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I Barriers to Deployment of Energy Storage
Systems

* Macro Impact of Energy Storage to the State, RTO, Utility
— Integrated Supply, T&D, Environmental (CO2) Analysis
 EPRI U-Plan Analysis of ERCOT in 2009 ( October 2009)
 EPRI Merge and Prism Analysis (July 2009)
Application Solution Cost / Value / Gap Analysis
Resolve Risks in Deployment of Energy Storage Systems
— Full Integrated Systems > Cost Reduction > Standardization
— Technology / Vendor Risks
— Regulatory treatment
>> |[ncrease Demonstrations of Storage; Use Cases Verified
Energy Storage in Smart Grid — looking beyond bulk stoage solutions
— Demonstrations and Business Case Assessment
— Advanced Inter-operability and Interconnection Standards

Market Rules which encourage win-win and easy monetization of numerous
value streams

* Increased R&D and in the basic sciences area to bring promising new
technology to market
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U.8. Electric Sector

Full Portfolio of Energy Solutions needed for a Low

Carbon Future
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Achieving all targets is very aggressive, but potentially feasible.
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*Energy Information Administration (EIA) Annual Energy Outlook (AEO)
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Wind Power
Large Power Fluctuations

Could you predict the energy production for this wind park
either day-ahead or 5 hours in advance?
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I Energy Storage and Wind Integration
Key Research Questions

e Can Energy Storage
Increase the penetration of
wind generation ?

« What options and operating
parameters are optimal for
Increased wind penetration?

* What is the underlying
economic value proposition
of bulk energy storage?
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I R&D Needed to Understand Cost and Value in Varioius
Applications — (EPRI work underway in 2009)

Cost and Value Ranges for Storage Technologies in System Applications
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I@ R&D to Understand Cost / Benefits

San Francisco Energy Storage Valuation Tool Results (Hourly
Pricing, Utility Dispatch
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Need to Easily Monetize Benefits
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Presenter
Presentation Notes
The values displayed ($352.42, $78.55 and $430.96) are the net benefits for the utility, customer, and total for society, respectively. 
The units are in $ per kWh.


R&D to understand Sensitivity in Cost / Value
SF Hourly Pricing Sensitivity Analysis: Tornado Diagram

T&D Deferral

Cycle Life

Reliability Value

Energy Cost
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Maximum Storage System Cost for Net Benefit ($/kWh)

$431/kWh
Base Case

O&M Cost
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Presenter
Presentation Notes
The sensitivity analysis is shown in this figure. The T&D deferral values, and to some degree reliability values, have the most impact on improving the maximum storage system cost.  With a T&D deferral value of $100/kW, this application could be justified at storage systems costs of just over $550/kWh.

Because the maximum system life is estimated at 20 years, increasing the cycle life has no effect on the maximum storage cost for this application.  Decreasing the cycle life, however, can drastically reduce the maximum storage cost, down to $220/kWh for a 500-cycle system.


IQProjected Regional Technical Potential for
Electricity Storage Applications

Near-Term Technical Potential Mid-Term Technical Potential

New York: 2 GW States with average commercial electricity
California: 3 GW prices greater than 11 cents/kWh:

5 GW Total 12 GW Total

(1,125 GWh @ 225 hrslyr) (2,700 GWh @ 225 hrs/yr)
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Presenter
Presentation Notes
These projections assume that all of the commercial office and retail buildings in their respective states are able to take advantage of hourly electricity prices for energy storage applications.  Currently, areas with high pricing differentials (greater than 10 cents/kWh) are limited to urban load pockets and population centers.  For areas in these states with electricity pricing differentials similar to New York City and San Francisco, utility-dispatched energy storage applications should be economically viable in the near term. 

In the mid-term (anticipated within 8 to 15 years), other high-price states are expected to experience higher rates and growing peak demands, including Texas in the West, and the entire Northeast region in the East. Illinois, particularly the Chicago area, is another state with high electricity prices where the hourly pricing strategy could encourage storage applications.  Should storage installed costs drop, these regional potentials may become economically viable sooner than 8 years.
In the North East the technical potential by state is: NY 1.9 GW; PA 1.2 GW; NJ 1.0 GW; MA 0.67 GW; CT 0.35 GW.

The technical potential (GW) found in these estimates could apply to customer-based energy storage utilizing time-of-use strategies, although the total energy (GWh) would be much greater due to longer discharge times and more frequent operation. However, for this scenario, energy storage prices would need to drop to levels out of the realm of near-future possibility.  

Additional potential, while not evaluated here, could be found in other market segments, such as residential buildings and shopping malls.


Changing Market Rules could be a Game Changer for

Storage Technologies
Increase in Energy Storage Value with Changed Rules for Regulation Markets
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— Minimum bid duration of 1hr

— Minimum bid size of 1 MW

— Prohibition of asymmetrical bidding (except in CAISO)
— ISO-NE and CAISO in pilots
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