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ENERGY FOR FUROPE ; RESEARCH AND DEVELOPHENT

I' B?sic F’actsi Assumgtions and Options

The 0il supply crisis of 1973/74 reinforces the recognlzed need for a long_

term ene“gy strategy for Europe.

Strategic assumptions about future developmenf have to be made to ensure

“that 3
- there is an adequate supply to meet the demand (adequacy);

- the supply is. rellable (rellablllty), 3
- the prlce of energy is economlcally acceptable (economy),

- energy 'is available under acceptable environmental and social ,
condltlons (safety + acceptablllty)

More speclflcally.k,'

gg cys There will probably be a contlnulng energy - scarc1tv In the

1onger run, this will be mltlgated by the development of nuclear energy
and of gas resources. In any case, adequate supplles will have to be
guaranteed by a strategy'of mixed supplies.

Reliability: Even if,a majdr effort is made, the Buropean Community will
continue to be heevily dependent on importss in the foreseeable future,
Europe cannot be 1ndependent for its energy supplies. In terms of
rellablllty, this requires a reductlon of the share of imported prlmary
energy, a oon81dered foreign (econqmle) policy ‘in order to safeguard

imports, and a high degree‘of elasticity in the Supply system.

Bﬂonogz: Energy is 11kely to remain expen51ve in the future, More
partlcularly, fhe comparatlve cost advantage of oil im likely to be
rather uncertaln. In order to keep cost _economic, a long-term strategy
w111 have to aim at a potential energy supply somewhat above the actual
needs and recourse will be necessary to several sources which decreases

dependency on any one of them.

Safety + acceptabllltj’ The environmental, social and human problems

connected with energy productlon will continue to grow. Special attentlon
has to be pald to these problems This 1nc1udes the malntenance, and -
possibly improvement, of the high degree of gafety which exists. today

for nuclear installations and for transport and dlSposal of nuclear

materials and waste. _ - ./.
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At the present moment it seems reasonable to assume that an adequate supply
to meet a contuuously rlslng demand is not easy to achleve; that there are
Justlfled doubts concernlng the rellabillty of supply, that the price of
oil~based energy has risen considerably and is not 11kely to decrease

much, that a number of problems of safety. and acceptability are still
unsolved. The ‘consequences of these facts may wll modify the structure of
energy demend. It may, for example,

- slow down the increase'in the demand of oils

open up greater prospecis for nuclear energy;

- lead to an increase in the supply of natural gas;

produce a more competitive coal industry and give rise to the development
of a greater potential market for imported coal. ' '

Based on such assumptions, the Commission sent to the Council its
proposal "Toward a New Fnergy Policy Strategy for the European Community® (+)
with long-term objectives and objectives for 1985:

Loné—term objectives: At the end'of ,this centuﬁy at least 50% of the .

total energy requlrements should be, covered by nuclear energy, natural
gas should be avallable to cover, if necessary, up to 30% of energy
consumptw on. This objective takes into account gas produced in the
Community or imported from outside countries, including gas transformed
from oil or solid fuelsj consumption of coal and oil used according to
the "classical" techniques could go down to 25% of the total energy

needs.

Objectives for 1985: To reduce consumption in 1985 by 10% in relation

to the amount initially estimated for this year by the more efficient
use of energys to increase the consumption of electricity up to 35%
of primary energy consumptlon; to limit to 40% in 1985 the degree of
Commun1ty s dependence for energy on outside sources.

(+) com' (74) 550 final
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The total needs of prlmary energy in 1985 would be the following:

Total prlmary energy needs in - 1985(+) European Communlty (++)

1973 . 1985 T

(estimates) (initial. forecasts) (ObJGCth@o)
Mill,toe] % | Millitoe.] %,§ Mill, voe | -
Solid fuels - 207 22,6 175 10 250 © {15
01l i 617 614 | 1.160 64 1 655 41
Natural gas . o 117 f11.6 265 ‘15 375 124

Hydroelectric power - § - ' '
and others . . 30 3.0 . 40 2 35 2
Tucleor energy 14 | 1.4 150 9 i 260 . i 17
{ 1.005 i 1,800 100 | 1.575 {100

~‘+) Internal consumption + experts + bunkers

() See COM (74)550 finals for the initial forecasts the source is:
“"Prospects of primary energy demand in the Communlty(1975-1980~1985)"
(Doc. SEC(72) 3283 final), and an additional estimate made in January
1973 for the new Member States (Doc. SEC (73) 128) .

