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. Energy is an importont element in neardy
) S T every ospect of dally living. It is vital ta many
oL T ‘ of our needs, including heating and cooling,

B 1 o - - L : Energy Use and Production

: o : .transportation; and electricity for lighting ond
‘ g - to_run machines. o o
_ The energy for these and many otheruses -
_ is produced In mony different ways. We get ./
R RS ' i N : S - energy from fuels such as oll, coal, notural
A — ; e I " gos. ond uronium. In odditan, we can -
’ : - . horness energy from the sun, running water,

A T , . - - e : ond the wind. Nuclear power is just ane of -
- . ) : o - mony ways.to produce energy. In arderita
) understand its role, we can ask how It relates.

T A ., ta other means of getting energy. In pg‘r—\ )

R \ " ticulor, we con look at the way In which we

E ) A use aur fuels today. i R
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~ “Coment Use of Fools

While tliefe ore mony wqys to produce

energy. we do not Use them all to the same

‘extent.. Some are not fully deveioped while

others ore to0 expensive or of limited poten-
tiol. In foct, most of the energy we use todoy

comes from o few mojor sources--oll; notural

gos. coal, uronium; ond hydroelectnc power.
Two of these fuels, oil and gas. supply neardy

: three-quorters of the energy needs for the

u.s.

v

Oil and. Gos Consumption
- We know thot the demestic supplles of oll
ond gos .ore limited. In fact, ol ond gas

"deposits are being depleted roplgly f we

comlnue to use these fuels at the ;ome rote .

we use them todoy we will have consqrnéd

nearly -ane-quarter of all our oil ond gas

 resources within the next ten years. If there

ore no significont new discoveries within 20

years; thése valuable fuels will be haif-woy

§éﬁé ‘Therefore, it is Vitol thot we develop
other energy sources that con reploce oil and

notural gas so that we may have a supply of

: energy for intd the future.

Alr
Condltlonlng

Nydeor -

Appliances

Hydioelectic

Heat .

oil

Natural”
Gas
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W= ore fortunote In” he- U 5. to hove fuels

besides oil @nd {7+ that con provide us
energy for mony years, AL shown beélow by
the size of the batrels, cool is o very lorge’
energy resource: The three fossil fuels--coal,
oll; .ond’ naturol gos--provide most of the
energy used in the U.S,

Uroniom, which is o nucleor fuel rother
thon o fossil fuel, con olso produce energy. If

used in todoy's reoctors, uronium coold pro-

vide os much energy os either oil or notural
gos. In oddition, if used in odvonced reactors

.known os breeder reactors, the omoont of

energy obtoined from. ufonium could be
muitiplied by o foctor of 60 b

o

branium
with Advanced |
- Reactors @

i

Uronlpm

- with Current

" Technology
Reucmrs

Hydroelectric ‘
O | Annuol
¢ Cus. -
e | !
B -,E’o"o’i;
’ 'Nucleo;ij
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Fossil Fuel Plants -
et I gONVentional fossil plants, off, cool. and
noturol gos can be burned 1o produce heat.
Negordiess of its source. the heat is con:
verted Into steam In a boller: The steom
expands os it passes thraugh o turbine, This
process drives o generator, which produces

electicity. As steom leaves the wibine, it 1s
condensed ond returned to the boailer In the
form of woter,

P ¥ ' . . . o M

‘Nudear Plants - : ( - S , ', . N

‘In o nudlear plont, heatis olso used to pro- ~
duce. steam, which. In_tumn is Used .to

generote electicity: The moin difference

between o fassil plont ond o nudear plont is
the source of heat. The heot in o nuclear<

_ - plonit is produced by o pracess called nuclear

fission; which can occur in speciol types of
" nuclear fuel. - ! C

IS
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Nicleor Fission
The process of Itsioning, of spumng otoms

con produce enough heat to genefote elec-

ticity. Fission occurs reodily in only o few
eléments, such os uronlurm ond plutoniom.
Oné porticulor isotspe of uronlom, U-235; 15

cammonty used In todoy's reoctors. When o

" neutron strikes O’ Uronium-235 otom, it Is

obscubed _This mokes the nucleus of the

U-235 otom unstable; ond cousesit to split -
into twa lighter otoms colled fission products.

