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“There are few things as toxic as a bad metaphor”

--Mary Catherine Bateson
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CaIIenge is Surplus not Shortage

German Electric Power Curtailments
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/ Generalized Energy Storage

Primary Energy End Use Energy
(natural gas, coal, (heat, cooling,
water, etc.) motors, etc.)

End!Use I

Devices

|, <«— Power to Fuels

Gas fields & Pumped hydro, Hot and cold

Pipelines, compressed Water storage
Ydro reservoir* air, batteries, irrigation
Coal piles, dieseI etc reservoirs,

Tanks, etc insulated
buildings, etc:

Primary Energy Storage Grid Energy Storage End Use Energy Storage
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Power to Gas: 200 Year Old Technology

Glomfjord, Norway 135 MW electrolyzer plant. 1953-1991



- Technology Costs Plummeting
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=~ Gas Storage Costs Far Less for Bulk
Energy Storage

Capital Cost (billions of dollars)

$10,000

Capital Cost of Providing 8.7 billion kWh
of Energy Storage

$4,350
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Future expected cost of
batteries cost 250 times

today’s cost of power-to-
gas for storing 3 weeks of
energy now provided by
NW fossil units.

$3.50

1

Batteries @$100/kWh Pumped Hydro @ $500/kWh PtG @ 70% eff and $500/kw




Storage Cost
100 MW Plant at Various Storage Levels

(hours of storage)
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$2 billion cost of 100 X 1 MW e
Electrolysis Plants e
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