(+H') Ihlllon tons oil equlva.lent

The obJectlve to become less dependent on importcd energy is reflectcd
by the f0110W1ng energy balances:

19Q5 Energy Balance( +) (bv or;glnl

g T M -

1973 1985 L 1985
~ Bstimates .: ... Original Objectives
A projections :
| ': Mtoe R % - 'L Mtoe . . . % ,thoé; ' % %”
Production *F L 370 37 640 36 0 915 . 58
Tmports - L 635 63 | 1.160 64 650" 42
1,005 100 | 1.800 - 100.11.575 100

Gy

) Total Communlty requirements (1nternal consumptlon + exPorts + bunkerlng)
) Including nuclear energy
Includlng the non-EEC North Sea (= 50 = 100 Mtoe, or 3 = dﬁ of the total)’
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In order to achiieve the above objectives various policy measures are at dis- -
poéal of the Community. Among them are in particular legal and regulatory
measures such as taxes, allocations, rationing, etc.,.. But perhaps the most
powerful tool for attaining the goals of a commen energy policy is provided
by Research and Development. R & D can contribute to coping with medium and
long term issues, act as a permanent insurance against future unforeseen
trends, strive for economic as well as social objectives, ensure the basis

for defensive as well as aggressive industrial sirategies.

Given the intellectual and financial resources available to BEurope, the
skill of European scientists and engiﬁeers, the entrepreneurship of Buropean
industriaiists and the political will to act jointly, there is no doubt that
a common energy research policy can éontribute gubstantially to attaining

the objectives of the new strategy for a common energy policy.

R & D Facts, Assumptions and Options

Within a;Community energy strategy R & D is designed to create the pre-
requisites for increasing the adequacy, reliability, .economy and safety

of supply. Thié necessary R & D effort coﬁld concern the economization

and conservation of energy, better exploitation of indigenousfresources
(coal, gas and 0il), substitution of oil and natural gas by -other resources
(coal and nuclear energy), energy transportation and storage and new non-
conventional energy resources (therﬁoﬁﬁclear fusion, geothermal, solar

energy etcees).

The interim report prepared by a subcommittee of CERD under the chairman-
ship of Dr. P. Della éorta “"Tnitial energy R & D programme for the European

Community™ (+) (Délls Porta Report, attached as annex 1) contains a detailed

J.

(+) 4311/142/74
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-description of most of these elements with a view 1o ‘the def;nﬂQlﬂn of
'prlorntles. Based on an analysis of the energy situation and the possibili-
ties to cope with the needs of the future energy supply, the report examines
conventional energy sources and substltuulon.poss1b111tles as well as new .

non-conventional energy sources, in particular their impact on R & D.
The report concentrates its conclusion on the answers to three essential
questions:

- How to: conserve enefgy and improve efficiency of energy utilization? =

- How to increase rapidly indiﬂenous energy supplies, maximizing the pro-
Huctlon of coal, oil and gas and substltutlng 011 by other energy sources -
(including nuclear power)’P

- How to develop new tecﬁnologiés?

The following priority areas are defined to answer these questions:

1, Economization and congervation of energy;
2. Increasing indigenous supplies of oil and gasj
3. Substitution of oil:

. a) by coal A - . .
b) by removing. obstacles to the introduction of nuclear energy for
electrlclty generations o ' '

¢) by nuclear energzy for uses other than - e1ectr1c1ty generatlon.
4. The Hydrogen Energy Systemss
5f Other méthd@s of transﬁoft and‘storagg of energy;
6. New non—cénven+1ona; energy sourées.

a) geothermal and solar, '

b) fusion.

A Systematic definition of priorities mist be based on the possible optimum
impact of R & D to improve the energy s1tuat10n as soon and as efflolently

as pogsible. The report of an. Energy Programme Groap composed of Comm1531on

/e
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raesearch officials under the -chairmanship of Professor Lindner (Lindner-
Report Mark 2, attached as annex 2) tries to evaluate the different R & D
activities pocsible on the basis of .the chance of success, feasibility,
demonstration scale, industrial scale, development cost to industrial scale,
investment cost and operational cost-as well as the energy output and the
time of its availabilify. The result of this evaluation is related to safety
criteria and environmental impact. Moreover, the report tries to specify the
degree of the impact of possible R & D activities on oil gubstitution in the
short term and in the long term in order to find out the optimum combination

of these impacts.

