ABOUT THE “UNSUNG HERO” OF THE
ELECTRICITY GENERATING SYSTEM:

THE GRID



Some analogies between the flow of current in a conductor, and
and the flow of water in a rigid pipe (good to keep in mind for
those who are scared by “Volts”, “Amps”,

“Ohms”....):
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One more thing to remember:

Rigid water pipe:
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The volume flowing in = the volume flowing out
(water cannot accumulate in the pipe)
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Basic laws of electric current flow:

OhmLaw : | =\L

R
Work done by electric current | over a

time period At: W=V -] At
(converted into Joule heat).

Then, thepoweris: P=V I
Combining with theOhm Law, we get :

P=12.R




Transmission line ;R
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Power recieved : P, =R, - 17

Power dissipated in transmission line: P, =R, - 1°

Totalpowersendout: P, =P +P, =(R +R;)-1?
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E.g,if R, =R_, then50% of powersend out is "lost"in the line

Transmission efficiency : ¢ =



Wire resistance: the American Wire Gauge
(AWG) standard.

Wire gauge chart, AWG calculator and theory.

Another AWS table & calculator, more details.



http://www.rapidtables.com/calc/wire/wire-gauge-chart.htm
http://www.powerstream.com/Wire_Size.htm
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Remedy: alternating current + transforme_rs
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Real transformers: the efficiency may reach 97-98%




The same “consumer” as before, but now we use transformers:
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Take,e.g, R, =R, and n=10:
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But the transformers
are not 100% effi-
cient; suppose that
the efficiency of
each one is 97%.
Then:

£ =0.99x%(0.97)?

=0.93=93%

Without transfor-
mers, we had only
50%, and now we
have 93%!
Transformers give
Incredible efficiency
Improvement!



Now it’s clear why we use all those
high-voltage transmission lines,
right?
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Java Applet showing how this grid works



http://images.google.com/imgres?imgurl=http://www.ieee.org/portal/cms_docs_pes/pes/subpages/comm

The Smart Grid Can Deliver

BENEFITS

« Enhanced energy security
* Reduced greeshouss gases

Good Wiki article about the smart grid

US Department of Labor Web Page



http://en.wikipedia.org/wiki/Smart_grid
http://www.osha.gov/SLTC/etools/electric_power/illustrated_glossary/index.html




