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‘The present report of the Commission fits into a double framework.  ©
On the one hand, the Commission in its commmication to ‘the.Comncil™ -
oonoorhing iodustr;al and technological policy (SEC/73/IO9O final) included
the heavy electrical and nuclear equipment industry as being ons of ‘the
sectors confronted with special problems whose development shonld be studied
as a priority; on the otner hand, the Comm1331on indicated 1n 1,g.commun1-
cation @o the Coancll on the 1mplementat10n of the guldellnes and priority
actions for a Communlty energy pollcy ~ the so called "Nuclear notlon Plan"~
(COM(,,,l“ ‘Lnal February 197ﬁ) the need to relnforce the 1ncu—%-:d1 bagis
of the aonnmnlty 1n this uector in order to achleve_the obaecul,es for .
ruclear éne“vy propoéed by the Counoil and includéd in its resolution of
17%8 Docenver 1974. | | |

‘The report takes stock of the position and prospects of fhe heavy
electromechanical equipment 1ndustry connected with the productlon of energy
in the Community; it represents the first thorough study of this .sector
carried out by the depariments of the Commlss1on, which explalns its con-
siderable bulk, its defects despzte the close contacts with interevted
professional assoolatlons to which it gave rise and the proposal LOT an
annual updating in a reduced from referred to in its conolu91ons.

The lattér can be summed up as follows.

- Industry in the Ccnmunitv is able 1o weet demand, 1nclud1ng some
exports, until the end of the present decade, the adaptabzon of productlon
methods to technological development should be inclined’towards nuclear
power. Only by pursulng on exclusive "all nuclear" polloy in the beglnnlﬁg
of the 1980 s would ‘there be problems whloh could not be fltted without '
dlffloulty into the plan of progressive aduptatlon which is belng followed

at present by the majority of industries ir the Community.
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- The manufacturers in the Community are willing to respond to any
large increases in demand in so far as these are known sufficiently in
advance and presented so as to give them some security against all or part
of the doubts involwved in forecasting; in actual fact manufacturers have to

invest several years ahead in order -to change'their production‘methods.

~ The. 1ntra—commun1ty market is not sufficiéntly open for reasons
which. it is difficult to ‘determine; this should be followed up. The '
Commission will examine the sectoral obstacles which are holdlng up an
_effective opéning-up. - ' S '

- The export ‘market represents 1n the order of one thlrd of the 3 Jearly
turnover of the seotor, as regards the nuclear fleld it is dominated by

" American 1ndustry, a common polloy on export credlt - and the getting~-uw

of an Buropean Instltutlon for flnanolng exports, in partlcular - would be
favorable for all European industry, would encouraoe export JOlnt—ventures,

and would be llkeIJ to ‘avoid internal distortions in oompetltlon.

- The structure of the heavy electromechanical and nuclear industry
in the Community is more fragmented then that..of American. industry and for
a more limited internel market; it remains-for industry t04followlup.its§-fi
moVement of concentration within the European framework; for reaching joint-
ventures launched on a Communlty level could help this movement; whilst -
ready to promote the efforts of industry in this direction the Commission .
will monltor that these allow the maintenance of an effective competltlonr
and favour the openxnguup of markets. . B A
The arrival of advanced technology and especially the development of fast
reactors presents an opportunity. to.be grasped. for the. setting-up of a
Community industrial strategy whlch Wlll allow it to face world competltlon

in the nuclear fleld in the comlng decades.

T

.1 The profltab;llty of .the sector should be improved so as -to.ensure
the necessary dynamism in the field of growth of advanced technologys the<>w
search by the industry for ratlonatzsatlon of structures, in partlcular in
the nuolear field should help this, :
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In order to arrive at a bet er knowledge of the market, to better
define the prospeCug for ezpan51on for the heavy equipment industry and
to baﬁk~up indus tr;al nollcy for thls sector with anproprlate proposals
in line with the common energy pollcy; the Commlss1on will draw up each
yvear in collaboratlon with interested parties a document summar1z1n@ the
development of the sector, for this purpose it will call perlodlc meetlngs
of professmonalvas3001atlons;and/qr industries.concerned. 1% will
periodically examine how open are the markets and the existéncé of technical

disparities in the sector considered. e a - e
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‘INDUSTRY PRODUCING HEAVY ELECTRICAL ENGINEERING A
AND NUCLEAR EQUIPMENT FOR ELECTRICITY GENERATING

1. INTRODUCTION

The industry prodicing electric power equipment for power stations

owes its importance to the central position it'occhpies in the mo-

dern economy; the certainty that the demand for electr1c1ty can be

met at any time because supplles of the necessary equlpment will

be available - despite the exigencies of a very sophlstlcafed

I
v

technology and long lead times -~ is an essential prerequlslte for
the development of the highly 1ndustriallzed Communlty countries.l

This certainty can only be prov1ded by a strong 1ndustry.

The rapid swing towards nuclear power in the energy economy - ..

planned for the years ahead -~ will speed up the sales of new ..

nuclear plantsbased on a highly advanced and constantly developing

"technology and calling for sdbstantial.capital»expenditure, which .

makes it sll the more essential to have competitive companies in

this industrial sector. G e

R

Thesé were the reasons that led the Commission, in its communica-
tion to the Council on the technological and industrial poiicy :
programme of May 1972 (SEC(73)1090 final), to include the- heavy

electrical éngineering and nuclear equipment industry amongst

the sectors with special problems whose' development was to.be stu-.

died first. The recent oil crisis and the energy ebjectives propo-
sed by the Commission* to counter it, taken up by the Council in
its Resolution of 17 December 1974, have made it more necessary _
than ever to analyse the situation of the sector and the prospects

of the industry.

Generating equipment for power stations is manufactured both by
private companies and by part state-owned undertskings. They
generally produce a whole range of equipment for purposes other

than electricity generating, both electrical (e.g., electric

* "Community Energy Policy; objectives for 1985" (COM(74) 1960 final

of 27 November 1974)
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traction .motors, etc.) and mecﬁé#icgl (e.g§, diesel‘engines),f

and sometimes -also induStrial'holl§w;wafe (apparatus £or the
chemical or petrobhemical'industries); It is therefore very:diffi-
cult to separate the power équipment side from the otheé# in-’

dustrial activities of the companies concerned.

Takle 1 contains a list 6f the main European companies pfoducing
heavy power equipment with details of their various activities*:
It shows how diversified these activities are.

In 1972, the total annual turnover of these companies wés.abput

twelve thousand million unitsAof account and they employed some

| 750,000 people.. Also in 1972, the‘propprtionndf turnover accounted

for by hgavy power:equipment may be.estimated.at about 1,500

_.million unifs;of éccognts, about one=-hird of which was. obtained

from eiport markets outside the Community.

- * Companies whose activities are limited to either conventional

steam generating equipment or to hydraulic turbines have been
omitted from this first survey.
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ESTIMATES OF ELECTRICITY CONSUMPTION AND POWER STATIONS TO BE
INSTALLED. (IN THE COMMUNiTY) FOR THE PERIOD 1975-1285.

Electricity-consumption'governs the rate of instailation of new
power staticns and.therefore directly af fects the activities of the
industry producing heavy electrical englneerlng and nutlear

equipment.

Estimates for the Community

7

Estimates of electricity ééﬁsumption;and'installéd qépééity

‘In its Resolution of 17 Décember 1074 on the Communlcatlon from

the Commlsswon entitled "Communlty Energy Pollcy, objectlves for

‘ 1985"*, the Council of Ministérs of the Communlty decided to adopt

the followzng objectlve : "to provlde statlons w1th an *nSDalled

capacxty of at ‘least 160 GWe and, if 00551b1e, of 200 GWe by 1985"

Consequently the follow1ng estinates have been taken as a basis

for the purposes of this document.

Estimates - European Community

1975 1980 1985.
GWe GWe GWe
Twh totalinucl. TwWh total nucl. TWh total‘i nucl.
1200} 300} 20 ] 1680 400 65 | 2400 550 170

According to the zbove estimates, 1CO GWe of new capacity (conven=
tional thermal and nuclear power stations) will be installed bet-
ween 1976 and 1980 and 150 GWe new capacity (conventional thermal
and nuclear power stations} from 1981 to 1985. Nuclear plant com-
missioned during the latter period would then be account for a
share of about 70 % of the above_estimates,ﬁrisingvto §rognd 90 %
if the maximum target given by the Council weré'éftained; in both
cases, by thé'beginning of ‘the 'Bés nqclear pow?; would have
acquired a firmer foofhold on the Community market th;n‘anywhere

else in the world (see 2.2)**.

See COM(7%4) 160 final
Assuming that no non-member countries decided to step up the pro-
grammes already anncunced.
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Table 2 containg an estimafe ﬁf“the.bréakdownvof'thesé'neﬁ ’
installations ("éonventional.thermal and nﬁcleaf" sectors) by

country and by year accordlng to the total estlmates given above,

Tatle % takes the flgures for the Communlty in Table 1 and shows
_what they w0uld be if the maximum +arget of 200 GWe installed ca-

pacity were attalned 1n 1985, assumlng an annual dlstrlbutlon such
-that no convent10nal power station would be comm1581oned in the
-Communlty after 1982. According to Table 2, France already appears,
Mto have set 1tse1f this terget, but the situation varies conside-
rable in the other Community countries, espec1ally in the 'United |
Kingdom. Iﬁ an&'case, the present estimates show that on the
basis of 1nstalled capacity in GWe more nuclear than conventional
power . statlons w1ll be comm1581oned in 1985 in all. Communlty

countries. ’

2el.2, Estimétes of new pover stations
The demand (expressed;in GWe) for power stations does not vary in
proportlon to electrlclty demand* because the unit capacity of

the statlons 1s constantly 1ncrea81ng.

Table 6 shows the increase in size of certain plent from 1951-72;

theJdevelopment of high-capacity nuclear reactors is furthef-ac—
.celerating.this trend., The unit power of turbines, for exemple,

11creased tenfold from 1651 to 1972.vThe maximum caoaclty of

ex1st1ng 1nstallations is :

- 600- 800 MWe for f0551l fuel power statlons

- 1000-1)00 MWe for nuclear power.stat;ons.

Taking into consideration power station investment projects already
.- announced. and assuming a continuation of .the tendency for unit

capacity to increase, it is possible -to make a rough estimate of

the number of power stations to be established annually in the

Community.

* It should be remembered that és%ihates for eiéctriciﬁy”demand
relate solely to the conventional thermal and nuclear sectors.
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Number‘of new . power stations commissioned per annum in the Community

] 76 | 77 | 78 | 79 | 80 | 81 | 82| 83 | 84 85 | 86-90
a . 12 12 [ 15| 20 15
Conven- - : . o
tional lBQ ;1 23| 2119 |13]
b 2] - - - -
a 18| 18 | 241 19 25
Nuclear | 7 ? 71 13| 17 18
‘b S - L a1 25| 32| 29 35
al 00 P B R AT 0 BETY BT ) B
Total 37| 38 | 30] 34| 36| 3 B )
b | 28] 25 32 29 35

{

Notes a : according to the forecasts'in this document ~

v b : according to the maximum nuclear target.'

Accordlng to this estlmate, the number of power statlons comm1581oned
in the next ten years will probably decllne slightly (about 175 power
stations commissioned in the first five years, about 170-150 power

stations commissioned in the following five yedrs depending on whether

case.a'or b is adopted), but should'then'increase siightly?after 1985*.

However, 1t uhould be noted that the number of new power staflons com=
missioned each year by country alffers substantlally from one
Community country to another (eee follow1ng table) and thet the

degree to which nuclear power w111 take over as shown in the ubove
general. estimate is not always a'reflection of national trends as

they areisubject to often extensive fluctuations which tend to offset

g

each other in the .overall estimate.