On the Basis.of the Della Porta and Lindner Reports, the field of ehgrgy
K & D can be mapped and programmes can bes identified to cope with the

needs defined on the basis of the above assumptions and options.

The Buropean Case

1. Need for a common European policy on energy R & D

Energy R & D poses problems which cannot be solved by individual
European nations alonej it requires action at national level, common

Buropean action and international co-operation.

In fact, the interdependence of the economies and of the energy supplies,
the considerable financial, technical and human resources needed for

the development of new energy sources as well as the necessity of
sustained action over a long period demand the integration of the
efforts of the member states and the development of international‘

co~-operation.

tinge.
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Apart from the benefits of“résééféﬁffof.making_eﬁergy‘availablé,Jthe
capacity to export advanééd-%ééﬁﬁbl6éfe§ related with enérgy is like=-
ly to become an 1ncreas1ngly 1mportgnt factor for commercial power in

which Burope has a legitlmate 1nterest.

| : ‘ ' .
Non member countries, in particular Buropean ones, should be invited

~to participate in the programme in an appropriate way. The Cqmrmmi«t‘y,

_ on the basis of the.Paris and Rome Treaties, has eStabliShed‘invthe

fields of R & D 2 set'of appropriate forms of cooperation with tﬁird,

countries .and international organizations, in particular in the Euratom

~and the ECSC framework. Experience in this R & D area indicates that

once an R & D programme has been agreed at the Community level, third
countries and international organizations can fruitfully cooperate

with the Community.

A Role for thé European Commumities

The Commission proposes that the Commmnity Institutions should con-

centrate on four main methods of action:

- coordination of national R & D activitiég'(Short, medium and long-~term);

-~ public service-aotivities;l

-llong—term act1v1t1es (including an. 1ntc°rated view of the problem
area)s

- strengthenlna of areas in whlch Communlty experlence ex1sts (ECSC,‘
Euratom) '

The Europeén Commumnity should§pl§y its role specif;cqlly in the following

ways: : o A - B T

- prov131on of incentives for. 1n1t ating or developing 1mug1nat1ve re—,.

search projects in areas of public concern (e.g- rational utilization

of energy);
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~ pursuit of key projects with.a:Tong~term impact which require
sustained public support over a:long .pericd.of time (e.g. solar,
geothermal energy); ! _

- pursuit of risk projects where the:chances of success are limited
but worth exploring end where the sharlng of expensas could help
realization (e.g. deep-Sea drilling);

~ continuation of projects for which the Cémmunitiés have partiocular
experience and traditional interesis (e.g. coal); '

~ R & D about objectives which are by their very nature of common
interest {such as nuclear power'safét&, énvironmental and social
sspects, etc.); -

~ pursuit of projects at the Community level in order t6 complement or
improve upon existing national activities {e.g. recycling of

plutonium, nuclear ship propulsion, etc.).

Programme of action ENERGY FOR EUROPE
The realization of the proposed R & D programme ENERGY FOR EUROPE fits into
the framework of the resolution of the Council of Ministers of 14 January 1974

1o develop gradually a common policy in science and technology. The pro-
gramme should include all R & D activities carried out either by the

© Community or by the Meﬁber States and integrate them into a coherent strategy

according to the objectives of the common energy policy. This will be done,
on the one hand, by the co-ordination of national activities, and, onvthe
other hand, by the definition of common actions.

The Commission has identified eight large priority areas, in which co-
ordination should be organized and detailed proposals for specific common
actions elaborated and submitted to the Council before the end of 1974. It
is of major importance to include, to the maximum possible extent, the

activities cerried out by industry.

./
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B 10 Informatlon. Invgntory

_A Europban provralme of actlon must be based on welluestabllshed
quelltatlve and quantltatlve eﬂtlmauas A g enerally available set of
such dat a could ah the same time 1mprove the flow of 1nformct10a, for
there are ‘good reasons for 5611CV1ng that the vast amount of scientific
knowledge and technical skill already-ex;st;ng remain at least\part}y
unusedo , - | I o

It is the*efore a matter of prlorlty to establlsh an 1nvcntory of

: Aergy R&D in the countries of the Europeun Commnity. This should,
in so far as this is yOSSlblC, indlude ootn éovcrnmﬂntuflnanced and '
1adustr1al researuh anc indicate tne commltments alrzady made ;or the
future. ' \ _ ' ' ‘

These data once aveilable wdﬁlﬁ be a”solid vase fbr prbgrammé decisions,
for an effective co-ordination of R & D effort and for organizing the
flow of information among all bodieé conceined; such as professional
associations, trade associations and R é D organizations.