At the samé time, energy in the form of heat

is releosed clong with-two or three neutrons.
The neutrons con strike other uranium otoms

ond coise odoitionol fissions: The cominuing

process of fissioning is known os o chain reoc-

tion.

~N

“Fission




Nudear Fuel

= Gy @ few elements fiston easity enoogh

10_be used os fuel in a nudear power plant, -

Of theswe speciol motedols. uronium i3 the
most common fued in today's reoctorns.

Any nudear. fuel, indBding uroniom; most
be procesied thiough severol steps before it
n be uied in o reoctor. The fugl must first
be coefully refined. It is then shaped intc’
smoll ofiinders known as fuel pellets. The
pellets ore less thon 172 indt in diometer,

"as 120 gallons of ol

but ecrh onie con prodiuce oOs mgch energy

_ Fuel pellets ore stached ond seoled in

hoflow tubgs obout 12 feet long. The filled
tobes are colied fuel pins or rods, The rods
are- grouped tégether in bundles known o3
tuel ossemblies. The fuel rods are carefully
spaced i the assemnblies o ollow a ligold

coolont to flow between thepn.

)
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Grsertiies o Grouped i

. upmaxedommwm Nodwfseihdw

tore generotes heat in O (eaaor just Us cool
or ofl generotes heot in'a botler.
interspened omong. W,@,W*’ .
ore movaie onuot s, whidh oce mode of.
marenol thot readily obsorbs neutions, When
mecodﬁdcodsmmmedhmmwr
e nodeor , chow reocgon i the . fosl

assemblies i s&ow’ed down. This reduces the

. omount.of heat produced by the core. Wien

mecont:drodsaemdvdrawnﬁmm

wre. the choin 1eoction peeds up oand -
mebeousp«o&xed

1

ﬂ?octotﬁsul

Theé entre ieoczor cone; which tontoins fvel
cssemblies and control 10ds, is.ehdosed i o
hegvy stoinless steel vessel. 1o ensore safety.

the entire reagtor vessel is houu-d ln o reln-

forced corwrete suucture,. .
A liquid coolant is pumped Into the frwcr:

vessel trough the core to remove heot. Thev
cooiont is then pumped cut of the reactor -

_vessed ond is used ta prodike steam, Mos: of

the nbdear power plonts in the United States
use water 0s 13 coolont. These pmms are
krown as Light Vog Reoctors (LWRs).

-




Boingf'ﬁﬁ Worer Readion
Thete ore two Gistingt cypefd@twotef

‘mhmas awdnmyo!eod'xwpe

'ﬁweuecodedbywma.ondme

‘heated woter is used 10 generate steom. In

the Boiing Waoter  Readior” {BWR), the |
pressu«emd?mereocmfveﬁelu’wefuﬂy-p

contiolied S0 thot te water boils o3 it posses |

trwough the core. This reccor genetes

| steom diectly by the heat from the core.

wnh no h:ermedlcte » stepy. This is known o3

L 2l
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In the Pressurized Wote« Réoctor (F'\VR)

the pressore 15 kept high' enough to prevent . -

-boéhngkeven though the woter is vevy hot.In

point. the  heat 'is. uonsfecred 10 another:
* coolent systern ond steam is produced. The-

the PWR, the heoted woter from the.core is

pumped o o steom:. generator. ‘A this -

water from the core is circuloted-ogoin and

" ogoin through the primory loop. widsoo: e-ver_ e ,

rbeing coqv?ed into steom

: N , _ L
- . L
!
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. trici

- prepgse nuclear fuel: n. oddition. we mMust
-_‘hor?le fiel ofter it is d chorged fiom the.
tar

- ono ground The mill produces

esrobhshed However it is not enough 1o -

K burld o.reactor thot produces heot and,elec- - N

We must oOlso be dble to find ond

The. fuel cycle tepresents oll” the

e

omple(e nucleor power system.

is th frrsr s(ep ln rhe

which hos_ o lorge concgmronon of rhe :

uronium’ compound U505,

YellowtoKe contain amoné other rhmgs

: severol isotopes of vorietres of uronium. One

: ronr becouse it f‘ss:ons readrly in. 0 reactor:

238 is onoiher isotope found - in
not fission os

eosrly:,Unrorruno(eiy notural uromom is coms-

posea onmorrly of U- '238 ond hos %ess thon

.

