Energy Storage At AEP
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Presentation Notes
Smith Mountain – 5 Units, 586 MW; Leesville 50 MW; 1963 ; 13 Ft to 2 Ft rise (upper/lower); 795’ elv / 600’
Citizens Station, Bluffton Ohio – 2 MW, 14 MWh; Peak shaving, Load following, Islanding
NaS – total of 11 MW, nearly 80 MWh in service

Pumped storage in general is 70 to 85% efficient (pumping energy regained)
Smith Mountain Reservoir�Length ........................40 miles�Shoreline..................... 500miles�Water storage............. l,142,000 acre feet�Normal operating level.......795 feet above sea level Smith Mountain Dam�Length ......................816 feet�Height ......................235 feet�Thickness at base........30 feet�Type.........................Double curvature concrete arch�Volume of concrete.. 175,000 cubic yards Smith Mountain Powerhouse�Number of generating units......5�Capacity Units 1 and 5..... 70 megawatts each Units 2 and 4 ...160 megawatts each Unit 3 ..............100 megawatts 
Surface area 32 sq mi (83 km2)[1]
Average depth55 ft (17 m)[1] Max. depth250 ft (76 m)[1]
Water volume2.8 km3 (0.67 cu mi)[1]
Shore length1500 mi (800 km)

Leesville Reservoir�Length 17 miles�Shoreline 100 miles�Water storage 94,960 acre feet�Normal operating level 613 feet above sea level Leesville Dam�Length .................980 feet�Height ...................90 feet�Thickness at base...70 feet�Type...............Concrete gravity�Volume of concrete.... 100,000 cubic yards Leesville Powerhouse�Number of generating units.....2�Capacity.......20 megawatts each 




Drivers for Energy Storage

Peak Load Shaving / Leveling

— T&D infrastructure project deferrals

— Increased utilization of existing Generation
Premium Power

— Islanding of Load Area

— Power Quality

Integrating Solar / Wind Generation

— Smoothing variability

— Time shifting

Energy Arbitrage

— Charge at lower cost / Discharge at higher value
Ancillary Services

— Frequency regulation

— Spinning reserve
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Presentation Notes
Just as transmission and distribution (T&D) systems move electricity over distances to end users, energy storage systems can move electricity through time, providing it when and where it is needed.    Source EPRI White Paper



Integrating Energy Storage to the
Distribution System

Connection & protection is relatively simple electrically
Current IEEE 1547 Guidelines conflict with some benefits
Traditional “cost / benefit” analysis sub-optimizes application

Should be “visible and controllable” to Distribution operators
via SCADA

Should have “configurable” control algorithms to allow
dynamic changes to meet economic / reliability benefit
opportunities

Should be “self discoverable” for automated integration
Higher penetrations may require “market clearing”
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Presentation Notes
The traditional cost benefit analysis tends to weigh heavy on T&D deferral for the benefits because the energy and reliability benefits are difficult to quantify in dollars.   Also, energy storage projects chosen to defer a traditional T&D project can sub-optimize reliability by deferring a new substation and additional circuits which will provide a larger increase in capacity that is available all the time and not limited by a charge state.  I'm trying to make the point that energy storage applied incrementally to normal reliability will be more beneficial than when it is applied in place of traditional reliability.  I think this helps make the case that as energy storage cost comes down and more storage is applied for benefits other than T&D deferral we will see more incremental benefits.


Integrating Energy Storage

1.2 MW, 7.2 MWh Distributed Energy Storage System in Chemical Station, North Charleston
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CES - Virtual Station Scale Storage

Local Benefits: Grid Benefits:
1) Backup power 4) Load Leveling at substation
2) Flicker Mitigation 5) Power Factor Correction
3) Renewable Integration 6) Ancillary services
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CES Layout
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American Electric Power
Energy Storage

Questions?

Tom Weaver — AEP — tfweaver@aep.com
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