The CREST subcommitteec on energy R & D has already proceeded with.a
first enquirv on the financial and human means devoted to energy R & D

in member COurtrles and 1ts results should be avalldblg before long.

} @trateglc 2res Conservatlon (gpre ratlonal use and ryductlon
of 1088 of energﬁjf . -

-Requc*ng the growth in acmand for enargy through conservatlon measures

llS polch optlon that promlses uhort~term paJoff by decreQSLDg the need

for 011 and gas to be imported from abroad°

" In. this field, the Community shoula act in three ways
co--ordination o; the current programmes in member oountrles,

-~ support of 1nnovat10n for conservation of energy with Community
funds to give incentives for initiating and developing imaginative
R é& D ﬁrojects proposed in collabbration with industry or wifhw
research institutes of at least two member countrles~ 7 '

- 1mprovement of exchange of 1nformat10n and settlng up of an :

information system to disseminate the results of the rescarch 1n‘

orde¢,to harness inventious especlally in this field.

/.
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Specific actions to be supported by the Community will be selected in
the light of the objectives established by the group of national experts
set vy by the Energy Committee.(+

Strategic area: fossil enerzy (coal, natural gas and oil)

ébal extraction and improvement

As a means towards achieving the production and productivity tergets
which the Community coél industry has set itself, R & D activities
co—-ordinated at Community level must be stepped up, they must be
carried out in parallel in the various mining sectors and must be
designed mainly to achieve:
~ improvement of completely mechanized and suntomated high~perfofmance
workings and the completc mechanization of roadway driving;
~ further improvement in working conditions peculiar to mining;
— improvement in the utilization facior of mining equipment ;
optimal use of infrastructures at the pits and prograﬁming'and
monitoring of operations;
~ automation of coal preparation plants.
In the interests of upgrading the use of cbal, R & I activities are also
nccessary to improve the competitivity of coal, e.g. by improved
combustion, increased productivity in coking plants, devglopment'of-

proccsses for the manufacture of new products.

Conversion of coal into hydrocarbons

The coaversion of coal into synthetid hydroqarbons, irfespective of
coel prices, is a costly operation when performed by the'traditional
methods. In view both of the increase in 0il and natural gas prices and

the ﬁnreliability of supplies, less expensive processes must be studied

~and cdeveloped to the pilot and prototype stages, and their technical and

gconomic value assessed in order to arrive as soon as possible at a
fully-esteblished technology 1endin€ itself to widespread industrial
application. R & D projects should]be.directed towards obteaining

(+) See Anmex IV of doo. cO(74) 550 final.



- 11 = XI1/293 /1 /14-E

‘mon-polluting synthetic fuels, in particular-by means of coal

gasification and liguefaction..

0il and gas

Exploxatlon and exploitation of oil and gus fields are being carried

out by 1ndustry, whlch on the one hend, will on1J drill when the
probablllty of success is high and, on- the other hand, abandon the wells
whon more than 50% of the 0il reserves are still in the ground. A '
substantial increage in the exploration {echniques and by supporfing
work favouring the use of secondary end tertiary recovery,énd adequate
reservoir stimulétion t'*chm_qun is ncoded°

Desp—-sea drilling to a water depth of 3,000 m. brings a new dﬂmen51on

to the problem. By 1930 commercial offshore drlll;ngs.may go down to

‘1,000 m. of water depth. This will require special research efforts.

lethods of undersea construction and new concepts fbr\drilling platforms
able to operate in deeper waters are still to be developed. . Further-

more, the development of control devices and practices. for reducing

'poss1blc offskore oil spillages and of suitable oil-spill clean—up

methods in order to make the 1ncreasod exylomtatlon of offshore
reserves environmentally acceptable is rniecessary.

The Community should cOntinue.R & D programmes in suppoft of '
technological innovation in the field of hydrocarbons, infparticular in

the fleld of deep-sea drllllng and sacordar; and tertlarv recov'er,;°

utruteglc area: Nuclear erergy (fiscion and qu1onl

PloSlon reactoro

Presently, Light Water Reactors (LWR) using enriched uranium fuelling
are commercially available and have been adopted by most industrialized
nations., Arquﬁd 1980, Bigh Temperature Reactors (HTR) should become
commercially available on a large scale; ‘their essential advantages
erz their use of the abundent thorium for fuelling and the opening of
new fields of. application in”thejchemiqal and metallurgical processes,
Also the potential of HIR for 1igni#g and cosl gasificatioh'as well as

hydrogen production is an' important factor to be consideréd° ’
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In the period 1955-1990, &s a new meajor source of encrgy, Fast
reeder Reactors (FBR) are supposed to bccome commercially available;
this type of reactor could ultimately give complete independence from

enriched uranium supply in the first decades of the next century.