;,elemen(s thot must be developed to hove ° ’

'235 *con however be mcreosed

ye lchoke to~onother chemic

form ongl

‘then processing it in on enrichment plont.

After- Uronium -is_enriched enoough.ta be

osed in‘oreactor;-itis fabricoted into nucleor_

fuel elements. The- fuel _elements ore
grouped into fue] ossembhes ond placed in

the core of o reactor: The fuel remoins in the -
core and produces power for three to five -
"years before it is rermoved. . ’

After being discharged from the .reoctor

core: nUcleor fiJel is cooled m opool of worer'

"to ‘onother Iocoslon If it is shlpped o o
R reprocessmg plont, voluoble. fuel wauld bé
_,seporoted from -rodicoctive waste:  The

. woste morenol ‘would ‘then bestored sofely
ond xhe fuel would be ovouloble to be used -

ogoin. ‘It reprocessing - plonts are - not
mmedlorely availoble; it is possnble thot the
spent nuclear fuel would’ be shipped to on

rmerrm sroroge focnh:y

The concen(rouon of”

Conversion

Mrninf& Mi"lno

N o UFs -

! mockpile

<2 Light Water Reactor

DlspoSqI

R ngh Level Wosre
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 Noturol -
Hranivm _
©.7% U- 235)

(0:2% U-235)

_ »  Uronlum -
_ (3% U-295)

_Eniiched

spent Fuel

Dlsossembly
2 D!s;olptlon

Bements -

""to Solid

if Waste Uquld
Converslon

Form for Stotoge _ ‘

‘Conversion
to:Endchment

7 Plant Moterial

3 Conversion
to Solid Form

“since natorol

Enrichment - .
The process of enriching Uronium: is’ vecy~

sophlsucoted but it-occomplishes o simple

purpose--it . increases the concentrotion :of

“the isatope 'U-235 in uronium. This IS o

necessory operotion in the LWR fueJ cycle.
‘oronium does not contom

enaough U-235 to'run on LWR.
During the process of ennchment. noturol,,"

Uronium is fed into the enrichment plon

Only 0:7% of this uronium .is U-235, ‘white

.99.3% is onother isotope of uronium, U-238.

The hoturol uronium is prccessed ond Zpllt:

into two streams. One contains the concen- -
wrated Uronium, which is usuolly obout 3_% i
U- 285 ‘This Is sent to; be fobricoted for use in

light woter reactors. The other stream . is-
depleted uronium, or “toils,” thch contoins ;
only 0.2% U-235. Since it is not USﬁble in

tédays reactors, it is s(ored: :

Reprocesslng ) : .
Even ofter fuel is removed from o reoctor, :

it still comolnk some usable nuclear moterial, -
such os uronium or plutonium. ‘The Uscble -

fuel con be solvaged however, only if itis

. reprocessed. This is o method of chemicolly -

separoting voluable nuclear .moteriols from'; i
rodiooctive woste moteriol. - ’

"Nuclear moteriol that is recovered duﬂngQﬂ
reprocessiag con be reused Jmony _tirmes. .

Uronium can be enviched ogain ond:used:in -

light water reactors. Recovered: plutonium -
would probably be stared until It could be -

" used in odvanced reactors:-

Woste moteriol <an be chonged in’ form‘

" fom o liquid to o type of gloss ond then

buried so that it will not contominote the =z

‘
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The Breeding Process E o '
The breeder reactor is oble to_get much
"~ more energy from uronium thon o light water - . ’ ' oL :
reactar becouse it uses it in o different way. - - oo L 4
ter reactor; the fission process o S _ - b
d vily on U-235, s found - ' _ ; ’
_in smioll quontities in noturol uronium: The. =~ @~ ‘

 breeding process depends on o different ele- . ' - o ;
meént. plutonium: When struck by o neutron, -, T ' :
plutonium splits into twa fission particles ond ' o ] .

