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Overview

▪ Energy Flows

▪ Electrical Energy Flows

▪ Changes in Energy Flow
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Source: www.eia.gov

1 kWh = 3412 BTU

Sources

End Uses
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More energy is

devoted to electricity 

generation than any 

other sector.



Source: www.eia.gov
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Exercise

In 2022, 33.1 Quads were used to generate electricity. Of this, 
19.8 Quads were lost in the energy conversion process. What is 
the average efficiency of the energy conversion process?
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Exercise

In 2022, 33.1 Quads were used to generate electricity. Of this, 
19.8 Quads were lost in the energy conversion process. What is 
the average efficiency of the energy conversion process?

Answer: 100 x (1 – 19.8/33.1) = 40.2 percent

Conversion of thermal energy to electrical energy has a low 
efficiency (although not all electricity is generated from 
thermal energy, for example, in a wind turbine).  Overall 
efficiency has been rising—why?
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Exercise

In 2022, 0.81 Quads were consumed by losses associated with 
transmission and distribution of electricity. How efficient is the 
transmission and distribution of electricity? (Gross electricity 
generation was 15.18 Quads).
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Exercise

In 2022, 0.81 Quads were consumed by losses associated with 
transmission and distribution of electricity. How efficient is the 
transmission and distribution of electricity? (Gross electricity 
generation was 15.18 Quads).

Answer: 100 x (1 – 0.81/15.18) = 94.7 percent

The electrical system is highly efficient. 
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Energy Flows (U.S.)

2022: 4,240 TWh (terawatthours) of electrical energy consumed
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Snapshot statistic

What are the trends?
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U.S. Energy Flow, 2003  

Quadrillion BTU

98.16 Quads
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Source: www.eia.gov

1 kWh = 3412 BTU

Sources

End Uses



Dr. Henry Louie14

100.17 Quads
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Source: www.eia.gov

97.68 Quads



U.S. Electricity Flow, 2003  

Quadrillion BTU

Dr. Henry Louie16



Dr. Henry Louie17



Recent U.S. Electricity Trends

Generation (and consumption)

about the same in 2005 as in 2022,

even though population increased by

+20 million
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Power Plant Capacity Additions by Year

▪ Coal: most built before 1980

▪ Nuclear: built between 
1960s-1990

▪ Wind: 2000-present

▪ Hydro: pre-1930 to mid 1980s

▪ Natural Gas: sporadic
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▪ Recent additions have 
been primarily solar, 
natural gas and wind



Global Electricity Consumption

▪ Global per person 
electricity consumption 
has steadily increased 
260% from 1972 to 2015 
(2.3% per year)

▪ Total electricity 
consumption increased by 
505%

Global Electricity Consumption
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2.4 billion people rely on solid biomass for 
cooking/heating

733 million people do not have access to 
electricity

Energy Poverty

Energy Poverty is: 

the lack of access to modern fuels



Distribution of Population without 

Electricity Access
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Rest of the World (9.39%)

South Asia (19.28%)

Sub-Saharan Africa
(71.33%)
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Key Points

▪ Electricity is an important component of the U.S. energy mix, 
consuming about 40% of the energy

▪ Generation resource mix in the U.S. is composed of mostly coal, 
natural gas and nuclear power plants

▪ Coal-fired power plants are in decline, while natural gas, wind and 
solar power plants are increasing

▪ Electric consumption has been relatively stable in the U.S. for the 
past 20 years

▪ Electric power system is highly efficient (but conversion of 
thermal energy to electric energy is not)

▪ Approximately 10% of world does not have access to electricity 
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