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FRESENTACIO.

Era el mes dé juny de 1981 quan @l Manifest per uns Paisos Cata-
lans Lliwres de la Naclearitzacid (avalat amb méds de duescentes
signatures de professars/es ) invegtigadmrﬁ/aﬁ cde les Universi-
tates Catalanes) va ser 1liurat al Consell Exacutiu i al Parlament

de la Generalitat de Catalunva.

Les raons que allf es donaven per demanar la paralitzecid imnmedi-—

ata de tota la inddstria nuclear continuen essent valides.

Els fets estan confirmant les prediccions gue, ambh tot el sentit
comi del mon, multitut de gQrups ecolaogiates, antinuclesrs, de
cientifics 1 de técnhics crftics, ..... bhan anat realitrant des

d'els inicls de 17d0s de Menergia nuclear.

Fer aixd, en aguesta I Conferéncia Catalana per un Futur Sense
Nuclears 1 Ohkologie Gruppe de Hannover ens euplicard els resul-
tats del sew estudi sobre les seguretats dels reactors nuclears

per a la produccid d'electricitat.

Fer altra banda, Flans Energétics Alternatiuvs han demostrat absas—
tament, 1 mail ningd ho ha despentit, gue les societats humanes
actuals podrien viure i progressar sense necessitat de 1Penergia

nuclear.,

Encara és 17°hora gue a Catalunva s*hagi dndciat la isplementacid
d’un Pla per a 1°Aprofitament Integral de les Fonts d°Energia

Renovables, com reiteradament el G.C.T.P.F.NGM. ha demanat.

Buan avui, nonégs amb la simple substituwid a totes les 1lars de

17Estat  Espanyol d7una dotzena de bombetes d’incandescéncia  pey

altres d'elevada eficiédncia energetica 1 baixw  consum,  amb  la




substitucid també dels actuals refrigeradors per altres altament
eficients I  amb la substitucid de 17escalfament elé&ctric de
Iaigua de les rentadores per una a&ltre font d'enaergia eés  ade—
quada als usus téveics, numés fant aixd, & tot 1'Estat Espanyol

pe podria prescindir de tres nuclesrs com les d"Ascd.

51 per cada bombeta de 50 Watts substituwida per unaldm 13 Watts
d7igual  dntensitat  lTluminosa s estarien inmtaiulant GE Watts
negatius  (Negawatts) a la warxa eléctrica, aleshores amb les
mesures citades abans s estalviarien més de 13,000 Glh/any df ene-—
rglia elactrica (la produccid del grup [ dféscd, 1Tany 1985, va

ser de 4.4825 GWh.,) .

I tot amb tecnologlies ja disponibles al mercat mundial 1 romés
per @l sector domestic, que representa unicament un 20 X del
conswn eléctric a tot 17Estat. GQué& es podria fer, doncs, amb un

[

Pla per a 1"ds eficient de 1 energia .

Es avidernt gue Catalunya i 17Estat Espanyal podan pkeﬁcindir aveili

mateix de totes les centrals nuclears actualment en funcionament.

Far aixt, el G.C.T.F.F.N.N. ha corvidat a Earth Resources Re-
search 1 a la Comissid d'Energia dels Verds francesos psrogus  ens
exposin ele resultats dels seus estudls per & la transicio cap un

futur no nuclear.

ambh el desig gque les seves aportacions ensg enriguiran 1 ens
ajudaran en 1'el.laboracid d’un Fla per al tancament de totes les
niclears & casa nostra, siguew tots/es benvinguts/des a la I

Conferéncia Catalana per un Futur Sense Nuclears.

Universitat de Barcelona, 26 de febre- de 1987,
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PREFACE

This stody was commissioned by .GREENPEACE in June,
1986, Its aim is to assess the hazards of the reactor
types currently in commercial operation worldwide:
Pressurized and Boiling Water Reactors, Graphite Mode-
rated Boiling Water Reactos [RBME)}, Pressurized Heavy
Water Reactors (CANDU}, Magnox Reactors, and Advanced
Gas-Cooled Reactors.

Project management and scientific¢ ccordination was per-
formed by Gruppe {kclogie Hannover, an independent eco-
logical research institute. An international panel com
sisting of experts from Canada, the Federal Republic
of Germany, France, Great Britain, Seweden, and the USR,

and a corresponding wmember in Japan, was established.

This expert panel represents a cumulated experience
of well over 100 man-years of work on nuclear safety
izsues, about half of which was gained working for the
nuclear industry or national atomic energy authorities.
The panel members and their co-authors analyzed the
reactor types of their respective countries; Soviet

reactors were treated by a West German scientist wvwho
had for many years closely studied the Soviet nuclear

programme.,

The draft reports on the individual reactor types weis
discussed by the panel members and scientists From the
coordinating office at a workshop held in London on
August 20 to 23, 1986, and the summary and conclusions
of the study were compiled. |




This suwmmary and concluding section which represents

the full consensus of all workshop participants is

presented in this volume of the final report of the

International Nuclear Reactor Hazard Study. Also in-
cluded are brief descriptions of the different reactor

types with simple’ schematic drawing, a sketch of the

evolution_of the reactor types, and a brief report on

nuclear power plants in the world. A list of the panel

members and all other authors contributing to this

study concludes this volume.

Volume IXI containg the detailed technical reports on
the reactor types, including descriptions of basic
features and safety systems, and an analysis of their
accident potential, Volume II also includes sections
on the fast breeder reactor, probabilistic risk analy-
sis, nuclear power plants‘in the world, and the IAEA's
role in nuclear reactor safety. The final responsibi-
ity for all contributions to Volume II remains with
the authors.

It is hoped by the authors that this study will con-
tribute to the better understanding of the hazards of
nuclear power plants, and provide information relevant
for the reassessment of national energy policy which
after the Chérnobyl accident is urgently reguired in
all countries using or coﬁsidering the use of nuclear
energy.

Or. Helmut Hirsch September 1986
Gruppe Okologie Hannover

SUMMARY AND CONCLUSIORNS

Nuclear reactor aeccidents with. catastrophic releases
of radicactive materials are not just hypothetical
events. They can and do in fact occur. This point was
driven home by the Chernobyl disaster. Several hun-~
dreds of millions of people have been living under the
radioactive cloud released at Cherncbyl for weeks, and
will be living with the radicactive fall-out in the

soil for many decades.

It is the purpose of this study to look into the pos-
sibiiities for similar accidents in other reactor
types. The study concentrates on reactors which are
being operated in large numbers in the world: Pressu-
rized and Boiling Water Reactors (taking into account
national differences), Magnox and Advanced Gas-Cooled
Rzactors (AGR), Pressurized Heavy Water Reactors
{CANDU}, as well as Graphite Moderated Beiling Water
Reactors (RBMK, Chernobyl type) for comparison. Fast
Breeder Reactors are discussed briefly, concentrating
on the gualitative differences between breeders and

thermal reactors.

Thus, this study covers an important part of the ha-
zards associated with nuclear energy used. Due to the
limited time available, other problem areas are not
discussed here. The individual steps of the so-called
"Nuclear Fuel Cycle™ - in particular, uranium mining




and enrichment, reprocessing, storage and disposal of
radicactive wastes, and transports of radicactive ma-
terials - and the proliferation of nuclear weapons,
as well &s the dperation Gf research reactors and mi-
litary production reactors and their auxiliary facil:i-
ties, contribute significantly to the overall threat
nuciear energy constitutes for man and his enviromment
The fact that those areas have not been treated in
this study by no means implies that the authers consi-
der their hazards to be unimportant.

The Chernobyl accidemt highlights the importance of
obtaining a new perspective on reactoer hazards. The
discussion of recent years often concentrated on va-
rious technical details, getting lost in a multitude
of special issues, often obscuring the fundamental
problems. Thus, in drawing our conclusions, we have
stepped back to examine the whole system a nuclear
reactor constitutes, starting from the basic technical
features, and working up to the consequences for reac-
tor design und ultimately, for reactor safety. This
is not to say that care was not taken of the technical
details and special points. They have been subjected
to analysis which can be found in the technical re-
ports which are part of this study. The conclusions
presented here, however, are to give an overall pic-
ture of reactor hazards to the expert and the inte-
rested lay person alike.

Geberal Aspacts of Reactor Hazards

All reactors of the present generation have developed
out of early military reactor types, which were buijlt
partly for plutonium production, partly for submarine
propulsion. Some are still serving a civilian-military
dual purpose even today, some are several steps remo-
ved from their military ancestors. All reactor types,
however, are still bound by the basic constraints of
their decades-old design principles. As far as these
constraints allow, on the other hand, they have been
significantly developed further. Indeed, these reactor
types are technologically mature in the sense that
they have, over the decades, more or less reached the
limits of their potential for development and improve-
ment. They are as good as they can get. -(This does not
apply to older reactors stiiﬁ in operation today,
which can have additienal safety problems.) Further
addition of safety systems, or further increase of so-
phistication of systems are likely either to bring on-
ly margipal improvements. or to have negative returns
because of the increase in complexity. There are a few
possible exceptions which do not, however, change the

ovarall picture,

in different countries, there are different attitudes
towards nuclear hazards, and different approaches te
licensing and controlling nuclear reactors. The range
and depth of studies of safety problems vary conside~
rably. Even within one country, there are frequently



different safety standards for old and newer reactors,

as well as for different reactor types.

Reactors which are built exclusively by one country
{such as AGR, CANDU, and EBMK) constitute a special
problem due to the comparatively' small number of
plants, the slower accumulation ¢f operating expe-
rience, and possibly also the limited resources avai-
lable for safety research. A-high degree of standardi-
zation of a reactor type may offer some advantages for
construction and -licensing. On- the other hand, all
reactors of the same standardized type can be affected
by the same safety problem, which might be recognized
only after a large number of reactors are in operation
and improvements are very difficult, expensive and

time-consuming.

In some cases, conflicting goals can render it impos-

siple’ to achieve optimal- solutions in the design of.
safety systems: e. g., high inkerconnection of systems ™ ~

gives more flexibility,  and is in some countries re-
garded as a mean to counteract the effects of sabota-
ge, Yet on'the other hand, it increases the possibili-

ties of failure propagation.

The technical reports being part of this study contain
several examples of reactors. being vperated with known
deficiencies. Apparently, reactor operators learn to
live with "small® Faults which may suddenly create -se-

rious problems.

The high complexity and the large number of wvulnerable
components make all reactor types considered in this
study sensitive to sabotage, as well as to errors in
design, maintenance and operation. It is impossible
to take sabotage into account in risk assessment stu-
dies. The influence of human error can be guantified
only crudely and inadeguately; yet there is gensral
agreement that it is the single most important factor
which can lead to severe accidents. This by no means
implies that the operating personnel is to get the
blame for the reactors' lack of safety. Rather, it
shows that operators have to work wunder conditions
which demand near-perfection, whereas it is human to
make errors and to be allowed to make errors. Techni-
cal systems must be benign in reacting to human error:
nuclear reactor systems certainly are not. Rutomation
can reduce the influvence of operator error only to a
point. Furthermore, it can add complexity and new fai-
lure modes. The problems relating to the “Human Fac-
tor" are further complicated by the existence of a
grey zone between deliberately malicious acts, and er-
Tors: Economic pressure, and the desire to hide mal-
functions, c¢an lead to hazardous operator and manage-

ment decisions.

All reactors considered here are far from being inhe-
rently safe. They depend on a large number of active
salety and support systems. Furthermore, knowledge
about their hazards is incomplete: Not only because
of the impossibilities to guantify the "fHuman Factor”,
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but also because genmecrally it is impossible to antici-
pate all event chains which can lead to large relea-
ses; and it is often impossible to test safety systems
under realistic conditions. Some reactor type specific
factors can aggravate this lack of knowledge., In any
case, it is certain that all reactors have a potential

for very large radicactive releases.

The safety problems of nuclear reactars are exacerba-
ted by the fact that, worldwide, regulatory authori-
ties, reactor vendors, and electrical utilities {in
spite of different philgsophies and approaches) all
have very optimistic attitudes teowards nuclear safety,
and are trapped by their history: They have made in-
vestments of prestige and resources in the present ge-
neration of reactors. They cannot deeply question the
priorities and standards which have lead to this gene-
ration, for fear of having to write off these invest-

ments.,

Pressurized Water Reactors

The pressurized water reacter (PWR) was develogad from
reactors for submarine propulsion. PWRs use low en-
riched uranium whereas submarine reactors use high en-
riched uranium fuel. Despite this significant diffe-
rence, the PWR still exhibits the basic properties of
a reactor optimized to give high power output while
taking up as little volume as possible.

PHRs have the highest power density in the core of all
reactor types currently in broad use. Their primary
circuit is characterized by high pressuvre and high
temperature. Chemically reactive =zirconium alloy is
present in the c¢ore; although in smaller quantities
than, e. g., in BWRs or RBMK reactors.

The core is located inside a reactor pressure vessel,
the integrity of which is crucial for safety. During
its lifetime, the reactor pressure vessel is subject

to very high neutron flux (higher than in BWRs by an

order of magnitude). The behaviour of this pressure
vessel under high stress is not sufficiently known and
predictable. The welds have to be of highest guality;
yet due to the thickness of the vessel walls, they
cannot be tesied by the reliable X-ray method hut only
with wultrasonics. ‘There are several kilometers of
welds in a single reactor pressure vessel. Welders and
inspectors are practically reqguired to work with a
perfection that is beyond humap ability. Small cracks
which may grow suddenly and uncontrollably cannot re-—
liably be detected. In spite of all these problems,
official safety philosophy assumes that the reactor
pressure vessel simply cannot and will not burst.

The steam generators, the link between primary and se-
cendary circuit, are & notoriously weak point. Damage
occurs frequently; inspection is very difficult. They
can provide a pathway for radioactive releases out of

the containment,




Because_of the high power density and the correspond-
ing high density of decay heat generation after shut-
down, PWRs depend very heavily on a large array of
complicated, active safety systems. Those systems have
to function fast, and reliably. A crucial point is
electricity supply which must be guaranteed in case
of emergsncies: otherwise, active safety systems will

not funetion and emergency supplies are required.

Due to the potentially catastrophiec consequences of
an accident, emergency power supply must be more ye~
-liable, by orders of magnitude, than in any other in-
dustrial plant or non-nuclear power station. Operating
experience indicates that this has not been achieved.

In case of an emergency, it is likely that there will
be a two-phase flow regime in a PWRs primary circuit
{steam-water mixture)l. The dynamic behaviour ¢f such
a regime is-very diverse and cannot be predicted with
reliability. Thus, safety systems may not function as
expected.

Due to its negative void-goefficient, the reactor will
become subcritical when heating up and left to itself.
However, a considerable energy release would’ precede
this "inherent™ shut-down. Therefore, rapid control
rod injection {reactor scram} is required to achieve

sub-criticality fast. This scram system is sensitive -

to common mode failure, i. e., Eailure of insertion

of several or all rods due to mechanical or electrical
failure.

10

The primary circuit of the reactor, plus some auxi-
liary components, is located within a_steel or con-
crete containment designed to withstand internal pres-
sure building up in case of some anticipated accidents
{Design-Basis Accidents, DBAs}. However, this contain-
ment has many penetrations, and if isolation fails,
radioactivity will be released even in case of DBAs.
Furthermore, accidents beyond design-basis are possi-
ble which can lead to early destruction of the con-
tainment with especially high radicactive releases.
in particular: Reactor pressure vessel burst, possibly
with generation of high-velocity missiles; steam ex=
plosion; hydrogen explosion (hydrogen is produced when
steam reacts with zirconium); and core melt ejection
out of the reactor pressure vessel. Since the Harris-
burg accident, limited hydrogen control systems have
been installed in containments which are depending on
electricity supply. Genérally, acecident conditions can
be exacerbated by the presence of non-condensible

gases.

The high complexity of the reactor support und safety
systems - in particular, the Emergency Core Cooling
System - makes it impossible to anticipate all possi~
bie event chaims in case of accidents. Regarding event
chains which are foreseeable, it can be shown that in
many cases the complete failure of one active system

leads to core melt.

A consideraple hazard is created by the spent fuel
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pool which is locaﬁed near the reactor building, or
in some cases inside the containment. Accidents in the
reactor can trigggr off accidents in the fuel pbol and
vice versa, leading to increased radiéact;ve releases.
Purthermore, reactors are in many c¢ases built in pairs,
sometimes with interlocking systems. An accident in
‘one reactor can influence the safety of the other.

The radiocactive releases in case of severe accidents
in a PWR can be very high, comparable to or even
higher than the releases of the Chernobyl accident.
E. g., up to about 80% of the cesium inventory of the
reactor core may be released.

While the hazards are considerable, the knowledge
about them iz incomplete as has already been pointed
out: Not all possible event chains leading to large
releases can be anticipated:; the sieam—water-flow re-
gime during a loss of coolant accident is poorly un-
dersteod; the Emergency Core Cooling System cannot be
tested under realistic conditions; and the "Human Fac-
tor"” cannot properly be quantified.

The designs of PWRs in different countries vary consi-
deraby. However, in many cases there is no 'straight
Eorward way to judge which design is "better® or
“worse". For instance, the inhiv;dual_ loops  of the

emergaenty core cooling system are less interlocked in-

German PWRs than in US, French, Soviet or Japanese
ones. This reduces the probability of failurxe propaga-

12

tion through the system; on the other hand, it gives
less flexibility in switching over components from one.
loop to another. Analogous considerations hold,
e. g., for varying locations of spent fuel stores. US
reactors seem to have more diversity in the emergency
core cooling system; some US PWRs and French PWRs have
more diversity regarding emergency power supply than
German onés. The safety systems of German reactors are
generally designed with 4 x 50% capacity, allowing for
failure of one loop with simultaneous repair of ano-
ther one. This compares favourably to the 2 x 100% re-,
dundancy (single failure critefion without taking ac-
count of the repair case) generally found in other
PWRs. The design pressure of the high pressure injec-
tion part of the emergency core cogling system is con-
siderably lower in German reactors than in meost US
PHRs, with the result that heat removal by the "feed

and bleed” mode is not possible at high pressure.

Regarding containment, many 0S5 plants have a signifi-
cantly lower design pressure than the average plant.

A small number of US and Japanese PWRs has a particu-
larly problemetical, low-pressure ice condenser con-

tainment.

The Soviet VVER-440 combines the inherent disadvanta-
ges of the PWR with one main disadvantage of current
BRRs: Its containment has a low-pressure capability
and depends on a pressure suppression peool for design
basis accidents, thus exhibiting a wulnerability simi-~

13



lar to that of present BWR containments. This is not
so for the VVER-1000. '

Regarding design variations within one country, France
and the Soviet Union have two highly standardized main
plant types each, whereas in the USA great variation
prevails. Other countries are somewhat between those
two extremes. French and Soviet PWRS are always built
as two-block plants. This applies to the other coun-

tries to a lesser degree.