To improve the preseﬁt salutiOné of the problems commected with a
messive recourse to nuclear energy, while ensuring an adequate
protection of man and environment, and in addition to industrial
efforts, R & D should be pursued, in particular on:

~ radiation protection of man and environment; =

~ safety of the installations under normal or accident
conditions (reactor esafety); '

-~ understanding cf basic phenomena involved in the irradiation
behaviour of fuel (swelling, material displacement, fission
products migration, etc.); '

- afvanced fuels development;

-- reprocessing methods, mainly for advanced types of fuel;

~ treatment, transportation and disposal methods-of radioactive

5 wastes;

-- protection of ruclear material against diversion;

- ultimate disposal of nuciear power plants after decommissionings

- problems of siting; _ ' '

- assessment studies, in particular on ocological consSequences
and safeguards problems ; )

-~ uranium extraction from low content ores and phosphate industfy

by-products.

This will require a sustained R & D effort by the Community for all
subjects that, by their very nature, are of the public service
category. -

Furthermore, it appcars necessary to continue and to strengthen a
co~ordination action of R & D activities in the member countfies in
the field of HTR and breeder reactors for bringing them on line in the

1980%s and 1990ts.

A
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Thcrmonuclear Fus1oo

'The past’ flve years have seon ~1€Llf1Canb progress in the underotandlvg

of the physics of magnetic confinement fus1on”(MCF)° Hgny.egperts

how expect that the scientific feasibility of MCF using deuterium-tritium

fuel, will be demonstratsd in the periodv1978~e1982o Parallel tech-
nological development and further phy31os resnaroh shonld lead to tha .
operation of a prototyue reactor in the 1990's, whlch will demoostrate
the technological foas;blllty and economlc po seibility of “uswon
poweru New mcthods of lasor. ;u51on have also nhONﬂ considerable
progreés, bﬁt the deVeionment of more powerful laSPrs is still
necessary. Investments in money and time reuulred to prove the
conccpt of laser fuelon are less known and less predlctable, since part
of the research is in the military sector. ‘

One can assume that if the expcrlments planned for MCF are successful,

“ the introduction of lazge»scule PuS1on powsr would take pluce at the

ooglnnlng of the next century, making 1t an e°Sent¢a1 clean and

abundant energy source from that time on.
Con31dorab1e R & D cfforts still have to be mede in fusion, from ba81c

experinents to prciotype plent.

New proposals in the fields of thermonuclear fusion, radiation
protection and environmental impact will be made in 1975 within thc
framework of ‘the nesct multlannual programmas (1975—1980) for thesc

res earch aroas °

trategic area: hyﬁrqgen ooonomy ‘

...............................................

In the long term, the use of fossil fuels for the ﬂenerdtlon of .

electricity and .other cnergy purposes w111 have to_be drastlcally‘
reduced. Energy will. come from a va“iety of sources; in. purtlcular,
brecder reactors, fusion, 1arbewscale solar aud geothernal energy

sources, for all of whlcn the final product is essentially eleotrlc“by°

‘ In an all~electric econony, hydrogen represents an 1nterest1ng storage

and transportation medium. - Furthermore, it represents a new fuel
which is easily and cheaply transportable .and non*pollutlng after
combustion. If its econcmic production by electrolysis or by chemical
cycles using high temperature mclear he vt from HTR cen bo proven, '
considerable transformation efficiency could be oota;nea and an

alternative to the all-electric economy would be available.

/-

-
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The intrcduction of hydrogen as & new cehergy vector should be a .

priority area for Coummnity action. This wouldléoncentrate ons

~ production of hydrogen by thermochemical decomposition or
electrolysis; .