* This shows that the use of nuclear power makes it possible to
reduce the number of power stations to be installed and conse-
quently to reduce the number of sites.
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Breakdown by countnx,of the new nuclear power statxons to be

commics nged in the Communlty accordlng to ex1st1ng estlmates

\\\\‘;“‘*-Ziér 76 |77 {781 79 80| 811 82| 83 | 84 | 85
Country - ~— " oo - N :
Germany - | wlal sl wiu] 6! e W ] @
Frange 212 § g 7 4 (7) (7) (N (7
Italy | | S Y I B R R I OGN

" United Kingdom R T AT R I R T I R T T R
Belgium - 1| 1| 1] 1| @ @] W
Netherlands - -1 Wy -1 W] (1)

" Luxembourg 1] - - - I
Denmark Wy -« W} -
Ireland W] -~ - @
Community « 7 {7 7l f17 128 18| 18| 24 | 19
Note : Figures in brackets are estimates

* AGR type reactors

2 2 Sl+uat1on 1n other . countrles or reg;onsl comparisoq wlth the

Communltx

The growth rate ¢f électricitycdemahd~is likely to decline.in the
-1980s in many industrislized countries or regioﬁs, with the excep-
tion of some non~member countries, generally developing_coqﬁtries;
in which 1t should continue at a high level; the Community will
also be an exception because of 1ts commitment to nuclear power*‘

{Table &).

The following points are worthy of note with regard to the sizeé of

export markets in terms of the demand for power stations in

varicus non-Community countries : ' »

- the size of the American market, approximately douﬁlg the
Community market, although Community industry has limi%ed'acbéss

~to it for nuclear plant;

* With the exceptién of the Community, the figures are
published in 1973. o _ ' _
** The rate of 7,5 % per annum (Table 4) applies to the

estimates
estimates; if
attained in
weuld be 8 % in

the maximum target of 200 GWe recommended were to be
1985 and a similar nuclear policy continued,the rate
1985 =2nd 9 % in the period 1985-90.
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- the installation of about one, hundred GWe new . capa01ty in the

next ten years in non-Commun;ty European countrles (OECD reglon)

~ the large 1ncrease in new plant in non—member countrles (an extra

wes GWe~in 1975-80 and 40 Gwe~1n 1981-85)‘ T

The share of nuclear energy in the new plant will probably :remain

A'tﬁclose to. 50 % in the early 19805 in’ most 1ndustr1a11zed countrleu,

~ compared wlth 70 %* in the Community for the same period; the:‘“w

.‘qshare of nuclear energy in the developing countries around 1980-85

_ is an 1mponderable - it will largely depend on the compet1t1Veness

..of poss1b1e medium capa01ty nuclear power stat1>ns -and whether

plant manufacturers are w1lling to take the ris: of expanding . .

2.3

‘_an annual _growth rate of close to 7 % at the be inning of the e

the;r current productlon range. .

In con¢lusion, electricity demand in the Commun: by should ehoﬁ' )

next ten-year period, possibly rlslng to 8 % tov ards the end oﬂ .

that period, and mayhe even continuing to 1ncrezae if the
Community were to adopt a dellberate pollcy in :avour of nuclear

energy.

In any case the number of power statlons to be installed annually

"will vary very llttle, as the increase in unit capacity will

make up- for the growth in electricity demand; orders for nuclear

power stations will tend to overtake orders for conventional -ones.

" The trend on export markets should be slmilar, although less -

marked.

*

Or even 90 %, see Section 1.
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THE HEAVY POWER L@UIPHENT INDUSTTY AND THE COMMUNITY’S ENERGY OBJEDTTVDq

To nect the Commun ty? s energy ob30ct1ves thc 1naustry mLst have sufflclent

- production caoacltJ or adequate guarantees of the reallstlc nature of such

objectives to 1nvest in new capa01t1es.

There follows an analyszs of 1.

b

- existing {or planned)productlon canarlty comparea with the

prospects for the 1neta71at10n of rew power statlono in the Ccmmuﬂlty as

cdescrited in Section 2 and with export prOSpect
~ ~ certain special problems that might cause bottlenecks in:
supplies;

- the requisite ‘conditions if the industry is to meet demand.

i

Comparison between production capacities and estimated demand for.heavy

pover equijment

The analysis of the comparison between pro@actlon capa01t1es and demand for
power equipment will relate mainly to the heavy'equlpment for both tonvent 1ona1

and muclear thermal power stations, such as stezm turbines, slternators and

transformers and specific equipment for nuclear steam-raising plant such as

pressure vesceld,

Heavy equivnment ﬁécﬁiiar to'convéhtional-thefmal or hydroclectric power
stations such as conventional boilers, water turbines and smaller items such
as gas turbines and switchgear will be dealt with more summerily (3e1e5),
the former because demand for them in Furope will steadily diminish in thé
future and the 1atter because they do not and will not in the foreseeable

future.constitute- an 1mportance share of the marfet for heaxy power - equlnment.

The comnarwsov is based on Flgures T3 8 and ) Wthh were proauced from the

. following information or assumptlonS'{
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~- total- deliveries by uommunlty Member States for the period 1960-1973 are_
taken from ex1st1ng OEED stailstlcs (Tables 10 ‘and 11),
- the Ccmmunlty countrles' 6wn needs for 1972~1)85 are dednced from the _

annual increases in 1nstalled electrlc capa01ty glven in Sectlon 2e

Once again two cases are considered : "estimates" and the "'meximun nuclear

target! glven in the Counc11 Resolution of 17 Decenber 1974,

~ total Communlty dellverles for the perlod 1072—1985 were estlmated by
adding to the Commun1ty B own requ1rements exports corrospondlng to 30 %
of total productloni; ' '

-~ demand for equipment was obtained by estimating deliveries for a number of
years suited to each item of equlpment (turboalternators 4. years, ‘
transformers 1,5 years, pressure vessels 4:years);l : ‘

- production capacities existing in the Cémmunity in 1973-1974 have been
estimated on the basis of documentation published or supplied by the

relevant national trade associations and are set out in Table 5.

3,1.1. Turboalternator sets (10 Mie over)

Communlty productlon capa01ty was, close to 43 000 IMe in 1973 .for both .

turbines and alternators (Table 5)

Demand has been marked = and this trend will continue to increase — by a -
continuous growth in the unit size*¥ of equipment and by the growing share

of the nuclear sectore . . . - Co A o

The high share accounted for by exports shows their importance to the
Comminity's power equipment industry; it therefore appears justified
to maintain in the future (and even to increase as far as: poss1b1e) the
ex1st1ng share of the market accounted for by exports.

= See Table 6.
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Thlé' share of. 'nuclear" steam furbines was about 15 % of total: deliveries
(express,ejd in IMe) .for Western Burope from 1970 to 1972. . The share of
";nucleaf" turbines ordered was 35 %‘,_ofbtgtal 'orde,rs in 1973 and should

be a;bout‘ ;50_ %' in 1980 and 70. 4 7in 1985 _i‘f_; current estima‘tes_ prove 9oxjréct
(arld could even be 100 % after 1983. if.‘l‘;hel_ .nm:iﬁum nuclear 'targé'b ‘were
a’ctainea). o | o | |
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The unit capacity of "nuclear' turbines ordered is increasing very
rapidly : it has risen from an’ average of 230 ‘MWe per unit for units
ordered in 1966/67 £o an average of ?80 MWe per unit for units
ordered in 1973. The equlvaTent flgure for "conventlonal" turblnes
ordered in 1973 was an average of 236 MWe per unit. The average

size of "nuclear'" turbines will contlnue to grow- units of 1200 MWe

and more are already under construction.

This trend has and will continue %to have extensive repercussions on
the organization of the industry's production plant, which will
nave to be adapted to trends in demand as regards both volume and
characteristics., Some production plant may by its nature (crane
hoisting capacity, shop floor space, etces) be restricted to the
manufacﬂure of eqﬁipment of a given size and be incapable of

meeting the demand for new and larger equipment*.

A simplified capacity/demand analysis (Fig. 7) shows that

- in the range of small and medium-sized equipment (100-800 Mwe/
conventional) Community production capacity for turbo-zlternators

is at present (1973/74) well able to meet demand**; surplus capa-
city may well become,evident in the years ahezd if new export

markefs are not found or if some effort is not made to cgnvert.

~ In the range of large equipment (900 MWe and over/nuclear)

existing production capacity reveals a2 temporary surplus as a
result of recent investment projects by a few large manufacturers
who have anticipated demand irends; it will become inadequate as
from 1976. However, new investment projects in progress or announ-

ced should postpone the saturation point to 1982/83.

o

* Some Community firms are unable today to provide sets of
maximum capacity, i.e., 1200-1300 MWe.

** Community market + export market of about 30 %.
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In the 1onger term (1985), adaptatlon of the strvcture of product1on
faCllltleS on which mhnufacturers have already embarked should. be continued
and speeded up by new 1nvostment projects in order to cnsure that most of

; the Droductlon plant is sulted to.the very hlgh capacity equipment used

by nuclear power. stations,

Taking an extreme view, if an "entirely nuclear" approach were adopted

in the Commnity - corresponding to the mexirmm target- of 200 GWe nuclear
in 1985 = structures would probably have tc be. radically modified as

demand would become so, small in the medium range of“équipmént (oonvehtional,
power stations) and so high in the top range (nuciear power stations)- that

mere adaptation would not be sufficient,

The industry should seize the opportunities offéfed by the‘rapid~evolutidn a
of the existing structure of demand for electrical engineering and nuclear °
eculpment to combine and coordinate at Communlty level, thus avoiding the
risk of over~investment at national level owing to excessive and

uncoqrdln%ted anticipation of the nuclear market .

3,142, Power transformers (10 MVA end over)

In 1973, productlon capaclty for power transformers was about 173 000 MVA

in the Communlty,' it is greater than caparlty for turbo-alternator sets
because demand is hlgher.' For each new power statlon, new transformers are
required not only in the station but also in the electricity transmlsslqn"
systems The ratio between installed transformer capacity in MVA and
installed power station capacity in Mie varies from one dountry to another . .

because of differences in design and different voltages. - o

For the purposes of the:capacity/demand comparison that follows, a mean
factor MVA/1We of 3.5 was used for the Commmnity as a whole®™,

% 5c6 Section 6 below - , ,

£ This ratio is currently -about 3.5 in France, 4.5 in Germany, -4 tending to
rigse'to 5 in Belgium (influence of the increase in transmission system:
voltages from 150 to 400 kV), 3.5 in Italy; the large-scale introduétion
of major nuclear power stations will tend to push these figures down.
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Pigure 8 shows that 1973 production capacity (173 000 NVA corresponds to
about 49,000 MWé to be 1nsta11ed in power stations) wes about 45 % utllized .
Allowing for the increasé in the unit capacity of trensformers and’ the '
increase in productivity (about 4 % par annum), this’ capacity would in

theory rise without major investment to about 225,000 MVA in 1980, correspons
ding to a power station installation capacity of about 65,000 MWe; The = '
utilization of production facilities would then rise to over 60 T Howeveér,

the surplus capacity in the transformer sector would remain very high,

Consequently the efforts to rationalize industrizl structures already started
in some Community" countries must be continued in order to cut back excesslve

overcapacity, which is also a worldwide phenorencno

Pressure vessels for light water reactors

LYWR pressure vessel production cepacity in the Community is estimated at
21 per annum, corresponding to the installation of 21-27,000 lWe per annum

in light water nuclear power stations .

With the extensive investment ﬁrdgramme in Frenée, this capacity will be

increased to 25 per annum in 1976/77, cnrresponding to the installation of
25-33 000 Mde per annum in LWR power stationse oo D
This capaclty should be adecuate up to about 1980 to supply the Communlty s .

own mafket for pressure vessels plusAQO % for export (Figure 9).

Other' equipment

Conventionai-boilers

Some ten Community firms are active in this sector; ‘their annual’ production

capacity is between 5,000 and 15,000 t steam per hour. -

*"Cdmmunity mafkét'+'exvorf markétAeétimated at 30 %, ) .

*i Assumlng an export share of 20 % 5 {rather than the 30 % taken for turbo-
generators and transformers), the domestic harket can be supplied with
17-22,000 MWe per annum in LWR power stations,
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Total deliveries of conventional boilers in 1971 amounted to a steanm

capacity of 70,000 % per hour. Although they rose at the rate 01 8 % per )
anaun fron 1966 to 1971, orders are exvected to ‘E‘al'l (at 1east on the 1ntern@1
market) in the years to come. The share of’exvorts in 1971 attalned the

high flgure of 30 % of total productlona Wlth the rapla emergence of nuclear
pressure vessels on the power equipment market, it is to be expected that ‘
the 1ndustry u111 contlnue to convert its plant or will 1ncrea51ng1y turn

towards export narkets or- 1ndustrlel heat aopllcatlons.