In spite of national diffevences, the hazards of all
modern PWRs car be considered to be of the same order
cf wagnitude. Hotable esceptions are the VVER-440 as
well as Western PWRS with ice condenser containments.
In Great Britain, the exhauostive, two-year Sizewell
Inguiry isolated many safety inadequacies in an ad-
vanced PWR system.

Boiling Water Reactors

The boiling water reactor {BWR) is an offshecot of the
pressurized water reactor; an attempt to modify the
PWR into greater simplicity of design and higher ther-
mal efficiency by using a single circuit and gemnerat-
ing steam in the reactor core. However, this attempt
at improvement has turned sour at least from the safe-
ty point of view: The result is a reactor which still
exhibits most of the bhazardous features of the PWR

14

while including a large array of new problems all its

own.

BWRs have high power density in the core, high pres-
sare and hxgh'temperature in their cooling circuit,
although all those parameters are somewhat lower than
in a PHR. Uranium inventory in the core and water in-
ventory in the core cooling circult are sowmewhat
higher than in PWRs which c¢an be disadvantageous in
accident situations. The amcunt of chemically reactive
zirconium alloy in the core is tweo to three times that
of a PWR. The "primary circuit™ Jeaves the reactor
containment. Thus, a leck in this circuit outside the
containment, coapled with failure of isclatiom valves,
leads ta a direct pathway for uncontrolled releases,

As in a PWR, Lhe reactor core of a BWR is located in
a reactor pressure vessel. The basic problems of the
PRK pressure vessels apply here, too; with some modi-
fications: Heubron fiux ié'considerably lower than in
a FWR pressure vessel! (by a factor of 10}); on the
other hand, the vessel iz much larger; and in some ca-
ses 13 asseabled al the reactor site. It . al=so has 2
much more complicatd innar structure as well as many
penetrations at the bettom; thus, inspection is parti-

cularly difficult and time-consuming,

Like PWRs, B8WRs depend heavily on fast and reliable
active safety systems. The plumbing of the emergency
core coonling system is more complex in a BWR. Ther=z

are no pressure accuamulators for ceore flooding after

15




a large leak in the cooling circuit.

In a BWR, control red injection is from below, and
thus cannot depend on gravity as in PWR, needing addi-
tional active systems. In addition, the back-up shut-
down system (injection of borated water)} has a lower
flow rate than in a PWR, and there are problems with

proper mixing in the core.

Requlating a BWR is generally more complex than a PWR.

Under special circumstances, collapses of steam voids
in the core can lead to increasing reactivity and thus
increasing power during an accident. BWRs, like PWRs,
have a negative void-coefficient.

Many BWRs have an external water recirculatien circuit
with a pipe inlet below the top of the reacter core.
Break of this pipe can lead to a particularly hazar-
dous situation since the core may be exposed rapidly
by loss of water. Modern BWRs have internal recircula-
tion pumps avoiding the external water circuit but ne-
cessitating several additional penetrations of the re-
actor vessel from below.

Significant corrosion problems in the piping have been
observed in many BWRs. '

BWR containments exhibit one crucial difference to
most PWR containments: Even for design basis accidents
they depend on a pressure suppression system to retain
containment integrity. During an accident, the pres-
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sure suppression pool is subject to heavy stresses.
As in PWRs, beyond~design-basis accidents are possibie
which lead to containment destruction even with func-

tioning pressure suppression.

Due to the complexity of the reactor support and safe-
ty systems, not all possible accident event chains can
be anticipated. As in a PWR, complete fajlure of one

active safety system can lead to core melk.

In most BWRs, the spent fuel pool is located in the
containment in a particularly wulnerable position:

sideways above the reactor pressure vessel,

Regarding the fractions of radionuclides released in
case of » severs accident, and the lack of knowledge
aboul the hazavds, what has been said about the PWR
holds for BWks, too.

There are different BWR designs in different countries.
A)l ©S DWRs have an exbternal water c¢ircuit, partly
with complete external recirculation, partly with jet
pumps requiring external circulation of about one
Lhird of the water flow. 0Olger Swedish BWRs have ex-
ternal recirculation, the four more recent plants do
not. In the FRG, amnong operating BWRs, only Wirgassen

has external recitvculation.

Swedish BWRs have inert atmosphere in the containment

during operation as a precaution against hydrogen ex-
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plosions. The Barsebdck power plants have a facility
for filtered containment wventing. Thus, containment
failure can be avoided and releases reduced in some
cases: in other cases, unnecessafy venting may lead
to releases where otherwise there would have been none.
Furthermore, for some types of accidents, the filtered
venting will have no effect. '

Redundancy of the emergency core cooling system is
somewhat higher in German BWRs. On the other hand, US
BWRs have higher, though still limited, diversity.
Some Swedish power plants have more diversity regard-
ing emergency power supply.

It is noteworthy that, as opposed to the USA and Swe-
den, no risk analysis study for BWRs has been perfor-
med so far inm the FRG. Furthermore, regulations and
guidelines are, in the FRG, considerably less develo-
ped for BWRs than for PWRs. ’

Graphite Moderated Boiling Water Reactors (RBMK)

The Soviet RBMK reactor was originally designed for
dual purpose operation: It is built for on-load re-
fueling, and thus can be used for the production of
high grade plutonium in fuel elements which remain in
the core for a short pericd of time while at the same
.time being operated for electricity production. On-
load refuelling alse has considerable economic advan-
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tages. On-lcad refuelling in water reactors necessi-
tates the use of pressure tubes for individual fuel
elements rather than of a pressure vessel which con-

tains the whole reactor core.

Because of the combination of graphite moderator and
light water cocling, the RBMK reactors have a peositive
void coefficient, i. e., 1if the coclant evaporates,
reactivity increases at first (at a higher void frac-
tion, the void coefficient becomes negative). This is
a particularly dangerous feature; it requires extreme-
ly rapid contreol rod insertion in case of an accident
and can-lead to large energy releases in the core. The
vaid coefficient is negative only for low burn-up. The
feature of on-load refuelling allows for low excess

reactivity at start-up of the reacter.

RBMK reactors contain more zirconium alloy in the core
than any other reactor type {about 50% more than an
ordinary BWR). They also contain a large amount of
graphite (about 1,700 t}. Graphite burning can se-
riously aggravate an accident situation: graphite can
alsc react violently with water at higher temperatures,
prodﬁcing hydrogen. {Without air intrusion, the large
graphite mass will considerably sliow down the heating
up of the reactor core after cooling failure.)

Failure of a pressure tube does not necessarily lead

to catastrophic consequences as does major failure of
the reactor wvessel in PWRs and BWRs. However, the
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large number of tubes and pipss necessitates a large
number -of welds and constitutes a system which is dif-
ficult to inspect and maintain. Chemical and physical
interactions following pressure tube.failure are wvery
complex and can lead te propagatiﬁg core and contain~

ment failure.

The reactor core is very large, with low power densi-
ty. This can lead to xenon-instabilities. In addition,
fuel elements are frequently changed which leads te
constantly changing fuel cenfigurations. Those factors
as well as the positive void coefficient make menitor-
ing and regulation of the reactor very complicated and
cumbersome, Operating parameters have to be monitored
in each of the pressure tube channels. This is exacer-
‘bated by the fact that the reactor's mode of operation
is rather complicated - whenever possible, shut-down
is avoided even in case of pump failures, and power
output is only reduced. o

In RBMKs, scram rods enter the core from above, not
below, as in ordinary BWRs which may be considered a
safety advantage. RBMK reactors appear to have a Jimi-
ted secondary shut-down capability th;ough boron in-
jection with the emergency core cooling system. The
RBMK's emergency core cooling system is equipped with
a pressure accumulator for fast core flooding which
i3 not found in ordinary BWRs.

The containment of an RBMK reactor consists of several
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cells (for the main components) designed to withstand
increased pressure, partly considerably higher than
the design pressure of an ordinary BWR containment.
This "cell-type" containment, however, is not com-—
plete. Between the reactor and the refuelling hall di-
rectly above it, there is no high-pressure bharrier;
in spite of the fact that the upper closure of working
channels is a critical point of the whole design. The
functioning of the containment depends on a pressure

suppression system.

As in ordinary boiling water reactors, there is a
large spectrum of event chains in RBMK reactors lead-
ing to large releases. In spite of its slow reaction
to certain loss of cooling accidents because of the
large moderator mass and low power density, and the
fact that melting fuel does not readily form a large
molten mass, an RBMX is not a comparatively safe reac-
tor because of the complexity of its régulation, the
positive void coefficient, and the large amounts of
inflammable and chemically reactive materials in the
core. The complexity of the reactor's regulation makes
it particularly prone to human error and sabotage as
accident initjating events. On-load refuelling opens
vp additional possibilities for loss-of-cooclant acci-
dents.

In RBMK reactors, spent fuel is stored in pools inside

the reactor building. RBMK reactors are built exclu-
sively as twin installations with the two blocks shar-
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ing certain systems, among them the spent fuel pool.

The fact that accidents in an RBMK reactor can lead
to very large source terms need not to be further
elaborated here. 2Also, it has become quite obviecus
that knowledge about the potential hazards of an RBMK
was certainly not complete before April 24, 1984,

It should be well kept in mind, particularly when as-
sessing the hazards of other reactor types, that eva-
luation of the RBMK reactor prior to the above men-
tioned date according to criteria of basic properties,
and systems design, very likely would have resulted
in the judgement that the RBMK reactor is reasonably
safe, as reactors go. Indeed, there is at least one
article published in the West before the accident
which explicitly said so.

Pressurized Heavy Water Reactors {CANDU)

The CANDYU reactor has been developed independently in
Canada and most power reactors of this type are situa-
ted in Canada. Its natural uranium, heavy water cooled
and moderated, pressure tube design has both advanta-
ges and disadvantages from a safety perspective but the
possibility of uncontained fuel melting accidents has
nob been eliminated in this design,

The pressure tube design precludes the possibility of
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massive pressure vessel failure but the resultant
greater length, surface area, and complexity of "the
primary system piping results in a greater chance’ of
loss-of-coplant accidents. The inclusien of on-load
refuelling introduces additional means by which loss-
cf-colant accidents - can be initiated, The primary
pressure bearing components {(i.e., the pressure tubes}
are exposed to the £full neutron flux with consequent
weakeﬁing effects. There have been pfoblems-with de-
layed hydride cracking as the result of deuéerium—zﬁ%

conium alloy reacticns,

The large pool of relatively cool heavy water modera-
tor provides a relatively benign environment for con-
trol and safety instrumentation and an additional heat
heavy water combinatjon has serious negative safety
implications. The wvoid ceefficient of reactivity 1is
positive so that any loss-pf-ceoolant accidernt leads
to a power excursion. A loss-of-coolant with scram
failure in a CANDU will result in rapid melting of the
fuel and possible common mode breach of containment.
The use of heavy water results in large and hazardous
tritium inventories and the generous use of zirconium
in the core {about the same amount as in a BWR) leads

to a large zirconium~steam reaction potential.
CANDU safety design has responded to these inherent

safety problems by employing two separate scram sy-—
stems and in:general by resorting to high levels of
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diversity and redundancy in the design of the control
and safety systems, A probabilistic approach to safety
has been taken at the expense of attention to common-
mode and cross-linked faults, and the record of the
industry indicates persistent failures ian achieving
target systeam reliabilities and, in general, an over-
reliance on containment as the fisal bulwark against
large releass. The multi-unit station design adopted
by some CANDU plants introduces possibilities for mul-
ti-unit common mode failures which have not been ade-
quately addressed in safety analysis,

Two different containment design concepts have been
applied to CANDU reactors. The stardard 600 MWe reac-
tor that has been marketed internationally has a
stand-alone containment consisting of a concrete dome
that encleoses the entire steam generating plant, com—

‘bined with systems for dousing and filtered air dis-

charge. It is an active system and inciudes ventila-
tion dampers which are normally open and a dousing
system that is essential to pressure suppreésion and
which depends on the correct functioning of sensors
and valves, Ontario Hydro's multi-urit stations have
a common containment envelope in which several reac-
tors are connected to a single large “vacuum building”
by a pressure relief duct. Dousing takes place from
a tank inside the vaceum building and is initiated di-
rectly by pressure rise. These systems depend on the
operation of wvalves that normally keep the reactor
buildings isolated from the vacuum building but which
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are designed to open when the pressure increases be-
yond a certain point inside the reactor building.
These negative pressure containment systems have a
provision for filtered air discharge from the vacuum
buildings. Of particular c¢oncern are the possibilities
of common mode accidents that damage containment and,
in some stations the possibility of less of primary
coclant outside of ceontainment {e. g. at Bruce and
Darlington the primary pumps, boilers, maintenance
coouling circuits and other components penetrate the
massive containment structure}. As with. other reac-
tors, CANDU containments are not designed to withstand
worst c¢ase accidents invelving extensive zirconium-
Steam reactions, hydrogen and vapour explosions, com-

mon woede ryupture of primary and secondary coolant

loops insjde containment, etc.

Magnox and Advanced Gas-Cooled Reactors

Magnox reactors were developad in Great PBritain, from
early alr-cocled, graphite-moderated natural uranium
reactors which produced plutoniuvm for the British wea-
Pons programme. Magnox plants can be operated for the
dual purpose of plutonium production znd electricity
generation. Advanced das-ccoled reactors (AGRS) repre-
sent a further development of {:he Magnox line, with
significantly higher operating temperature and many
technical modifications. Both reactor types are de-
signed for on-load refuelling.
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Magnox reactors and AGRS have very low power density
in the core. Carbon dioxide gas circulates in the pri-
mary cooling eircuit:; gas circulation is more complex
in AGRs as the higher temperature nacessitates a spe-
cial re-entrant gas flow through the graphite modera-
tor.

There is no zirconium in the core in both reactor
types. A significant mass of graphite is located in
the core which can ignite after an air intrusion. The
so-called “Wigner Effect® leads to an increase of gra-
phite temperature during the operational Ilife: small
carbon particles generated by radiolysis have a low-
ered ignition thresheld. Magno» reactors contain in-
flammable magnesium und uranium alloys in the core.
Minor hydrogen sources are also present.

Particularly in AGRs, there are problems with the dy-
namics of the gas flow’ through the core, wnich lead
to fuel stringer vibrations, especially when refuell-
ing at full reactor power which is not now undertaken
for the AGR.

For- both reactor types, the reactor core is located
in a large pressure wvessel. All Magnox veactors with
a steel vessel (all except 4 reactors in two stations)
have serious problems with steel corresion in the
pressure vessel and components of the vessel, particu-
larly the core garter restraint system. Those problems
are aggravated by thermal ageing and neutron irradia-
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tion embrittlement of steel. To avoid brittle failure
of the pressure wvessel, shut-down of Magnox reactors
with steel vessels is very complicated: Pressure has
to be reduced accordingly while the temperature is
lowered. A vessel failure would lead to total loss of

gas coolant.

If the inner core restraint system fails and the scram
rods cannot enter, the chain réactiOn will continue.
There are, however, several secondary shut-down sy-
stems; some of them terminal (i. &., the reactor can-

not be operated any more afterwards).

Four, maybe six, out of 10 AGRs have a reduced safely
margin in their pressure vessels, dus to incorrect

prestressing of the concrete.

For Magnox reactors as well as AGRs, post-trip cooling
depends on active systems. The design-basis accident
scenarios assume continued function of beilers and/or
gas circulators. In case of complete loss of power.
graphite temperature will increase dramatically in
AGRS.

The support and safety systems of both reactor types
are wvery simple compared to the complex systems of
light water reactors.

Steam pressure in the secondary circuit is considera-

bly higher than gas pressure in the primary loops. The
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possibility of a multiple boiler tube leakage is a ma-
jor weakness of the AGR. In this event, water intru-
sion could be followed by a violent graphite-steam

reaction,

Neither wmagnox nor advanced gas-cocled reactoers have
secondary containments. For magnox reactors with steel
vessels, this constitutes a particularly severe ha-
zard. Their primaxy gas circuit actually extends out-
side the pressure vessel and the conerete shielding;
thus, leaks will directly lead to releases. In all
other cases, the boilers are located inside the rein-
forced concrete pressure vessel.

Spent fuel storage on-site constitutes an additional
hazard, particularly at Wylfa magnox: There, fuel is
kept in dry storage with air cooling, giving rise to
a considerable fire risk. All magnox reactors and AGRs
are built in pairs and magnox reactors and AGRs share

some sites, for example at Dungeness.

Both magnox and advanced gas-cooled reactors have a
potential for large radicactive releases. A possible
event chain in an AGR, e. ¢., 1s steam intrusion in
the reactor core due to multiple boiler tube fallure,
fallowed by failure of the pressure vessel. The maxi-
mum breach area considered credible in official safety
studies is 0.03 m'. whereas in fact up to 1.5 m appear
possible. In a magnox reactor, ¢. g., air intrusion
after pressure vessel failure, and subseguent graphite

28

ignition, can lead to 2 large release.

Magnox and AGR stations have several features pronsz
to disruption by sabotage. In particular, the external
parts of the primary coolant circuit of most magnex
reactors, and the air-cooled fuel siles at Wylfa, are
extremely sensitive points. Another sensitive area is
the transportation of spent fuel.

It iz evident to the authors of this study that the
severe hazards of nuclear power plants demand imme-
diate action. Regarding the approach to take, there
is & spectrum of possibilities, and correspondingly,
a spectrum of opinion among the authors. The central.
question appears to be whether it is appropriate and
effective to take an apéroach concentrating on compa-
ratively small steps of gradual improvement and con-
structive change, or not. On the one hand, such an
approach may lead to certain tangible results within
& short time, and an intense discussion of hazards and
preblems going along with it will result in increasing
awarenass and understanding of the hazards., On the
other hand, it can give rise to the illusion that =zl
problems are solved and well taken care of while in
fact the basic problems remain, if somewhat alleviated
by stricter controls, modification of systems, and the

like.
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Further elaboration of this point lids well outside
the terms of reference of this study; thus, it was not
discussed among the authors at any length or until

full consensus was reached.

Regarding the scientific and éngineering assessment
of the hazards of nuclear power'reaétors. which is the
central task of this study, the meﬁbers of the inter-
national expert panel have unanimously arrived at the

following conclusions:

- The reactor types being analyzed in this study. for
all their differences in basic physical characteri-
sties and engineering design, have three points of
crucial significance in common:

(1) They depend on very complex, active systems for
their control, regulation, and safety. They are

far from being inherently safe.

(2) Their reactor cores contain large amounts of ther-
mal and nuclear energy and chemically reactive
substances. A very large amount of energy can be
released in a short pericd of time if safety sy-
stems fail.

