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THi: ATOM AND EUROPE'S ENERGY GAP

One of the top-priority problems of our time is how to

‘regular and economic supply of energy. There are four main reasor
“ this. : T

First, there is a fairly close rel"i’
which is to say the standard offl 7
-sumption of that country. .




ln the American coalmining industry. The proportion of human labour in the?
European mines is comparatively high, and it is becoming harder and harder

to guarantee the miner the privileges he is entitled to over other occupations
as regards pay and working hours, in view of the arduousness of his job.

For these various reasons, coal - in fact energy generally - has
become scarce, and consequently expensive. Studies carried out quite
independently by 0.E.E.C. and the European Coal and Steel Community arrive
at the conclusion that European energy requirements will rise a good deal
more steeply than indigenous crude-energy production. The six Coal and
Steel Community countries are at present importing something like a hundred
million tons of hard-coal equivalent net every year - barely one-quarter of
~ total requirements, It is estimated that in ten years' time net imports
will have doubled and will be covering one-third of total consumpiion, and
that from 1975 they will come to some three hundred million tons - three times
‘as much as: today - which will even so represent barely 407% of consumption. The
only thing that can relieve the situation is the emergence of new sources of

supply. There is certainly a chance to diminish energy requirements by better -

are not small although they often have been overestimated. Furthermore
People mostly forget that a higher utilization rate of energy means also
capital invéstment, ’

techniques and greater savings in energy utilization, These possibilities

-From a purely economic point of view, there is nothing particularly
undesirable about dependence on outside sources for the supply of energy,
provided the volume of exports and/or income from services is sufficient to
‘ensure a satisfactory balance-of-payments position. But in actual practice
it involves very considerable risks. For one thing, it means’ that the flow *
- of supplies is particularly exposed for interruption, take the first few years '
after the war, the Korean -boom or. the Suez ¢risis. Again, increasing energy
requirements, which have to be met by. increasing imports, seriously ‘compli=-
catgvthe~balanc¢%o£:payments,pcsitién,jeSpecially where in addition it is
necessary to import large tonnages of other industrial raw materials. The
cost of transporting crude energy is very high, and what is more, very
erratic. Bigger and bigger imports of coal and- oil mean bigger-and bigger
‘investments in harbour, transhipment and transport facilities. They also
- make it essential to step up exports, and that means, in the first place, .
‘large-scale- investments in the export industries. And moreover,. in view of
theipatfern'ofizd;opean eXthﬁs;;ﬁBich:consiSt,pfinéipaliy of finished prod-
>q¢:g;fit'is,ha:dly'reasonable“tpﬁéﬁp¢¢t~expoft'pticesitb'réméiniuﬁaffected.
‘The probability is that ‘import and export prices will rise in proportion. .

S . The sum up:_ fuels today account for some 157% of the :total imports’
of ‘the Community., If energy imports double over ten years and ‘total imports
go up 50% (I am{qqotiﬁgﬁthis figqte"'6ﬁ'thé_ba§15 of an optimistic estimate
of- 'dtts;andfimpbtfé”ﬁégephgf);fthéh,oheéfifth of total imports will be
A i@[;heignéfgyhgéctprsi:Aﬁd;chat;Will’be a pretty serious matter for the
‘Gommunity countries' balances-of-payments. Even today the energs posieion
.ih;gfdr,instanée,{Francefor’Belgium~is,a”bo;t1eneck for economic progress

generally.
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Whatever met by the six countries; all of them
se imports of energy with the global
development of their foreign exchanges. This is not a problem of self suf-
ficiency or autarcy but how to find an equilibrium between energy needs,
energy supply from indigenous sources and energy imports.,

*
* ¥

, So much. for the background. My subject is how nuclear energy can
‘help to ease Europe's energy supply situation, So I do not propose i
.about ‘our present biggest source of supply, coal, or its newer compe

:P"ioil or the position as. regards conventional energy: generally. itis

. too wide a field to deal with in a single talk. Nor have I time to.g
_the ‘details of the _processes by which nuclear energy is actually» ele,

. you will-in any case no doubt be “familiar with them’ to some exte
“shall, ‘therefore, go straight on to deal with some of the outstand

nical ‘and economic- problems which arise in the development of ‘an’;

new type of production.

First, ‘commercial reactor construction:. would it be
that there are already in existence purely commercial,
. reactors? If we put the question thus. categorically, th swer
But that would not be a complete answer, as matters : standfat pr sent

since October 1956, producing both pl‘ nium for militf‘y urp
electric .current for lighting, heating and industry.' :
~good that a number: of purely commercial ‘plants of"

an’ ‘even greater - capacity, are either already building or - ﬁanned ]

,~gof these will come into operation:some time towards the end of- 1961’
States two plants, in Shipp ort, Pennsylvania, g L

ali ia, are‘about to be taken into operation, several more, whic

0 cing from 1960 onwards, are’ in process of construction or:

’fyv print stage. France is building one‘which is toic

anada expects to start: pro
That is how matters




at the end of 1955 amounted to 26,250 MW, and by the end of 1967 it would
have to be brought up to 60,450 MW - an increase, by extension and new
installation, of more than 34,000 MW. Part of this additional capacity is
to take the form of colliery power-stations using low-grade hard coal, which
will by 1967 be contributing a maximum of seven to eight thousand megawatts.
That leaves 26-27,000 MV, also to be met by building new capacity, which -

a point of vital importance nowadays - will have to be run on ‘imported:coal

. or imported oil.

