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Abstract: To address the insufficient alignment between energy storage configuration and
revenue assessment in overseas renewable energy projects, this paper reviews energy
storage policies and commercial mechanisms in six representative markets, including the
United States. Drawing on publicly available project cases, it analyzes the effects of grid
connection requirements and contractual obligations on energy storage design and illustrates
their economic implications using a numerical example based on simplified lifetime cash
flows. Different applications require different storage durations and control capabilities, and
storage configuration should therefore match the services provided. The analysis indicates
that market access rules determine service eligibility, while grid connection limits and capacity
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reserved for contractual obligations jointly constrain the power and energy available for
trading. Long-term contracts can improve revenue predictability but impose sustained delivery
and availability requirements, potentially necessitating capacity augmentation to maintain
contractual performance. The numerical example illustrates how grid connection limits may
reduce revenue, connection upgrades increase capital expenditure, and commissioning
delays postpone investment recovery. Revenues from ancillary services and other market
activities may decline as competition intensifies, and first-year revenue should therefore not
be extrapolated unchanged over the operating life. Revenue assessment should distinguish
calendar-year changes in market revenue from equipment degradation by operating year to
capture the effects of commissioning delays on initial revenue levels and the timing of
investment recovery. Grid connection studies should begin during equipment selection, with
actual deliverable capability linking technical configuration to revenue estimation; project
assessments should also account for local policies and contract terms and verify operational
feasibility using electricity price time series at a temporal resolution consistent with local
market trading and settlement rules.

Keywords: renewable energy; energy storage; grid connection; electricity market; economic

analysis
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Fig.1 Service requirements, configuration constraints, and value-realization pathways for typical overseas
energy-storage applications
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Table 2 Engineering characteristics, application suitability, and bankability constraints of major energy-

storage technologies
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Table 3 Main revenue arrangements and configuration constraints of overseas energy-storage projects
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Table 4 Comparison of typical overseas renewable-energy and storage projects
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Fig. 2 Relationships among grid integration, operational constraints, and revenue realization in overseas
energy storage projects
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