{3} Their cores contain large amounts ©f highly toxic

radicactive substances.

io

The inevitable consequences of these three points are,
respectively:

{1) Accidents will happen because not all possibili-
ties of system failures, human errors, and misma-
nagement can be anticipated, nor be rendered inef-
fective by appropriate advance planning. Moreover,
malicicus acts are at least equally difficult te
anticipate.

(2} Containment of the radicactive substances in case
of accidents cannot be guaranteed. ThHere has been
no attempt to build containments so as to with-
stand all possible accident conditions.

(3) Severe accidents with containment fallure will
have catastrophic and far-reaching ceonseguences,
both in terms of health effects and land conkami-

nation.

Furthermore, accidents can be initiated by vicolent de-
struction of the reactor by external forces, e. g. in
acts of war or earthquakes.

Tae Chernobyl accident, in spite of its very severe
consequences, was not the worst possible accident in
terms of the amount of radiocactive materials released.
Still larger releases are possible, both from Cherno-
byl-type (RBMK) reactors, and from other reactar types.
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Thus, to live with nu¢lear energy implies living with
the constant threat of severe radioactive contamina-
tin., As illustrated by the Chernobyl accident, very
large areas are threatened by each reactor. For exam-
ple in Europe, most people whether living in nations
with nuclear programs or not are exposed to the possi-
bility of a major radioactive pollution caused by an
accident in any one of 150 to 200 nuclear power reac-

tors of various designs.

The implication of this is that the use of this tech-
nology should be a matter of international concern and
is not simply a mattexr for national decisions.

In the face of such large consequence events, the tra-
diticonal response of the nuclear industry has been to
claim that the probability of such accidents is very
small ({say 1077 per reactor year) and therefore ac-

ceptable.

Much of the content of our report points te the con-
clusion that probabilities of this order cannoi be de-
monstrated and are not being achieved. But there is
a more fundamental issue here -- the validity of such
a probabilistic definition of risk when events of such

large and persistent consequences are inveolved.

A point which the nuclear industry has failed or re-

fused to recognize (but which the insurance industry

knows full well} is that very large conseguence events
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that permanently damage the ecosphere's life-support-
ing capacity are not merely linear extensions of more
frequent events of smaller ceonseguences. In view of
the general consensus that severe accidents are physi-
cally possible, it is a perfectly rational response
to regard the assoclated risk as unacceptable.
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Appendix l: Summary Description of Reactor Types

The descriptions in this appendix are necessarily
brief, giving the most basic characteristics only. The
Figures were deliberately kept as simple and schematic
as possible. For detailed information see the techni-
tal reports in Volume II.

Pressurized Water Reactors {Figurc l}:

The pressurized water reactor (PWR) is a light water
cooled and moderated reactor with low enriched uranium
fuel.

The heat produced in the reactor core by nuclear Fis-
sion 1is transferred by a closed cooling system (pri-
mary cireuwit) to a feedwater-steam circut (secondary
circuit} via steam generators. The steam is conducted
to the turbo generator. Circulation of water in the
primary circuit is upheld by the main coolant pumps.
An electrically heated pressurizer connected to the
primary circuit maintains pressure at a level suffi-
cient to prevent boiling of water in the primary cir-
cuit in spite of high tempesrature. The pipes of the
steam generator separate primary and secondary cir-
cuit.

The primary circuit usually is divided inte several
loops with the corresponding number of steam genera-
tors and pumps.

The reagtor c¢ore is located in the reactor pressure
vessel. It consists of a large number of fuel elements
which are composed of individual fuel rods with a dia-
meter of about I cm. The hulls of the fuesl rods con-
sist of a zirconium alloy.

A part of the fuel elements contains control rods made
of neutron-absorbing materials which enter the fuel
elements from above.

The fuel rods contain sintered tablets of low enriched
uranium in the chemical form of uranium dioxide.
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Figure 13 Pressurized Water Reactor
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turb.

The heat produced in the fuel rods is transferred to
water which flows upwards through the reactor core.
The water in the primary circuit also serves as mode-
ratoer, i, e. it slows down the fast neutrons produced
by nuclear fissions to a thermal velocity.

All pressurized components of the primary circuit are
enclosed in most PWRs by a cylindrical or spherical
hull {econtainment) made of steel or concrete which is
to serve as an additional barrier for radicactive re-

leases,

Boiling Water Reactors (Figure 2):

The boiling water reactor -(BWR] is also light water
cooled and moderated with low enriched uranium fuel.

The main difference to the PWR is that the coolant wa-
ter in the reacteor core is boiling and the steam pro-
duced in the reactor is directly ¢onducted to the tur-
bines without the intermediate step of steam genera-
tors.

Thus, the reactor cooling circuit is simplified: There
are no steam generators and no pressurizer, and the
pump capacities are lower. Operdting pressure is lower
than in a PWR while tomerature is almost equally high. The
whole circuit, including the turbines, is radiocactive-
ly contaminated to a certain degree.

The reactor core is similar to that of a PWR. Additio-
nal space is needed in the pressure vessel, however,
for steam separators and steam driers which are loca-
ted abowve the core. Therefore, electromechanically
driven control rods have to enter the core from below,

Only a relativley small part of the water passing
through the core is converted to steam. The remainder
is recirculated forcedly in medern BWRs, by means of
internal axial pumps in the bottom part of the pres-
sure vessel. Many BWRs still have an external regircu-
lation circuit. Feedwater generally enters the pres-
sure vessel above the core, mixes with the water flow-
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Figure 2:
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Boiling Water Reactor (with external re-
circulation; there are many different
designs for containment and pressure
suppression system)

ing down from the steam separators, reaches the inter-
nal recirculation pumps by coming down in the space
between the pressure vessel wall and the core, and
then flows upwards through the core.

BWRs are, like PWRs, built with a containment. Whereas,
however, PWR containments are generally designed to
withstand the full pressure of certain anticipated ac-
cidents {design basis accidents}, BWR containments de-
pend on a pressure suppression system: The steam esca-
ping, e. g., after a pipe rupture is conducted into
a heat sink, usually water~filled condensation cham-
bers located around the reactor pressure vessel.

"

Graphité Moderated Beoiling Watsr Reactorz (RBMK;Fig.3)

The graphite moderated pressure tube beoiling water
reactor is a reactor type existing only in the USSR,
It is a light water cooled, graphite moderated reactor
with low enriched vranium fuel. Pecause of the pres-
sure tube design, it can be refuelled on-load. As in
a BWR, the coolant water boils in the reactor core.

The active zone consists of a cylindrical graphite
stack with a height of 7 @ and a diameter of 11.8 m,
This stack is placed inside a shielding housing; a top
and a bottom plate are weided together with the late-
ral shielding, resulting in z gas-tight space, the
reactor space. To keep the hot graphite from reacting
with oxygen, the reactor space is filled with a mix-
ture of helium and nitrogen.

The graphite cylinder consists of columns of graphite
bricks. A part of these columns has drill heles in the
centre which serve for admission of pressure tubes
which contain the fuel elements (working channels) and
for admission of control rods. Most control rods enter
the reactor core from above,

The coolant flows through the working channels from
the bottom to the top.

The reactor cooling circuit consists of two parallel
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Figure 3: Graphite Moderated Boiling Water
Reactor (RBMK)
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loops. The steam-water mixture leaving the core is led
to two separators. The dry steam igs fed wvia twe steam-
pipes to two turbines while the water, after mixing
with the steam condensate, is fed through 12 down-com-
ing pipes to the main circulation pumps. The conden-
sate from -the turbines is recycled into the.separa-
tors. S

The main circulation pumps lead the coolant to a- pres-
sure collector. From theve it flows into the distribu-
ting group collectors. There are 22 of them to each
loop. Each distributing group collecter provides 40
working channels with coolant. : :

The RBMK-1000 reactor possesses a partial safety con-

tainment, depending on pressure suppression like the
containment of a BWR.

Pressurized Heavy Water Reactors (CANDU; Figure 4):

The CANDU reactor uses heavy water as coolant and mo-
derator, and natural uvranium fuel. Its pressure tube’
design permits on-load refuelling. It is similar to
the PWR insofar as it has two cooling circuits, linked
by steam generators, and pressure in the primary cir-
cuit is kept high as to prevent boiling. This pressure
is regulated by @ pressurizer as in a PWR. For the secon-
dary c¢ircuwit, light water is used.

The core of a CANDU reactor is located in a steel ves-
sel, the so-called “Calandria™ which is kept at at-
mospheric pressure and is £filled with heavy water. The
horizontal, zirconium alloy-nicbium pressure tubes are
contained in zirconium alloy calandria tubes, with the
annular space betwesen the tubes filled with an insula-
ting gas (carbon dioxide, or nitregen}. Thus, the hea-
vy water moderator in the calandria is kept ‘cool. The
fuel elements in the pressure tubes consist .of -fuel
roeds with zirconium alloy hulls containing natural
uranium in the form of uranium dioxide.

As in a PWR, the primary circuit of a CANDU consists
of several loops. For cach loop, a number of pipes co-
ming from individual pressure tubes feed into an out-
let header which -is connectéd to "a steam generator,
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main coolant pumps and inlet header which again feeds
the individual pressure tubes.

A Gedicated cooling circuit serves the heavy water in
the calandria.

The reactor is regulated by vertical control rods im-
mersed between the pressure tubes, as well as by the
heavy water level in the calandria.

CANDU reactors are built with containments of varying

types with multi-unit stations sharing a common vacuwm
building for pressure venting.

Magnox Reactors (Figure S5):

Magnox reactors are grapnite moderated and cooled with
carbon dioxide,using natural urarium fuel.

The reactor core consists of a loose assembly of gra-
phite bricks, each bhaving a cooling channel in the
center. In each channel, seven or eight fuel elements
are stacked. The core is supported from below by =&
steel lattice and surrounded by a steel garter . The
fuel elements are approximately 1 m in length and con-
sist of nateral uranium fuel rods encased within a
magnesium alloy cladding. (This magnesium alloy, the
so-called "Magnox", has given this reactor type its
name.} On-load refuelling is possible.

The coolant gas flows upwards through the reactor core,
leaves the core at the top and then flows to steam ge-
nerators and gas circulators. The pressure in the se-
condary ({steam-water) circuilt is considerably higher
than in the primary circuit.

Most magnox reactors have large spherical steel pres-
sure vessels; steam generators and gas circulatros are
connected by pipes. The vessel is housed within a
concrete biological and thermal shielding. The last
4 reactors were built with reinforced concrete pres-
sure vessels augmented by pre-stressed tendons. All of
the steam raisimg components and the gas circulators
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turb.

concrete: shielding

Figure 5: Magnox Reactor
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are housed within this pressure vessel.
Magnox reactors are regulated by boron contrel rods

inserted from the top of the reactor. They have no se-
condary containment. .

Advanced Gas-Cooled Reactors (Figure 6}:

The advanced gas-cooled reactor (AGR) evolved from the’
magnox type and is built exclusively in Great Britain.
Like the magnox reactor, it is graphite moderated and
cooled wirth carbon dioxide with a secondary steam-
water ¢ircuit driving the turbines. To achieve higher
thermal efficiency, power density, and burn-up, AGRs
use low enriched wranium dioxide fuel, in fuel rod
hulls of stainless steel. Coolant gas temperatures are
significantly higher than iam a magnox reactor.. The de-
sign of the core is similar to that of magnoy reac-
tors.

AGRs are also designed for on-lcad refuelling. The se-~
ven or eight fuel elements inm one channel in the gra-
phite are assembled onto a tie rod to form a fuel
stringer assembly. The gas coclant flow is more com-
plex than in a magnox reactor: Apart from the main
stream flowing upwards through the fuel stringer assemblies
there is a reentrant coolant flow for the direct
coaling of the moderator. Reentrant coolant passes
down the annular void formed between fuel stringx
and channel, entering from the top of the core, and
a4 proportion of this gas stream Flows across the core.

All advanced gas-cooled reactors have reinforced con-
¢rete pressure vessels with pre-stressed tendons, as
in the most recent magnex reactors. Steam generators
and gas circulators are housed within this pressure
vessel. The control rods enter the reactor from the
top. AGRs have no secondary containment.
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cootant

! A ———e—COnCrete pressure vessel

Figure §: Rdvanced Gas-Cooled Reactor

Sources of Flgures: Walter C. Patterson, 'Ruclear Power',

Penguin Books 1976, for Figs. 1, 2, 4, S5 and &; ‘Reaktor
RBMK', undated leaflet, Moscow, for Fig. 3. .
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Appendix 2z "Bvolutionary Trees* of Reactor Types

The evolutionary trees of PWRs and BWRs, and magnox
and advanced gas-cooled reactors, as shown here, illu-
strate the long history of development of those reac-
tor types, as well as their military ancestry. Only
reactors which are the first to display significant
design -changes, or a significant increase in power
output, are included in the trees; or those which are

the last of their line.

Apart from magnoy. reactors and Swedish-built BWRs, all
reacter lines displayed are srill continuved, according
to preseat plans.

CANDU reactors have developed in-a strajight forward
manner’ out of Canada‘'s nuclear expertige acquired
through participatjon in the Manhattan Pro]ect° From
the ZEEP research reactor (1945) via several® other re-
search reactors to the demonstration plant .NFD {12 HWe,
1962) and larger CANDUs {for détails, see Flgu:e 3 bf
the techn:cal report on CANDU in Volume IT). S

About the early years of Soviet reactor development,
very little is known in the West. The first chain
reaction- in the Soviet Union was .achieved, in 1946,
plutonium production started in 1948, The first nu-
clear power plant of the world went into operation®at Cbninskig
1954 (5 MWe}. It . was a predecessor, of the-RBMK type.
The first powey plant with'a pressur1zed water reactor
starced operatxon in 1964, at Novo-Horonesh 1210 MWei.
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.Appeandix 3: Nuclear Power Plants in the World

{1) Operating countries and reactor, types:

In August.1985, 35 countries in the world were operat-
ing, constructing or had  ordered 611 nuclear power
plants. -

There are currently eight main reactor types which are
favoured to a different degree in different countries.

Countries operating, constructing or planning nuclear
power plants, and current main reactor types are shown
in Tables 1 and 2.

It can be seen that, regarding the total number of
reactors, Canada, the Federal Republic of Germany,
France, Great Britain, Japan, the.USA, and the USSR
are the main operating countries.

Table 3 shows the total number of ipdividual reactors
per type. It is evident that light water reactors
(PNRs and BWRs), graphite moderated magnox, advanced
gas-cooled and light water cooled reactors, and CANDU
(DZO’ reactors are the most frequently built types.

(2) Age of Nuclear Power Plants:

For reactor safety, the age of a nuclear plant is an
important criterion. Development in tachnical stan-
dards and material deterioriation lead to increased
hazards for many older plants. France, Great Britain,
Italy, the ©USA, and the USSR display the largest num=
ber of plants which are older than 13 years.

{3} Licensing Practice:

Regarding the licensing practice for nuclear power
plants in the individual countries, various procedures
can be found. E. g., there are centrally organized
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. CANDU

AGR - advanced gas=cooled reactor
BHR - boiling water reactor

D:0 ~ natural uranium - pressure - tube
reactor, Canadian construction

D, 0 - heavy water moderated and cooled reactor

light water cooled, heavy water modera-
ted reactor :

- graphite moderated and light water
LRGR grap .
cooled reactor (mostly RBMK)

Magnox - gas - graphite - reactor

D, 0=, 0

PWR - pressurized water reactor
Tabrle 2: Nuclear power plants in the world

list of reactor types

in under | gered | total
cperation construction

AGR, Magnox, 25 7 - 12
others
BWR 74 25 4 103
CANDU, D; 0 23 _ 19 3 45
b, 0-H, O 2 1 - 3
LWGR 26 9 i 9 44 .
PWR 166 127 59 352
Table 3: Total number of reactors for each type
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"Advanced” reactor types not in broad commercial use
today {e. g. the Fast Breeder Reactor) are not inclu-

ded in Tables 2 and 3.

procedures {e. g. France), or procedures where state
and federal authorities both are involved (e. g. the
FRG). Participation of private groups or individual
citizens is possible in the form of being informed on-
ly {e. g. Great Britain), having the possibility of
giving statements (e. 9. France), and having certain
rights to take legal action (e. 9. USA, FRG, Hether-
Lands).

Furthermore, in scme countries, the documents concern-
ing the licensing procedure have to be published com-
pPletely (e. g. the Netherlands), or partly {(e. g. USA),
In other cases, there are laws declaring all nuclear
matters as completely sscret (e, g. Indiaj. No publijc
participation is possible in Eastern countries.

This shews that it would be a difficult ang lengthy
exercise indeed to attempt to achiseve uniform proce=-
dures, and safety standards, all over the world.

‘This is exacerbated by the fact that there are coun-

tries having no extensive regulations writtem down
(e. g. Great Britain), while others have very detai-
led rules (e. g. USA).

{4) Emergency Planning:

Emergency planning in different countries displays the
same diversity of responsibilities as do the licensing
procedures. The responsibility for planning can be
highly centralized (e. g. USA), or decentralijzed

le. g., in Canada, it lies with the local police autho-
rities). This reflects the Fact that, apparently, the
assessment of nuclear hazards varies greatly in diffe-
rent countries,

(3) Population Density:

Regarding nuclear power Plant sites, it becomes evi-
dent that no country is consistently attempting to re-
duce the danger to the population by placing nuclear
power plants in sparsely populated areas.
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Up to a distance of 50 km from a nuclear power plant
rapid evacuation of the population ought to be possi-
ble, in order to reduce long-term health effects of
a nuclear accident. However, in countries like Bel-
gium, the Federal Republic of Germany, Great Britain,
India, Italy. Japan, and the Netherlands, mean popgla—
tion density is so high that evacuation is a practical

impossibility.

Furthermore, in those and other countries, the popula-
tion density around nuclear power plants frequently
lies above the national average. Power plants are of-
vren located in the vicinity of large cities. Further-
more, power plants are cften located at rivers, at the
coast, or near national borders, which can create ad-
dicional difficulties for evacuation measures.

Detailed information concerning the topic addressed
here can be found in Volume II, Appendix NPP.
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SUMMARY

4s the full horrors of the Chernobyl accident unfolded, the bland and
often contradictory assurances of the nuclear industry and its political
apologists poured forth. Yet public alarm and rejection of nuclear
power grew and the opposition parties felt sufficiently emboldened to
toughen their statements about nuclear power and even re—think their

policies.

4 new and seemingly radical concept entered the nuclear debate — ‘phase
out'. To many people this implied the beginning of the end of the
industry. Yet when what was actually being discussed was carefully
considered, something distinctly less dramatic emerged. The Liberal
Party, by far the most outspoken of the Parliamentary Opposition, talked

vaguely of ten to fifteen years; the SDP stalled ‘prudently’; the Labour

Party talked of 'decades’; the Government of course remained 'resolute’
in its determination To steam oOn regardless.