Bl This brings me to another conéidgration. 'Thg?rgte ét‘which
- -power-stations can be-built depénds-onrche_buildingjpe i d'for»ﬁhg-

“stations (at least four~yeats);rthe'subsequqntxyear—

@ capacity requiremgnts, and last but not least the ge

" to be worked for 'in the energy field. :Wh
- intended ‘to achieve? . Well, obvious!
- 1f we set to right away on getting
possible to stabilize energy i
reached by about 1964 - 196
.. the period suggested, the s
~ing 23,000,000 tons less of ha
nuclear energy, and by the end 0 _tons:
represent a currency savings of som hing' like' 850,000,
I say, be sufficient to keep energy imports steady at a
level, ' R ERRUER T TR

, - Thirdly; there is the' qu

In general, the prin B

“be simply to ensure regular s

see that, as far as possible, these reguls
~we can answer this much-disputed question a
nuclear energy, we have to get it -abso

and by what criteria we are comparing




As regards the competitive position of atomic power-stations, we
have to base ourselves on British and American tenders and on British
operating experience, :

The big obstacle to the use of nuclear fuel in power-stations is
the high investment costs - something like 2% times as high as for a con-
ventional thermal power-station at the moment, and likely even in the near
future at any rate to remain twice as high. However, from the beginning
-of the sixties they are expected to fall fairly quickly, since with experi-
ence it will probably be possible to simplify many cost-elements as we .

learn which items of expenditure on safety are really necessary and hich

safeguards today regarded as indispensable are in fact exaggerated;
also as we come to know more about the behaviour of reactor material

Econdmically,,the—addltional'expeﬁditUte-bn.invés_ it 1-give clea
programme represents only a small percentage of the whole: -the Three Wise
Men put it at $2,850,000 for the installation of 15,000 MW nclusive of =
fuel- stocks, which would amount: to about 1,5% of the yiin

ment of the six countries, But for. an individual power-stati

is rather more difficult, particularly if we bear in mind the alrea
siderable difficulty of raising capital even for convention 7 tions,
There is, of course, also water power: investment costs. for -hydro-electric -
stations, however, vary from $100 to $800 per kilowatt, and are on 'the
average higher than those for atomic.power-stations, . But “as most of the’
economically-workable water-power resources in Europe - with the exception
of Norway, France, Yugoslavia and possibly Austria - are already harnessed,
very careful consideration will be necessary in deciding which type of = .
investment is to be given priority. The hypotheses on whic ve b

our estimates for water-power development are highly opt mig;}égféhdiif%;:”fin’;
they prove erroneous the proportion of total electricity supplies wh. will

‘have to be furnished by the thermal power-stations will be even greater than o
we have supposed. = ~ R o T S T T

A number of conClhsions'cén*bejdtaﬁn,ftomifﬁisfg

. First, gs-ihyéstmgnt,cosﬁs:pgr:kw:0fiinsr7
for large plants:than" '
: =
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All in all, financing atomic power-stations, particularly in the
early stages, involves quite a number of tasks and problems, but none of
them constitutes an insurmountable obstacle.

The second cost element is fuel costs. What makes nuclear energy
so desirable for us in Europe in this respect is that the cost of the nuclear
fuels per kilowatt-hour produced is even today only half or less than half
that of coal or oil. As I mentioned in my introductory remarks, twe must
expect the cost of conventional crude energy to increase in future: _how
much the fuel costs of the power-stations will be affected depends on the
‘rate of improvement in thermal efficiency. The cost of nuclear fue s, on

the other ‘hand, is expected to go down - how fast and how far will depei
. on various factors, chief among which is the socalled burn-up. - Onc

_arrive ‘at a burn-up of about 5,000 megawatt-days - for natural u-anium, ,
that is: f0trehriched,urSQium;¢héﬂgigutgsiwill'beacotﬁeéﬁondinglyfh;ghérj-
fuel ‘costs ‘become a minor consideration.  The fact ‘that nuclear fuels cost

so little, and should latetr on cost even less, in comparison with conven= -
tional fuels also explains why it is ‘expected ‘= In fact, definitely known -
that nuclear energy will be of practical value-to Europe before it is to the
United States, inésﬁhéh‘as=the{United'Sta:ésrhaé;cheapg6¢a1véndfcheap'pilff .

in plenty for a long time to come.