releases heat ond several neutrons; If these : D T : L
‘neutrons strike other. plutonium otoms, the ' : o : -
fission process con continue in © choin reoc- f : . : . T

” tion: Thisis very similor to fission in_o light ’ _ _ ST
woter reoctor. ' )
But where do we get the plutonium to.

stort the whole-process? It'does not,occurin -~ ¢~ . ,
noture, ‘'ond connot be mined like uronium, / AU o : -
Plutonium is, however, formed inside oll ' :

nuclear reactors thot use uronium os o-fuel. i o RS _ o
This occurs when o U-238 otom is struck by o ; ) ‘
neutron, In generol, this does notresulting -

fission:-Rother; the otom of U-238-usuolly - - s : . : o
obsors the neuton, ond on otom of - S - %

~

:  extent’in light water reoctors: Breeder reac-- =
tors, however, ore designed to ehhonce this-., -
effect. In t. breeder reoctors con crecte . - Lo T Ca

- - . . - . / : ) M

mare plutonium thon they consume. S

—— e
- ) . e . p

-~ . - i

- Absorption
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: . © The most cammaon design. for @ breeder s

w o _ ‘ - S reactor- uses - liquid sodilm os ‘o coolont, -
rather than water. This; type gffrfeﬁoctor is- -

) : e -kriown @5 a bqoid Metal Fast Breeder Reac- ;- .

’ : o tar. (LMFBRY. Liquid sodlum is_on excellent "

%' heat-tronsfer fiuid, ond it ollows the LMFBRta ™

T L - . . o ©° . be aperated at high- témpevratures and law
’ o . oo o pressures. This producesomoié efficient con-
Co o ' version of heat'into elecmclty C
_ o ' . ‘ ‘\' - _ _In_a breeder reojtor. liquid - sadium s .
. ’ ‘ . o : ) _ pumped thr@gh th , core aond into o heat
‘ : i . exchanger. Thereigfefqt from the gplreﬁlg, .

tronsferred to,; an ther sodium coalont -

ajjloop of liquid sodium is

m. Since the sodiumin

ever passes through the
v, it does nat beconie

e e ] ) : : ,4 Breeder Reoctorpeﬂgn 'j-v~;,

: s . system.- This_secd
- LT T - Usedto generote 3
o _ A ' o 7 . the secondary |
’ . CL _ L S v care of the rea
- ’ = sadicoctive. | f -
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Uronium Toils
Stc_sckblle .

=\
. LWR Spent Fuel _
- Storage

-

Plutonium

ngh Level Woste
Disposol

The fuel cycle for the breeder reactor Is dlf-

: ferenz from the I:WR fuel cycle \Vith the

-convert, or enrlch uronlum since it does not

require high corcentrations of U-235. The

. uronium thot is‘used in the breeder reactor

. - produced ‘by. :enrichment plonts.

Aruitoxt provided by Eic:

con be toRen from the depleted stockpile

sroduce This is
useless in_o light woter reactor, but con be

" converted to plutonium ond Used as fuelino..

breeder reqgctor.

"In order to’ obtoin plutonium to fuel o
breeder reactor, it IS necessory to reprocess

- nucdlear foel thot has been removed from

.another reactor. Light. woter reactors pro-

duce some plutonlum durlng normol opero-

tion, ond the' spent fuel from this type of

reactor’ may be reprocessed to recover -
plutonium for o breeder reactor. In oddition, *

fuel dischorged from breeder reactors con be

repmcessed and reused ogoln ohd ‘ogain.

1!