Exasperated, Greenpeace decided it was time te inject some urgency into
the debate. We know, as do a large proportion of the British
population, that nuclear power is an unacceptably dangerous technology,
and that the effects of any serious accident in ¢ur densely populated
island would be catastrophiic. Nuclear experts themselves have admitted
that another major nuclear accident can be expected in the next decade -
we are living on borrowed time.

There is only one response to this situation, to find out what is the
earliest date that all Britains reactors can be closed down, and to
campaign vigorously to ensure that this becomes the policy of furure
governments, Greenpeace therefore commissiouned an independent
environmental consultancy, Earth Resources Research, to find out whether
it would be possible ro close all Brictish nuclear reactors in rhe life
of the pext Parliament, with no increased likelihood of disconmections,
and assuming a politiczl commitment to do so.

Their finding have formed the basis of this SHUT THEMHDOHN Teport and
Greenpeace’s conclusions are:

= Al]l Britains nuclear reacrors can be shut down im four years
without increasing the risk of Jiscomnection.

- This policy would cost the equivalenrt of around a 10 per cent
Tise in electricity costs.

- There are unlikely to be any net job losses, given all the new
measures needed to compensate for the loss of nuclear power, and
less that 5,000 direct job losses will occur in the nuclear power
stations themselves.

= An emergency plan must be drawn up immediately to deal with the
closure of all nuclear power stations in Britain in the event of a
serious nuclear accident occuring here or in France. After
Chernobyl, there is no time or room for complacency.




SHUT THEM DOWN

A FOUR YEAR TIMETABLE FOR CLOSING ALL BRITATN'S RUCLEAR REACTORS

*If you think nuclear power is unsafe you should stop ir'

The Rt Hon Peter Walker MP, Minister for Enmergy, 5th Jume, 1986.

*Precisely...'

Greenpeace *Shut Them Down', 18th September, 1986.

Chernobyl has irrevocably shattered the illusjon that nuclear power is
gafe. Public concern, in some cases panic, has led to a collapse ino
confidence in the nuclear industry and its government apologists, and a
new catch-phrase - 'Lies, Damp Lies and Official Assurances' « has
entered the public domain.

Chernobyl znd its aftermath

As the horrific catalogue of events at Chernobyl became apparent, its 31
deaths to date, its 135,000 evacuees, its 24,000 possible future cancer
fataliries, its .poisoning of agricultural land and its radicactive cloud
sweeping 2,000 miles across Europe, an almost equally disturbing barrage
of contradictory, misleading and insufferably complacent responses
epmerged from the nuclear industry and its political supporters.

Different countries claimed that different levels of radiation were
*safe'. Judging by their official statistics, the French for example,
appear to be somehow genetically more resistant te radiation than the
rest of Europe. A speedy ban on food imports from Easterm Europe was
introduced, yet contaminated domestic produvce sometimes managed to find
its way ontc the markei. The whole of Eurcpe woke up to the
uncomfortable fact that a large number of nuclear power stariens just
happened to be located along international borders, yet the authoriries
appear ‘to have no contingency plans should a muclear accident cecur in
another country.

In Britain, the movement of some sheep and cattle were banned, as were
sales of some lamb. - Farmers may yet have to face problems of harndling
contaminated winter feed stocks. There were warnings zbout not drinking
rainwater in highland regions and although there was no officizl ban on
the sale of milk, as occurred in many European couwntries, the wisdom of
this omission was seriously questiomed.

Tet accidents will happen and they are by definition unpredictable.

Just considering the period since the Chernobyl disaster, contamination
of workers ar Selafield has occurred, flaws have been digcovered in the
reéattor casing at the Hartlepool nuclear reacter and there was a shutdowm
&t Sizewell 'A' following a crack in a fuel can. Furthermore it has

been revealed since Chernobyl that there was a potentially dangerous
build up of plutonium in a dissolver vat at Dounreay due to the faulty




labelling of radioactive canisters and that over 500 staff at Hinkley
Point were required to take anti-radiation tablets after a radiocactive
gas leak in 1985, However, by far the most alarming mishap took place in
France at Cattenom, at a reactor which was not operating at the time. A
breach in the cooling system, described by emgineers as 'beyond design
basis® occurred. Had this happened after the reactor start up date in
September, we could have been looking at another Chernobyl, wuch closer
to home. ’

The British political response

The events following Chernobyl, the widespread public alarm and the
incompetent handling of the aftermath both by the Government and the
nuclear industry emboldened the opposition parties into toughening 2ll
their public statements and re-thinking their policy over nuclear power.

4 new and seemingly radical concept entered the nuclear debate - ‘phase
ogt". To many pecple this implied the official beginning of the end of
the industry. Yet when what was actually being discussed was carefully
considered, something distinctly less dramatic emerged. The Liberal
Party, by far the most outspoken of the Parliamentary Opposition, talked
vaguely of ten to fifteen years; the SDP stalled 'prudently’; the Labour
Party talked of ‘'decades"; the Government of course remained 'resclute’
in its derermination to steam on regardless.

The Greenpeace response

Greenpeace felt that these were pitifully inadequate responses and
decided it was time To injecr some urgency into the debate. We know, as
do a large percenctags oI the British populatiocn, that nuclear power is
an upacceptably daungercus technology, and that the effects of any
serious accident in our gemsely populated island would be catastrophic.
Kuglear experts themselves have admitted that another major nuclear
a¢eident can be expected in the next decade. Perhaps most worrying of
all 40 milliom of us live within 60 miles of a nuclear reactor.

There is oaly one response to this situation - to find out what is the
earliest date that all Britain's reacrors can be closed down, and to
campaign vigorously to ensure that this becomes the policy of furure
governments.

The nuclear industry, of course, has carefully nurtured the idea that
Britain will somehow freeze and starve in the dark if we do away with
nuclear power. To counter this myth, Greenpeace has published this

*SHUT THEM DOWN' report. It is based on a study from an independent
environmental comsultancy, Earth Resources Research (ERR}, te find out
the earliest date that ALL nuclear reactors could be .closed,

without dislocations of supply znd given a political commitment to do so
by the next govermment. The appended study, 'Closing Nuclear Power
Stations®, by Dr Mark Barrett and Dr Francois Nectoux, uses a computer
model of the Electricity Supply Industry (ESI) that ERR developed for
the Sizewell ‘'B* Public Inquiry and which has been validated by the
muclear industry. It assumes that all the ususl democratic processes of
parliamentary debate, select committee hearings, and consultation with
znd comprehensive planning by the electricity supply industry have taken
place. Given this, it concluded that following am election 'in 1988, all
nuclear power stations could be shut dowa by the end of 1992, ie ALL

BRITISH NUCLEAR REACTORS COULD BE CLOSED IN FOUR YEARS, WITHIN THE
PROBABLE LIFE OF THE NEXT PARLIAMENT .

em Down policy, Greenmpeace is also calling for
dered and the unopened reactors at Heysham and
i lafield should stop

mothballed. All reprogessing at Sel R
Tﬁ:ngszttgr:Zder programmé be abandoned, and nuclear waste should be
ttorez in a monitorable, retrievable form, on land (where fea§1b1e, in
ﬁry storage at Sellafield), uncil an acceptable, proven solution to the
problem of waste stoTrage has emerged.

In addition ro a Shut Th
no new reactors to be or

Compensating for nuclear power

The increased use of coal, oil, gas and conS€rvation will be reguired to
replace electricity lost as the nuclear statioms are closed doun7§etween
1988 and 1992. The wajor compensating source will be two new-l.S 2. Th
gigawatt coal fired power statioms that will come on stream i 1995. The
years 1992 to 1995 will, therefore, present the biggest problems in
supplying sufficient power, particularly since ?r?enpeace are adamant
that any imports of up to 2 gigawatts of electrlczty_that could be .
obtained via the French link would alse be halted, given that aroun? 5
per cent of France's electricity is generated by nuclear power siations.

During this difficult three year pericd a number of measures are
required to ensure no increase in the risk of disconnections. Betw?en
1988 and 1995 when the coal fired stations come on stream, the notional
life of the existing coal and oil fired stations will be extenﬂed._ The
transmission link allowing the export of surplus Scottish electricity to
England will be reinforced (this will be roughly equivalent to the
amount of electricity which would have been obtained from the Frenc§
link}. Some fifteen or so gas turbines will alsc be orderasd and built
some close to nuclear sites and others to be associated with new cozl
stations and Combined Heat and Power (CHP) schemes. In 1995 the two mew
1.875 GW coal stations ordered in 1988, will come on stream as will a3
small coal fired CHP station. :

These measures are all under the control of the Electricity Supply
Industry. Many of the lessons learmt coping with prolonged abnormgl
shortfalls in electricity supply during the miners' strike can obviously
be put to use irn furtherance of this less divisive non-nuclear goal. Im
terms of consumer habits, industrial CHP will be encouraged and
electricity from private generators of commercial and industri§1
mmumwﬂlﬁ&abewmhmdﬂthgﬂmoruﬂasamwﬂe
substitute for grid electricity. Electricity demands during peak
periods will be Teduced by load management incentives and a wodest
programme of electricity comservation in domestic white geods,
industrial motors and commercial lighting. See accompanying

graph for derails of these capacity issues.

The cost of this programme will be the equivalent of less than a 10 per
cent rise in electricity prices. Of course, what percentage of this is
met by the tax payer, and what percentage by the consumer, how the poor
will be protected, whether industry will be cushioned, etg, will all be
a patter of political judgement.
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Employment

The work involved in introducing the above measures, plus the jobs in
miclear waste management and decommissioning, are likely to ensure that
in pet eoployment Lerms there will be no job losses. Greenpeace totally
rejects the freguently quoted, but utterly unsubstantiated claim, that
140,000 jobs will be lost if nuclear power is abandoned.

On the other band, it has to be squarely faced that about 5,000 of the
just under 10,000 puclear power station workers will lose their jobs as
the direct result of the four year closure programme. This is the
derived figure after allowing for those overseeing the sites umtil and
during decommissioning, and those taking early rerirement or being
redepioyed by the Electricity Supply Industry. This figure of 5,000 job
losses over four years has to be set against the fact that the CEGB has
shed an average of 2,500 jobs per year over the last twenty years. It
must also be remembered that conrtinuing with a nuclear power programme
also has job loss implications. Taking the as yer unopenad Torness AGR
nuclear power station in Scotland as just one example, within a year of
starting up it will reduce the demand for Scottish coal by some three
million tons, to less than half its current level, resulting in the loss
of around 4,500 mining jobs.

Nevertheless, it will have to be a priority of the next Govermment te
find new work for these 5,000 people as well as having a comprzhensive
job comversion plan for all others &t present employed in the nuclear
industry. In an effort to begin planning for this process, Greenpeace
and other environmentalists have begun consultations with Dafydd Elis
Thomas, the MP for the remotely sited Trawsfynydd nuclear power station
in North Wales and with local groups there to consider alternative
epployment options.

Environment

In epvironmental terms, the main substitute for nuclear power will be
electricity generated by coal and oil, and these fuels burnt in power
stations are major contributors te acid rain. In the 'Shut Them Down’
programme, the stations proposed to replace nuclear power would be
fitred with flue gas desulpburisation to control pollution. This would
reduce the sulphur dioxide emissions of the new stations by about 90 per
cent of what would otherwise have been the case.

To avoid increasing acid rain from the existing fossil fuel plants used
Lo compensate for nuclear power, it will be mecessary to increase use of
low sulphur fuels and retrofirt pollution control during and after the
phasequt period of nuclear power.

Halting nuclear power would have the environmental advantage of
dramatically reducing the roucine emissions of radicactive pollution
énto the environment at all stages of the nuclear power cycle. These
include mining {although this does not take place in the UK),
manufacturing fusl rods, nuclear power generation, Teprocessing and the
huge amount of waste generated by reprocessing. Most importantly, of
course, the risk of a large accident at 2 nuclear power station would no
longer be with us. :

Finally, post Chernobyl, Greenmpeace is convinced that any future British
Goverament must have an emergency plan to deal with a severe nuclear




accident occuring before the four year shut Uown programme is completed.
In addition to the evacuation plans and other measures necessary to cope
with the accident itself, public clamour would demand a virtual
immediate shut down of all reactors. The practicalities of drastically
reducing eleccricity demand will therefore need to be worked out in
detzil. The ERR report outlines what form this emergency

plan might take, and includes working existing coal and oil stations
harder than normazl; obliging some consumers to reduce their electricity
demands on a rota basis; lowering voltages and considering the
possibility of some disconnections at certain times.

It is to be hoped that such extreme actions will not prove necessary and
that 2 future Government will decide to Shut Them Down. Greenpeace is
convinced that this is an achievable gozl, and already Austria, Demmark
the Philippines and Sweden have abandoned or are phasing out nuclear
power. In Germany the main opposition party, the SPD, has stated that on
election they will shut their reactors within ten years.

We are all living on borrowed time. There is only one answer to the
threat posed by auclear power: SHUT THEM DOWN.

Colin Hipes
Greenpeace Nuclear Campaigner
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INTRODUCTION

Greenpeace UK commissioned Earth Resources Research Ltd to assess the
feasibillicy of the early closure of all nuclear power stations in Great
Britain during the life of the next Govermment. This involved
examining the consequences of such 2 programme on the elecericity
system's potential capaciry shorrfall and the economic comsequences of
changed capital and fuel costs. Employment effects and envirommental
implications were also eonsidered, but not in the same depth as
questions of supply and costs. The basic constraint given was that
withdrawing nuclear power zheuld not cause an lncreased likelihood of

consumers being disconnepred.

4 second request from Greenpeace was to examine briefly what type of
emergency planaing would be required to cater for a sudden withdrawal
of nuclear power statioms from the system. Such a need might arise
because of a public reaction to 2 major accident in a Bricish or even
French nuclear station. Alternatively there may be scme other reason
for a change in the acceptability of nuclear power by the public or the
authorities sueh as a radfcal reappraisal of radiation standards.

In order to conduct this a ent, a rio establishing the
timescale of am early phasing our was established, taking account of
the technical, economic and ingtitutional comstraints which would have
to be met. As deseribed Im Se¢rion 1, the scenario imvelves the
removal of all nuclesr plang from the electricity system over the
period 1988 to 1992,

The database used in this study is largely derived from industry
sources. Io particular data for existing and future supply and demand
characteristics for England and Wales were taken as far as possible
from infermation puplished by the Electricity Council (EC) and the
Central Electricity Generating Board (CEGB). This does not imply
agreement with all of these data; they are used as working assumptions
for the purpose: of this study.

Some other elements, such as fuel prices, have been estimated using
other sources. Thig 1z partly because of criticisms made of the CEGB
forecasts at the Bieswell ‘B' Ingquiry and partly because events since
then have led to tho peed for changed forecasts; im particular the
collapse of oil prices and new agreements between the CEGR and British

Coal have to he considered.

Information from thio dotabase was used in conjunction with assumptions
about the clasyre «f guclear stations. The techmical and economic
congequences Were calculated, in part, with a computer model developed
previously for the Sipewell "B’ Inquiry. The results of this model
have been validated szsimst the Electricity Supply Industry's (ESI)
systen calcelations as they were presented at the Sizewell 'B* Inquiry.

The study did not examine the possible longer term conseguences
following the withdrawal of nuclear sctations. The brief was to examine
the mediun term problems invelved with replacing nuclear stations due
to be producing power by 1988/9. Planning consideratioms made in this
report therefore extend over the period 1988/9 to 1995/6. Thus the




means and costs of Teplacing capacity needs beyond the turn of the
century, such as electricity conservacion, CHP, new ¢oal stations,
reénewables and so on were not considered. The eight year period from
1988 to 1995 would be sufficient for the construction of most forms of
new capacity amd so the capacity replacement problems will diminish
afcer 1995/6. Obviously longer term planning will be necessary whether
or not nuclear power 1s phased out. Plans for longer ters electricity -
supply needs (ie to 2000 and beyond) will not significantly change

the selection of measures needed to substitute for the rapld ¢losure of
nuclear plant in the short and medium term. .

The study analyses England and Wales {the CEGE system) and Scotland
(South of Scetland Electricicy Board (SSEB} and North of Scotland
Hydroelectricicy Board (NSHEB)) as a single electricity system. It
assumes simultaneity of peak demands for these currently separate
systems: geographical variations in weather and social patterns would
in practice cause some diversity.

The study used an electricity system model incorporating technical and
cost modelling. The wodel does not include any consideration of the
geographical nature of demand amd supply in the electricity system. As
will be described, there will be potemtial problems of regiomal supply
imbalance. These problems have been examined weparstely with some
conclusions made about the best siting for new capaeity.

In addition, it is expected that the 2 Gigawatt (GW) capacicy
eleccricity transmission link between England and France will be fully
commissioned by late 1986. Originally intended for reducing peak
generation needs in both countries, it is now likely to be used for
substantial electricity dmports from France. The CEGB (Jenkin, 1%83c)
assume that the link could provide a steady 1000 Megawatt (MW) fmport
capacity and 1800 MW reliable capacity at peak. The remic from
Greenpeace excludes the use of this link, since it would de
inconsistent with its propesed domestic policy. Obviouslys the
relaxatlon of this assumption g0 as to allow ygse of the 1link for
peaking duty would ease the problem of meering peak load. However, we
have not included suech & relaxation in our system planning.

The report is structured as follows:

First a timetable for the withdrawal of nuclear stations aver the years
1983 to 1992 1s established. Then an estimate of the consequent
capacity shortfall is made by ascertaining the difference batween
expected available capacity and future electriciry demand up to the
year 1995/6. (The conventionsl statistical year rumaing from ] April
to 31 March is used). .

. Second a variery of measures to make up for any shortfall sre
identified and quanrified. The potential for regionmal imbalances
between demand and supply is identified. ’

Third the extra capital and rumning costs of rapidly phasing out
nuciear power are quantified where possible.

Fourth, the employment, enviroomental and decommissioning tmplications
of a rapid phase out programme are considered.

Fifth, the consequences for the electricity system of a possible
emergency closure of nuclear stations following an accident are
discussed, with the possible means of maintaining electrieity supplies
described.

ERR would like to reiterate the limits of this study. It has been
carried out rapidly in response to Greenpeace's desire to Illustrate
the practicalities of & rapld phase out of nuclear power in the wake of
the Chernobyl disaster. Therefore & number of aspects of the
electricity eystem have not been analysed fully including regional

' effects and the planning neads beyond 1995. The wider comsequences of

phasing out muclear power on the economy and the envirorment as a whole
can not be fully analyeed within the scope of this study; these matters
have therefore only been briefly touched on.

