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It is also significant that, since Iower unit-power costs resulW
from larger stations, there is 'a new incentive, for large utilittes to
export power from their systems, and Canadian policy is changing to llw
such export from Canada. Sinc'e the planning and construction of major
power plants takes many years, these trends are not expected to be extensively
realized before the 1970's. The prospect has, however, already had its effet (-l
on atomic-energy research and development.E

Federal Research Entities

Three Federal Government organizations have the basic responsibi-
lities for atomic energy ini Canada:

(1) The Atomic Energy Control Board, responsible for ail reguiatory
matters concerning work in the nuclear f ield;

(2) Eldorado Mining and Refining Limited, with a double function as
a producer of urani.um and a~s the Governinent' s agent for the
'purchase of uranium from private mining companies;

(3) Atomic Energy of Canada L4imited, concerrned with nuclear research
and development, the design and construction of reactors for
nuclear power, and the productionof radioçactive isotopes and
associated equipment, such as Cobalt-60 Beam Therapy unita for
the treatment of cancer.

The Atomn1,c Enqrgy Control Board does not 14sef conduct research,
b>ut 4it gives subst antial grants to universitJ.es tQ. further indepenident studies
and taprovide the equipment without which the universities wpuld find it
diff joult to train. the nuciqar research workers of tomorrow. I~n the> 1961-62
finarncial year, its graints tatalled $700,00.

Eldorado operates research and development ]jabor atories in Ottawa

and uses them to support its uranium mining and processing at Beaverlodge,
Saskatchewan) and its refining plant at Port Hopee Ontario. Eldorado p o-

operates with the Department of Mines and Technical Sû'rveyrs, wiihcar~ries
out background research on the prodc~tion and uise of uraniiumi, and with the
Canad4an Urani.umê Research Foundationi, an organizatifl supportd by the
incustry and ,part1,oulary interested in. developVing the non-rucear uses of

Atomic Energy of Canada 'Limuted (AECL) has an. 11-an board of

directors, includlflg individuals "from private industry, public and private
power companies and the universities. The compafly's major plant js near
Chalk River, Ontario, and its head office and Commercial Products Divi"sion

ar nOttawa.. A new reasearch centre is undier con.struction at Uhitesheli,
Manitoba.' The Nuclear-Power Plant Division in Toronto directs the engineer-
ing of power reactors and nuclear generatinfg stations. -The first p3r4 sot was
NPD~, a, nuclear-power demonstration pl>ant ta produce 20 ,000 kw of .electricity,

nwin operatio& a~t Rolphton neart he Chalk River establishment; its design
and contruction were carried out in collabora.tion wit~h the Çanadian General
Eiectric Company Limited and the~ Hydra Electric Power Commission of Ontario.

The Nucl ear Power PlantV Divisio9n of ?AECL, with the assistance of
Ontario Hydra, is aiso des4.gning and construcing a full-sca<le nuclar power
plant, which will supply 200,000 ikw of electricity ta the Ontario Hydfra
system. This plant, which has a reactor known as CANDU, is being built at
Douglas Point near Kincardine on Lake Huron. By agreeiirnte Ontario Hydra wil-
purchaît the plant when it is in satisfactory operatioft. An~ Avisory 'Couuittc-
on Atomie Power Devel.opILeft Jceeps all othqe' utilit4 es fully iflformed 4of the
progress being made. This body, set up by the~ Feeral Governpent in 1954,
periodically at Ghalk River to assess the economic prospects of nuclear POWer
t1hroughout the dountry.
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Because of the great pace of
power throughout the world, AECL cdevote£
many organizations. These include induE
engineering departments of universities
ment agencies and several international
ini other countr'ies. For example, the Ca
urider contract to designi and construct IN
reactor, for the Uhiteshel. Nuclear Rese
Division of AMF Canada Limnited and CGE a
elejuent fabrication, and other work rela
is carried out in collaboration with Sha
Division of Hawlçer Siddley Canada Limite
Limited, the Montreal Locomotive Works L
Company Limited. In general, AECL's pol
private industry in the development of n
take over construiction of power plants w
free for fundamental studies and develop
lends general support to the nuclear and
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about revisions ini the basic theory of chemical reactions induced by radiatior
This basic research may f ind a useful early application in the technology of
usinig an organic liquid as coant in nuclear-power reactc>rà.

