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Power System

170,000 miles
transmission lines
and 6 million miles
distribution lines

15,000

generators in
10,000 power
plants
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How Does Power System Work?

Basic Structure of the Electric System
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Power Plants
A Fossil fuels
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Energy Resources for Electricity Generation

U S energy Consumptlon by energy source 201 6 Figure 1-6. World net electricity generation by energy source, 2012-40

trillion kilowatthours
Total = 97.4 quadrillion
British thermal units (Btu) Total = 10.2 quadrillion Btu 40
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Note: Sum of components may not egual 100% because of independent rounding.
Source: U.S. Energy Information Administration. Monthly Energy Review, Teble 1.3 o Liquids
and 10.1, April 2017, preliminary data 619 2012 r 2020 2025 . 2030 2035 2020
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U.S. primary energy consumption by source and sector, 2016

Total = 97.4 quadrillion British thermal units (Btu)

percent of sources

petroleum’
35.9
(37%)

natural gas?®
28.4
(29%)

coal®
14.2

( 15% )

renewable energy*
10.2 (10%)

8.4 (9%)
source

percent of sectors

industrial®
213
(22%)

residential and
commercial®
10.5 (11%)

electric power’
37.8
(39%

'Deoes not include biofuels that have been blended with petroleum—biofuels are included in
‘Renewable Energy”

?Excludes supplemental gaseous fuels

A includes -0 .02 quadrnillon Blu of coal coke net imports.

*Conventional hydroelectric power, gectharmal, solar, wind, and biomass.

*Includes industrial combned-heat-and-power {CHP) and industnal electncty-only plants.
‘Includes commercial combined-heat-and-power (CHP) and commercial electricity-only
plarts

?Electricity-only and combined-heat-and-power (CHP) plants whose primary business is to
sell electncity, or electricity and heat, o the public. Includes 0.24 quadrilion Btu of electricty

https://www.eia.gov/state/maps.php

net imports not shown under “Source.”

Notes: + Primary energy is energy in the form that it 15 accounted for in a statistical energy
balance, before any transformation to secondary or tertiary forms of enargy cocurs {for
example, coal before it s usad to generate electriaty).  The source total may not equal the
sector total bacause of differences in the heat contents of total, end-use, and electric power
sector consumption of natural gas. « Data are preliminary. + Values are derived from source
data prior to rounding. + Sum of components may nat equal tolal due to independent

rounding,
Sources: U.S. Energy Information Administration, Monthly Energy Rewview (April 2017), Tables
1.3,1.4a, 1.4b, and 2.1-26 3
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Transmission

NREL Updated Maps: : S -
Cattora 2062) - Wind Resources and Transmission Lines
Colorado (2004) -

The remaining states use data from the 1987
"Wind Energy Atlas of the Unitzd States”.

Wind Power Classification

Wind  Resource Wind Power Wind Speed ® Wind Speed
Power  Potential Density at 50 m al50m #t50m
Class wim? mph
12 Margnal 200+ 300 56- 64 125-143

3 Fair 300 - 400 €4-7.0 143-1567 U.S. Department of Energy

4 Good 400- 500 70-75 157-168 Energy L y

5 Excellent 500 - 600 76- 80 168-179 -

& Outstanding 800 80- 88 179-197 A ] .

7 Suped 800 - 1600 88-111 197.248 "@ rNQ:L
\Wind spoeds are based on a Weibul k value of 20 v

TBAPRXOT 169

v
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Distribution

Residential Distribution

Load Substaition URC Controller N
Recloser
URC
Residential % Recloser Control
Load A Wireless up to 4 miles
- >

Industrial

Load
@ Fault occurs on the line
@ Local URC Recloser
Sy:‘tom|dmc;s tf!:: f'::l’t
o gy and isolates the fau
%‘:{,’;r;t,fnn section from the grid
Industrial

©

URCs provide fast system
re-configuration to restore
power to effected area, via
wireless communications

Load

Secondary wires
up 10240
volts of electricity

Phone and
Cable TV lines

Common Electrical Distribution Lines

Primary wires
up to 34,500
volts of electricity

-

Transformer
reduces primary voltage
to secondary voltage

Electric Service
to house up to 240 volts
of electricity

Phone and Cable TV
service to house
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Power System Control Center
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