Finally, the study has been ¢onducted on the assumption, made by
Greenpeace, of a polirical decision to rapidly phase out nuclear power,
The justification of such a decision is not dealt with bere.




i A TIMETABLE FGR THE WITHDRAWAL OF NUCLEAR STATIONS

Whatever the exact c¢ircumstances surrounding the deecision to remove
nuclear generation, the actual implementation of such a decision would
require some time. The most rapid phase out of nuclear plaur is
unlikely to happen in less than three or four years for a number of
Tteasons including:

(i) The need to go through the democratic process of full Parliamentary
debate (possibly ilncluding an inquiry by the Select Commitree on
Energy) after the broad aims of such a programme had been devised
foliowing due consultation with the Electricity Supply Industry. To
accomplish the rapid phase out assumed here would require 211 the
considerable planning expertise of the ESI.

{i1) The need for detailed system planaing by the utilities so as to
accomodate the loss of about L1531 of capacity as efficientrly and
cheaply as possible.

(114} The wirhdrawal of nuclear plant would change patterns of
employpent which would need plamning to accomodate.

(iv) The technical aspects of 2z ccnsequent decommissioning programme
would have to be addressed. However the decommissioning of che
older Mzgnox stations is in any case due to start in the 90's
according to present planc.

(v} Economic factors would accompany system planning: the utilities and

the Government would wish co minimise costs of such a withdrawal
- programme. However it would mot be sufficient to draw a boundary

around the ESI for thils appraisal; the posirive and negative effecrs
of a phase—out programme on-the economy az a whole would have to be
included. We have opened & discussion on these issues, but we
recognise that sophisticated and detailed planning of the effects on
the ESI and the econcmy as a whele world be required.

The fundamental assumption In our scenario is that nuclear power will be
phased out in the life of the nexr Parliamenr. This would require a
conmitment to phase out nuclear power by the cessation of operation and
eventual full decommissioning of all ¢ivil end military reactors
produeing electricity. An electien is due by early 1988 at the latest.
Political and technical plans could be established by nid to late 1988
apnd would incorporate a sequence similar to that assuned in our study.
The logic used to determine the proposed sequence of clesure is simply
that the oldest stations are phased out first. (In practice more
Setailed tecbmical, economic and safety considerations would determine
the closure sequence, although even them it is probable that Hagnox
stations would be closed before AGRs).

In Table ! the START YEAR is the first year of geweration and
the STOP YEAR is the year when the sratlon i1s assumed to cease power
production. All are CEGB stations except these marked SSEB.

TAELE 1. THE PHASE OUT TIMETABLE FOR CIVIL NUCLEAR POWER STATIONS

START STOP YEARS CAPACITY

NAME TYPE YEAR YEAR RUW MW
Berkeley Magnox 1962 1988 26 276
Bradwell Magnox 1962 1988 26 245

Hunterston A Magnox 1964 1988 26 300 (SSEE)
Dungeness A Magnox 1965 1988 23 424
Hinkley Point A Magnox 19653 1989 25 430

Trawsfynydd Magnox 1965 1989 24 390
Sizewell A Magnox 1966 1989 23 420
0ldbury Magnox 1967 1989 21 434
Wylfa Magaox 1571 1990 19 840
MAGNOX total 3759
Hinkley Polat B AGR 1976 1990 14 1040
Hunterston B AGR 1976 1991 7 1040 (SSEB)
Dungeness B AGR 1985 19591 & 1100
Hartlepool AGR 1985 1991 & 1100
Heysham I AGR 1985 1992 7 1100
Heysham IT AGE 1988 1992 4 1230
Torness AGR 1988 1992 & 1100 (SSEB)
AGE Total 7710
HUCLEAR TOTAL 11468

The capacltiss given in this ¢able are for whea the station h2s reached
maximum, settled down, output. This ussally takes about cthree years
from first gererating.

It should be emphasised that there is considerable uncertainty in the
predictions szbout existing and Future nuclear power statioms = both in
the time taken to bring thas te full power znd in their rellability and
avallable capacity ovep the years. A consequence of this is that there
may be one or more reacters of the stations under construction at
Heysham and Torness which will not have started generating by 1988.

Civil exparimental rzactors and military reactors producing weapons
materials would be closed as well as the above commercial stationms.
These reactors generste quantities of electricity which are small but
vot negligible in comparison with public supply needs (see Table 2).
Their prime aim is not the genmeration of electrieity for the national
grid but their availabilicy at times of peak demand can reach 60 to 80X.

TABLE 2. CXVIL EXPFEIMENTAL AND MILYTARY NUCLEAR PLANT

SITE TYPE MAYTHIM

ouTPUT

LAPACITY

(M)

Dounreay FBE 183 Civil experimental
Winfrith SGHWR 92 Civil experimental
Chapeleross Magnox 182 Military
Calder Hall Magnox 198 Military




2 THE CAPACITY PROBLEM

This section takes the above assumed timetable for the withdrawal of
nuclear stations and estimates the consequent shortfall in gross
generation and in the ability to meet peak demands.

2.1 Electricity demand

Forecasts of the peak winter electricity demand (in GW) and the total
electricity demand for the year in Terawatt hours {IWh) determine
generation capacity requirements., Electricity demand is higher in
winter than susmer, and higher during the day and evening than very
early morning (see Figure 1 below). Withdrawing nuclear power will make
it especially difficult to meet peak early evening demsnd in the winter:
we therefore concentrate on the problem of meeting the peak winter
demande.

FIGDRE 1..DIURH&L ELECIRICITY DEMAND

G i Summer and winter demands
on the CEGB system in 1985/6
including days of maximum
and minimum demand.

s r 4 \ A: Tuoesday 7 January 1986
: (maximum demsnd}
# y » *, B: Typical 1985/6 winter day,
- - (Vedoesday 11 December 1983)

i
N /“'\—f\ \ C: Typicsl 1985/6 summer day,
3 — L4 e (Wednesday 10 July 1985)
I /\ ..L\J\ D:  Sunday 4 August 1985

{@inimm demand}
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Source: CEGB anmmual report 1985/6.

* Tota) demand and Simultaneous Maximum Demand {SMD) {or winter peak
demand) projectioms are taken from the Electricity Council's latest
forecasts (CEGE 1986). These projections zre of unrestricted maximum
demand (SMDu) which is the demznd before load reduction through lead
management is accounted for. Load management is subtracted from
unrestrieted demand to give restricted demand (SMDr).

There are vacertalnties in future demand due to weather variability and
future market peeds; this latrer uncertainty increases the further into
the future the forecast is made whereas the weather is zlways uncertain.
A depand planning margin allowance of 5% (for weather) in 1988/% rising
to 117 in 1995/6 {for weather and demand forecastimg error) Is therefere
added: this results in SMDm, the maxibum demand with a plaoning margin
(the 11% allowance for 1995/6 is broadly similar to the weather and,
demand forecast componments of the total 28I planning margin used by the
CEGB). These projections of SMDm are for England and Wales and so they
are multipiied by 1/0.87 {the ratio of Great Britain peak demand to CEGB
peak demand) to account for demand in Scetland. Note that no acceunt is
taken here of the small diversity in demand between Scotland and England
and Wales; in reality peaks on the two systems are not expected to be
exactly sipultaneous. Table 3 below summarises the projections.

TABLE 3. FORECAST OF MAYTWIN EIXCTRICITY DIMAND
(Figuras in &W)
YEAR 198879 i989/0 199071 199172 1992/3 199374 1994/5 1595/6

CEGR SMDu 46.20 £6.80 47,30 47.80 48.30 48.80 49.30 4%.80
Load man't - ~1.80 -1.80 =-i.80 =-1.80 -1.70 -1.70 -1.70 -1.70
SCOT SMDu 6.01 6,08 ¢.15 6.21 6.28 6.3& 6.41 6.47
Load man't -0.23 0,23 -0.23 -0.23 -0.22 =-0.22 -0.22 -0.22

GB SHDr 50.17 50.85 51.41 51.98 52,66 53.22 53.79 54.35
GB SHDa 52.68 353.831 54.87 55.92 57.10 58.17 59.25 60.34

The assumed growth in demand is clearly a critical factor in derermining
capacity needs. Iun the past few years electricity demand has increased
at a faster rate than that assuvmed in the centrzl forecast made by the
CEGB at the Sizewell 'B' Inquiry. .

2.2 Station capacities and avallabilities

The capacities of stations available to meet peak demand at future dates
are estimated from zssumed ptation lifetimes and availability at time of
winter peak (SMD}, In gencral the assumed capacities of stations are
those as glven by the ¥51 $n their annval reports (ses CEGB, 5SEB, NSHEB
1986). The exception t5 those plant currently "mothballied” because they
arve in excess of presegnt meeds. These plant are not presently
operationaz) but they have not been d¢ismantled and so can be put into
operation once more in the furure. This opccurred during the miners'
strike. Table 4 shows the capacities assumed to be available on British
systems in 1988/9.




TABLE 4. STATION CAPACITIES IN GREAT BRITATN 1988/9

(411 capacities in GW)

CEGE SSEB NSHEB GB
0.11  0.12 1.06 1.29

Hydro

Nuclear 9.03 2,44 0.00 11.47
Coal 35.00 3.89 0.00 3B.89
0il 11.00 1.93 1.32 14,25
Gas turblue & diesel 3.00  0.13 0,31 3.4
Punped storage .09 0,00 0.7% 2.81
French link 2.00 Q.00 0.00 2.00
TOTAL 62.23 8.50 3.41 74.14

Note: Includes plant held in reserve and assumes nuclear now under
construction fully commissioned.

Power stations are wot available for generstion all the time because of .
planned majntenance and unexpected breakdowns. As demand is higher in
winter thap summer wost planned station majntemance occurs in the
supmer. However breakdowns acill ¢ccur in winter such that on average
about 15% of the Declared Net Capability (DNC) of power stations is
unavailable for generation at the tiwe of peak demand; the likelihood of
a statlons not being broken down 1s called che winter peak availabiliry
~ this 1s the proportion of DNC that will ou average be avallable for
generation at the time of SHD. Some typesx of station are more Tellable
than others and 50 the winter availabillty varies. The CEGE assume an
average availabilicty of B5X and this is & key variable in their
caleulation of an overall planning margin of 28%7. Huclear plant are
less reliable than other kinde of plant apd so withdrawing them
increases the average availapility and consequently reduces the planning
margin. Table 5 below shows the most recent figures for CEGB plant and
indicates that a2 figure of over 8%% should be used for the average
expected non—nuclear plant availabilicy.

TABLE 5. WINTER PEAR AVATULARTIITIES XN 1985/6

Total Weighted
Cap. Avail Cap. Average

GW x G X

Coal > 500 MW 19,26 91.7

Coal < 500 WW 13.66 84.1

411 Coal - 32.92 88,55
¢l > 500 MW 6.21 93.5

011 < S00 MW 0.92 88.9

A1l oil 7-11 92.%1
Hydro .11 9% .6 0.11 94.60
Punpad storage 2.09  94.3  2.0% 94.30
TOTAL/AVERAGE i 42,24 89.58

Source: CEGB Annual Report and Accounts 1985/6, Statistical Yearbook.

The potential shorifall in capacity in any year is simply the difference
between the SMDm (inciuding demand planning margin) and the DNC of all
power stations available at peak, DNCp. This of course excludes closed

nuclear plant. The potential shortfall changes with demand and as old
stations are recired and new stations are commissionad.

The caleulatjons of shortfall summarised in Table § below are based on
assumptions taken from the ESI with the exception of the nuclear phase
out and the use of stations currently mothballed. The expected
avallibility at peak of the various types of plant are shownin the first
column of the second part of the Table (peak capacity). These expecred
performances are slighrly lower than those experienced in 1985/6 in
order to allew for a deviation from expected availability.

TABLE 6. THE CAPACTTY NEED

(Figures in GW)

YEAR 1988/9 1985%/0 1920/1 1991/2 1992/3 1993/4 1994/5 1995/6
CAPACITY {DNC)

Magnox 3.24 1.6 0.00 0.00 0.00 0.00 0.00 0.00

AGR. 7.71  7.71 6.67  3.43 0,00 0.00 0.00 0.00

Coal 38.89 3B.8% 38.8% 38.89 38.89 37.89 37.59 36.89

0il 14.25 14.25 14.25 14.25 4.25 13.35 12.35 12.35

GT 3.45 0 344 384 3440 3,84 346 3,464 3044

Hydro 1.29  L29  1.29 1,29 1.29 1.29 1.2% 1.29

Pumped 2.81 2.81 2.8{ 2.8 2,81 2.8l 2.81 2.8

France 2.00 2,00 2.G¢ 2.00 2.00 2.00 2.00 2.00

DNC TOTAL 73.63 72.06 £9.35 66.11 62.68 60.78 39.78 55.78

PEAX CAPACITY {(DNCp)

Mag (.63) 2.75  1.44 D.O0 0.00 0.00  0.00  0.00  0.00
AGR (.85} 6.55 6.55 5.6 2.32 0.00 0.00 0.00 D0.00
Coal(.88) 34,22 34.22 34.22 34.22 34.22 33.34 33.34 32.46
0il (.92} 13.11 13.1) 13.11 13,11 13.11 12.28 11.36 11.36
GT (.93) 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20
Hydr (.94) 1.2 1.21 1,21 1.2} l.21 1.2l 1.21  1.21
Pump {.94) 2.4  2.64 2.64 2,64 2.64 2.65F 2.864  2.64
Fra {(.90) 1,80 1,80 1.80 1.80 1.80 1.80 1.80 1.80
TOTAL DNCp  6£5.49 64.18 61,86 59.10 56.19 54.48 53.56 52.68

SMDm 52.68 53.83 54.87 55,92 57.10 58.17 59.25 60.34

SHORTFALL

DNCp - SMDm  i2.B} 10.35 6.99 3.18 0.92 -3.69 =-5.69 -7.66
-France 11.01 8.55 5.1%9 1.38 -2.72 -5.49 =7.49 -9.46

4s can be sgan, if no countermeasures are taken, a shortfall in capacity
would first ocecur in the winter of 1992/3 after the last AGR had been
closed. The shorcfajl in this year is nearly 3 GW. In later years this
shortfall veuld incrpase as forecast demand grows and as larger
uncerzalinties have tc be included (as expressed in the demand planning
margin} and some of the older coal and oil stations are decommissionad.
In 1995/6 the deficit has grown o over 9 GW. It should be emphasised
that up to 1993/4, when available peak capacity is over 5 GW less than
peak demand including a planning margin, there is still a better than
fifty per cent chance that the probability of disconnections will not be
higher than that allowed by the cutrent ESI security of supply
standards.




On one side, there is a 50% probability chat the demand forecasts will
be correct and that the weather conditions will be average (the so
called ‘Average Cold Spell’ conditions under which the ESI Iis
forecasting future demand): in this case, the extra capacity which
should have been made available for covering the demad planning margins
allowance would not be required. On the other side, voltage and
frequency reductions allowed by the ESI security of supply standards
could be a means of compensating for at least part of the generating

capacity gap.

3 HEASURES FOR REPLACING NUCLEAR POWER

As seen in the previous section, peak demands cannot be met from the
remaining stations If nuclear stations are withdrawn, given the

assunptions made, particulariy about demand. This section therefore
assesses how the capacity ghortfall might be covered by a variety of

Eedns.
We consider:

=~ extended liferimes for existing statioms
- new coal, gas turbine and CHP statioms
- extra load management

=~ electricicy conservation

= increased use of private genmeration

3.1 Extended statios iifetime

The ESI uwtilise the roncepr of nominal plant life for planning capacity
need: the nominaj plant life in practice means 1lts economical life -
ie. at a eertain polat it may become cheaper to replace it with an
entirely new plant petayse of lower fuel or maintenance costs. However
these lifetimes do not fodicate that the plant must simply cease
operating because of tashnical failure after such & period. Indeed CEGB
c¢oal plant retired in the lace 60's had an average life of about 45
years. In theory the operating life of plant cam be extended
indefinitely with increased mainrenance and replacement ef worn parts.
To assess whether a plant ahould be replaced means balancing extra costs
of maintenance, raplacsgent or fael of an existing statiom a2gainst the
extra capital ané¢ geduced running costs of a new plant. Studies in
other countries shew that greatly extended lives for mon—nuclear
stations are possibls. The rate of increase iIn thermal efficiency of
plant is now slow and £¢ the scononic galn to be made through fuel
savings by latroducing new plant is smaller than in the past. The
current kow fossil fual pri¢es decrease the porential fuel cost savings
folowing replacement of as old foosil starion with a more efficient
fossil or non—fogsil plani.

For ceal fired capseity it is assumed here that 1 GW of cozl plant has
its life extended by at least 3 years and 1 GW by at least 1 year. For
oil 0.9 GW are extended by at least 3 years and 1 GW by at least 2
years. These extsnsions apply £o about three or four large plant. This
could mean extra maicntepance costs to sustain reliability. However
modern feult predictien wethods may reduce extra costs.

The pogsibilicy of e¥rending beyond 1995/6 lifecimes of the plants
considered above and of oprher plant is mot germane to this study.
However it should be noted that the ESI has run plant for longer (coal
was mentioned above). Hagrox stations, originally fntended to be
operated for 2¢ years, have had their expected lives extepded ro 30
years. With mazintevance and refurbishment it is technically feasible to
extend the lives of fossil stations indefinitely; however it 1s likely
that the costs of so doing and the lower costs of alternatives will
eventually make it uneconomic to further extend lives.




3.2 Kew cozl stetiocus

Iz iz zssumed thzi two new 1.
1558 and that they come on 5o
would eveniuzlly be 3.75 6%,
veczuse it Lakes abour thresz yez
{Jeakin, 19832), The availzble
b 55% of the 2,25 GW, ie 1.46 GH.
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using the glszn turhine equipment {&tout 30X of zorsl
capital cost) from elosed 4GR stztions should be caonsidsred. The

The poseibilicy of

zquipment could be used oz the originsl ACK site if it offerzd zdeouzt
rail or sez links. 4 new tellexr zrnd coal heedling fecilicies would be
negded. This would sveid the nezed for the bulk of ¢ivil englasering
works and might alleviate delays due o nlav1ing Llrerrmatively tha
site of 2 new coal statioz could be gpvroprizve for using the stezm
turbines from decommissioned auslser zlzct. -a ere are pressdésncs Zor
such conversloms: EPebcock and Wileox :ave 2 zcestraes o Supply & coal
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firing systes to 2 muclear plar' ‘1 QF iz 3, ¥odern Power Svstems,
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2.3 New gas turtimes

It is assumed that 800 KW of new paz turbines wili be installed by
18991/2 znd & further 800 MW in the following year: this corresponds to
an increase of about 30X on the currest gas turbime capacity. fGac
turbines previde reliable capacity very quickly {zround 3 vesrs Sfrom
plaaning permission to commissionimg). The latger snes of abour 150 W
can gensrste 2t up to 35T eificiency zud cac use heavy Fusl oi) vhich
may remain relatlvely cheap it the medium term Ffuture.