I am disregarding various incidentals, including maintenance and
operating costs, because they will probably be much the same for - nuclear
as for conventional power-stations. On the other hand, we should do well
to allow a certain amourt for unforeseen contingencies: “the Three Wise
Men suggest 25%. : B ' :

ganomic-remﬁﬁera;ivengss-of‘nuclég'ienergy,ng an re
our present knowledge, that by the mix sixties elec
the big base-IOAdfs:aliqng'tunni g.a

_Taking in conjunction all these various considerations a




Well, Gentlemen, I dare say some of you may be beginning to

wonder whether I have perhaps lost the thread of what I meant to say. So
I will go back to my original point, which was, What help will nuclear »
energy be in meeting European energy requirements? In general,  we can say
that nuclear fuels will help to extend the range of resources available for
this purpose, which, particularly in Europe, are now running so short. They
are especially well qualified to do so inasmuch as, after a running-in-period
involving various as yet unknown hazards, bottle-necks and even hold-ups, .

electricity produced from atomic energy will by the mid-1960"s be in a |

" tion to compete with electricity produced from imported crude energ ;
~.some time after that, production costs will fall below those of conventional-
~ thermal power-stations, When and how quickly this process will take place .

depends on a number of factors which I shall now touch onin co

First, the initial process. As I have méntioned, there is as yet
no purely commercial atomic power-station in operation; but a conside able -
number are building. My present information is’that atomic por '
with an installed electrical capacity of some 620 Mi are under:
in the United States, and should come into-operation between'now and t 3
of 1960. Additional capacity totalling 410 MW is planned, and should come
into operation between the end of 1960 and the end of 1962. These figures-
do not include the various experimental reactors, Your own ‘C;EG.B. have up
to now placed orders for five atomic power-stations, with a total capacity

of 1590 MW,1, to come into operation by the end of 1962. In the Community,

80 far as I am at present in-a position to calculate, capacity of from 80 - ..
to 100 MWe1 is partly building, partly in the planning stage,.on which about -
- 60 MW is in France and 15 MW in Ger@any;;vBélgidﬁ,h@siﬁﬁilt;a'émallﬁcpmﬁgfqial f
reactor of 10-15 MW,; to supply light for the Brussels International Exhibi-:
tion, Leaving the European experimental reactors also on one side, I can _
only say that plans for the construction of atomic power-stations are'at . -
~different stages of completion in the different countries.. To the best of

3my'khow1gdge,';hey;prbiide £ot;a7;o:g; capééityfbﬁf,‘i;OGS,QOQ;Mwe
- into-operation by the end of 1965 or 1967. That is admittedly ﬁd"vepy;quqh~
and certainly a long way off the target of 15,000 MW, /But the process is =

éxéeCtéd to sgeed;up"frdm[ﬁheibegihningxdf the sixties onwards. — -




One of the first things to be done in instituting a programme for
building atomic power-stations in Western Europe is to ‘set an approximate
capacity for the production units. This must be the 100 to 150 MWay per
unit now usual even for conventional stations,- and should go above it .as:
soon and as far as technical knowledge and possibilities permit. British

experience has shown that investment costs per ki installed in the late
-large-500 MW units are ten to twenty per cent lower than in the case of
150-200 MW units. That is a very important point for the atomic powe

~ ‘stations ‘as regards service of capital, It is, in fact, an instanc

" has been well tetmed‘"téchniqél3fb:¢shorteningﬂ.,

o Finally, just one last word 'as to the problem of our 1
- "know-how", and even more important, our lack of téchnica
_-cal know=how you can oniyrgec.by'a¢tﬁally~handling?théﬁplsﬁt
you - are proposing to use - in this case commercial reactor:
- we shall have to depend on British‘and American exper nc
larly as we shall need to. import our reactors. But we hope, t
goes on we shall be able to stand on our own” feet, and perhap wn o
contribution to the advance of nuclear science for peaceful u In the. -
‘meantime I need hardly say how greatly we appreciate the most generous - '
cooperation we are being shown, : ' B

To sum up briefly: 'Nucléar'energy has cdme'oﬁ.tﬁefscene=at,h}t 
when our -energy supplies - particularly ours in Europe - have fallen

low, 1t will relieve the situation technically and
must not forget that even in the future it will onl
to the energy economy as a whole - although the fac
that we 'shall need to rethink,  and where necessar;

energy-supply system, - s

"demands a mastery of nuclear  technique. . The prospects it open

immense - so are the difficulties still to be disposed of

‘part; of the everlasting challenge to the human race symboliz

_years ago by the Bible's account of how God created Man-and tol m t
""subdue the earth". Subdue thevéarthTPHméke‘ali“y@U'cén'dfvthe'1 ,1;1655’
resources of Nature, so. that you and your children and the generations to

Howéver that may béifwé;:ealiéé'thét'thé;@afch?offtéchniqél

follow may lead a richer and fuller life,




