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The new reality

300,000 mw

new renewables by 2030 to achieve DOE target of 20%

17 US Department of Energy, 20% Wind Energy by 2030, http://www.20percentwind.org/20percent_wind_energy_report_revOct08.pdf



The new challenge B

How are you going to
Integrate 300,000 Mw
of Intermittent power
Into the grid?




Pumped Storageos Essgg_t---i-
development of Renewable Energy

oOoThe good news 1Is pumped storagee.
fore. going to a much hi @He®2009r e ne w:
oWe should start to invest heavi | )
Feb 2009

"one of the bedSeptkOBpt secretsod
"astoundingly efficiente I n this f

renewables to get 20, 30, 50 percent of our electricity
generation, you need pump hydro storage. It's an incredible
opportunity and it's actually the lowest cost clean energy option.
So | will do my best to make that known to the United States:
and directly under our control at in the DOE, we will be pushing
t hidsSeépt 2009

0 Energy Secretary Dr. Steven Chu



Part of the solution P

BO0,000 MW of renewables

50,000 MW of pumped storage

50 Pumped Storage Facilities of 1000 MW



The AquabankE A



The new solution -

AguabankE

Riverbank Wiscasset Energy Center
Wiscasset, Maine
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Alternative Access Ramp Design




The application of
existing technologies

1. underground powerhouses
A LaGrande Hydro Complex (15,000MW) in Quebec
A Churchill Falls (5,000MW) in Labrador
A Niagara Falls Diversion Project (3,150MW)

2. underground mining excavation

A Canadian mines are currently at 8,000 ft depths
compared to the 2,000 ft of project



Underground Powerhouse & Turbines esig =

Churchill Falls
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Carbon Benef il ts =s=gf"

Pumped Storage Operation Cycle

Upper Reservoir
(River or Lake)

Water Flow

Power Water
Generating Pumping

_———————

Water Flow

Lower Reservoir
(Underground)
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Carbon Benef il ts =s=gf"

How AquabankE Operate

A An AquabankE system effectively redu
peaking plants. By generating clean peaking power for 6 hours daily at
full capacity of 1,000 MW, it avoids 6,000 MWh equivalent of CO ,
emissions produced 0)Y, fossil fuel plants during peak demand perlod

A An AqguabankE system consumes excess
electricity for pumping water back to the original source. At an
operating efficiency of 78%, it requires 7.9 hours of pumping daily,
therefore consuming 7,625 MWh. The equivalent CO, emissions
produced by baseload units or intermittent units, such as nuclear or
wind energy is significantly less than a fossil fuel peaking plant;

A Net number resulted from the above processes demonstrates_
significantCO,benef i t s an AquabankE system
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Riverbank Wiscasset Energy Center
Wiscasset, Maine
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Riverbank Wiscasset Energy Center
Powerhouse/Reservoir/Intake




Riverbank Wiscasset Energy Center
Intake Structure
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Riverbank Wiscasset Energy Center
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