\

Water turbines

Hater turbines supplied by the Eurcfean industry reﬁresent about 25'%'bf
the total capacity of all nower turblnes (steam, gas, water) produoed in
the Communlty from 1970 to 1972, ' ‘

Whereas in 1970 only ”5 A of production.was cxportea this flgure rose to
45 %.in 1971 (exnorts to South Amorlca and Africa mainly)s This treng will
become stronger as sultable hymroeleotrlc sites in Burope become scarcer,

It should be noted that the technology for this plant is entirely Europeans

Gas-turbines

Gas turblnes supplled bJ the EuroPean 1ndustny renresent 6~8 % of the total.
ca; ty of all power turblncs (steam, gas, water) nrouuced in the Conmunlty
from’ 1070 to 1972. 35-50 % of this’ production was exported - malnlJ 10

Middle East o6il nrodu01ng ooantrles - .in the same perloa.' o

The world gms turblne market is expandlng con51uerably and shovld contlnue
to do so in the future; the Cormunity industry should secure a substantlal

nart of this exbansion, despite keen competltlon.

Lt i
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Circuit breskers

Unfoftujately the aﬁaildble‘staxist;cs ere too fragmentary to allow dn$
assessmenf of.jhe production Cépacity for this type of equipment in the
Cpmmunity.-vEu:opean production far exceeds the Community's internal
reduifements but there‘is an extensiVe.exporf trade - dbout 20 % of tofale-
output - both within and outside the Community. Buropean tcchnology
appears to be very hlghly developed in this sector, as *s ref‘ectee 1n

the size of the export market secured in North Amerioa.

Conclusions

The above estimates indicate thet there is available industrial capacify
in the Community for the manufacture of heavy electrical engineering.and
nuclear equipment; this capacity should in general be sufficient‘(if
account is taken of forthcoming investment projeets on which decisions
have already been made) to meet requlremcnts, 1nc1ud1ng exnorts, up to the

end of this decwde.

The surplus capaclty in exlstlng productlon fa cilities revoalcd at
Community level for some equipnent may not reflect the actual situation in.
some national contexts, mainly because of the compartmentalization of

markets.j It is also partly.a consequence of this compartmenj&lizatiop.

The adaptation of production facilities to technological dcvelopments‘(in
particular the increase_in_unit‘qapacity) should bhe continued for nuclear
equlpment' some coordination is desirable in this sector to avoid
overlnvestment at Conmunlty level as a result of the cunulatlon of expected

demand in different natlonal contexts.

The growong importance that will be attachea to meetlng natlonal requlrements,
mainly in this sector, should not, however, have an adverse effect on the

export market,

® Direct or through a subsidiary (COGENEL SA, US sub81d1ar3 of the French
manufacturer DELLE-ALSTHOM),
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The adoption of a "completely nuclear“ objective at the:beginning of
the 'elghtles mlght raise. problems difficult to recon01le with the-
utrttegy of grudua* uaaotatlon currently followed by tne magorlty of o

. Community industry..

\

3.4."Sgpcia1<problems- supply bottlenecks N S R
Two types of supply bottlenecks may occur @

- bottlenecks resultlng from 2} sudden substantlal 1ncrease in demands

" this is the case at present for oertgln primary or semlnflnlshed products

such as heavy pl te, 1 rge valve or pumn cﬂ51rgs, heat exchanger tubes, T MR T T T

stalnless steel vwlvus and flttlngs, etc. They can be overcome by

careful planning of the necessary production fa0111t~es§"

- temnorarv "technologlc 3 AL bottlenecks resultlng from the lack of

suitable production fa0111t1es in the Communlty o

Only the second typne will beAexamined_in,greater detail below.

Gy, e

3edels Stecl 1ngots for turboalternmtors R

Production of 1arge~cavaclty tufboalternators w111 probebly contlnue on

the basis of the scme technology until the end of the_century‘ s

For each increase in unit cepacity, there must be an increase in the weight-

and dimensions of the rotor; it appears possible with the existing

technology to construct alternators with a maximum unit capacity of 3000 _ .
(1500 repems Y =XEvA,  For example, a 2500 MVL alternator rotor would weigh gbout

§ S . et
-t : . !

0 Plannlng of this kxnd is in hand at EIF to ensure contlnulty of the
supplies needed to carry out the French nuclear- Drogramme. ‘ :
*E . Could this Ye caused by too gréat a fragmentatlon of markets and the
lack of a genuine single European market ?
A study of the introduction of new techniques such as the application
of cryogenics has nevertheless been started with a view to obtaining
- large increases in unit capacity. '
EELF

Speed of rotation of the turboaliernator sets in LWR. power stations,. ..

AR
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280 tonnes. To make it, a forging blank of 380 tonnes and a 'cast steel
ingot of 600 tonnes would be required; steel blocks of these dimensions’

cannot be produced 'in the’Community at the present time, the limits being.:
- cast steel ingots up to 300 tonnes

, - one=piece rotors 120150 tonnes, _
corresponding to ﬂlternators of a maximum of 700-900 FVA.

A11 the steel 1ngots requlred for 1arge-capa01ty generators have to be
1mported from the US or Japan today. A communlty nuclear power station :..
constructor has ordered from Japan ten forged blocks for the tuxbonlternator
sets of 900—1500 Mile power statlons. Tt seems that other Communlty manu-‘

facturers are d01ng the game.

This situation will have to change; one Community constructor has alreedy

concluded the necessary agreeménts to obtain theAplant'reqﬁired.

3ede2s Steel forgings of nuclear pressure vessels.

Another bottleneck occurs in the fabrication of large forglngs, for

example very thlck, large~diameter seamless forged rlngs ‘and. flanges

(250 mm thick, "5 m dla.) for LWR pressurc vesselse These components are ”
" also supplied by Japanese industry, ag there are no sdequate presseés in

the Community. -

3e4s3« Transport

The.incrqase in the unit size and weight of equipment mekes it ﬁote and more
difficult to transport; weater transport does not yet give rise to any

problems but can obviously only be used where the power station to be
cohstructedl is suitable iocaféd;:'SQQCial wagons have been developed for =~
rail transport; slternator stators of 1400/1700 MVA (1500 repemo) and

rotors of 3000 MVA (1500 TeDelle) are expected to be the limit of their capacity.

% These rings are in increasing demand to reduce the total number of welds in
the pressure vessel to a minimum.
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The -existing limit on the transport of transformers was reacked when the
largest transformer in theiwofld (50 Hz) for the Phillipsburg I nuclear
powéf station (864 MWe) was transported on a specidl wagon with 32 axles
‘(this 1020 Mv4, 27/&15 KV trensformer weighs 420 tonnes), 1500 MVA

transformers can be transported only by water and when this is not possible

~two 740 MV4 transformers or three single-phase transformers are used for a

_i300 Mide nuclearlpower station. =

Special vehicles are now being designed to carry loads of up to 900 tons
by road. . A vehicle operating on an air cushion (Hovercraft nrincipla)
has been developed in Britain to carry trensformers and alternator stators

by road.

Necessary conditions to enable Community industry to satisfy demand

The above analysis shows that demandffor capital goods égn he satisfied in

fhe'next ten years, .Nevertheless the industry must continue to invest

~ sufficient capital -~ often very large amounts, expecially for accelerated nuclear

3e5ele

programmes - to adapt its production facilities to demand,

.“ism%hé'COmmunity industry prepaﬁed to do‘this anc does it have the capital ?

The answer, based on recent experience, appears to be in the affirmative,

provided a degree of continuity and a certain guarantee of demand are assured

over the next tén years; "it is also possible that in some particular cases

there will be problems in financing“the investments.

Guarantees of continuity of demarnd I L

a) Theoretical future demand for pOwer'sfatiOns7and'héavy,equipmént‘described

earlier is derived largely from estimates by electricity producers of the

maximum annual output that might be required from their systems in coming
years.  Estimates of this kind, which have to be made about ten years in advance,
are extrehely difficult and have already proved too inaccurate on several
occasions in the past; it is their induetry that suffers the consequences

(for example, a 1 % error in the annuzl- growth rate of electricity demand
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leads to 15 % error in the assessment of orders). It is necessary to
adjust estimates such as those in Section II every year; ammual changes
in the expected -levels of production afid demand resulting from them are
greatly amplified on the capitaligoods market and result 'in chronic
cyclical fluctuations in the actual demand fon»ﬁower'equipmenf*; these
fluctuations are further amplified by the steady increase in the size

. of the units concerned.

It also appears that the largér the market the smaller these finctup -
atiomns; an analysis covering the period 1960-T70 showed that fluc%uations
in. @ctual annual turboalternator deliveries were around 30 % in each of

. the Community countries (markets of a few thousand Mile pef annum) and
about 10 % in the US and in-Furope as 2 whole (ma"bets-of'about |
15,000 MWe per annum).

b, For some years, major interruntionS'in the execution of programmes

for the installation of nucle rjpower statlons have in some Community

'countrles added to the effect of the chron1c cycllcol fluctuatlons in

demand descrlbed above.’

National industries that have suffered from such _interruplions in the
past. therefore require certaln guarantees from the government ("programme
'contracts") befo*e setting up productlon facllltles for nuclear equip—

ment for new types of reactors.

‘ c) In the past few years, a "nuclear controverSJ‘ concernlng the
1nstallat10n of nuclear power stations has become eV1dent ‘in Burope

and is siowing down government licensing procedures so that manu-

facturers suffer long delays before, orders ‘already 1ncorporated in
‘thelr production schedules are confirmed, thus incurring consxderable

flnanclal losses.;

Desplte these fluctuations, 1nterrupt10ns and poss1ble delaJs, the

heavy’power equipment industry is forced by its very nature to set

longhterm flnanclng targets (it “akes about ten years - or even more -
" before ths capital invested is amortized). This involves a hlgh level

_ of risk for

* See for example Wihe Worid Market for Heavy Electrlc Power Equipment’
SFRU, University of Sussex, 1972.
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- manufacturers' investment nrbgrammes, further accentuated in the'nuclear

field by technuloélcal uncertalntles o With present rates of infle tlon, “led
the profitability of " 1ong-term 1nvestments often anpears too 1ow to encourage

industry to take large risks,

IS

Consequently, it appears tha% Communitvlmanuf acturers are ready to meet

any substantial 1vorcuse in demand proviced it is forwulated in such a way

as to provide them with certain assurances rcgaru1ng»some or all of the

abovementioned uncertainties.

The launching of the vast LWR power station programme by Flectrlclte de B
France is & good example : manufacturers in the sectors 1nvolved (nuclear is-
Jand, turboalternator sets, power transformers, etc.)'did'not‘négotiate unit
orders, but concluded a "programme order" covering several years for
sufficient units to ensure that the capital investment they had to make

would be profitables

Financing of capital investment

The capital to be invested by the indusiry to meet 2 substantial increase
in demand is ten to twenty times less than that expended by electricity

producers on the equipment,
It is very difficult to quantify this problem.

On the basis of financial estimates published when the most recent
investments were made in France, the finencial needs of the Community
industry for 1975-85 can be estimeted at approximately 3,500 million ucae

to carry out the Community power station programme cutlined in Section 2.

% For example, at the be~1nnlng of 1974 Shell set aside £ 96 million to
meet its 50 % share in the expected losses of General /Atomic in connection
with orders for ten HTGR power stations, '
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Flnanc1ng of R & D

The heavy electrlcal eng1neer1ng 1ndugtry ig ar advanced technology sector -
(see Section 6) that is changing rapidly; - consequently it is essential for
the Community industry to be in a position to provicde the newest plant -

'both on the home market and on the world market.

Research:work is flnanced largely by the comﬁgnles themselves (£~6 % of
turnover ner annum) but ‘there ié‘aiso a complex pystem of more or. less .
direct contributions from nub11c funds which varles greatly 1n struture

and scope in dlfferen+ Mnmber States.

