑡 + 𝐷𝑖𝑠𝑝𝑜𝑠𝑎𝑙 𝑐𝑜𝑠𝑡

𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 𝑑𝑖𝑠𝑐ℎ𝑎𝑟𝑔𝑒𝑑

Source: Schmidt, O., Melchior, S., Hawkes, A. & Staffell, I. Projecting the Future Levelized Cost of Electricity Storage Technologies. Joule 3, 1–20 (2019).



Revenue vs cost (US$/MWh)

Comparing revenue potential (energy) 

and levelised cost of storage suggests…  
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Revenue potential (energy) Levelised cost of storage

Source: Schmidt, O., Melchior, S., Hawkes, A. & Staffell, I. Projecting the Future Levelized Cost of Electricity Storage Technologies. Joule 3, 1–20 (2019).

Discount rate: 8%

Electricity price: 50 $/MWh



Profitability in US$/MWh

…potential business cases for applications 

with>300 cycles and >1 hour discharge
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Discount rate: 8%

Electricity price: 50 $/MWh



Revenue vs cost (US$/kWyear)

Comparing revenue potential (power) and 

annuitised capacity cost reveals… 
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Revenue potential (power) Annuitised capacity cost

Discount rate: 8%

Electricity price: 50 $/MWh

Source: Schmidt, O., Melchior, S., Hawkes, A. & Staffell, I. Projecting the Future Levelized Cost of Electricity Storage Technologies. Joule 3, 1–20 (2019).



… two application categories for potential 

business cases 
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Profitability in US$/kWyear
Discount rate: 8%

Electricity price: 50 $/MWh
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Online Tool

Test your own assumptions on 

www.EnergyStorage.ninja
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http://www.energystorage.ninja/


Technology input parameters

All cost and performance parameters 

relevant during technology life considered
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Depth-of-discharge

Impact of depth-of-discharge on cycle life 

is considered
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