-~ _studies, experimental research and pilot scale testing of
hydrogen transportation, distribution and storage devices
and systems; '

- assessment and experimental work on hydrogen and methanol
fuelled aircralt and ground traﬁsportation systens;

~ preparation of a Iuropean safety manual.,

Strategic area: new, renewable sources of energy

*tacrepies e

The éé%gigﬁﬁéﬁ¥'of new sources of energy is mandatory. In the

miclecar field fast breeder and fusion reactors have a great
potential. )

In the non-nuclear field the development of new, renewable sources
could be based on the exploitation of existing energy sources, £.8.
solar, geothcrmal, wind, aond sea thermel gradienits. Of these, the

solar and geothermal sources appear to be the most promising ones.

Solar energy

Solar cnergy represents a very large, diffused, potentially unlimited
resource, without adverse environmental effects, if technology allows
its economic use. However, because it is.diluted and the supply varies
greatly according to time and weather conditions, it requires large
quantities of collection and ccncentratioh’-’equipment° 'Photovoltafc
methods and concentration therﬁal methods for electricity gencration
are not yet aporoaching cosis of conventional systems.

In the short-term, other mere promising methods of utilizing solar
energy are +in the form of heating and cooling houses, heating watér
and in thefproduCtioh of clcan recovﬁrabie fuels. Residential use
requires only minor engineering development and reléiively éimple

architectural modifications,

e
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Bi0100ical‘oonversion' aimed at maximizing gnergy yield of p? ant
material by improvement cf photo-synthetic °if1c1,nov and trans formam
'tlon of organic plant materlal can contrlbute ‘0 a better exploitai-’
tlon of solar enecrgy induccd processes° ' ' '

The Comanlty should c¢efine and carry out an actlon programne on the
wtilization of solar onergy for heat productlon for residential use
and for electrlclty,and fuel production (thermoaynamlc cyclos,

photovoltaic conversion and biological conversich ).

Geothormael energy . o

‘Therefare vast‘amounts of heat present in various types of geothermsl
'deposits for which technolecgy has not yet been developed. Additional
resource 1nfornat10n is nceded for all iypes of geothermal deposits,

espchlally for fleld* of hot rocks.

Methods of locating thls 1a tter type of Tesource from surface

measure ments or other uecunlques are needed so tuat evpenSLve ravdom

drilling can bLe av01ged.

Nost of the unsolved problems in utilizing geothormel energy are in
engineering, but some new fund emental 1n?ornatlon about how to devolop
the various types of r“SourCGa 1s stlll neede&° ‘ InveSulgwtlons of
possi ible adverse cnvironmental effects and methods for their prevention
should be made; these would include.preﬁention‘of subsidehoe, seismic
‘ studies and effluent disposal. Research should be conduéted on such
problems as reservoir development and management, ufilization of
brines, drilling angd well combletlon under various goological con-.-;

dltlons and for kot rocLso

The Communlty should study in depth whether geothermal ene rgj iz a 1ong-
term alternative to fossil or nuclear fuels, and, in case of a positive

answer, define and carry out an action programme on geothermal cnergy.

/.
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Fnergy p;oduction ond utilization Lave obvious important impacts on the
enﬁironmentl The actual encrgy situavion should not result in a reduced
concérn for, and further deterioration of, the environment. Any. programme
for the development of new energy supplies and the production and utiliza-

tion of energy should be made compatible with protecting and improving the

environment.

At the present time the on-going Community rescarch programme, cimed at
providing scientific support for the eavironmental policy of the Commnity,
already includes actions which have a bearing on the subject of energy and

environmental relationships.

By cohsidering R & D needs arising from energy production and utilization as

well as the environmental protection problems linlied to znergy production, R & D

proposals will be submittad to the Councils these proposals, according to the-

conclusions of the interim report (+; of the Commission %o the Council on

pollution nroblems linked to emergy producticn, underline R & D activities in

the following fields: ‘

-’siting»probleﬂs for power planfs,.with special attenfionbto‘cooling tower
design and technology;

~ desulphurization, i.e. developmen? and demonstration of large pilot and
full-scale installations for flue gas desulphurization and fluidized bed

combustions

— nitrogen oxides: abatement technology, improvement of methods of measure—

ment, effect on human health and the environment.

Within the programme ENERGY FOR EUROPE and according to the needs and aims

of the energy policy, medium and long~term options for a common R & D stra-

tegy have to be developed. This task must take into account the complexity

of enerzy systems, their implications and drmamic interrolationszhips.