A Communlty R & D pollcy for the energy sector must certalnly take this

situation into account,
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4+ THE COMMUNITY MARKET

4sle Open bidding for contracts - : : : T

The internal Community market has no tariff barriers between the old members
(the Six); the existing tariff barriers in respect of the new Member
States will be completely dlsmantled by 1977, at ‘the end of the tren51tiona1

pomor1

Despite this, national narkets for powep’stations are not,in rractice open .

to the whole of Community industry. On thé other h;nd, it must be adnitted
"that there is a sort of "tacit" admission of Amerlcan comcanles through

links or 1lcences and financial ho]dlngs that +hey have establlshed with

some Community comccnles, solely in the nuclear fleloo

The Comm1881on 1nformed the Coun011 cf thls state of affairs in 1972 1n

its first Communlcatlon on"progress in 11bera11z1ng publlc contracts and .
contracts awaréeo by nndertaklngs responsible for the operatlon of servzces,
of general economic 1nterest in respect of. supplles"x, In this document,
the Commission considered that 1ntra~Commun1ty trade in the 1ndustr1a1
sector covered by this report did not appeer to exceed 10 % of apparent

consumption and was considerably less £or certain equipment.

This walling off of national markets has ‘not changed for complete power

- stations es, w1th the exceptlon of one nacleur power station and part of a.
fossil- fuelled one, no statlors have been built in a member countny under
the resoons1b111ty of a company from a different country. Even those. two.
contracts contalr comnu1SOry oondltlons regar(llnb the partlclcatlon of

the domestlc 1ndustry 1n supclles.

4

£ Document SEC(72)2601 final of 24 July 1972. The Commission is now
preparing an updated version,.
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On power station components there are no statistics suited to the purposes
of this report, but the Commission intends to collect .figures directly

from the‘industryxwhen it.prepares its annual consolidated report mentioned
in Section 9« In the meantime, note can be taken of intre~Community trade
in the nuclear sector in particular in the form of sub=-contracting for
components (eegs pressure vessels, intermal structures, steanm generators),
parts of components (e.g. perts of pressure vessels and turblnes) and
basic prouucts (€oLe heavy plate). The eklstlng methods of ordering
nuclear power stations' (+urnkey contracts or by island) mean that sub-
contractors are selected by tne comoanles respon31b1e for suoplylng

the complete power statlon or the 1sland.

It should also be noted that the advantageous effects of order oro~ramm1ng _
could be acoompanled by a certain closing off of merkets, The French
declslon to have its’ chain of LWR nuclear power statlons constructed by

two French groups is lﬁkely to shut off the EHF market For proven reactors
from forelgn.comoetltlon for probably a long time to Pome, but on the other :-
hand when EIF placed’ the order w1th SOLERCA 1t asked the comoany to expand .
to a European dimension. It w111 be 1nborest1ng +to see how that request

is followed Upe

Con81derat1ons of this kind do not in any way recuce the 1mportance of .
demand programmlng by electricity proddcers since market conditions are

no different in countries w1th less advanced programmlng ¢ recent’ attemots
at worldwide 1nv1tat1ons to tender made by German electricity producers
culminated in the award of LWE power station orders to the Germen firm KWU.
However,'the smaller countries heve opened up their markets to international
competition by necessity, but also {to suit their cwn interests, although
they run the risk of frequently seeing their owm manufacturers fall under
the control of foreign groups without'thereby gaining accees to the

intra~Comminity market.

The reasons for the walling off of national markets are many and were
set outvin~the"abovementioned‘Communication to the Council,” They are '~
connected ‘with the motivations of the authorities, electricity. producers

and manufacturers.
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After the authorities have fostered the establishment and growth of national
industries, they cannot abandon them without a thought for the social and -
economi.c consequences.of’that-attitude°‘ mofcover, national teohnologicai“.

capabilities are often used for purposes of political relations with non-

menber countries,

Eléotricity producers, reéponsible“for'o pubiio utiiity, have long sinoe
established links with national manufacturers having a vast fund of )
technical and commercial knowledge and heve no 1ncent1ve to break off
these traditional relations = quite to the contrury (after—sales service
and supply of spares; confracfuél'guaranteés; xnowledge of standards and

regulations, etc.).

i

With the esttlng structure of the sector, manufacturers attach the hlghest
1nportance to thelr natlonal markets beoause in all sectors these are the o
source of the ba81c 1ncom° of any company producmng capital goods for a
public service 1ndustvy. In addntlon, contraots in the home country are i

an essential "quallflcatlon" for export markets, espe01a11y in the case

of advunced technology produots .

Innorlef,~the motivation of all the .parties concerned, although differing
in many cases, favours maintenance of ‘the status quo and.there are-not

yet any clear signs of the liberalization of contracts in this sector,

However, a genuine liberalization;‘one of the'objéotives of the EEC Tfeaty,'

yould facilitate :

f

-~ a better balance betwee =

Contracts genuinely open to all would reflect a collective security of
supply for energy~-producing plant. This aspect gould become important if
an imbalance develops between demand by electricity producers and manu-
fzoturers' capacity or in the event of a "accident de parcours'"s In any
case if a market of Commnity dimensions were opened up in conjunction

- with - and facilitated by - transnational cooperation of adequate scope,
it would be possible to rationalize industrial investment in the short
ahd”1ong terme In tho short term, beoause it wou1d be possible to av01d
or reduce new 1nvestment by better utilizstion of exlstlng caoa01ty (or

surplus canacity.

% See Section 6

= S.ee 3.501.
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.In the long. term, as muclear enérgy is now developing very rapidly (and

4e2,

programming is becoming necessary), the industry will have fo ite investment
effort to avoid finding itself faced with serious surplus copa01ty at the

end of the period of acceleratlon.

-~ an increase in the available sales area

viewed from the angle of the development of the 1ndustry and expan31on of

its flnanc*al status.

An ad hoc sectoral study w111 be undertaken by the Comm1581on departments
to elucidate the technical aspects of the problem.

Accessibility for outsiders

Access to the Communlty ‘market from out51de is subgect to customs dutles
rang1ng from 5 % to 10 7 dependlng on the convcnulonal plant concerned .
These dutles are sllghtl 1ower than those protectlng the US and Japanese
markets. Despite this lower customs pro+ectlon, the Communlty is not an
1mporter but an exporter of heavy power equlpment as p01nted out 1n
Sectlon 3, except in certain particular sectors of limited scope in Wthh
there are shortcomings (e.g., dlternator shafts). A$ for nuclear reactors,
fissile materials and fuel elemeﬁts, the Community reserved the right,
after the'Kennedy‘Round; 40 restore or reduce its tariff protectfon;

these products have not been bound under GATT,

% Por example, the cusboms duties in force on 1 January 1975 are H

Turbines and generators 5 %
Transformers 6.5 %
Circuit breakers 6.5
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ACCESSIBILITY OF VARIOUS WORLD MARKETS

f 010 RETEES A

4 e

The major regions of the world are not equally accessible to all potentizl

supplierss This is because :

- if the region concerned is & large-industrialized area with a high demand -
for elecfricity, there is a domestic industry -and it is generally suff;oiently
large to supply most if not all of the market; access to the marketldépends

on.the tariff and other barriers protecting it and the degree to which

‘domestic industry is overburdened (US)y

-~ if the region concerned consists of developing-countries or ‘small
industrialized countries, imch of the market may be accessible to outside
firms if preferential trade flows haVe'noﬁ been esteblighed between this

reglon and other exporting countrxes by hlstorlcal links,

To attaln an adequate. profltablllty level, all the companles produclng
heavy power equipment try to secure‘g foothold on the major export markets., -
Table 10 and 11 give the ghare of'eipérts, expressed as a percentage of

national production, for turboalternator sets and transformers.

The major industrial. natlons export exteng§ively to most regions of the world, .
at least as far as conventional equipment is concerned, although there are
some areas where special 1nf1uences prevail (UK/Commonwemlth, Japan/Pa01flc

region, €tCe)e

The world market for heavy nuclear plant and nuclear power statlons, however,
is too new a market to be con51dered as alreudy exhlbltlng establlshed spheres

of 1nf1uence and it mst be examined aeparately, at the present time it is

in practice ‘dominated by the Uniteéd States as far as the supply of light

WPuer reactors is concerned, A firm mst be able to refer to large national .

'progeots successfully completed and p0331bly even be able to guarantee certain

fuel supplles -~ this is Just starting th apply in Europe = before it can hope

10 export.-
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Of the 300 reactors already built or covered ﬁy-firm erders at the beginning
of 1974, only 17 do not make use of US technolegy; 1i7 use Westinrhouse
technology (18 of them being ordered from licence hclders) and 1C1 Cols’
technology (20 being ordered from licence holders). The US has exported.

44 LWR (to Burope, Korea, Taiwan, India, South America, Japan) compared
with three exported by.KWU_(to.Austria, Switzerland and the Netherlands),
two (to Finland) by Technopromexport and one (to Finlond) by ASEA-ATOM.
On the component mé:ket, there are some exports of pressurc vessels fron the
Community $e the US, mainly to make up for a temporary shortage of capacity

in Americae.

Finally, it should be noted that commercial agreements negotiated between
States play an important role in the development of heavy power equipment
exports; +this will change the poselbllltles of access to certain markets

in a way that cannot .Jbe predicted in the eeope of a sectoral studyQ YNever-
theless care mst be taken to avoid a 81tuat10n in which the European |
1nduqtr1es try to. outbld each other in these negotlatlons- this could not but
be harmful to the whole Europegn Communlty and could only benefit non~memoer

countrles.

Jocessible markets in non-member countries; difficulties

The Unlted States market

Amerlcan electrlclty demand is the hlghest 'in the world and in 1980~1985
w111 be dbout double the total demand in the nlne Community countriess

The expected growth rate is close to the average rate expected in the

.Community for the same perlod, but it should be noted that the rate at

whieh'nuelear ‘energy will take over isulikely to be'lower than that
forecastrfor the Community in the years 1980-1985§i.

On 3 October 1973 the Commission submitted to the Council a commnication
(com(73) 1275 final) on the problems raised by bilateral sgreements for
economic,. industrial and technological cooperation with non-member countries,
together with a proposal for a Council Decision establishing a consultation
procedure, This proposal was approved by the Council on 22 July 1974, Trade
negotiations with State trading countries have to be conducted by the Commu-
nity (see Council meeting of T May 1974).

Increase 'n installed nuclear capacity from 1980 to 1985 : factor of close
to 2 in the USA and close to 3 in the Community.
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The Amerlcan power equlpment market is thevefore the largest in the woild’
in recent vears European firms have engoyed thelr share of it, w1th the

¥x
exception of nuclear reactors

Access by’ European firms to the Amerloan market has been faﬂllltated in
recent years by the overloadlng of the Amerlcan industry,. However,

a reverse trend appears to be emerglngxnow for the following ressons. :

a) administrétive obstacles :.although the US participated in the |

drafing of the international anti-dumping code during the Kenhedy Round,

the criteria oflthe code have néver been applieds Specific American

rules and their misuse can act as non=-tariff barriers to trade. In

~ particular, the Commission has already drawn dttention, in informal

| contacts, to the damage caused by the American habit. of ihstitﬁting

an antvudumplng enquiry - which enfluencas imports ﬁhllst 1t fs°in‘pPograss -

without. flrst investigating whether there are ganulnely grounds for such an 17;-‘"

enqulny What is more, the dec151ons that dumping existed taken by the
Department Qf-thelTreasuny in the yearé 1972773 in res?ect of very“high‘
'voltagé_transformers and circuitbreakers (from France, Italy, Japan,

" ‘Switzerland, UK) have already reduced the acfivities of foreign firms .
on the US merket, ' o - ' .

‘Some US firms 21so have recourse to Article 232 of the 1962 Trade Expansién
Act which authorizes the President to curb certain importsHE if in, the ‘
opinion of the Office of Emergency Preparedness they are 11ke1y to constltute

a danger to natlonal security.

The Buy Ameriocan Act and the protectlonlst attitude of certain States
(eege California) oould have more effect in the future as the Us 1ndustny

ceases . to be g0 overworked.

x AFof-which;the Us industry has access to the Community marketAthrough

subsidiaries or licences.

= The Us electr1c1ty 1ndustry 1obb1es the Ways and Means Commlttee of the

House of Representatlves through NEMA (National Electrical Manufacturers:
ASSOCLatlon).' S -

Ekample : GE : 1958 : clectricity generators
1960/65 -steam generators " : :
1972 EHV power circuit breakers and power transformers
OFP found thet US requirements could be met up to 1981 and that national
~ security was not endangered,: : '
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b) increased technological development of American firms and their
cagacities* -
American industry's annual capacity at the end of 1972 was zbout 45,000 lM¥We

for turbo-alternator sets and appears to be keeping in line with the develop-
ment of demand in general (oligopolistic market . shared between GE, Westinghouse
and Allis Chalmers Power Systems, Inc.)e Power transformeér capacity in the -
same year was 210,QOO MVA but should increase rgpidly in the near future as

a result of large-scale expansion programmes,

Nuclear pressure vessel capacity was 30 per annum in 1974 and ghould meet -
demand up to 1980, The industry should plan to increase capacity toc 40 -
per annum if 1t is to meet demsnd in 1985.