It 15 beyond the scope of this study to detall tha possible sites of
these gas turbimes (there would de fifresn to twenty of them): buz an
illustrative deployment is ag follows. Some 300 MW of the gas turbimes
would be associated with the new cosl stations zrd zbour 500 ¥W with
small CHEP/DE schemes. In the lzirer case they could commence gemeratiecn
before any heat load ware comnecesd. Yz assume that one of the coszl
stzticns would be sired in the Thaves Zstuary: this might bs suitable

for CEP. The remaining 1000 WW of geg surbines could possibly bde
located at or aear the eltes of closex nuclezr srations. The prima
facie advantages of so dolmg &re: the new gereraring capacity would
replace guclear czpacity; the existing transeission 1inks could be vsed;
the gas turblnes could provide some lozal smplovment thereby aillsvizting
the loss due te closing nuclear srations.
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& range of technologies and capacities are economic for private
generation. These range upwards from small internal combustion engined
devices fuelled by gas with ratings of tens of kW {called amicro-CHP) to
larger diesel and gas turbine plant witk powers in the MW range using a
variety of fuels, Micro-CEP uwnits typically offer payback periods of 3
to 4 years (EE0, 1983).

3.5 Load managesent

Load management can be achieved by interrupting the consumer's supply of
electricity during certaic periods at a specified minimum notice. AE a
compensation for this poteatial iaterruption, consumers obtain 2 rebate
on their electricity bill, thus effectively purchasing it mere cheaply.
The ESI can reduce their load to a degree with load management and
generally tries to do this at times of high demand. Eeferring vo Figure
1 we can see that the CEGB will particularly try to apply load
wanagement between 16300 and 18:00 hrs. en a winter's day. The CEGR
assume 1.8 GW and 1.6 GW of load management at peak on their system by
1990 and 1995 respectively; this corresponds to figures of 2.1 GW and
1.8 GW for Great Britain at the same dates. We have assumed that a
further 800 MW, corresponding to an increase of about 40X, is
2ccomplished by 1993: most of this would take place in the industrial
sector, The scope for inmcreasing load management is substantial since
there i5 a relatively sharp peak of 5 GW or so lasting for about two
hours on the peak winter day (see Figure 1}. But, during the 1990s, it
could become more difficult to increase load management, since the CEGB
- forecast a gradual flattening of the daily ioad curve as more off-peak
electricity is sold and the structure of demand during sfternocon and
early evening is changing. Improved incentives for large consumers and
a careful tuming of the Bulk Supply Tariff (BST) would be required.

3.6 Electricity conservation

4 modest programme of electricity conservation im domestic white goods,
industrial metor drives and commercial lighting is assumed, A previous
study (Barrett et al, 1983) demounstrated the potential of gavings
approaching 4 GW by 2000 by employing measures which bhave payback
periods of 4 years or less — better than all targe power statiomns. In
line with this we assume that a planned programme of conservatiom
measures reduces peak demand by 1200 MW by 1995 as compared ro the
demand forecast by the ESI.

Since the emphasis would be on reducing SMD, especial encouragement
would be given te electrieity conservation in end-use equipment used at
peak times. Thus marketing efforcs, tariff structures, conzervation
grants, energy labelling, consumprion standards and credit facilities
would all place emphasis on measures whizh would reduce consumption at
peak times. The assessment of conservartion agsinst the real short or
long term marginal cost of peak electricicy would further improve its
relative cheapness (whether or not nuclear power is phased out).

The above assumptions about covering capaclty shortfall are combined
and presented in Table 7.
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TABLE 7. MEETING Tﬂf CAPACTTY SHORTFALL

(Figures in GW)

YEAR 19588/9 1989/0 1990/1 19510/2 1992/3 1993/4 1994/5 1995/6
DRC WITH EXTENDED STATION LIVES

Magnox 3.24 1.9 0.00 0.G0 0.00 0,00 0.00 0.00
AGR 7.71 7.7} 6.67  3.43  0.00 0.00 0.00 0.00
Coal 38.89 38.8% 38.89 3B.89 3B.89 38.89 38.89 38.89
oil 14.25 14.25 14.25 14.25 14.25 14.25 14.25 14.25
GT 3.44 3.44  3.44  3.44 3.44 3.44 384 3.44
Hydro 1.2% 1.29 1.29 1.29 .29 1,29 1.29 1.29
Pumped 2.81 2.81 2.81 2.8 2.81 2.8 2.81 2.81
France 2.00 2,00 2,00 2,00 2.00 200 2.00 2,00
DNC TOTAL 73,63 72.08 69,35 66.11 6Z.68 62.68 62.6B 62.68
PEAE. DNCp :

Mag {(.85) 275 1.44 ¢.00 9.00 0.00 0.00 0.00 0.00
AGR (.85} 6.55 . 6.55 5.67 2,92 0.00 0.00 0.00 0,00

Coal(.88) 34.22 34,22 36,22 34,22 34.22 34.22 34.22 34,22
0il (.92) 13.11 13.13 13,11 13.11 13.11 }3.11 13.11 13.11
6T {.93) 3.20 3.z0 3.2 3.20 3.0 3.20 3.20 3.20
Hydr (.94) .21 1.z . 1.2 1.2 .21 1,21 1.2
Pump {.94) 2,66  2.64 2.04 2.64 2.64 2.646 2,64 2.64
Fra (.90) .80 .80 1.0 1.80 1.80 i.80 1.80 1.80
TOTAL DNCp 63.49 64.18 61.86 59,10 56.19 56.19 56.19 56.19

SMbm 52.68 53,83 54.87 55.92 57.10 58.17 59.25 60.34

SHORTFALL
DHNCp - SMDm 12,68t 15.35 6.9%9  3.18 0.92 ~-1.99 -3.07 =4.16
=France 11.01 Eg.55 5.19. 1.38 -2.72 -3.79 -4.87 -5.%

EXTRA MEASURES TO AVOID CAPACITY SHORTFALL

New coal 0.00 0.90 0.00 0.00 0.00 0.00 0.00 1.46
New cozl CHF 0.00 .00 O0.00 0.00 0.00 G.00 0.18 0.27
Hew GT - 0.00 6.00 0.00 O0.76 1.49 1.49 1.49 1.49
Private gen. 0.00 0.00 0.20 0.5 1.00 1.20 1.68 1.68
Load managm’t 0.00 0.00 0.10 0.20 0.40 0.60 0.80 0.80
Conservation 0.00 0.00 0.00 0.13 0.30 0.6 0.%0 1.20
PEAK BEMDUCTION 0.00 0,00 0.30 1.59 3,12 3.8 5.05 6.90
EXCESS 11.01  8.55 5.4% 2,97 0.47 0.10 0.18 0.9

The table shows how the proposed mix of measures weuld £ill the
prajected capacity gap resulting from the present plant wix (excluding
nuclear stations) and the ESI's demand forecast. The margin is
smallest in 1993/4 but thaceafter it increases as new capacity comes on
stream.

3.7 Planning for uncertainoty

The EST plans in such a way as o meet future electricity demands with a
certain standard of security. At present the ESI plans to maintain the
probability of disconnection (through generation failure) at less than
4%, which is four winters per century, and to keep the probability of




voltage and frequency loss to less than 19%. These levels of risk
regarded as acceptable are to an extent arbitrary, since they do not
result from an analysis of how much consumers are prepared to pay for a
given level of security of supply. We have rerained the current supply
security standards in our scenarios.

To estimate the risk of supply failure the ESI look at the uncertaincies
in key varlables including forecasting, weather and the avallability of
plant, The ESI then apply a plabning margin, given these vncertainties,
such that the risks of fallure are kept below the levels regarded as
acceprable. In theory all uncertainties should be accounted for; in
practice the ESY ignores the quantification of many of these risks since
they are so difficult to calculate. Important uncertainties not
quantified include: loss of fuel supply duve to political zetion;
construction time over-run for nuclear plant; the need to close all
statlons of a particular type (half of Soviet nuclear stations are
currently closed following Chermobyl}.

In the scenario presented here, in comparison with the EST preferred
scenarios, we have decreased the uncerctainty due to auvelear powar, but
we have Increased uncertainty especialiy in respect of private
generation, load management and tonservation.

However large the planning wargin there ig 5till the possibility that
extreme wezther or forecasting error will 2ead to a supply shortage. In
this eventuality the CEGB would still have z number of altermatives to
discomnection. The voltage and frequency would first be reduced.

. The CEGE estimate that they can reducs their peak load by 7.5% without
needing to disconnect consumers (Jenkin, 1983b); to do this they wouid
reduce the voltage and freguency of electricity supply. A reduction of
4.5 GW on a peak load of 60 GW could be made in this way. A second way
of reducing supply shortage would be to run a number of effielent coal
and oil fired stations at a higber curput than their design net
capability. It has been estimated that the CEGB managed to increase
capability of some large 660 MW turbines by seme 6% during the miners®
strike.

The sort of planning described here would be done in 1988 when
uncertaintles over the period to 1995 will be smaller: we have
therefore used short and medium term pldnning margins as 1f planping in
"1988. 1Ino particular the level of eieciricity demand may be more or less
than predicted making the task correspondingly move or less difficult.
The relative costs, especially of fuel, will also be better known. The
i1ssue of substantially reducing the 285 planning margin because of the
use of larger oumber of smaller plant each with higher winter
availabilities than nuclear plant Is not addressed here.

3.8 Improving the mix of counternmasures

Ic should be emphasised that Lt 1s not claimed that the proposed mix of
measures to meet capacity shortfall is economically optimal - it merely
demonstrates how nuclear power might be replaced without significant
loss of service.

It may be that 2 different mix of options would be more desirable, or
that some of the measures deployed to meetr capacity shortfall couid not

be exercised to the same degree. On the continued assumption that a
reduction in supply standard (ie. increased probability of voltage
loss) would be unacceptable some of the following courses of action
might be considered:

(1) Furtber load management and conservation.

(i1) More gas turbinmes.
(111) Thﬁ impert of electricity froem France.

option (1ii1) is d#iscomnted by Greeapeace and therefore options (i) and
(4i) would need to be explored. Further load managemernt aad
conservation is most desirable since it is more cost effective than gas
turbines and avelds any tendency tewards a sub—optimal generation mix.

A1) the zeasures assumed atsé technically feasidle but we have not fully
explored cthe economle consequences in the economy as & whole or the
political practicaltities pf jwplementing the pelicy. It is probable
that a different wix of peasures would be more cost effective,
especially if it ipvolved more conservation and lcad management: but
the ESI has less experience wich implementing such measures at the point
of consumption and deciziens te purchase more effective equipwent are
made by consumers mot by the ESI. However the ESI has very successfully
introduced end—use equipment to millioms of comsumers {eg. off peak
heating). Should it be considersd that consumers can not be influenced
(by information, pricing etc.) to purchase conserving appliances to the
degree we assume here, it may be declided that the options solely decided
by the ESI should be tdken further. In particular there is very little
uncertainty in the gar cerbines option, and rhere 1s a large scope for

urban CHE.

3.9 The regional palance

So far our discusslon about capacity has ignored sparial aspects of the
problem. The bulk electricity transmission grid provides a flexible
means for connecting genersting stations to areas of electricity
demaznd. However its links are of finite capaclty and the scenario for
phasing out nucicar stations examined here could cause reglonal supply
shortages at times of high demand. As noted above, we do pot
explicitly model reglonal demand and supply, but nonetheless certain
areas of potential difficulty may be idencified.

First ve assume that the current overcapacity inm Scotland (including
mothballed stations) can export electricity south into England. This
would smount to abput 2 GW, or 1| GW more tham the total current
transmigsion capacity of about ) GW between England and Scotland. It
is therefore probable thst the two exlsting links would have to be
reinforced by the early 40°'s when export would be most needed.

Second the capacity shoriuage in southern Emgland could increase to such .
2 level that tranmsmission capacity with other regions would be

insufficient during winter days. The table below shows estimates of

peak demand and geperation capacity in the south east and south west

regions of England for }990/1 and 1995/6. This accounts for the

withdrawal of nuclear stations and the proportions of the variouws

alternatives described in previous sections as they would apply to these




" two areas. Peak demands for the years 1990/1 and 1995/6 have been
estimated from CEGB forecasts presented at the Sizewell Inquiry (Arnold,
1984) simply corrected ro account for the latest Electricity Council

forecasts and for the likely change in commercial load in the
south—aast. One of the two new cozl stations assumed to be commissioned

in 1995/6 is expected to be sited in the Thames Estuary. Its
availability at peak is assumed to be 65X of itz first year annual
avallability of 60%. Followicg the CEGB (Arnold, 1982), we have
considered unrestricted peak demands for regional projectioms (this
means excluding the possible effect of extra load management
programmes).

TARLE 8. REGIONAL FLOWS
(Figures in GW}

PEAK FLOWS IN 1990/1 (unrestricted)

REGION South East South West
Peak demand 19.39 6.76
AVATLABLE CAPACITY DNC  DNCp  DNC DNCp
Nuclear 1.10 0.94 0.00 Q.00
Coal 6.32 5.57 2.32 1.87
0i1 7.25  6.67 1.90 1.75
Gag turbine 1.50 1.40 0.15 0.14
TOTAL CAPACITY 16.17 14.56 &.18 3.7%
‘GENERATION DEFICIT 4,83 3.00
TRANSMISSION CAPACTTY 9.70 4.50
CAPACITY USED (%) 49,75 66.70

PEAK FLOWS IN 1994/5 (unrestricted}

REGION South Esst South West
Peak demand 20.92 7.12
AVAILABLE CAPACITY DNC MCp DNC DNCp
Nuclear 0.00 0.00 0.00 0.00
Coal 6.32 5.56 2.12 1.87
New coal 1.88 90.73 0.00 0.00
01l 7.25  6.67 1.90 1.75
Gazg 1.85 1.81 0.48 0.45
CHF 0.30 0.18 c.0 0.00
TOTAL CAPACITY 17.39 14.77  4.50 4.06
OTHEE. MEASURES

Industrial CHP ¢.25 - 0.05
Conservation 0.15 0.01°
TOTAL QTHER 0.40 0.06
GENERATION DEFICIT 3.75 3.00
TRANSHMISSION CAFACITY 9.70 4.50
CAPACITY USED (%) 59.28 68.66

In Table 8, the two lines CAPACITY USED for 1990/91 and 1994/5 show
that the subtraction of nuclear capaeity is sufficiently substituted by

other measures so that the transmission system is not overburdened.
However, the limited amount of spare transmission capaclity at peak for
the south-west (around a third) indicates that strict economic merit
order operation of stations would be difficult to achieve in winter.

3.10 Conclusions

There are many policy instrumente which can be used to effect the
changes necessary to cover the withdrawal of nuclear power. These
include pricing policy, the financial control of energy industries,
information, grants, standards and legisiation. These can mot be
detalled here but some key points are made below,

The high level political decision to withdraw nuclear stazions will
imply certain economic comsequences. In particular the loss of capacity
will mean that effectively the cost of electricity, particularly at peak
times, will be more than it would otherwise have been. Therefore,
changes would have to be made tce the Bulk Supply Tariff so as to reflect
the high peak cost. This would esncouraze z2ll measures which would
reduce met peak load - ie load management, conservation ard private
geperation.

3.11 Fuel supply

Cocal, oll and gas will be required to replace poelear fuels as the
stations are phased out; approximately 20 mtce of extra fossil fuel
would be meeded. The quantities invelved are such that a suitable mix
of coal and pil sufficient to gaver the extra gemeration of electricity
from fossil fuels would ke found withouf too much difficulty. The
question of how muck of the ipereased coal demand would be mer from
domestic production and how much Frow ifaport is beyond the scope of this
study. It should howevay be noved thit a significant increase in the
domestie production of cnal could be poeded.




4 THE COSTS OF WITHDRAWAL

The aim is to identify the costs of the policy suggested by Greenpeace.
Withdrawing nuclear stations from the system will entail changes to
investments in fuel and capital plant. (In addition there will
gffectively be changes in the porential costs of nuclear accidents since
the probability of a serious nuclear accident will fall if puclear
statlons cease generation). This seciiocn describes and estimates the
magnitudes of these costs where possible and concentIates on costs to
the electricity supply syscem.

The validated electricity system model was used to simulace the
performance of the British electricity eystem over the period 1988 to
1995, Two simulations were done: one with conventional assumptione as
would be made by the ESI, and the other with the assumption of phasing
out nuclear power and replacing it with the pessures described in
section 4. Both of these simulations used the same flgures for plapt
performance and fuel costs as given in the appendix.

Macroeconomic cost and benefits are not considered here. These could be
important. For instance, phasing out nuclear power mighe, in the short
term, marginally increase electricity costs and so decrease the
competitiveness of British industry. Alcernatively it would avoid much
of the risk of a severe nuclear acclident. Building new pover statioms
and increasing ¢oal burn would increase employment In particular areas.

4.1 PFuel coste

Coal, oil and gas will be burnt in place of puclear fuels. Fuel costs
currently constitute about 44% of the totzl coesrs of electricity as
delivered to the consumex. This proportion will probably not change
significantly in the period to 1995.

Table 9 shows the fuel costs for the base scenmaric (business as usuzl}
and the phase out scemario.

TABLE 9. SYSTEM FUEL COSTS 1968/9 TO 1995/6

p/¥o
BASE FHASE DIFFERENCE
CASE ouT
1988/9 2.003 2.003 0.000
198370 . 2.031 2.038 0.007
1990/1 2.059 2.075 0.01%
1991/2 2.088 - 2.121 0.0%
199243 2.116 2,184 0.078
1993/4 2.145 2.26R 0.123
1994/5 2,173 2,341 0.168
1995/6 2.201 2.371 0.170

Fuel costs Increase by a maximum of about 8% in 1994/5 whereupon they
start to stabllise, Because fuel costs account for about 44% of total
delivered costs, the maximum total increzse due to fuel costs to the
consumer would be about 3.3%.

4.2 Capital plant cost

The premature retirement of nueclear plarmt will entail the need to invest
extra meney in the construction of new pewer stations, rransmission
lines, load management and congervation. These extra facilities will be
required to cover the extra capacity need to about the year 2010 when
most of the extant and planned AGRs will have been retired. This study
has pot covered the whole period in detail with the appropriate detailed
discounted costing, a whole plant planning scerario over z 20-30C year
period would be needed. Therefore the follewing simple approach has
been used.