Since extracted plutonium is no longer required, the fuel in the
N~RXrxeactor has been changed from natural uranium inetal to a combination of
natuxral uranidum oxi4e and a ifranium-235 aluminum alloy. The available neutrcW
flux has been inci'easd thereby', wile lceeping the power at 42 megawatts. It
is plannq& to revise the fuelling of NRU similarly at theê end of 1963.

The research facilities of the NRX and NRU reactors have oontinued
to attract individual scientists as well as teams from other countries. A
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efficiency is then 29.1 per cent. Thts>e details show that the design
represents a very considerable advance over that originally conceived in 1956,
and the improvement bears promise that continued progress will lead to costs
well below the economic target. As examplet of' the adane itmy b. not.d
that,. for the same electric-power output, the reactor power has been brought

~~ ~down from 790 to 700 megawatts and~ the length of fuel rod f rom~ 86 to 30
kiloers Thprsetv fuelling cot has dropped frein 1.85 mill/cWh te

1.0 illkWh.On he oherhand, no whosale reduction has been achieved

manufactuinq experience lias been gained tht can? be uised infuturecon-
struction,,u therafter apreciable redutionsy should be possibl.

T'he first plants seemf to fin ecni pplicton in'Cnada only
in theOntario system, where anriual charges on capital are lçw and coal lias
tç, be import.4 and cost* about $8 a short ton. $Preoer, tedm o

ecriçity in Ontario~ i~s growing at more thn20mgawaett capacity a
year. To bul .rOactoTl fo~r lower pOoes save ait in the cs.t, se the
cost a kilowatt x'ises and bcoiaes uinecçenomical. Nwthat confidence lias been
gaited frop th~e eary plants, higIher powers ee psible and desgns Up to

Opeatng xprtnoce with the NXan N&RU .reacr ~at-alk River
an ith trie.may othbl tpe throughout h wol ha ser to epauize

thegret iffculy nd osliness of maigee mino aeatinq repairs
In heresnceof. thetrml ~iy~gh. le s ofraiation t are encowitered

arounid reactrs. Directl and indirectl, th a i esponsble frthe current
heitato to .ÇQ struct a number oflagpansttfo com owril

cot o.1sstan$4 ilin or 5 milinec.Wt vrnw design it
is ecesa y o acquire. oerating pr'nebfethreàilyad

avilbiit cn e ff>ectively estimtd Exeièc >wL def etive fuel
ha pqe deiberately soughb at Chaliç Rivr beas hssoeo h

l&catiiig te defective element, removing it an claigu released
radiactve isson rodctshav ben etabishd ad pactsed at the same

tie fue dsign and rtings that lead ola4dfiut nteeoeainhav ben tuded Exe i of mehnia fïueofc rol rods has lent
beigt.t ratudi dei nuce as NPwaec rlrd ar nt noeedped ton

Temeraurechage ar lielyto rookemecanialfaiurs so d4esign is
aime atkeeingthereatorat owe fo alesrental opeations>,including

reflln and coplte mainenance testn.d ejutn oisrmns
an wring part ofte control systm

A sud isinprogress ef the relative meis ef f9ur.yes o
lare pwerrecto fo whchdvelpmît wkis active.ý AU rehe

fuel~ ~ ~ col enaua raniu or slightl ynihdi h omoýrnu
dixdeor uranim carbtde. The dif ferne ri ntecolnýâ
cycle. eta u oolians are pressurized (ehpspr ybiig ev

watr (s n CD), fog orwetsteani, riayblngwtadanoan.
li ,î. T o and bbil yg-ater reactors wol psis Sta dieti tohe<

tùrbne; t hay ater an rganic liquid wudrie.temvaah
exca r It iaarent ta,• in large sizes,cosrtinot wudb

comarbl but tesmal 4ifrences iaay be 4igiiat agrdfeec
isin prospct from fuel-fabrication costs. h oto eeomn fec
typealthogh hh ma be Justifiable economiclyb h otsvnsi
apoprit crus es. All appear. cope ,v >with. conv.ntional. pl.ants
.xcpt loalywh~ere fuel is abundant at low. çost.