With the temporany slackenlng of the rate of commlss1on1ng nuole@r power ‘
stations’ in the US owing fo difficulties with cperating licences and
environmental problems, it is difficult to say how far fimerican capacity
will be able to satisfy a large share of the American market in theé short
tern, thereby reduclng the share gozng to equlpment 1mported from the

Communzty.

c¢) The devaluation of fhe dollar in recent years

Since the monetany crisis in May-fugust 1971, the currencies cf the Community
Member States(w1th the exception of the pound sterling snd the lira) have

galned in value against the dollar.

There are even grounds for believing that American industry will become still
more aggressive on markets outside the United States in view of the current.
slackenlng in the pace of the nuclear power plant investment programmes of

American electr1c1ty producers**

To gain access to the LAmerican market, the largest Buropean groups have
either set up (German ABG-Siemens group with Allis Chalmers Co through

the joint subsidiary Allis Chalmers Power Systems) or are plénning (Swiss Brown
Boveri g:oup) production facilities in the United States with or without an

American pariner,

% Ref (1; WLSH 1174~74 "The nuclear lndustny"

(2) US Industrial Outlook 1974 (US Department of Commerce)

= This is chiefly the result of administrative difficulties in obtaining
building permits and the high cost of money,
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* 5a.242. Canadian Market

This market appears to be fairly accessible 40 Brvtlsh 1ndustry, by

tradition.

54243, Buropeah morkets outside the Community

a) Scandinavia

Access to this market is difficult because of Swedish capacity in this field,
mainly in the hands of ASEA and, in the nuclear sector, its p.rt stmteowned
subsidiary, ASEA-ATOM, for the supply of BWR power stations of the ASEA type,

and of Uddcomb for the supnly of reactor pressure vessels® °

The position enjoved by Sweden on the world market is due mainly ot its .
quality image and intensive and welleentablished international marketing
since the’domestiC'market'represents only a moderate percentege of demand

and state'aid for exports is very modest,-

Then there is the Russian foothold on the Finnish markef, reflected in the
" nuclear sector hy the order for the first Finnish LWR power station of

440 Mie (USSR : nuclear steam supply system plus turboalternators, KWU :.

instrumentation and con’rol equipment),

b) Other

\

The nuclear power station market in other European countries is accessible
to Commanity manufa.ctu:m Je Howévnr, Lmerican industry has so far dominated

these 'mark ets, mainly in Spain and to a lesser extent in Sw1tzerland.

5:2+44e Japeznese market

This market is completelv inzccessible, Whet is more, Japanese industry
has exponded so fast in the past ten years that there is genulne danger of -

very serious competition from Japan on export markets, o

Capaclty of 5-7 vessels per annum planned for end of 1974; Combustion
- Engineering has 2 25 % helding in this companys
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Eastern Furopean markets

Trhde with Bastern Europe is still light despite the détente, because of '

economic and commercisl problems (financing of purchase, sales structure),

Trade generally takes place under long-iterm cooperation agreements signed
between States (West Germany/USSR, West Gevmany/Romaqle, France/Poland,
France/USSR and very recently U&/Romanla)

Recently West Germany and the USSR have been studying the possibility of
increasing cooperation in the energy sector; the supply of nuclear power
statlons to be erected on the shores of the Baltic and’ nald for by Russion

deliveries of electrlclty y is envisageds

Other countries

Over the next fifteen years, the developing countries should have a higher

growth rate of electricity demand than the industrialized countries (see 2,24.)e

Access to most of these mariets appears to be 1arge1y dependent on the
s1tuat10n of the countries concerned in reiation to the American and Ru851“n

spheres of 1nf1uence, or on their desire to remain non-aligned. .

Cen+r 1 and South nmerlcef

Argentlng, Brazil and Mexlco are likely to hove the highest per gapita
growth rate of electricity demand in the world and will therefore be
rapidly exnanding markets.

Argent1n 's pollcy is one of independence of the United States, and the
Fastern bloc countries benefit from it. It has recently concluded agreements
with the USSR and Czechoslovakia for the construction of the hydroelectrlc
power stwtlons which form the major item in its shert-term 1nfrastructure
-programmes . Nuclear energy is represented by the natural uranium heavy water
project of Canadian origin; Brazil and Mexico also expect to male use of
nuclear energy in the medium and 1ong term and have slready ordered reactors
from the UST®

% The supply of PWR power stations to the USSR by Framztome is also under study

in France. The UK intends {to supply heavy water reactor pover stations to
Romania under the abovementioned agreement. : :

Brazi1° PWR of 600 MWe from Westinghouse; Mexico ¢ BWR of 900 Mde from
General Eiectric,. '
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Market trends in the countrles of the Andean Group will depend on the
sucoess of the reglonal 1ntegratlon efforts now under way and of the
verlous development programmes (especially the programme for the meﬂhanlcal

end electrical engineering sectors) within which there should be a place .

for Buropean industry.

Middle East -

Access to these mquets is a political matter an&:is negotiatéd at
government level., Following the military events and oil crises of recent
years, outline agreements covering the supply of nuclear power statlons
have been concluded bilaterally between governments (USA/Israel, USA/Egypt,,
France/Iran, etc,)e The Buro~Arab dialogue should previde the Community
with an'oppertunity of adopting a coherent policy in this seetor. ‘

Far Fast
South Korea and Taiwan, in the American sphere of influence, have ordered

nuclear power stations of 600~900 MWe from the US'in recent years. ..

Bxport aid policies in Community countries

Export aid policies differ'greatly from one Community couniry to anothers 3
In particular, interest rates may vary from 6~12 % and the duration of the

credit is also very elastic, This situation leads to efforts at outblddlng

-whlch benefit no~-one but the United States.

Faced with this 31tuatlon, the Commlss1on has tried to bring about a degfee
of harmonization in fhé export credit finencing end'eredit insurance policies
in the Member States. It is trying to eradicate or.at least slow down tﬁe |
f”orts of States to outbid each other in interest rates and credit duratlon
80 &8 to avoid distortion of competition between industries in different
countries, For some branches of industry to which interest rates and the
duration of credit asre of particﬁlar ibpor%énce, it has propdsed’sectcral
arrangements suitable for ratification by the largest possible'number of

countries, i.es. the member countries of the Organization for European

:Cooperatlon and Development (OECD): This has been done for civil alrcraft

ground statlons of telecommunications satellltes, nuolear power st ations

and the fuel they use.

E’E‘Bolivia, Chile, Colombia, Ecuador, Peru and Venezuelea.
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In brief, the Commission is active both on a gener 1 plane, with its
efforts to obtain agreement on credit terms or insurance principles
applicable to all exports, and also at seclioral 1eve1, with its proposels
for credit terms. sulted to those sectors and differing from its general

proposals,

Sectoral afreement on nuclear power stations

The Community's position in OECD regarding a sectoral szgreement on nuclear
power stations was defined by the Council, on a proposal from the Commission,
at its meeting on 5 Februery 1974. The Commuhity proposed limiting the
length of dredits'for exporte of complete nuclear power sations to ten years
for orders 1o industrialized countries and to twelve years for deliveries to

developing countries,

In addition, the orders had to 1ncorporate minimum down Dayments of 10 % and

15 % respectively for developlng and industrialized countriess,

For nuclear fuel, there is a consensus amongst OECD member countries in
favour of the follow1ng credlt terms : down payment of at least 10 % and

maximun périod of 5 years,

Credit insurance

Tﬂe Council has already approied the_Directiveé'on the adoption of common
credit insurance policies for medium~'ahdélong~term_tranéaétions with pﬁblic

- or private 'buyersi and the rules applicablé;vin‘the fields of export guarantees
and finance for export, to dertain sub—contracting in cther mémbe} or Non=
mgmber countries, So‘far tle decision concerning subncontractlng is the

only one ﬁhat has entered into force in the Member Statesiz

* oI WoL 254 of 23.10,1970,
* 07 No L 284 of 30.12.1970.
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The Cormission hes slso made s number of other probosals on credit insurance :
ihtroduetion of a common policy for medium— and long-term buyer cfedits,
adoption 6f a common systcem of premiums for suppller credits, whole turnover
and selected transactioh polities, exchange shortfall guarantee, guarantee
against cost‘increases; éfc. These proposals have been or are belng

discussed By the relevant Council working party.

/

A8 80 llttle provress has been made towmrds the harmonlzatlon of credlt
insurance, the Comm1331on staff, in an endeavour to expedmte harmonlzatlon,
have prepared a working paperE on the anpllcetlon of unlform Dr1n01p1es‘

in export credit-insurance policiés, This has been circulated to members
of. the Coordinating Committee on Credit Insurance, The Commission will also
he consultihg UNICE, chambers’ of commerce end 'the Banking Federation oﬁ this
new sfep,'ﬁhich they hope’ﬁill~make a substantisl contribution towards the

~harmonization of .credit insurence.

In conclusion. the lack of a common export eredit policy and in particular of
a BEaropean Institute for the financing of(exports similar $o that in the
‘United States, for example, is ef grect disadvantage to Europeen,industry

ih general, discourages~export joint ventures and is liable tegcreate

internal distortions of competition.

% qoM(74) 383/6 of 3 Lpril 1974,
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. 6. STRUCTURE OF THE HEAVY POWER AND NUCLEAR EQUIPMENT INDUSTRY IN
THE COMMUNITY

6.1. The COnventiqﬁalisector

The Structufe'ofithe pdwer equipment* industry.— 1eaving'aside the
nuclear field - has been changing consiantly éver the past fifteen
years to enable production facllltles to be enlarged growth pros-
_pects maintained 2nd the ability to compete 1mproved bearing in .

mlnd the characteristics of the gqulpment produced :

- they are high quality pfdducts which must operate for 20-30 years
without serious incident, since the customers (electriclty pro—

ducers) are national public utilities; confidence based on

numerous prev:ous achlevements. credibllltx,and the quality of

the brand image are essential factors in competition;

- they are physically very large products, of a unit size that is
rapidly increasing (see Table K, Section 3), requiring 1argé o
factoriés for'their'production, in other words extensive capifal
Backiﬁg; the ability"fé make substantial capital investment and

. find adequate financing is a third factor in competition;

- finally, they are products considéred by the major industriaslized
States to be of strategic importance (see introduction), for

which national self-sufficiency is essential.

These four vital characteristics, combined with the desire to
maintain a minimum degree of competition within each country,
account for fhe oligopolistic structure, at national level, of

this sector and the trend towards ever-increasing concentration.

* Steam turbines, alternators, power transformers.
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For example, Alsthom accounts for about two-thirds of French heavy
. power equipment capacity, the'reﬁainder being divided between CEM and -
‘Jeumont—Sohneider, in 1972; Kwu shored the German iurbine generator
market with BBC 16 % ba g01n" to the former ‘and 24 % to the latter*, etc,

‘The structure in the Unlted States is very slmilar, with Westlnghouse,
General Electric and Allis Chelmers Co sharlng the market.

But at Gommunlty 1evel the juxtaposition of national structures means
that there are about 10 to 15 flrms in each of the main sectors (trans—
'formers, turbines and generators) This is 3 to 5 tlmes more than in

the United States for a market only two—thlrds the gize of the Amerloan',
one, There are -v%f_~‘ ‘financial and technical links between the
-different European.firms'whichzmake the structuge,less'?ragmented than
the above figures might indicate.

‘It is therefore highly desirable %6 press on with the industrial re- .

* gtructuring already under way in this. sector.