Assume that 7 GW of the capacity loss due to AGRs has to be replaced
with new power stations: | GW of gas turbines at 400 5/kW and 6 GW of
new coa) plamt (with FGD) at 877 $/kN ~ 2 total cost of 5662 M$. If
this is spent over a ten year perlod with an average delivered
electriclty demand of 230 TWh/s it would amount te an average 0.23
p/kWh. (We assume that the $5I would be aunthorised teo berrow capital oa
the financizl market, and this would allow for a better spread of
capital spending through the years), This represent an increase of
about 4,57 oo delivered elgctricity sosts. It should be pointed out
that the capical costs of new coal ¢apacity bave been estimated using
CEGB figures presented zt the Slzewell 'B' Public Inquiry, corrected fer
real price inereases since the eagly 1980s. These figures relate to the
costs axpericaced in coal fired plant designed and ordered 20 years ago.

»Since then, technological fmprove¢ments abroad and im the UK have

diminished the expected costs of future coal fired plamt {p 20, New
Scientist, 28 July 1986)}. Frop discussions with the supply ‘ndustry,
we estimate that capital costa of future 660 MW coal fired plant could
be some 201 lower than the figures used above.

In sddition the exrra ccsts of rransmission reipnforcement, load
management, taking plaet out of storage and so0 on need to be Included.
It 1s not possible for us to aceurately escimate these costs here.
However 1t Js unlikely. in our ppinicn, that these extra costs would
exceed 1000 M$. (The 45 km. andersea cross channel link of 2 GW
capacity will cost a total 760 M$). Assuming this 1000 M$ to be spent
over a three year perlod (1488 to 1991) transmission snd other costs
would add an equivalent of G.13 p/kWh (2.6%} to electricity costs
during these years only.

4.3 Summary of extra costs

The table below summarises the extra cost duve to fuel and capital plant
expenditure. The cpplral cosvs are spread over a mumber of year and
units (kWh) supplied ro give 5 p/kWh additional cost figure for each
year. By so doing we do not iptend to preempt any discussion of how
extra ¢osts might be pald; we judge this presentation of figures gives a
better understanding of thq costs involved. We assume that the average
cost of .delivered electricity in real terms is 5 p/kWh and use this
figure to calculate percentage increases.




"TABLE 10. SUMMARY OF EXTRA COSTS

p/kWh
New Transmission  INCREASE

Year Fuel Stations'  &Other p/kWh 4
1988 0.000 0.230 0.130 0.360 7.2
1989 “0.007 0.230 0.130 0.367 7.3
1990 0.016 0.230 0.130 0.376 7.5
1991 0.031 0.230 0.000 G.261 5.2
1992 0.078 0.230 0¢.000 0,308 6.2
1993 0.123 0.230 0.000 0.353 7.1
1994 0.168 0.230 0.000 0.398 8.0
1995 0.170 0.230 0.000 0.400 8.0

We see that the coste of phasing out nuclear power might typically add 7
to 8% on the expected toral cost of elecrricity supply ¢ver the period
congidered. The Electricity Council estimated in their last published
Medium Term Development Plan {(Electricity Councsl, 1955) that
electricity prices would fall by some X in real terms over the next
seven years. The consequence of withdrawlng nuclear power would
therefoze be to increase electricity prices by some 7% in real rerms if
similar trends are continved. It should be noted that this does not
imply that nuclear power is chesper than other sovrces of elecrricicy;
removing any significant porticn of generating capacity would cause
elmjlar cost changes.

4.4 Unknown coste
Here we consider costs which can not be quantified precisely or at all,

First are the costs of possible nuclear zccidents, To quantify these
requires knowledge of the probabilities of varilous types of accidents in
the different reactors and the costs to Great Britain (amd other
countries) of the consequences of these possible accidents. The costs
of an accident would have to fnclude both those due to direct damage to
humar health and the econony, &nd indirect costs such as those due to
effects of the possible emergency closure of all stations following an
accldent. The problem is that the probabilities of sceidents are small
but imprecisely known and the costs of the consequencez are often large
but also imprecisely known, To estimate the anmual erpected cost of &
nuclear accident therefors requires wulriplying a small probability by a
large cost for each statjen and accident type.

Second are costs which are difficult, if not impossible, te express in
financial terms. These include social and political costs. On the cne
kand are the social conmsequences of & nuclear accident; on the other are
the general consequences on local commynities of phasing out nuclear
power rapidly.

4.5 The balance
We arrive at the difficult position of trying to balamce the relatively

well known extra costs due to fuel and capacity against unknown or
unquantifiable costs. This balance, and a decision based on 1t, cannot

at

It is necessarily a pelitical

be made using economic methods alone.
A5 such

decision based on judgements about the costs and benefits.,
it lies outside the scope of this technical report.

4.6 Who will pay ?

Any extra costs of phasing out nuclear power will have to be borme by
the Governmeat or the electricity consuper or some combipation of the
two. Patting the extra costs onto the slectricity consumer would
increase fuel poverty problems amongst domestic electricity comsumers
and decrease Industrial competitiveness. Because of this it could
therefore be argued that the Government should bear the ¢osts. This
would not be without precedence sinte the Government zlters the
selling price of wost fuels by tax or subsidy.

On the other hand pricing is ax important signal as to the real cost of
peak capacity and will encourage measures to reduce peak consumption and
increase private gemeration at peak. However it might be possible to
increase the difference between peak and off-peak prices such that in
toto the average consumer pays cthe same, but the peak user pays more.
The problem with this is that many consumers, particularly those
suffering energy poverty, ¢ar not avoid the use of electriecity at peak
times whilat maintaining heating standards.

Thus, resolving the lssue of who will pay with price signalling will
require a delicate balance awd 2 very careful structuring of the Bulk
Supply Tariff. It may alsc be necessary to conslder new or

extended facilities for ensuring that no addirional social hardship is

entalled by the policy.
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5 OTHER ISSUES: EMPLOYMENT, DECOMMISSIONING AND ENVIRONMENT

Within the brief span many aspects of 4 nuclear withdrawal programae
cannot be covered except in an introductory way-. The issuves of
employment, environment and decommissioming are commented on below.

5.1 Employment

It iz not possible in the framework of this brief study to calculate the
full overall employment effects of a rapid closure af 211 nuclear
reactors, but some of the areas where there is likely to be ap effect
can be identified. It is omly in the area of direct job losses in the
nuclear power stations where any actual rumerical estimate can be made;
other sectors where job gains end job losses can be expected can merely

be listed.

Employment in Huclear Power Statfons

The number of people currently werking ip CEGB nuclesr sratlons is &,060
and in SSEB stations is 1,360 (Deakins, 1986). & four year closure
programme would pot result in ail these jobs being lost sipnce sraif
would be needed to guard and monitor the cores of the reactors uatil
such time as the dry storage facilities have been built o store the AGR
fuel rods. (In the caxe of some of the Magnox spent fuel it is possible
thar there would still he some necessity for reprocessing where the fuel
eladding had significsntly corroded, but this could be possibly
terminated within a 4-5 vear period and the rest of the Magnox spent
fuel dry stored once fecilities had been built).

Assuming that these agtivities would require 10 per cent of the original
work foree this leaves about 83G0 jobs at tisk over a four year period.
Job losses of this prder have baen common in the CEGB over the last two
decades. Not all cyrrent jobs will be lost if the normal redeployment,
severance and retired policies of the ESI are taken into account.
Further, in the period up to 1995 this study foresees no worTe closures
in existing coal and aii Fired stations so substantlal job losses iu non
puclear power stations are not expected.

Sinece the early 1970g the ESI’s power station clogure programmes have
redeployed around 30 per cent of the staff (MMC, 1981}, The oanly
derailed study of the likely effects on employment of the closure of
nuclear power stations, at Trawsfynydd in Wales (UC Nerth Wales, 1986),
showed that with preasnr CEGB redeployment, severance and retirement
policies, 50 per cent of the workforce wounld be redeployed, 17 per ceat
retired and 33 per cent would receive woluntary saverance.

Taking the more pessimistic of the above redeployment figures (30 per
cenr) -and assuning the same retirement rate as the Trawsfynydd study (17
per cent) thes the direct job losses would be 53 per ceat of 8500 - a
total of about 4500 over the 5 year period of 1988 to 1992 inclusive.
This glves an average annual job loss of about 900 as compared with the
2500 jobs per year that the CEGB has shed over the last 20 years.

& large part of the redeployed labour force would be involved in the
running of new public supply stations includiang the coal statlons and
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gas turbines as well as the administracion of the use of more
private gemgration.

Exployment in the Rest of the Nuclear Industry

Job losses would occur ia enrichment, fuel fabrication, ,the fast
breeder programme and fuel and waste transportatiom. Job gains would
take plage in the bujiding of dry storage facilicies, waste management
infrastructure and decommissioning of nuclear power stations.

Emploveent 1o the Nea Hurlear ESE

Job gaing world oceur in running mew stationms, bringing mothballed
stations back into more consistent use and wslag the sther older power
stations for longer periods ian the yesar and extending thelr operating
lives. 411 these activities would also require increased operaticnal
and maintenance staff. Some of these jobs would be taken up by people
previously employed at nuclear atations.

Other Employment Implicatiems

There are of course job logsws caused by the commissioning of new
nuclear power statieons. The AGR at Torrpess for example will, within g
year of ita starting up, reduce the demand for Scottish coal by some
threse million tonnes, to less than half ics current level. The
consequences would put ac risk around 4500 miners jobs and a further
4800 in supporting ingustries. The increasad dependence on ¢oal of the
progranse envisaged in rhis study will penerate work as will the
transportation of thia fcel and disposal of its waste.

Substantial jobs would alec accrue in the electrical mavufacturing
industry from the strengthening of the transmission lines from Scotland
o England, from the construetion of the mew gas turbine stations, FCB
plant, CHP schemss and the two new 1.875 GW coal stations.

Indirect job logses would include those in the nuclear fuel industry
(reprocessing and fabrication) and in supportinmg industries such as
nuclear paintenapce zod component CONCSrns.

Macroecopomic efferte

Two types of macrpaconomic effects can be distinguished: f£irst, the
income-related {mylkiplier) effect and the broader macroeconomic
consequences of wadiiyipp the ESI investment patterns, tariif policies
aod rariff levels.

Some employment is depandent on the income that would have been spent by
the people who have losc gheir jobs {(the income multiplier)., Overall it
hzs been assumed that the indirect jobs created by the multiplier effect
are 1.1 times those of the direct jobs. This is undoubtedly an over
estimate since typically the numbers of indirect jobs are around 0.6
times those of direct jobs. Using this higher mulrtiplier the indirect
job losses stemming from the redundancies at nuclear power plant could
be of the order of 5000. The total job loss alone attributable to the




closure of Britains nuclear power stations might therefore be around
9600,

It is beyond the scope of this study eo consider the broader
macro—economic employment effects. Factors having a negative effect
which should be considered include:

- the effect of an electricity price increase on the production costs
of British industry, and hence oo their comperitive position;

- poesibly imcreased dependency on fuel imports;

- effect of changes in tariff structures imposed by the timetable of
nuclear decommissioning;

Weighed against these negative effects would be some positive facrors,
includ;ng:

- increased investment in capital plant stimulating manufacturing
industry;

~ increased economic efficiercy in certain industries through
electricity conservation.

5.2 bDecomnissioning

This study has m2inly concerned itself with the electricity system. It has
not considered events at power stations subsequent to their ceasing power
produection. This is 3 tomplex techmical and economic problem not least
because 6o commercial reactoer has been decommissioned in Britzin. To date
efforts have concentrated op the decommissioning of the 33 MW prototype AGR at
Windscale. The scale of the problem is indicated by the following quote from
Tinsley and Dewis {1983): .

“Demolition of the reacror biological shield will be =2

major task, and is an ares where thought far decomziasioning
ac the design stage would have been useful....This

layer, some 750 tonnes of concrete and 90 tonnes of

steel, must be broker out and disposed of by remotely
controlled methods.”

This project has not yet reached the difficult stage. It 1& not clear,
for example, how purpose buiit robotic equipment will withstand a high
radiation eovirooment. Jt should be noted that commercial Magnox and
AGR stations range from 6 ta 37 times the output of this 33 MW
prototype: the masses of irradiarted concrete, steel and graphite will
therefore be much larger.

Apong the questions that will need to be answered are:

(48] When the fission process has been terminaced in the reactor should
the irradiated fuel be withdrawn and stored? If so, should it be
deposited in wet storage, which might preciude the possibilicy of
later dry storage {le. reprocessing may be required)? If dry
storage is preferred, will there be sufficlent capacity? If not
could irradiaced fuel be left in the reactor for a period with the
possible addition of materials to reduce problems due ro residual
heat gemeratjon or corrosion? The answers to these gquestions are

likely to be different for Magnox amd AGR TeactorTs.

(11) Once the fuel has been removed how much time should elapse before
further decommissioning oceurs and what are the options? How much,
if any, of the plant should be cut up and removed for disposal
elsevhere? What are the possible environmental impacts of these

- options? Currently the D. En assume that the bulk of the
nuclear plant would be decommigsioned after a deley of 17 to 100
years during which levels of radloactivity would decline and make
the job of dismantling easier.

(i11) How much will it cost? The D. En. (1985} gave estimates of 270
M$ and 150 M§ for the deccsmissioning of 2 Magnox reaetor after
delays of 17 amd 100 years respectively. This is in the range of
675 to 375 §/kW. Assuming a value of 500 $/kW for both starion
types one arrives at costs of 1900 MS for Magnox and 3900 M§ for

- AGRs; & total of 5800 Mj. It should be emphasised that these costs
are very uncertais bacaype ne practical experience has yer been
acquired.

Although these are large sums of weney, they are assumed toe be spent far
in the future. This coupled with 2 discount rate (presently 5%/a) means
that the present value of decommigzioning is small. Decommissioning
therefore increases the stated cogts of nuclear eleccricity only
marginally. Phasing out atations garly could advance the date of
decommissioning by a correspondisz pericd of time. Therefore, although
the real costs would be the same, thz present value of the costs would
be increased because the discount factor would be less.

5.3 Eovirooment

A full appraisal of the gavironmental enasts and benefits of the early
closure of nuclear power plants i§ bazyond the scope of this study.
However 1t is lmportant to nofg tha: phasing ¢ut nuclear power would
alter the patterns of enviropimegthsi jupact, particularly in terms of
atmospheric poliution. The malz sybstirure for nuclear power considered
here would be electricity generafed From coal and oil.

0i1 and coal burnt in power stations are major contributors to the acid rain
problem; on combustion they give »igs te acldic cxides of sulphur and
nitrogen. Replacing wuclear pawer with fossil fuels without preventative
measures wonuld in the short term in¢rease acid emissions from the ESIX.
Therefore the new stations proposed to replace nuclear power would have flue
gas desulphurisation (FGD) so that their S50x emissions would be reduced to
-about 10% of levels produced without FGD and would be firten with low NOx
burners. FGD adds abeuwr 10% to the capital cost of a station and decreases
its thermal efficiency by 2 or 3 percentage poirts. However, fitting FGD to
new stations would not ke sufficient in the medium tera to compensate for the
increased emission from existicg fossil fuel plant being used to replace
nuclear electricity.

To avoid a short terw increase im 50x emission it would be necessary to
use low. sulphur fuels aud retrofit FGD plgnt to existing fossil
stations. The use of coal with 1¥ rather than 1.5 Z sulphur and of oil
with 1% rather than 3% sulphur would reduce the increase by about 50%;
these low sulphur fuels would be used in the currently low merit order
0il statioms and coal stations = especially those sited in Wales and

— %c -




Scotlang.

The FGD plant could mostly be built without interrupting the operation
of a station and could possibly be connected when the plant is down for
routing waintenance. This way be more difficult to schedule within the
nuclear decomizsioning cimetable coansidered in this report given

the need for changed maintenance so as to meef any capacity shortfall.
However it is probable that somwe installation of FGD could be
accomplished even during the phase out period. In order to avoid any
inerease in emission that would otherwise occur, it can be estimated
that about B GW of fossil fuel scations would need to be recTofitted
with FGD. Assuming a cost of 90 $/XW this FGD would cost 720 M$ capital
to fit. The scations fitted with FGD lose 1 to 3 percentage points in
thermal efficiency. In addition about 500 MW .of genmerating capacity
would be lost (this electricity would be needed to drive the FGD plant).
However it is possible to turn the FGD plant off, ard if might be
considered best to do this to meet exceptiomal peak demands rather than
build extra gemerating capacity. These measures o econtrol smlphur
emission would add about 1% to the cost of electricity.

In the longer term electricity conservation, the use of fossil plant
with emission control apd the introduction of remewable energy would
reduce acid emission from the generating system to lower levels.

Balanced against the problem of acid amission would be reduced envirenmental
impact due to the removal of nuclear power. This wouid result in a reduction
in the routine ietroduction of radicactive polliutiom inte the environment at
all stages of the nuclear power cycle: wmining, fabrication, gensratiom,
reprocessing and waste disposal., Furthermore, the risk of large enilssions due
o accldental discharges or even major accldenks would be decreased.

Y

6 EMERGENCY CLOSURE

In this section we briefly consider possible events leading to the
emergency closure of nuclear stations.

In the case of 2 major accident occurring at a muglear plast in the UK
or for example, in France, there could perbaps be two types of
conseguence:

a) The govermment, because the accident has demonstrated a
previously unknown wvulnerability in design, decldes to closze
zll nuclear plant within a few days of the accident.

b " 7Tbe government, beavse of public opinion, pressure and intense
labbying, decides to close all plant perding & Teexamination of
the sicwatior, It then might take of the order of three to six
months from z¢cident oceuring te the closure of 21! nuclear
plant. During this perlod it is likely that all stations of
the same type z& that ip which the accident occurred would be

closed firsc.

. The combinstions of possible azccidents ard their technical, economic and

political ccosequences are igpumerzble. Ferhaps the problems can best
be illustrated by azsuuing the accident where to octur at a particularly
unfavourable time. & major accident, involving the severe contamimation
of a populated area within a3 50 mile radius of the stricken plant amd
cceurring in mid-wiargr din or around 1993 would be pariicularly
difficult to deal with from the point of view of electricicy supply.

The overcapacity of the ESI wsuld then be minimal and the proportion of
nuclear power would be at its highest before the late 1990's when the
EST hopes ©o iptroduce new nuclear stations. (But note that an aceident
in the spring would probably have worse consequences for agriculture).

The main emergency actions of the ESI would probably inelude:

i) To strecch out the performance of coal and oil starions beyond
their sominal waximum cutput (DNC) and by taking plant out of
reserve. This occurred during the miners® strike. This might
ipcrease gutput by 5% or so over very short perieds, bur it is
uniikely that it could be reliabliy extended over the whole
winter. Amn extra 2 GW might thus be availlable in the short
term; as time passed the likelibhood of breakdowm would increase
because normal maintenance schedules would have been badly

disrupted.

