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ASSESSING THE ROLE OF LOW-COST,
LONG-DURATION ENERGY STORAGE
VS.

HIGH-EFFICIENCY, SHORT-DURATION TECHNOLOGIES
IN THE CONTEXT OF NEW YORK STATE’S CLEAN ENERGY GOALS

1. Introduction and Background 3. Results
This study compares short duration energy storage, characterized by a high round-trip Curtailment reduction with 1.5 GW of storage on the grid
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2. Modeling approach Focus on Zone K (Long Island)
Zone | Wind (MW) PV (MW) To shift otherwise curtailed energy to the large daily peaks, at least 6 hours of duration discharge is optimal.

A linear program is used to model the Onshore | Offshore | Utility | Distributed A’F the same time, the short-duration technology is effective at shifting energy to the smaller peaks and helping
NYCA. A 1,401 0 214|440 with the larger peaks when necessary.
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Figure 4. A 48-hour snapshot of the hourly generation mix for the solution of Zone K
(Long Island) based on 1 TWh of avoided curtailment.

How much can be curtailed cost-effectively with storage?

The Levelized Cost of Energy for additional generation can be used as a benchmark for cost-effective
storage deployments. The LCOCA, including offsets from additional revenue for capacity rights and
ancillary services, is shown in Figure 5, and compared to the EIA forecast for the Levelized Cost of Energy
Figure 2. Linear program construct for offshore wind 2025 ($92 / MWh). The model predicts that up to 2 GW of dispatchable storage can be
deployed to avoid 1.4 TWh of curtailment annually for the same cost.
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optimize for the lowest cost storage portfolio. A metric is defined to measure cost: the Levelized S 3,000 =
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Equation 1. The levelized cost of curtailment avoidance, where s is a model solution N _
enabling the delivery of E MWh of otherwise curtailed energy per period, T requiring an wiCryo MW  maLi-ion MW —-LCOCA - LCOE of oftshore wind
investment, | and periodic operating costs, O and R can be a periodic non-energy Figure 5. Optimal grid-wide storage capacity and corresponding levelized cost of curtailment
revenue. avoidance for various sensitivities on the constrained curtailment avoided.
The model minimizes the LCOCA by optimizing the following variables: ]
- Technology mix 4. Conclusion
- Aggregate MW capacity per technology The study indicates that the most cost effective portfolio for reducing curtailment is dominated by long-
- Aggregate MWh energy per technology duration, low-cost storage, with a supplement of higher-efficiency, higher cost storage. Accounting for
- Hourly aggregate dispatch of each technology over one year (8760 hours) additional systemic benefits of storage — for example sub-hourly balancing, reliability in constrained grid

locations and intra-zonal transmission constraints - will likely predict larger storage portfolios.