6.2 The nuclear-ihpaot '

The»sudden emergence of light water nuclear reactore'ontthe power
equipment market at the end of the sixties was 2 new and vitally .im-
portant factor which should expedite s1ill further the restructurlng
of the power equipment industry, both because of the vast scope of the
~technologzical aﬁd'finanoial probleﬁs involved and because of the
pressure of a heavy immediate demand, reflecting the desire to diversi-
fy fuel supplies expresszed by the Communify after the oil crisis of -
Christmas 1973. e pee '

An examination of the characteristics of the'conveniional_poyer'industry
outlined in 6.1 from the "uclear" angle shows that: | e
- As regards experience, the predominance of American firms is
impressive; of the 300 LWR reactors built or covered by fifm orders -
.'at the begimning of 1974, only 17 do not make use of Americah'
technology. To compete on a world scale, ‘therefore, European flrme
‘have to take advantage of the reputation (brend 1mage) they have
"acoulred for conventlonal equlpmemt (e.g. Siemens + AEG = KWU)

and/or develop thelr own nuclear technological competence.

* qowever, MAN acoounted for 15-20 % of the Steam turblne market
in Germany. 0o - S .
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- As regards technological know-how and sk111 R &Dis even more

important than in the conventlonal sector, in view of the fact that
nuclear energy is so new; the major source of LWR know—how is still
.the United States ‘and this entails the establlshment of many finan-
“cial ties w1th and the granting oi licences and know-how to Commu-

niyt manufacturers (see Table 12).

The fact that Siemens/KWU is not dependent on American licences,
1mply1ng thaet at some time a d:fference in know—how evolved between
Commnnity manufecturers, might have been expected to encourage

suitable intra-Community agreements, but this did not happen.

- As regarde capital investmerit and financing, costs are éven higher

than in the conventional sector; the size of nuclear pewer stations
already ordered varies from 1000 to 1300 MWe, almost double that
of the iarge conventional power stations. Evendthe soundest firms
in the Community do not expect their nuclear activities to be out .

of the red for two to three years.'

- Finally, the strategic importance of a national commitment in the

c1v11 nuclear sector is acknowledged by all governments.

The response of existing industrlal structures to the commerc1a1
advent of nuclear power stations (mainly light-water reectors) is
taking the form indicated below; for the reasons outlined above,

government influence on this restructuring is strong.

-a) Integration* of nuclear»equipment into the existing range of pro-

duction; Table 1 shows that the companies concerned were initially
active in the eléctrical engineering sector (top left of. Table) or
the heavy engineering and boilermaking sector (bottom right of Table)
and in some cases both. There is a trend for the electrical enginee-
ring industry to 1nclude nuclear equipment (pressure vessel) in its
production range and a similer trend for the heavy engineering ine-
dustry; these two 1ndustr1es then find themselvea competlng in their

nuclear activities. For example, KWU, a sub51d1ary of AEC and

* Integration of productlon means the capa01ty of a company to manu-
facture itself (or in its parent company) all or some of the - com~
ponents of the power stations it sells.
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Siemens (Electfical engineering industry), supplies LWR éower
stations for which it manufactures the turbo-alternators but not the
nuclear pressu“e vessels and Framatome, a -gubsidiary of Creusot-Loire,
‘the heavy englneering company, supplies LWR power stations for which
it constructs the pfessure vessels but not -the tubeealternators*.
These compenies generally make good any gaps in their integratéd pro-
duct range by ad hoc cooperation agreements (CGE/Brcda agreement for
pressure vessels, Framatome’CEM agreement for turbo—alternators, for

example).

In Italy, there is complete integration in the-IRI group, probably

because it is state~controlled.

b) Ever-increasing industrial combination at national level

The industrial pqlicies of most of the main Community countries have
confined the industrial combination process to the national setting.
This mzay even go as far as the establishment of a single national

firm, thus abolishing all domestic competition.

In such c=a ses, the State participates (National Nuclear Corporatlon
in the United Klngdom) in order to provide a degree of superv151on.
Slmllar combination processes have taken place in the smaller coun-
tries but there it is often neceésary to look abroad** in order to

join up with industrial groups of sufficient size.

The juxtaposition within the Community of the étructures in existence
today in the national framework as a result of earlier trends means
that some ten firms are actively engaged in the'supply of cémplete
LWR power staticns or the manufacture of nuclear pressure veésels;'
the corresponding Ameriqan stfucture has half as meny firms in the
powér statidn sector and é'third és many in the pressure vessel field
for a market about twice the size. This tallies with the cdmparative
financial standing of the com?anies involved : the tdtal.furnover

' . _ 9
(including all categories of products) in 1972 was $ 15 x 107

* This integration pattern is also found in the US : W. and G.E,, in
the electrical engineering sector, supply light water reactor
power stations equipped with their own turbo-alternators but sub-
contract the vessels, while BW and CE, in the steam generator

_ hollow~-ware sector do the reverse. o

. ** For example, take-over of ACEC :by Westinghousec.
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for Westinghouse and G.E. agninst § 12 x 109
firms in Table 13. In addition there iss = =~ . .-

for all the European

e) Tpa ivfluence of American firms owning technicues for

L3 power ghehionsg
EAEI N, 15

When they first tried to penetrate the Furcpean.continent, the American
firns ran up-agairst nationsl policies and in the end had to adapt to
. thaomg they-abandoned their hopes.of sett1ng up Burcopecan-wide subsi-
diaries and followed parcllel policies in each country. As Table 12
~shows, mcst manufactnrers® ani/or sellers of power stations and/or
huclear cemponents in Burope have established lirks (licences) with
the large American firms in order to obtain both krnow-how and credi-
bility in the e&es of elec%ricity prodﬁcers looking for reliable_
equipment. For this purpose, the licensor either acquires a large
bolding in the manufacturing firm (as withiFramatome) or accepts some

responalb 11ty for the progect as joint con*ractor.

6.3 The prosnects: advauced nuclear tec hnnlovles

T

The development of advenced nuclear technologies** which is under
way in several countries of the Comrmunity will still'provide the
opportunity for a few ysars yet to direct the structural deve‘onm nt
descrlbed in section 6.2 towards greater coHOSLOn anda greutor inde=
pendence of European 1ndustry on the world nuclear marke+s of the

future.

em ‘in the Community and ASEA in Sueden are the tio o&»q*%ﬂd’ng
c;=”-vns, althougy even they have ccoperation agréements inR&D
w1ﬁ: Ameérican fimes. :

* 5i
e

*3 Fast b”eeder reavtorq, hlgﬂ t@mperature gas ccoleld rnaotoru. Fusion
reactors have too uncertain-a tuiure to be consiiered. ‘
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6 3.1 High temperature reaotors (BTR)
The technology of this type of reactor was developed within the

Community up +o a point which could have enabled them to be intro-, -
duced on the market.independently of American participation. (The
experimental CECD Dragon and German AVR reactors; the:construction

of the profotype-}OO Mie-German THTR). However, the fragmentation |

- of the’European effort in‘comparison with American concentration
makes it appear that it is perhaps too late. The development of HTRs
was, in fact, taken up in the USA right at the start by Ceneral
Atomics, which was first of all a subsidiary of General Dynamics, then
purchased around 1967 by Gulf 0il, who were joined by Shell in 1972 |
to form General Atomic Company (GAC) on a 50/50 participation basis.
The extent of the activities (conetﬂuctlon of an experlmental reactor,
then of a 33o-rm1e prototype) and the financial status of the parent
companies gave rise around 1972, to letters of intent or options
amounting to 7 600 Mie from American electnioity producers concerniné”

" the supply* of power stations of this type.

It also seems that. there is a trend towards bilateral cooperation bet-
ween certain-constructo:s,and organizations in tne'Member,States of

the Communityr and GAC. The aesociafion of various Community electricitj
producers'(B, F, G, I, UK) within the Buro-iKG Company in 1971 could
pOSSlulJ help, as far as the European constructors are concerned, in

the creatlon of a structure more on & Communltv level which would better
preserve Buropean interests.in the event of_cooperatlon with the United ’
States. '

6.3.2 Fast breeder resctors

The“sifuation is very different as reverds fast breeder reactors. In

P —.-—----—-..-—--——--—.——.-.—-.—

_—-———-——-—

and know-how peculiar to the Communltv countries leave noth;nL to be
de51red in comparlson with those acquired from ‘the development beznv
1ndeoendent1y oursued in the United States, it could even be said

-that Europe is ahead 1n-thls field (the Phoenlx Programme in partlcular).

L S BOSE WP IR )

* The supply of tbeue plants has now bcen Jeopardwzed by the development

“ of the nuclear controversy in the United States and by technical delays.
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although the three major development programmes within the Communlty
have been definitely adopted at national levels up -to the s%age of
operation of medium-sized profotype power plants (British Frogramme:
start-up of the 270-Mie PFR in March 1974; German-Benelux Programme:
.start-up of the SNR 300-MWe'prototype, scheduled for 1380; Ffench
Programme: operation of the Phoenix 250 Mwe prototype since 14 July 1974),
there is still flexibility available regarding the construction pro-
zrammes for the first Iafge-scale power stations epeniﬁg the commercial
phase of the 1990s*. The development and the implementation of a
rational structure for the large-scale production and the marketing

of fast reactors on the part of the Community are thus still possible.

Those concerned are beneflttlng from the 1essons of +the past gained

—.—..—-———-..-—.»—-—--.————-——--—_-——-._————

———..——---—..——-———‘-—..——_-——

the financial burdens and risks, and the marketinz problems have proved

tc be wvery greet at an individual-state or company level.

The electficity producers, to whose lot the major step must.fall of

introducing at an opportune time a new type ‘of electric power plant

into their networks, are partlcularly aware of this: in 197’ Electricité

de France (Bdﬂ), the Rheinisch-Yestfilisches Blektr1z1tatewerk (?HE\

and the Ente Hazlonale per l'Enerzla Elettrica (EIB L) s1;ned an agree-

ment on joint Ilnanclal partlclpatlon in the constructlon,

- on French terrltory, of the first 1arge—scale fast breeder power
station of the Phoenix tvpe, .

- on German territory, of the first large~-scale fast breeder power
station of the SNR type. ‘

A tripartite agreement, 51gned in December 1973, set up iwo companies

for the implementation of two Buropean projects.¥*#*

s

*3

s L BRI Y

The first large scale fast reactor power station of the Phoenix type is
in the meantime scheduled to. enter into service in 198 on the LdF site
of : ' :

Company formed under Prench law "Centrale Nucléaire Europeenne Neutrons
Rapides S.A."(IERSA): EAP 51%, ENEL 33%, RVE 165 for the power station of
+the Phoenix type. Company formed under German law "Europalscne Schnell—
britter-Kernkraftwerksgesellschaft mbH.” (BSK): RWE 51 %, L'NEL 33%,

Egr 18% for the power statlon of the SNR type.
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Ls regards industrial'organization, the Internationale Natrium—
»'~,Brutreaktor-Bau GmbH. , formed “in. 1972, combings the following flrms'
Interatom (D), Neratoom (NL) and Belgonucléaire (B) for the 1ndustr1a1
and .commercial development of SNR-type reactors; the groupemqnt;pour
les Weutrons Rapides (@R) (F),, Technicatbme (F). and Nira (1) vecame

a53001ated in 1974 in order ‘to construct the nuclear steam supply

~

Py

With regard to governmental research organizations, CE4& (F)‘is colia=-
borating with CNEN (1) in the constructlon by the latter of a reactor
for testing ‘fuel for breeder reactors (PECY. AN

These measure" for reorfanlzatlon and cooperatlon are promlsln but
not yet sufficient to ensure the commer01a] expanswon of Communlty

"1nterests on the world nuclear marxets of the ”uture.

Dur1n~ the next few years, the 1ndustry of the Communlty must seize
the opportunity offered by the introduction of the new technology of
fast breeder reactors in order to coneolidate its own identity so that
it is abie to face world competition completely independently during

the next few decadcs.

6.3 Conclusion -
From the abovebanalysis, in conjunction with the inescapable fact that
nuclear equipment will gradually but ineluctably take over froﬁ con—-
ventional equipment*, creating growing difficulties on export markets
largely dominsted by American firms (Section 4) and calling for large-
scale industrial research and development programmes, it is clear that
the Community's heavy power equipment industry runs the risk either of
seeing ite growth and technical potential, or even competitiveness,‘
gradually decline or of being restructured into multinetional systems
under the American influence. This industry would therefore be well
advised to conclude appropriate international agreements within the
Community to ensure that it is large enough to be competitive - this
is perfectly feasibvle, as was stated earlier. Much has been made re-
cently of cerfain intra-Community cooperation projects, for example
between CGE and Ansaldo M.N. - Breda and between French or German
companies and RNC, but it will take more than that.

