
A.5.IaUa 
a!.IlaaIa 

lnoq'B II'B 

LL5I 'Jaqopo LlIS-I9 

IiU1Jdwo,J fJ.l.IPBlll pU1J S1Jf} fJ.1jjfJ1Jd 

~ 
~EI)>u~nd 

'snUMOIP[ U0!II!lU £1 'l-u petRI S! '\'l-mqudu;) lUe'l
-SAS ;)!lpe[e <lljJ, 'lUU<l'l-S [UlUJelj'lOel'l puu 'Je'l-UM 
3UHp1J 'Al'Ileue lU;)pnU 'SU.:J IU,m'l-UU 'no :A'l-P!l'l
-;)eTe e'l-Uleue.:J O'l- peddu'l- e.m A.:JJ.eue JO Sa;)lnOS 
aAI.!! 'AIIunuuu Ian] JO 'l-aa] ;)!qm u0!IIlq 119 
uUlj'l- elolU Alm;) S;)UH sufi JO sarrcu 000'(;£ :seuH 
uonnqp'l-slP puu UO!SS!lUSUUJ.'l- JO saulU 000'96 
puu S'l-UUld U0!'l-RI;)Uefi ;)!lpala 9L S;)'J-Uledo puu 
SUU!U.IoJW~O 000'9(; A{.Iueu sA:oldlUe aWDd 
'se!l!!!'In ;)!.Il;)ele JO AUnno IU'ndu;) inn se.Ilno 

{ 

-e.I A.I'Isnpul .IeqfO ON ·uol'l-;Jn.I'Isuo;) Meu U! 
AUP JiuPI.lOA\ cpue U0!Il!lU 9'(;$ A{.I'Eeu spuecis 
aWDd 'spuulUap AJi.IaUa JiuIs'Ea.I;Ju! "l{'l-lM a;J'Ed 
daa:l[ 0.1 'salluno;J U!U.I0J![1'lO 817 U! S.lalUo'lsn;) 
UOnnlU 9'9 U'Elj'l- a.IOlU Sall..laS aWDd 'A:Yopo.1 

: :!I~9d .:r.nOHV 

the generator 
Faraday's dynamo weighed but a few pounds. 
We wonder what he would say if he could see 
today's generators that weigh as much as 600 
tons. Despite their huge size and many com
plex parts, they use the same principle as 
Faraday's dynamo. 

The generator has two basic parts: the 
TOtOr- and the statoT. 

The rotor is a giant electromagnet that 
spins inside the stator. It corresponds to 
Faraday's permanent magnet. 

The stator is a stationary part surrounding 
the rotor and containing many coils of heavy 
copper wire. 

When the rotor spins inside the stator an 
electric current is set up in the stator coils. 

____ i1 

,.-suaJY :I!U:l!d pUU spunoJ6dwuO 3'l1~d 01 ap!n~ 
mOA .. :JapiOI aAlId!J:lSap alii JOI 3'l1~d liS" 'JuaA 
AJaAa Sa!l!ll:lUI esalll Ao!ue SUU!UJOmUO Puusnolll 
paJpUnlllBJaAas 'SWBaJIS pUU SJ!OAJaSaJ 
0llxeu AIJedoJd Auudwo:l uo pelB:lOI aJB Aall.L 
'epeAaN BHa!s alii pue a6ueu apB:lSBO alii U! 
Sa!l!I!:lBI punoJ6dwB:I pue 6U!lI:l!U:I!d AUBdwo:l 
9\7 10 auo S! aAoqB eaJ" :l!U:I!d UOIllJS a'le1 

the turbine 
The turbine's job in a power plant is to spin 
the rotor. 

The turbine has a [ong- shaft with many 
blades that receive the force of jetting steam 
or falling water. This force spins the shaft 
and also the rotor of the generator which is 
connected to the other end of the shaft. 

The turbine does the same job as the crank 
on Faraday's dynamo. 

Sincc t he turbine and generator are con
nected, we often refer to them as the turbine
generator or turbo-generator. 

A huge amount of energy is needed to spin 
a heavy turbine-generator at thousands of 
revolutions per minute for hours and days at 
a time. So now it's important to know some
thing about the kinds of energy, or power, we 
use to spin turbine-generators. 
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STEAM 
ENERGY 

As you know, if you boiled water in a tea 
kettle with the spout stopped up so the steam 
couldn't get out, the kettle would blow up with 
a bang. That's because when water turns to 
steam, it takes up more room-it expands. 

But if you put a narrow pipe on the kettle 
and let the steam shoot out the end, you could 
make the steam pressure turn a wheel. 

That's basically what happens in a steam 
power plant. A large boil.er - sometimes 20 
stories high - boils water in hundreds of miles 
of pipe. The water becomes steam which is 
piped under great pressure to the turbine. 

PG&E's biggest power plants use steam; we 
call them steam-electric power plants. 

Most steam power plants in the United 
States boil the water by burning coal. In Cali
fornia, however, oil and some natural gas are 
burned because here these fuels are more 
available than coal. PG&E, like many other 
energy companies, is turning to nuclear fuel. 
Nuclear fission makes the steam instead of 
fossil fuel. 

PG&E has an unusual power plant, The 
Geysers, which uses Mother Nature's own 
steam from below the earth - no man-made 
boiler is needed! After wells are drilled, the 
escaping natural steam is piped directly to the 
t urbine-generator. For more information, ask 
PG&E for the pamphlet "The Geysers". 
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NUCLEAR ENERGY 

An increasing number of steam power plants 
in the United States and other countries use 
uranium. In these plants uranium atoms are 
caused to split in what is called a chain reac
tion. When atoms are split they give off a great 
amount of heat, which is used to turn water 
into steam. From this point, nuclear energy 
plants work just like other steam-electric 
plants. 

PG&E has a nuclear power unit at Hum
boldt Bay near Eureka. We've built two more 
at Diablo Canyon on the San Luis Obispo 
County coast that await government ap
proval to operate. For more information, ask 
for the pamphlet "Nuclear Power From 
Diablo Canyon." 

WATER ENERGY 

You are familiar with the force of water 
spurting from the nozzle of a garden hose. 
This force is created because water stored in 
a reservoir at higher elevation than your home 
creates pressure. 

PG&E has 64 powerhouses in the moun
tains that capture the force of falling water 
to spin turbines. 

These hydroelectric powerhouses usually 
are located in canyons below reservoirs. "Vater 
from a reservoir flows through a tunnel or a 
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canal to a point high above the powerhouse, 
then plunges down through a large pipe called 
a penstock. The water spurts through a nozzle 
and hits the blades of the water wheel (tur
bine) with great force. 

We have as many as nine powerhouses on 
one river using the same water over and over 
again at successively lower elevations. 

After the lowest powerhouse uses the water 
it flows on to towns and farms for drinking 
and irrigation. 

POWER LINES 

After electricity is generated, it goes to trans
formers outside the powerhouse. 

The transformer's job here is to raise the 
voltage. High voltage provides the "push" 
that sends the power on its way as much as 
several hundred miles. Some lines carry volt
age as high as 500,000 volts. 

Thick wires called transmission lines, mount
ed on tall steel towers, carry the high-voltage 
electricity to substations in or near points of 
use. 

Here transformers lo<w er the voltage for 
distribution lines. The wires in your neigh
borhood carry 12,000 volts typically. Trans
formers on poletops or in underground vaults 
lower the voltage again for household use. 