7 ﬁ\,. 7
. . . : Breeder Reactors In the U.S. =
T .- _ The abjective of the U.S..breeder reactar
- " “pragram Is ta develap the:technolagy.ta the
‘ . paint where the reactars may be built com- 7
. - o . - mexcially. As port af this. pragrom,- the U.S.
\ . ; S - . built several experimental breéeder reactars; -
S v : , starting In 1954. The mcst recent reactar to’

S ‘ SRR . be, completed is the Fast Flux Test Facllity,
o : . T gh(ich is used to test matevials and fuels that

K : : _ R . may be used in future reactars. The next step
N T _ . Is-ta camplete the Clinch River Breeder Reac-
N - Co - o . tar, which Is currently under canstroction. The
\ ‘ S . " *__ final stage in developing the breeder reactor
R . C . I . - would be ta canstruct o large-scale
NS . L _ . demanstrotion plont: T :

ERI!
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History of Nucleor Power in-the U S

In December of 1942; o team of scientists;
led by Nobel prize physicist Enrico Fermi, pro-
duced the world S flrSt .cor 'trolled\ nyclear

Stogg Field in Chlcogo in o simple ‘e .
This* eafly nucleor. research wos di eczed
toword developmg weépons for Use fﬁ Vorld
Wor II

olso importont.to’ the scientists. Fermii wi Ote

"We oll hoped thot with tHe end of the

emphosis would be shifted decidely fror

weopon to the peoceful ospects of o:omlc S

energy
__ Shortdy oftggi\VorId Wor I, the U.S. govemn-

ment begon to develop civilion
oppliconons of nudeor power. By the

[ oSN . AR -

mid-1950's, it wos o goal of the government |

to demonstrote thot nucleor power could;

sofely produce  electricity  for use in the

privote sector. As o first step towards achi

ing this gool,’. the .U.S.- government
developed the light woteér reactor, ond com:

missioned the first one in' 1957: This wos the

first reoctor in the U.S. to provide. elecmcnty to-

the public’

Nthough tﬁs ﬁtst dont was entirely ﬁncnced .

ond ccsn*stru;ted by the goverment; subse-
quent projects’” *encouroged industry por-
thlpouq?“ Thiough cooperouve effons by

govemment ond industry. o series of ieoctors

were constructed. These ‘plonts were the
forerunners, ‘of todoy's commierciol reactors.
Therfirst generotion -of light ‘woter reactors
includes ' Diesden-1 :in lllincis ond Yonkee
Atomic -Power Stotion in- Mossochuse;;;

which - were commissnoned in the eordy
1960's: o

Aruitoxt provided by Eic:
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- : 'LWR Construétion -~ . ;/

Thraughout tﬁé déi}éidbiﬁéﬁi of
nudear power plonts, on industry grew to
meet -the: new demand for nuclear cam- -

ponents ond services. Dy the mid-1960’sy a
nucleor industry wos sufficiently established .

that governmem assistonce waos no longer

.“necessary ta build o reactar: In 1963; the first
- arder wos: placed for o reactar !ho! did not . .

involve .govemment funds. This. order opened

the door for a large number of reactor sales
in the lote 1960's and earty 1970's. In fact
within five years of the first arder, the utilitie:
hod committed themseives to building neary
77.000 MWe of nuclear generating capacity.
By 1973, 56 reqctors were operating, and .

today nearly 80 nuclear unlts ore prbduclng

" electricity:

-
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. Nudlear Reactors in the U.S, o
In the post few yeors, nuclear reactors /-

hove provided steady and relicble powerto / : . .
mony oreos of the United Stotes. Approx: * / . S -
imately 80 nucléar power plonts ore licensed ' .

to operate today. ond these reoctors pro-. .

vide 11 % of.all iéé'éiétiiifcity usedin the U.5. : h - .t
~In- certoin oreos of the Midwest ond - 2 :
Northeast, mofe than holf of the electricity is . ; ‘ : T

produced by nucleor generating untis. - a ) -
In oddition to those plants in operation. - '

another 80 rilclear units are being buil’ond . - .

there ore plons to construct even more reoc: ' oA
.tors. When_ these plonts ore” completed, S
mare thon 150 nucleor pawer plants will be”

operoting in the United Stotes.
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NucIeO( l{eouors 'I'hroughout the Wodd L e
Nuclear pawer is an' importont saurce. of :
electricity in mony notions, as: shown by

these two maops. The uppet mop shows the”

traditional view of the wodd. In’ the -map ,

]
below, the area of a nation is proportional to |
the size of its nuclear progrdm in 19835: ltcon . /

be seeri that the United States hos the
world's ;lorgest nucl€or- _power progrom. S
Mony other nations, such as .France and.
Japon, plan to develop o Iorge amount of

oddiuonol nUclei:r generoting copacity . _ .