R e el e

% Average annual inorease of °0-25% in new installed nuclear capacity (Mie)
against a reduction of about 7 in conventional capacity for the period
1975—1985, according to Table 2.

!
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The Commission consgiders it essential for the heavy power equipment

.sector to continue its restructuring. process and even, on the

nuclear side, to succeed in formlng two or three groups for the
whole Communlty, while prepared to encourage measures by the
industry on the 11nes of a restructur1ng pollcy ‘of this klnd, the
Commission will ensure “that it enables effective competltlon to be
maintained and helps to open up the markets.

S . .- | \

In any case, the advent of advanced reactors, especially.fast
reacfors ~ whose commerc1a1 unlt slzes should be double that of
exlsting reactors and whose technology is firmly based in Burope -
should make it possible to draw up a Community industrial strategy

in the nuclear fleld, even 1f it proved too late to do S0 for

,light-water reactors.
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2. ECONOMIC SITUATION.OF .THE SECTOR

. The factors that help to make the hezvy power and nuclear electricity-
generating equipment. industry profitable have been'outlined in pre-
vious chapters; for an assessment offthiS'profitability-it‘ié‘né-’
cessary to have an overall view, even if only‘an approximate one,

of the economic and financial situation in this industrial sector.
‘It is very difficult to make a representative ‘choice ofa cross-.

secticn of firms in the power equipment sector as most of them do'
not confine their activities to the manufacture of powér ééuipmeht.
Nevertheless, these companies can be classified in two~ groups : the
first consists ‘of those, who prlmarlly produce electrical and elec—
trical engineering equipment -and the second’of those‘malnly ‘cons-

tructing industrial hdllow-wane”qomponentsw~ . A ST

From these two grdups, the coﬁpénfes"lisfed in Tdble 13 have been
. selected. They:sccount for‘about‘75%aof:€hé'Sectdf'S’aét{vitiesf,i
‘and consequently figures relating to them may be considered to |

reflect the financial and economic behaviour of the companies .

:constructing capital goods for the power-industry. -

Table 13 alsc' shows ‘the relative size’ “of these flrms and glves the'
turnover for all activiti'es obtalned in 197 with' the total labpur

force for the same year.

7.1 General trends

Thesé have been derived.from balance sheets publlshed by the compa—

nies (period 1968-72 or in exceptional cases 1969-73)," after harmo-.
“nization at European level by a specialist’ ‘firm. The companles se-

lected have an average turnover growth rate** of 8 9% (close to that

ufor other large industrial ‘sectors); therDutch: companies chosen - are,

i

however, below the avarage.‘f

* :The extent '0f the heavy equipment act1v1t1es of these firms is.
estimated in Table 1.

*x These average ‘growth rates are ‘calculated from the formula N
= a{l + r)” (where A = amount at end of ‘period (a) plus interest
at the. annual rate (r) accumulated after (n) years).
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The increase in manpower is very low (1.9% per. annum); almoét half
the companies - and in particular five out of six of the Germszn com-
‘panies - experienced reductions in manpower during the prricd under
re&iew. However, payroll costs increased.by $.6% per annum on average;
they rose even where the total labour force declined. These costs
are'very level with a few exceptions (Dutch companies in particular
were above the average) and range from 4,230 to 5?58; EUR per person
employed. - ' h : ‘ o
Added value is very high in this sector, about 4LO0% of turnover. The
eompanies with’electrical or eleetrical‘eﬁgineering activities-es
shown 1n Table 1 do .better from this point of view tham- those which

fabr;cate heavy plate or are.engaged .in the steel industry.

For financing, the companiés in this sector make -extensive reeeursé
to borrowlng*' -only five of the 27 companles studied finance.all
thelr 1nvestment themselves. Of the others, endébtedness in some spe-
c1a1 cases may be so high as to rule -out the possibility of repayment
by self—flpen01ng in the foreseeable. future.

It is very difficult ‘to assess the profitability of the componies in
the sector**; seven of the firms considered show a loss, 1% show a -

proflt on thelr own, capital that is. below the margins normally

requlred*“ and six have satisfactory profits (7.5-12.6 %).

7.2 Conclusions

It should first be pointed out that the study could not cover: the
full five-year period for,all the companies- considered. Consequently
for gome flrms the results may reflect a state of affairs thgt is not

representatlve of the longer-term trend.

* Assessed from the ratios 1): delf- financing/fixed investment (aeéui-
sition of physical assets and other gross capital. assets for the
year) and 2) total endebtedness/self-financing.

** Assessed from ratios such as net profit/turnover end net profit/own-
capltal ‘(share’ capltal + reserves attributable to: shareholders).

*** Financial profitability on own capital of -the 1000 leadlng American
companies is around.l0 %.

L
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It should alsc be remembered that the 1ndustr1es in the sample often

have very dlfferent structureSQ

Nevertheless, it appeers plain that the profitablllty of compan:es

engaged 1n the power equlpment sector is lows o

Financial profltabll;ty governs company expansion : if»return on j
own copital is low, the company will probably have difficulty in SOr—
rowlng, whlle conversely a high level of return on own capital will
meke it essy to find finance to develop the. company and possibly to

achieve self-financing.

This is especially true in the advanced technology seotof considered

here, - the vigorous growth of which calls for high- profltablllty.

It is therefore desirable for the Communlty 1ndustry to contlnue its
‘efforts to rationalize 1ts structures - and the.recent nuclear
"commltment will provlde an additional opportunity - 1n order to,

improve ‘its financial 31tuat10n.
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"~ 8. EMPLOYMENT AND SOCIAL ASPECTS

The companies listed in Table 13 together.provide employment for

about 750,000 people, although not all of them are engaged on the fa-
brication of power equipment.»éﬁis laebour force is generally highly
skilled end in recent jeafe has‘suffe;ed from the adaptation of the
industr& to technologicel developmen* in pertlculer the increase in
the. un1t capacity of conventionzl equlpment has resulted in a reductlon
in the ratio of labour (man-years) to KWe of equlpment produced. Gene-

rally speaking, employment: has,tended to decllne (see Section 7).

however, the substantlal increase in orders for nuclear equipment and

power stations should improve this situation :

- by ihtrodueigg menﬁewer>fequi}eéents>commeqsﬁrete (epart f;om increa~
sed pfodﬁctivity) with the scope of.the programmee; the slze of nuclear
equipméni is already so great that the 1abeur/KWe of equipment produced
ratio referred to earlier should tend to become stable, even 1f the un1t

capacity of equipment were to increase Sylll further'

- by creating a need for highly skilled technlcal persennelg some shor=-
tage of labour is to be feared in certain fields (welders of thick nu-
clear plete for example), since the training of new skilled workers is
generall; carried out in the company itself hy some of the experienced

staff, which limits the rate at which their numbers can be increased.

The licence policy has, however, reduced the employmeﬁt prospects for
skilled men that this type of activity cculd normally be expected to
generate; A poliecy of eneouraging the large American groups that grant
"1icencesgto set up their research establishments in Europe and not to
content themselves with production centres there would help to increase

employment prospecis.

The policy of combining companies into larger units so as to make them
more profitable because of the larger market and sounder financiasl sta-
tus would also increase the demand fe; highly skilled personpel for
independent R&D programmes and more.generally avert the‘boasible

shutdown of establishments that are too small.
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CONCLUSIONS

The industry producing the heavy power .and nuclear equipment required
for electricity generatlng is a major factor in the development of the
Community. The :apld shift of the energy economy towards electricity
of nuclear origin - planned for the years aheed - will increase the
importance of this industrial sector, which must eontinue the efforts’

to adapt tuat it has already started.

The Community 1ndustry is able to meet the demand for power and nu-

.¢lear equirment required for: attainment of the objectlves of the

Community's new energy strateoy.

Neverthekess, on the b051s of pest experience (especially in the,
nuclear sector), equipment manufacturers are making the necesssry ex=-
tensivé investments in production facilitieS'onlf insofar as they
obtain adequate guarantees of the voiume and continuity of demand over
a reasonably long period. Decisions on investments involve a high le-
vel of risk as they have ts be taken long kefore the commissioming of"
the power stations which, according to estimates, should use -the

equipment produced as a result of the new investment.

Consequently the industry must have an-accurate idea of the market'
prospects over some ten years and must be assured of some contlnulty

in the demand for equlpment.

To glve tanglble form to these prospects, the governments should

commlt themselves to ten-year power station installation programmes
which would enable outline contracts to be drafted in conjunetlon ,

with the industries, containing commitments on the number of power

stations to be constructed and adequate technlcal conditions.

The Comm1351on 1ntends to submit to the Coun01l a propoqal on the
publlnatlon of power station installation programmes coverlng a

period of about ten years.



46 IT1/83/75-7
T Bew. &

9.3 At world level, the Community's power and nuclear equipment industry

will have to face :

a) an increase in demand, but accompanied by zn increase in the unit
.size of the major equipment; this will result in a standstill or
slower growth in the number of items produced and a large rise in

their unit value;

b) increasingly radical technological changes; the R&D efforts desi~
.gned to.retain the technological irddependence and the technical pro-
gress necessary if European firms are to remain able to compete with
American ones Qili therefore have to be etepped up still further and

méy well become too great a burden for isolated companies.

Only the very large companies will*be-ableito.compete_bn the world
market and will have sufficient financial backing to take the risk

of investing in such ventures.

9.4 Recent developments in the restructuring of the power equipment'in-

dustry in Community countries differ very little from the trend in

past years towards the perpétuation of self-contained natidnal markets

and the restriction of industrial'comﬁination to the national
setting. This is mainly in the large Qommun;ty*countries.*$hb smaller
zcountries have,rthrough need and,also‘to-their own advantage,‘opgned
up their market to international competition,~yith'the risk of fre-
quently seeinglyheir manufacturers falling under the control of
foreign groups without thereby gaining access to.the intraeComgunity
markét.‘ » o - o

The result of this situation is :

- to reduce or eliminéfe'competitionnin sﬁeéifié areas;

- to.force industrial -combinations into to¢o narrow a national setting;
- tg make financing of companies'’ own large-scale R&D progra@meé~more

difficult.



-4 - N ' III/83/75-ﬁ
' Rev,

It is therefore Industry which must contlnue its movement towards

combination and cooperation in the wider setting of the Communlty.

_Although in the opinion of some nztlonal authorities combination at

national level is often the prelude to the establishment of larger'.

" groups and certain bm— or: multllateral attempts at cooperatlon are

belng maae. there is todzy far too little 1noent1ve to combine on a

European scales

Lg of now, Iarge—scale joint ﬁentures shonld be launched at Community
level; some R&D projects being studied'by Community companies could
sérve as a bagis - by giving them an international slant it would be
possible. to standardize designs and specifications from the start, to

combine the technical and financial resources of the partners involved

~and to ensure them of an industrial future on a European scale.

The creation of industrial groups of thig kind would also help to

establish a genuine common market in which manufacturing specialization

within multinational economic entities would replace national self-

sufficiency, with the following advantages:

—~ improvement in the return on investment and the quality of products;

~ ~ better utilization of socientific and bechnical.personnel; the

9.5

gradual limitation of licence policies would make it necessary to _
invest in R&D; ) '
- more vigorous penetratioh of export markets as a result of the

sounder industrial basis provided by a vast internal market.

The export market accounts for a substantial proportion (about one
third) of deliveries by Community firms; the part it plays in off-
setting the rigks on national markets and the high value added on
exported.produots make it all the more necessary to promote this-

market.

It is to be feared that the European industry will encounter very keen
competition from the American, Japanese and Bastern European countries

on foreign markets.
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The lack of a common expori'cfedit‘poiicy - and in paftioﬁlér a
Buropean Institute for the flnanclng of exports, slmllar to that

1n the United States for example ~ is of great disadvantage to
European industry in general, discourages export 301nt ventures and

is 11able to create 1nterna1 dlstortions of competltion.

To obtain a better knowledge of the market, to identify devélopment
prospects for. tlie heavy equipment industries and to underpin an
industrial policy in this sector with suitable proposals in harmony
with the common energy policy, the Commission will produce an an-
nual review of the development of the‘sector in cénﬁunction with in-
terested partiesj it will hold perlodlc meetlngs of the trade asso-
ciations and/or industries concerned for this purpose. It w131 make
a study of the progress in libersalizing contracts and on the exls-

tence of technical disparities in the sector -concerned.
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Table 1 (cont.) Activities of the main European companies
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; Ta.'blé 2 .

