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Role of Energy Storage
Modern Life
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Energy Storage Application

Commercial & Industrial

LargeScale
Renewables

Substation Microgrid Residential

Energy Storage has potential application
across the entire electricity enterprise value
chain



Value of an Integrated Grid to Society




Definition of a Storage System

Electricity Electricity
——— — —) —
Converter Storage Converter
Gas reservoir Gas
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Heat electrical Heat
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Defines Defines
charge power Defines storage discharge power
(charge duration) capacity (discharge time)
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Mapping Storage Technologies

Discharge Time at Rated Power

Bulk Power Mgt
Pumped

UPS T&D Grid Support
Power Quality Load Shifting
d
3 Flow Batteries: Zn-Cl Zn-Air Zn-Br
== VRB PSB New Chemistries
T = Advanced Lead-Acid Battery
Supercapacitors NaNiCl, Battery
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Hydro

1 kW 10 kW 100 kW 1 MW 10 MW
System Power Ratings, Module Size

100 MW 1 GW




Definition of a Storage System 1 Pumped Hydro Storage

Electricity Electricity
— —) —) ——
Converter Storage Converter
reservoir
physical
Pump defines Turbine defines

charge power Water bassin defines  discharge power
(charge duration) storage capacity (discharge time)
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Pumped Hydro Storage

Transmission Lines

% Transformer
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What Size do Storage Systems Have?

A PumpedHydroStorage: 1 rhat a hight of 360 mfor 1 kWh
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Stationary Battery Storage Systems

Source: http://www.goldisthal.de
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