(+) Doc. SEC ( 74) 1150 final e
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Up to the present, the supply, production, transoortatlon and the dlstrl-
butlon of energy has been mostly considered in a fragmented manner .
Generally only sub—systems have oeen analyzed and concern was given prlﬂarlly

to technical and economic problems. Today,'neoause of the 1nterdepondence

'of the various energy sources and technologv and of thelr 1nteractlons with

vsoolety,:coneern-has to be given to the whole system_(lntegratlng technical, -

economic, environmental, societal, resource, reserve and potential risk

factors).

The method of . systems modeling provides a powerful tool to elaborate alter-'
natives for' R & D strategies. Systems modellng should allow 51mulatlons of

1nfluence of all klnds, strategic: assumptﬁons end 1nterdependenc1es..'ﬂ.4

Whilo the techniques of sysiems modéling have made considerable progress |
in:the past few years, they still need further 1mprovement and - the Communlty
ehould develop act1v1tlos in this fleld. Eﬁamples of 1saueo‘1nvolved in’
this analys;s ares long range expeetatlon on energy demand, for "ar1ous _
primary sources as a function of external constralnte, optlmum surategles
for the introduction of muclear technologies, for the.ﬁse of finite, non=- -
renewable resources'(oil)g for shifting from electricity to other energy
vectors, for transportation schemes for fuels other than oil, and socio=
econonic aspects (energy coste and standard of living, reinvestment of

0il revenucs, quantitative effects of regulatory limitations, etc.).

On the other hand, if work continues for the proposed study "Burope + 30"

and the proposed "Foundatlon for 1mnrovement of 11fe ard work"z these.'

'streteglc studles st be carrled out in close collaboratlon with these

" two act1v1tles.
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At  present, total approved funding is of the order of 70 Nuu/year. Deta‘ls

are summarized in the following tables

Yearly

Anount’ Period
: average
(Mua) (yrs) (Mua )
1. JOINT RESEARCH CENTER (<)(++)
a) Technical support to power
plant operators 6.10 4 (1973 =~ 76) 1.525
b) Plutonium and transplutonium - : . :
elcments 21.65 4 (1973 - 76) 5.402
¢) Waste processing and storage - 6.90 4 " 1,725
d) Reactor safety 21.10 4 " 5:275
e) Fissile material safeguards 5.40 4 L 1.350
f) Hydrogen production by water- ' B
splitting 6.70 4 " 1.675
g) Solar energy 1.52 |- 4 » 0.380
2. TUSION 76,10 |5 (1971 - 75) 14.420
3. DRAGON PROJECT 10.63 3 (1.4.73-1.3.76) 3.543
4. COAL (Art. 55 ECSC Treaty) 6.00 1974 6.000
5. OIL (regulation 3056/73) 25,00 1974 25.000
TOTAL 66.295.
(+) The 1974 pluriamual programme revision is not accounted for.

(++) The activities dealing with health physics and environmental protection

are not considered.
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Proposed new activities ‘ ' L . L///

In line with‘thé aforementioned eightvstrategic areas, the Commission is now
preparing detailed proposals for Qbmmon research actions in a mlti-~annual
frame-work . These will be submitted to the Council before the end of 1974.

‘A first list of themes deals mainly with the following subjects:

- energy conservations  co-ordination of national programmes and stimulation

of the industrial innovation across frentierss

- fossil energys cozl conversion to hydrocarﬁons by means of lique-

faction and gasifications

- nuclear energy: figsions -strengthening co—ordlnatlon of natlonal

programmes ‘and developlng actlon as a publlc serv1ce
(e.g. waste treatment and disposal)s
fusion: ' new proposals for the next multi-annual .
programme will be made in 1975. |
- h rogsn econoi 2 - the -action will.aim at interconnecting existing
' . capabilities, including JRC, into one integrated

frameworks

- - golar energy:' " the action will aim at intercommecting existing capa~

bilities, including JRC, into one integrated frameworks

- geothermal energy: starting from existing potentials a common action pro~-

gramme will be defineds
- systems modeling: - ' a detailed prbposél for action at Community level will -
’ “be developed. ' B ' .

4

Financial implications of the programme FNERGY FOR EUROPE

As the Member States are spending a total of 950 Mua of publlc funds in 1974

on energy R &D projects, the Nine's total expendluurc on energy R & D is
about 1,020 Mua (0.1% of ‘the @P in the current year) ‘ o
To cope with the objectives proposed by 4he energy policy (COM(74)550 flnal,
pp. 13-14) an 1nvnstment of 250 billion u.a. (300 billion 1975 dollars) is
foreseen in the energy sector in the period 1975 = 1985, i.e. on the avorage ’

25 billion w.a. per year. -

.l ./‘-
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In a sound technologlcal system the average ratio between research and de- -
velopmént expenditure end capital anestment is of the order of 10%. In the
energy sector it would be reasonable to earmark about 6% for public R & D -
_InVﬁstment Thls, in the case of the Communlty as a whole, would amount to
some 1,500 Mua/&ear.

