
Sustainable Energy

Lecture 16:  Storage, Transportation and 
Distribution of Energy



Overview of Energy Supply Infrastructure

• There are four major needs that storage of energy addresses:
• Dispatchability – responding to fluctuations in electricity demand

• Interruptibility – reacting to intermittent energy supplies like wind and solar 
energy, the seasonal variations of hydropower and biomass, and the periodic 
instabilities that occur in fossil fuel supplies.

• Efficiency – recovering wasted energy

• Regulatory driven needs – meeting distribution and other transmission capacity 
expansion requirements

• Storage Options
• Natural gas – liquefied natural gas storage

• Pumped storage hydropower

• Electrochemical storage batteries

• Recovery of waste energy 
• Hybrid cars

• cogeneration



Connected Efficiences and Energy Crisis

• Overall efficiency is a product of the individual process 
efficiencies.

• The efficiency calculation can be misleading….just 
remember you cannot violate the laws of 
thermodynamics.   See Figure 16.3…..for a confusing 
example!



Figure 16.3



Modes of Energy Storage

• Tables 16.1 and 16.2  list common energy storage types 
and their characteristics.

• Short period energy storage technologies:

• Capacitors

• Batteries (electrochemical energy storage)

• Flywheels (kinetic energy storage)

• Long period energy storage technologies:

• Pumped hydropower (above and underground)

• Compressed air storage (CAES)

• Hot water or molten salts – for thermal loads

• Natural gas liquefaction

• Chemical energy storage – hydrogen, other fuel conversions

• Superconducting magnetic energy storage (SMES)

• See Table 16.3 for capital costs of storage systems.
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Compressed air energy storage



Table 16.3



Energy Transmission

• Figure 16.7 gives estimated costs for energy transmission.

• US transmission and distribution losses average 11% of the power 
supplied.  



Figure 16.7



Energy Distribution Systems

• Central distribution systems

• Distributed generation systems
• ICEs

• Small gas turbines

• Fuel cells

• PV 

• Wind 

• Micro-hydro

• Table 16.5 compares central and distributed generation systems.

• CHP systems provide increases in overall efficiency



Table 16.5a



Sustainability Attributes

• Access to storage will enable renewable technologies to be more 
effective and may lead to higher energy capture and utilization 
efficiencies.

• Distributed energy systems may reduce environmental and safety 
concerns associated with centralized systems.

• Energy storage systems costs can be high but the availability and 
long-term advantages to the infrastructure investment are large.

• Revamping our energy system infrastructure (production, 
transmission and distribution/delivery systems) will require a 
significant investment and commitment.  