Annual installation ef cenventienal and muclear power stations.

in the Community
Me)

ERC tetel .

- France’ Germany Ttaly United Kinsdem Other ceuntries o

V,,Yea:.r - Conv. Nucle Conv. Nucl. Conv, - Nuelo Conv. Nucl, Conv. | Nucl. Conv. Nucl,. A Total -
975 - 600, 400 4000 800 | 1000 900 |1800 | 2400 | 2800 900 10200 5400 | 15600

1976 1400 | 1800 | 5300 | 3800 | 3200 - {3200 60 | 80 | - 13900 - | 6200 | 20100 -

{1977 2100 | 1800 3000 1500 4500 - 3200 | 1900 |.2700 - 115500 - 5200 | 20700 °
11978 700 | 1800 4000 | 3300 3600 - 3200 | 1400 | 700 - 12200 6500, | 18700
1979 - | 5600 3000 | 4100 2800 2000 | 3200 - | 1800 |- 900 10800 112600 | 23400
1980 - 7100 2500 | 4500 | 1700 3000 | 3200 - 1800 2100 ~ 9200 16700 | 25900

1981 - 6800 - | 7500 3000 2000 | 4000 700 | 1600 | 2000 8600 19000 | 27600 -
1982 - | 6600 - 6900 2000 3000 . | 5000 - 1000 © | 2500 8000 19000 | 27000

1983 - 7000 1500 | 5000 1000 - | 4000 | 5000 700 1000 2000 8500 18700 - | 27200 -
1084 - 7000 1500 | 6900 1500 5000 | 5000 3000 | 1700 | 2900 9700 24800 | 34500
1985 - 7000 | 1500 | 5000 |.1000 | 5500 | 6000 - ‘2500 . ! 2700 11000 20200 | 31200

B T i
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Installatien ef cenventienal and nuole;i.poﬁér;.éatiens__ h

in the Community

{ (Gwe)
Current estimates i _ ‘Maximum target
Year P nucl., . [A P nucl, [AP conv. | .P nucl, A P huci. _A‘P conve
1975 17,3 5i4 10,2 - 17,3 544 10,2
1976 23,5 6,2 S 13,9 ¢ 23,5 6,2 13,9
1977 28,7 512 15,5 28,7 5,2 15,5
11978 35,2 6,5 - 12,2 (35,2 6,5 12,2
1979 47,8 | 12,6 10,8 47,8 12,6 10,8
1980 L 6435 L 16T - 992 64,5 16,1 9,2
1981 83,5 19,0 - 8,6 83,5 19,0 8,6
1982 102,5 19,0. 8,0 106,0 22,5 4,5
1983 121,2 18,7 8,5 133,0 27 -
1984 146,0 24,8 9,7 168,0 1 = 35 -
1985 166,2 20,2 1,0 | 200,0 32 -
E

_Dees net inolude nuclear pewer statiens fer preductien ef industrial heats,

. e s e~ e o e o S
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. ,'Tgb1§.4; : Ebtlmated 1ncrease 1n,e1eotr101ty consumptlon (TWh), from total and. nuclea:;lnstalled capaclty

.
k

=

ThlS does not allow for the current lag 1n the Amerlcan programmeo B

¢ (GWG)*
1975 .r1980 | 1985 : Growth rate of -
- ~ _ k electr1c1ty’consump-
' ] tion % per annum '
T | M Thh Ghie mm | % %o
total ngcl. total | nucle Total | nucl. 1975/80‘ 1981
| EEC (Niri.e), 1200 .| 300 20 | 1680 | 400 | - 62 | 2400 | 550 | 170 | 17,0 1,5
Other European members - (200)} (90) ] 5,2 | 604 | (2a0)| 30 | 80 | (200)| 60 8,5 s |
-ofOECD(l) o A BN IR RN Ea N
g . - . ‘ _ =
‘North America  (USA, Caneda) |((2540) | (580) | 56,7 '|3510 | 800 | 139 | 4830°|(1100) | 2557 | 6;7 - 6,5
Tapan, New Zealand) DR B 4 : i A
" Other non-member counsiries (2) ‘(21@) (45) | 0,4 | 327 17 4| (450) | (127) | (29) [ (8,5) - 8,5 )
{UeSehs (2210) | (520). 154 3185 | (700) | 132 | 4400 | (980) | 280 " | 7,7 6,7
 Loepen o (515) [ (120) |-8,6 | 740 | (170)| 32 | 970 | (220) | 60 | 7,5 5:6 |
} Canada. (280) | (65) | 2,7 .| 395 | (90){ 7,5 | 520 |(120) | 15 | 6,9 5,7 |
(1) Austrla, Spaln, Flnland, Greece, Iceland Norway, Portugal ‘Sweden, Sw1tzer1and Turkey. ' ' :>E§V
(2) Egypt Argentlna, Bangladesh, Chlle, Jamalca, Yugoslavia, South Korea, Mexico, Paklstan, Ph111pp1nes, '51E§'~
‘ Slngapore, Thailand ("Market survey for nuclear power in developlng countries” 1974 - IAEA). R
e g
# The TWh figures in brackets were obtained by 1nterpolat10n, while the figures- for 1nsta11ed capa01ty 1n o s
brackets were obtalned by extrapolatlon or estimates assumlng an average 1oad factor of 50 %,‘" e
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Comparlson between existing 1ndustr1a1 cap301ty for turboalternator RS

sets (by unit capacity of conventional thermal and nuclear po'wer stations)
in the European Community and estimated future demand on the /

_internal . market { . _ K -
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Estimate of avallable pfoduction capécity

in the Commmity in 1973%

Compbnent\ Steam turbines . Alternators . . Transférmqrs ;Nuclegr
country MWe/anmum, - Mie/ annum MVA/ annum pressurg |
. (. 10 KVL) no. ( 10 MVA) nos .| { 10 MVA) no. : | vessels™ .
of manufacturers of manufaciurery of manufacturers,'un;ts/annum
: : i noe of Manu-‘
facturers
Germeny 14,000/3 14,000/2 50400055 « 000/ 4 2/2
France 8,000/3 9.000/3 26,000/3 6/1
Ttaly 64500/2 64500~8,000/3 354000/4 e
Belgium 1.000/2 1.,000/1 - 10,000/2 /1
Netherlands| 2,000 (at 50%)/2 2,000/1 4,000/1 5/1
UK 12,000/2 © 10,000/2 40,000-50,000/ 4 =
Community | 42.500/14 42.500-44,000/12  [165,000-180,000/18 | 21/7
B ) » i X B . .
mean value 43,000
*  For existing unit capacities (1973)
= for light water reactors /
£EE

The United Kingdom is not engeged in the construction of light water reactors;

this does not reflect on the nuclear potential of the United_Kingdom.
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VMeximum unit capacity of equipment

Equipment | Unit 1951 . | 1961 - | 1972
Conventional boilers “t/m |0 400 1,700 - 2,085
Nuclear power stations Mie - 375 1,300
Turboalternator sets™ | MW 125_° 550° | 14300
Water turbines ' ST S . 150 - - | . 170 485
Gas turbines - DR - 'y 150
Transformers : WA 200 - | 1,000 - le344

Conventlonal and nuclea.r sectors
Ref, 0ECD-—25‘bh survey of electric power equ:.pment.
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Table 10

I111/83/75-%
Reve 4

Deliveries of turboalternator sets (steam)

- by zene, (in. Mye).

LY \Year
Zone

1860 T

1970 -

7;519‘7'2’ 1

UsA”

1 of which Expa&'

aé_%'

400 .

: 1’4:'. 000 :
12900

26,4000
* 14300

S

o 10200

T 43,000

500}

- 35,000 -
4,600

13

Community

9#
of whlch Exp.
as %

10,000
{24900 °
2

16,000
34600 -
. hi23m

159.000

54000

17.000
24000,
‘ ;;53;

~ 25,000
~ 10.000

ga,40:fa

~28,000. | -,

134000

Japen e

. 34200

| 12900

) 12.000

124000

11 000

® Deliveries from the nine countries now members of the European
‘Community represented 82 % of European deliveﬁes in 1970 T
"and 75 % in 19?1.{ ' _ o o e

2

Il
'

.'t

-~

Loy

Ly

1973 | R SR '....j.. E

of which Exp. ,;_ 1500 ?§,6QQ:m 500 é;7b0_ { 3.600 A



Power transformers,

Table 11

. 1T1/83/75-8
Revs 4

deliverieé by zone

(in MVA)

Year ' . . ' . ,

Zone 1960 1965 1970 1971 | 1972 | 1973

USA 38,000 ' 80,000 | 140,000 | 156,000 149,000 162,000
of which exps 14300 54200 2,000 24500 12,800 | . 34200
as % 3 I 1 2 2 2
Communlty of ' N C : - .

9* = . 38,000 81,000 | 91,000 | 107,000 [A115,000 |A1204000
of which exp.| 11,000 17,000 . | '26,000 | 30,000 |4.32,000 . | 432,000
as % . 29 21 | 29 28 28 V27
Jepan 21,000 52,000 | 50,000 43,000 664500
of which exp. T 6e100 13,500 94900 - ' 64200 6,900
as % 20 26 20 14 10

» . ) ' ’
Deliferies from the nine countries now members of the European

Community represented 74 % of European deliveries in 1970 and
72 % in 1971.

'.'
<F'ex



Table 12

II7/83/ 758,
ReV . & ‘

Undertakings carrying out cﬁmplete LWR power stations or nuclear systems in

the Community - financial links and licences

Financial links (F)' and licences/know-how (L)

Reactor .
_ ; PWR  BWR W GoEe B.W, “BeBeCo KWuU
Coun-: Undertaking 7 L P 1 oL Foo1
try ' ‘
WENESE ,
B | Zcmowm X x x
-Da
SIEMENS =
p |{ ¥ | | . L
AEG x x x S :
EBR x X x x x
F iFRMWﬂOME x x x
CGE x | . 1
Ir ¥
EMN x x i
It |{EI x x :
SPIN x x x x
L
RSV Nucon B.V| x |
N o
- Siemens x x .
{VMF NL ‘




Table 13 : Cempanies making up the selected gample

Turnovers and total labour force in 1972

'y Company Country Turnover exclusive Total = |
‘ of tax (million EUR) labour force
GoHeHo (C) Germany 1.847,6 - 93,122
 MaA.N. (SM) " 630,9 37,063
KLOCKNER (C) " 56640 25,704
B.B.C. (Mannheim) (SM) " 520,9 38,900
K.W.U. (SM) " 201,5 24,123
G.H.H. STERKRADE (SM) " 154,17 7.183
DEUTSCHE BABCOCK-WILCOX (SM)| v 130,1 244673
TRAFO-UNION (C) " 120,1 6,198
COCKERILL (SM) Belgium 915,0 364605
A.C.E.Co (SM) " 149,9 11.142
CREUSOT-LOIRE (SM) France 493,1 32,962
ALSTHOM (SM) France 251,4 15,168
CoEsMo (SM) France 182,0 11,143
'MERLTN-GERIN (SM) France 122,1 8.073
TERNI (SM) Ttaly 131,4 6.484
ANSALDO (SM) wo 113,9 44475
ERCOLE MARELLI (SM) " 107,9 6.768
| AeS.C.E.N. (SM) " 97,3 5.964
FRANCO TOSI (SM) " 80,4 4,627
ToIeBoBs (SM) " 48,0 34625
BREDA (SM) n 40,9 20166
RIJN~-SCHELDE-VEROLME (C) = | Netherlands 579,1 28,839
VMF. (C) 1w 344,6 20,197
HOLEC (C) " 107,6 Te754
CENERAL ELECTRIC C0. (C)* | ux 20456,2 181,000
REYROLLE PARSONS (C)% UK 182,6 21,089
BROWN BOVERI (Baden) (SM)* | suitzerland 276,1 19.340
' 10.851,3 6840387

»

C = all figures consolidated

SM

Figures for parent company only

= 'all British companies consolidate at world level, except for labour force
figures which show the total employed in the United Kingdom,

su® = Figures for parent company only., The turnover is shown all.taxes included

before taxe
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