SRR

. Breeder. Reactors Thréﬁghbutr :he Wodd .

i

A- number of nations with jlorge nuclear
programs have Invested in developing
breeder reactor technology Fraonce, the

United Kingdom; and the Soviet Union have
already. completed demonsuodon plonts
oo West Germany and Japan w will soon follow: In

“the figure; the size of each country is deter-
mined by the slze of the lorgest breeder .
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Fission - The process by which o neuvan strikes o nucleus’

\

" DEFINITIONS OF BASIC TERMS

THE FISSION PROCESS

- Neutran - A " bosic atomic pomcle thot hos no electricol
charge. Neutrans and pratans. which are positively chorged
potticles, farm the centiol portion of the atom known os the .
nudieus. Negatively charged electrons orbit_the nucleus ot -
vaiious distonces. The ¢hemicol and nuclear properties of on
otom ore determined by the number of its neutrans, pro-

tons. ‘ond elections. -

‘ond splits it into twa frogments. Duting the pracess of nuclear

fission; several neutrons are emitted ot high 5peed ond
heot ond radiction ore releosed

Choln Reocuon The contmumg piocess of noclear fissian-
ing. in which the neutrons releosed from every fission mgger
Gt legst one other noclecr fission:

Fisslén Produccs The two small. otoms creoted when o
nucleus fissions, The moss of the fission products is less than

that of the original nudeus The duffererice in mass is released
s energy. :

Isoropes - Atoms hovmg the same nomiber of protons but o
different number of .neutrons. Twa isotapes of the s

atom ore very similar and difficult to separate by ardinory

chenhicol meons. lsotopes con have very different nuclear

” properties; h0wever Forexomple. one isatope moy fission
readily. _while another isotope of the some Gtam moy not

fission ot all.

Uronium - A metallic element found in noture thot is:com-

monly used as o fuel in nuclear reactars. As faund in nature,

it contoms two Isotopes--Uromum -235 ond uronium-238.

Uronlyg) 235 - '[bejess obundont uronlum is tope. account-
ing for Jess thon one. percent of noturol
Uronium-235 splits, or fissions. when struck by ’o neuotron;
When uranium is used as a fuel in'c nuciecr reactor, the con-

centiction of U-235 is often increased ta enhonce the fission
process For exomple, the fuel for light water.reactors con-
- tains aboot 3% Oronium- 205 .

uronlum. -

Uroniom-238 - The moare obundéﬁi uronium i;étéﬁé. ac .-

oun for more thon 99% of natoral vraniom.
Uronium-208-tends-ta obsarb_neutrons rother than fission.
WHhen it obsoibs o neutro the oronium oton-f

form o new element--plutomum

caunting

o
S
Plutonium - An element (hot is not | found in noture, but can

be produced from uronium in o nuclear reactor. Piutonium
fissions easily, ond con be used os o nucleor fuel

Fisslle M'ciienol composed of méms whlch teadily fission
when struck by o neutron. Uranium- 235 ond plutonium-239
- are examples af fissile materals. i

Fenlle - Materiol composed of atoms which reodily absarb
neutrons ta praduce fissionable materials.. One such ele-

ment is uranium-238. which becames plutonium-239 ofter it

absoibs o neutron fertile maoterial. dléne cannat sustain o

choin reocnon

chonges._ta_—

FUEL CYCLE.

Converslon The chemicol pracess by ‘which ‘yronium is
prepared far treatment in on enrichmenit focility. The conver-

sion process changes uronium from o solld oxide form to ©
fiuoride gos.

Enrlchmem-The process by whlch the concentration of

uronium-205 is_increased. Generally, uronium-is enriched

fiam its natural concentiation of less thdn 1% U-235 ta
obout' 3% U-235. This concentrotion of fissile motenol is

sul(c\ble for use in o light water reactor.