It might be 1nterest1ng, in thls contoxt to note that the United States,
within the framevorL of its "Pro"ect Independence™, proposes to spend about
1,680 Mua' yearly over the next five years on encrgy R & D funded by the
Pederal budget; this amounts to 0.14 per cent of its GNP. Japan, with its
energy research programme, which also includes the new "Project Sunshine",

" will spend abount 575 Mua yearly, amounting to 0.15 per cent of its GNP.

The realization of the programme ENERGY FOR EUROPE will mainly consist of
the alignment of the national programmes according to the jointiy elaborated
orientations, and of the corresponding definition and'financial support
(research by contracts) of the necessary Community actions. This implies-
that an increasing portion of the necessary'funds will be progressively
shifted from the national budgets into the budget of the'Community; in
doing so the funds foreseen in the Communities! budget should increase to

a level ranging from 25% to 50% of the total expenditure in the Community
in the fleld of ennrgy R & D.

V. Orgpnizgtion and Opcratioqg;‘CoanQ§ions

At present, energy R & D in the framework of the Communlty is organized in
the following manners: . research is copducted in the JRC; other, mostly
contractual actions, are initiated and co-ordinated by different General
Directoratess advisory support is provided by a sub-group of the Committee
CERD (Della Porta Group) as well as a special .task force of officials
(Lindner Group); co~ordination of national R & D is considered by a sub-

v
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committee of CRESTj. pollcy decisions: are prepared by the Comm1851on, dig-
cussed 1n varlous Council groups and de01ded by the Council.

The organlzatlonal structurc whlch is found for EC cnergy R & D’ should’ satls—
fy the follow1ng requlrements'

-a clear relationship to strateglc political decisions in the field of
energy policys

- aBili%y to produce & COmprehensiQe picture of needs and available

resources for energy R & D3

- a budget with considerable financial and administrative autonomy, involving

both one;year~allecations and medium~term commitmentss
- the possibilify to co~ordinate research in the member'efates iﬁ defined.
areas effectlvely and with an obllgatory character,
—Aaccess to government-flnanced as well as 1ndustr1al R & D,
- a commitment on the part of all participants to give full informationj
-3 machlnery to make information available to all partlclpants;‘

- an nffective system of contro’llng all activities in the energy R & D

field (technology assessment ) -

a recognlzed monopoly position for the co-ordlnatlon of energy R & D
in the EC.

A method mist be found to organize energy R & D in an effective mamner in the
light of these requirements and of” tho potentlal of ex15t1ng instruments
(such as the JRC).

In order to launch the programme ENERGY FOR EUROPQ the followrng steps are
requireds
1) CREST, which has already begun to coordinate energy R & D, is invited
by the Commission to confirm the priority of this subject and concen-
. trate on setting up an inventory of R & D activities -in the Community,

the machinery for meking such information available for all concerned,



2)

3)

4)

5)

r
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and other mersures required for an effcctive coordination of national

regearch efforts.

The realization of %he abovementioned taéks could be assigned to a
Community organ having the necessary legal and financial autonomy.
This organization would operate within the framework of the policies
defined by the Community institutions, with the necessary financial
means. It would be under the.control of the Commission and would be
aseisted by a consultative committee,

The Commission. proposes to the Council to recommend a substantial ine

crease in the funds spent within the Community for R & D in the energy
field, and that in due course expenses should reach the amount of
1,500 Mua/&ear. The poftion of the expenses that are provided via the
Furopean Commwnity budget; in the framework of the execution of the
ENERGY FOR EUROPE programme, should rise to between 25 and 50%, with

~the corresponding decrcase in the national budgets.

The Commission will acoelerate the preparation of‘Specific research
propbeals concerning the eight "strategic areas" and to submit these
to the Council before the end of 1974. ' '

—

The Commission confirms its general orientation to cooperate closely,
in the field of R & D, with third countries, international organizations
and other relevant agents. It will report regularly about methods for

rendering the co-operation more effective.

4
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ANNEXES I AND II WILL BE DISTRIBUTED SUCCESSIVELY