Tails - A product of u}onium enrichment thot is composed of

uranium with © very low cdncentiotion of U-235: While this |

material is of litde use in a light woter reactor: it con be con-

veited to plutonium in o fost breeder reoctér

Fobrlcailon The fmol step ln preporlng nocleor fuel for use in

o reactor.’ During fo

cotion, the fuel is shoped inta small

" pellets ond then stocked in thin metol tubes. The wbes, or

rods._of fuel ore corefully spoced within o metol gnd befare
bemg Inserted in 0 reactor. ;

Spent Nuclear Fuel ,,Moteriol [ho[ is remaoved from o reoctog

ofter it con no Ionger sustain a chain reaction. Spent fuel
from o Ilght\woter reactor is composed primarily of uranium
ond contains some radiooctive moteriols; such os fission pro-
ducts. Spent -fuel olsq _contains -some_volugble nuclear

miateriols; such as uronium 205 ond plutomum

Reprocessing - A series of chemlcol steps in which voluoble

"nucleal moteriols ore extr=2.3d from spent nuclear fuel. The

. materiols ore solldxﬂed ond lsoloted from the en

useful materials, including uronium ond plutonium. .con be’

Used ;again os fuel in other reactors.. The remolnmg waste

N




NUCLEAR REACTORS

Naclear Fuel - Nucleor mcteral. which fissions easily. The

most common nucleor fuels ore Uronium gnd plutoniurm. The

, matenal 15 pocked into long. thin tubes knawn as fuel rods

which ore arronged in o compact canfigurotion: Th:s ollows o

controlied choin reaction to occur. ~ . g

Core The region’ of o reoctor_in whl(h the nudeor chom

reoction is initioted. maintained: and comrolled Coolon: is

constantly circuloted through the core to remove hedt pro-

duced by the flSSlOﬁ process.

Contrdl Rods - Long. thin rods thot ore b&;ﬁiéﬁ&j among
fuel rads to regulote the nucledr cho regetion. Control rods
ore composed of moterioi thot obsarbs neutrons readily.
They interrUpt o siow Joxn o ehdin reoction by copturing

neuuons thot wouid o:herwnse mgger more fissions. = -

Coolont - Fluid thot is circuloted through the core of ¢ oreqgctor

to remove the heot generoted by the fission process. Most
reoctors operoting todoy used woter s coolont, but some

one coalont system; the fluid which passes thraugh the core
ofo reoc:or is known os the primory coolont. It obsorbs heat

. ore coaled by liquid sedium. in reoc:ors thot hove rrfgre thon

in the core_ond then uwansfers it to o secondory coolont
system. The secondory system produces steom, whxch
generares electricity.

P?éiii.:?é Vessel - A heovy steel enclosure oround the core of

o reacior. It is designed to withstond High pressores ond
temperatures to prevent rod:oocuve motenol from escoping
from the core:
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Comolnmem Duiiding - A thick conuete it ure surround-

1ing tHe pressure vesse! ond other reoclor/componenu, It is

desgned to pve/em;odioocpvem:end,ﬁombeng released

to the atmpsphere in the unukely event thot it should
escope kiom the pressure vessel. - - ;

nucleor rectors which use ordmory waoter os o coolont. This
‘nclides pressuiized water reqetors o bémng wote? et
tors. which ore the predomindnt reoctors in the U,S. LWR's'

ore generally fueled with enriched oraniom. almoogh the'y
con operote. wi:h other nudear fuels.

Preswd;ed Woter Reoctor -A reo P cooled By woter lhOt';,; .
is kept ot h}gh pressure to pfevem it from boiling. Pdmory -
coolont posses through the zoré of o PWR; ond then uvonsfers

its heat to o secondory coolont system. Steam is p(oduced‘ :
from the heated water in the secondary system.

Bolling Water Reoctor - A reactor cooled by woter that s
ollowed to- boil os it pOssesr through the core. mls coolant is -

used directly to produce thé steam which generotes elec- .
tricity. - .

Fost Dieeder Reactor - A reactor cooled by liquid: sodiom -
rother than woter. In this typesof reoctor, the wansforriation .

of uromum 238 to pluzomum occurs reodn!y Since plutonlum._

breeder Eé&i&ja‘ The conversion of uronium-to plutonium is
$o efficient in on FOR that thlS reactor creates more fuel than

it consumes