1i} Ts reduce elsetriciry demand, especially at peak times.
Compulsory load management whereby certain consupers, especially
in industry and commerce, would be obliged to reduce their
electricity demands at short motice. This would entail
identifying .engerprises whose activities would be least affecteéd
{in terms of safety and cost) by the reduction ia eiectricity
supply at certain times. It may be difficult to do this falrly
and s¢ rola cuts om large consumers might be necessary. The BST
could be a2ltered so as Lo make the use of electricity at peak
times prohibitively expensive (on the assumption that appeals
for voluntary action were unsuccessful). Such extra load
wanagement could reduce peak demand by perhaps 1 to 1.5 GW.




"1ii)  The standards of electricity supply could be temporarily

lowered. In particular the allowed variations in voltage and
ifrequency could be enlarged. Reducing veltage and frequency
could reduce demand by some 7.5% (Jenkin, 1982), or about &
GW on a peak of 55 GW.

iv) If the above measuyres were insufficient te balance supply sod
demznd it would be necessary to disconnect gome consumers af
certain times. Disconnections would best be applied to non-
domestic consumers where cuts would not jeopardise human safety.
Obviously disconnections would be applied so as to minimiee
costs and soclal disruption.

Measures 1} to 141} would reduce peak demand by about 7.3 GW which is
less than the available capacity at peak of about 7.9 GW of all the
AGRs and Magnox stations (presently operational and under construction)
combined. It can be assumed that twe or more Magnox statioms with a
peak ¢capacity of 420 MW or more cease generating under present ESI
assumprions; a 30 year life means that Berkeley and Bradwell should
cloge in 1992. Therefore it is possible that the ESI could maintain
suppliez without disconnection, although with voltage reductions,
through at least the first winter. Given that this analysis is based
on an SMD with a plarning margin for bad weather and demand
underforecasting, 1t is also possible that the actual SMD encountered
will be less than the figure used to estimate capacity shortfall.

However, in subsequent winters the probless of maintenance and the
goodwill of consumer would cause increasing difficulties. Furthermore,
there would have been insufficient time for replacement capacity or
addicional Joad management to be operational. It is therefore
possible, if not likely, that power cuts would become necegsary shortly
after the emergency closure of nuclear stations if such occurred at the
assumed date. Im any case, emergency closure will become increasingly
difficult from the present date to 1993, Afrer this date, 1f there iz
no nuclear replacement of the old Magnox stationg, and so the
proportion of nuclear power decreases, it would be easier to cope with
the emergency withdrawal of the remaining nuclear stations.
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7 CONCLUSIONS

The main conclusions and recommendations of this report are
summarised.

1)

(1i1)

{1iii)

{iv}

{v)

(vi}

(vii)

" It is technically feasible to withdraw nuclear power in the

time period specified by Greenpeace without increasing the
risk of disconmection. It would require careful planning.

The quantifiable direst costs of rapldly phasing out nuclear
power would probably add less than 10X to the price of
electricity over the five to tem year period following the
decision to withdrew nucleati. power.

Thare 15 as yet insufficient evidence and analysis to arrive at
definitive conclusions abour the effeces of the nuc¢lear phase
out on employment. There would be effects both on the
industries immediately concerned and o the economy as a whole.

The rapid phase cut of nucliear plant, though diminishing
radicactive discharge to the eoviromnment, would make it more
diffieult, but still feasibis, to control acid emissions from
the electricity indusiry.

The problems assocjated with decommissioning and waste disposal

“would become more rapldly spparent. However these problems

need solutions whether or wnpt nuclear power 1s phased out.
Magnox stations will be ciczed in the medium term and s¢ & plan
of action for decommissioning will soon be needed.

Te efifect the emergency closure of nuclear stations will become
Increasingly difficult as suciaar power increases in proportion
- to the point where it weuld be a decision between retaining
nuclear stations and power cuis. Even under emergency
conditions careful plaoning would be required so as to minimise
disruption and ¢osts., Emergeacy plans should be prepared in

advance by the relevant autharjities.

Iomediste consideration should be given te the deliberate
wothballing, rather than the decommissioning of existing fossil
starions to provide some insurance against the effective loss
of a major component of electricity supply.
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APPENDIX 1. TECHNICAL AND COST DATA

Al.2 Power stations

This table summarises the key technical and economic assumptions about
the different types of new power statloms. Various sources were used,
but many of the capital and running cosis were derived from a
combination of CEGE publications for the Sizewell 'B’ Public Inquiry and
a cost increase index of 1.2 for the period 1982 co 1986.

-Cap. 0&M. Decon
Thermal Ann. Peak Cost Cost Cost Comst. Oper
TYPE Eff. Avail Avail. $/kW $/kW/a $/kN yrs f;?

(i [2) [3] [4] (5] [6) (7]
Magnox 0.25 0.80 0.85 1680 21.8 500 7 30
AGR 0.37 0.65 0.85 1552 21.8 500 8 25
PR 0.30 0.64 0.81 1266 21.8 250 8 35
Coal 0.3 0.72 0.88 797 15.0 0 7 40
Coal FGP 0.3% 0.72 0.88 867 17.0 o 7 40
. 0il 0.37 0.72 0.%2 700 15.0 0 7 30
Coal CHP 0.30 -0.68 0.88 900  15.0 0 6 35
GT CHP 0.30 0.72 0.93 500 15.0 0 4 40
GT 0.30 0.72 .0.93 360 15.0 y 4 40
Hydro - 0.25 0.9 480 5.0 0 8 60
Pumped - 0.25 0.9 480 5.0 0 8 60

[1] Thermal efficiency is the net electrical output divided by the
thermal content of the fuel input. Note it ignores useful heat from
CHP plant and is oot defined for renewable sources.

[2} This 3s the annual avallabjlity of statioms which is the proportion
of time a station could be used for generation.

[3] Peak availability is the proportion of statiom capacity assvmed
to be available ar SMD.

[4) Caplral cost is expressed per unit DNC.

{5] Operational and Maintepance costs are all running costs apart fron
fuel and are expressed per unit capacity per year. They include
general overheads mot imcurred at the station.

[6) Decommissioning cost is expressed per unit DNC.

[7] This is the time raken to construct the plant from starting on
gite to firsr commissioning.

[8] The mominal operating 1ilfe assumed for the plant.

A1.2 Fue) costs

Nuclear fuels

Nuclear fuel is costed in pence per ¥Wh of electricity gemerated. The
CEGB in its latest Analysls of Gemerating Costs (CEGB 1985) estimate
that in 1984 the fuel costs were 0.97 pfkWh for Magnox and 1.02 p/kiWh

for the Hinkley Point AGR statioms. It is assumed that these have
inereased to 1.07 p/kwh and 1.12 p/kWh in 1986 and that they increase

at 1 %/a in real terms up to 1995.

Fossil fuels

Fossil fuel prices are motoriously difficulf to predict and they are a
key determinant of the differemnce im electricity ¢osts between nuclear
and fosgil fuelled generation.

The tate of decline im oi) prices over the past five years to the
pregsent trough has levelled off, Market competition between oil and
coal has depressed the price Bricish Coal can obrain for its ecoal from
the CEGE. It is possible that the market for these fossil fuels will
remaln flat io the short term future but steadily rise if demand grows
and OPEC or a similar grouping regains market control. One
consideration is the effect that Chernobyl, or some other nuclear
accident might have on fossil fuel priceg. The current low fossil fuel
price will depress prospects for emergy conservation even though it will
often remain cost effective.

Unfortunately the exact prices pertaininp to recent deals between the
ES] and fossil fuel suppliers are generaliy confidential and so there
is some uncertainty even in current pricesz, Most of the current prices
assumed here are baged on recemt reports in the Financial Times.

The increases in real fossil fuel prices we sssume are higher than those
glven 1in the latest forecast by Data Eesoursss Internarticnal (19B86).

COAL

It is assumed rhat coal currently costs the ESI 550 per tomne as
delivered te the scation gates. This is assumed to remain constant for
to 1990 apd then tige at 1% per annum; this seems reasonable since the .
CEGE have an agreenent with British Coal for steady real prices to
around 1991. Furtharmore the CEGE have recently obtainmed a $3 per
tonne reduction in ¢oal price from British Coal.

0IL

Heavy fuel il curcently costs $52 fronne (Note: this is a heat price
equivalent co abour 3I0 /tomme of ¢oal), but this is g short term summer
price,

It is assvmed that fuel oll currently costs the ESI §60 per tonne and
that this will remain stesdy untll 1990 and thereafter imerease at 3%
per annum to 1995, The vetiousle for this 1s the prospect of a flat
cil market for the noxt few years followed by increasing prices as
demend increases and tha depletion of the North Sea and other margimal
reserves strengthens the bargaining position of OPEC. .



AGR

CEGB
BNC
ESI
BLCe
NSHEB
SHD
SSEB

GLOSSARY

Advanced Gas Cooled Reactor

Bulk Supply Tariff

Central Electricity Gemerating Board
Declared Net Capability

Electricity Supply Industry

Million toumes ¢oal equivalent

North of Scotland Hydroelectricity Board
Simultaneous Maximum Demand

South of S$cotland Electricity Board
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4 SCENARIOS ENERGETIQUES APPLIQUES A LA FRANCE:
- "Poursuivre™ la politique nucléaire,
~ suivre la logigue économigue libérale
(ou "ne rien faire jusqu’en 2005"),
- ge dégengager lentement du nucléaire,
a "l’américaine” (ou finir la transi-
tion nucléaire en 2005),
- arréter d urgence le nucléaire.

Commission 4 ‘Energie de "LES VERTS", Paris
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4 scénarios énergétiques
appliqués a la France

On peut comenencer par remercier le lecieir de son appétit d’informations,

Insatisfait peat-étre par les 3000 pages du rapport de présentation de [a
conférence ofﬁcmlle, il attaque 100 pages supplémentaires.

C'est que tout n'a pas &té dit. Les rédacteurs vous iavitent 2 un jew e vous
présentant quatre scénarjos, quatre possibilités d"évolution de la politique énergé-
tique frangaise. Une petite introduction de politique fiction en sert chaque fois de
pretexte. Les scénarios sont ensuite développés en respectant le mieux possible la
cohérence de chacua. Bien typés, ils permetiznt de pousser chaque logique au bout
ey d'en analyser avantages et inconvénients. Enfin et suriout, une comparaison

écopomique =a est faite,

I. SCENARIO DE “POURSUITE”
DU NUCLEAIRE

Ce scénario est la simplo poursuite des choix actuels jusqu'au bout de leur
logique, &t avouons-le jusqu‘d... I"absurde.

PRESENTATION

Lors du débat budgétaire de novembre 36, ke Gouvernement e¢st pressé de
prendre position sur le rythme de constyuction des réacteurs nucléaires pour les
prochaines années 87 et B8, Mais il est évident qu'aucun besoin de centrales
rouvelles w'existe avant au moins 12-15 zns méme dans les seénorios énergétiques
inlfliau:m une rés forte péaétraton des usages de 'électricité dans 'Tadustrie et dans
I'Habitat

Autant dire que 1"annonce par le Conseil des Ministres d"une commande d'un
réacteur pour chacune des années 87 et 88 aété pergue par tous comme une décision
de poursuite irévocable du prograimme nucléaire. Coilte que codte, il faut
continuer.

Le Gouvernement a finalement zonsidéré le mainden 3 FRAMATOME d'one
gapacite de fabrication de centralas nucléaires, comme stratégique pour la France.

En cobérence avec ke renforcement de cette priorité au nucléaire, Jacques Chirac
annonce le leravrl 1987, lors de 1a cérémonie de dépant eo retraite de
Marcel Boiteux, le Plan Energétique Nadonal.

1 - EQUIPEMENT NUCLEAIRE DE LA FRANCE SERA POURSUlVl
AU RYTHME MINIMUM D'UN REACTEUR PAR AN.

Au dela de 1995, si les réacteurs doivent étre démanteiés apres 25 ans de
service, le rythme de construction des réacteurs sera de mouveau accéléré
{3 réacteurs de 1995 i 2000 et § au-dela).

Lz puissance maximale du parc atteindea vers I'an 2000 prés de 125 GW.

2.LA RECHERCHE D'UNE PLUS GRANDE INCEPENDANCE
ENERGETIQUE )

Ce scénario posséde un avantage de taille : ceiui de diminuer les importation
énergitiques. Eiles pourraient passer de 105 Miep 4 90 Mtep seulement.

Ce scénario aurait une grande cobérence si, en plus, il était associé 3 une
politique d*économiss d’énergie et de lancement des énergies nouvelles et renouve-
lables. Mais bien évidernment, I'état ne peut engager des dépenses dans toutes les
directions; acheter lui-méme des centrales nucléaires et subventionner les é&conomies
d’énergie. Telle est la grande insuffisance de ce scénario.

En wus ces, le Gouvernement actuel ne s'oriente pas dans la voie de la relance
de [a wmaitrise de "énergie. La preuve en est la téduction du budget de FAFME ;
budper de 1987 réduit de 80% par rapport 2 celui de 1984. Ce scénarion a ¢4¢ bat
sur une absence de politique incitative dz I'Etat ennatiere de maitrise de I'énergie.



i Marcel Boitzux, ne dit-il déja pas haut et fort, qu'en tant que Président dune
entreprise qui doit équilibrer ses comptes, i n'2 pas besoin de centrales nowvelles,
Une question s¢ pos= alors : faut-il brader FRAMATOME puisque le pare
oucléaire disponible en 1990 satisfera les besoins d"&lectricité jusqu’en 2000-2010.
Le Ministere de 1'lodustrie doit alors choisir entre le Nucléaire et I'Induswie.
Inutile de dire que le tout puissant corps des Mines est divisé,
En vérite, 1a fiction ne commence vraiment que daas les lignes qui suivent,

3+ LA PRIORITE A L'ELECTRICITE SERA ACCENTUEE.

En effet, un suréquipement nucléaire résulte d™une progression de la consom-
mation électrique trop lents par rapport 4 la production. En terme de puissance de
pointe, T'écart sera environ de :

Puissance de Appel de Ecart en

Alain Madelin décide de trancher, conseille en cela par Jean Syrota, son
production consommation nombre de rédacteurs Directeur Général 4 U'Energic et aux Matieres Premiéres au Ministere de
weximale maxinale {de 1000 MW) I'Industrie. Pour lui, voila 2u moins un cas od son inspiration libérale sapplique

. - : bien ! Obligé par la presse de s"expliquer pius a fond, il lache “mieux vaut acheter
dans 15 ans des centrales nuckéaires coréennes, que voir l'mdusm: frangaise
1990 100 GW 70 Gw . 30 contimver de s'effondrer ¢t le chomage continuer de s'étendre
) ) Alain Madelin 2 par ailleurs proclamé cootinuar de erire en I'avenir du
2000 125 6¥ 90 GW 35 nucléaire.
En décembre 1986, il annonce avec solennité la plan énergétique libéral
2005 115 GW 100 6w . 15 swvant:

Ces chiffres tiennent compte des centrales thermiques classiques inutlisées,
*s0us cocon” et towjours disponibles. Méme si il west pas question de les utiliserr,
celles-ci existent et doivent étre amorties !

Pour éwe complet, il faut zjouter quun décalage de Fordre de 10% est
indispensable puisque méme en pointe, toutes Jes centrules ne sont pas simulta-
nement en état de marche,

D’embiée e Gouvernement butte sur plusieurs difficoliss :
- commeni demander 2 EDF de continver de s"équiper et de rembourser sa detie qui
s'éleve 3 pres de 200 millizeds de franes ?
- comment demander aux industriels de privitégier Uélectricité alors que cefte forme
d'énergie estia plus onéreuse pour les usages thermiques oil elle est en concurrence
aves les combustibles fossiles 7

- I'incompatibilité catre les besoins de recettas FEDF et lextsasion de 'usage du

chauffage électtique intégré dans Phabitat qui impose d¢ mainteqir des tarifs bas.
Si le nivean d'appel de puissance progresse vite avec I'extension du chauffage

électrique, fa consommation glahale d'éleciricité croitra relativement lentement.
De 260 TWh, la consommation finale en 1985 passerait 3 294 TWhen 1990

puis 3401 TWhen 2000, soit une croissance totale de 799. La part de 1'électricits

serait de 45% de la demande firale d'énerpie, ce qui est énomme.

Pour permettre 3 EDF d'abaisser ses tarifs, at donc de vendre plus d'électricité,
le Gouvernement accepte donc finatement de prendre sur le budget de VEtat (les
impots) une partie du cott des nouveanx réacteurs eommandés.

1- LA FRANCE ARRETE TOUTE COMMANDE DE CENTRALES
NUCLEAIRES JUSQIPEN 1995,

Puisque le parc nucléaire saisfait largement aux besoins jusqu’en 2002, il vaut
mieux améter 'engagement des constructions nouvelles.

Le parc nuciéaire frangais se stabilisera antour de 54 GW,

2-LE MAINTIEN DE L'OUTIL NUCLEAIRE EN EXPLOITATION.
Les centrales nucléaires déja construites doivent selon cette logique e
amorties, :
Puisque rapportant de précieuses devises le retraitement des combustibles
irradiés est powssuivi 4 La Hague,

3-L'ARRET DES EQUIPEMENTS COUTEUX.

Sans intarét économique, et présentant des dsques par insuffisance d’enceinte
de confinement, les vieilles centrales graphite-gaz seront déelassées.

Comme Thémis, dans un passé récent, Supsrphénix, dont le coit d'exploitation
est excessif est sioppé. Et puis pourquoi s’embarasser de centales dangercuses
quand leur capacité de production est négligeable (4 GW) etqu'il ¥ a surcapacité ?
Dans la méme logique, 14 recherche sur la fission 23t fortement ralentie puisqu’ii ne
sert & rien de concevoir les réacteurs a commander su-dela de Pan 2000, (Economie
aanvefle de I'ordre de 2 milliards).

Les bouleversements technologiques dans les 15 ans qui viennent rendraient
vite ¢es recherches appllquees complétement dépassées. Le personnel de FRA-
MATOME est alors orienté vers la maintenance des cenirales. Pour le personnel
excédentaire un plan de reclassement est adopté sur le méme modéle que Selui
appliqué 2 la NORMED,

4-LE DEVELOPPEMENT DES USAGES DE L'ELECTRICITE.
Avec un parc de production électrique de plus de 100 GW en 1950, 1a France

II. UN SCENARIO DE PURE LOGIQUE
ECONOMIQUE LIBERALE
OU “NE RIEN FAIRE JUSQU’EN 2005

aura de quoi couvriy des besoins d"éleciricité en heures de pointe du double de la
consommation de 1984. Auwtant dire que les développement des usages de
T'électricité devient de rigneur. La préférence a 'électricité comme forme d’énergie

Lalog:quedeoewénanoestcelk de 1a cobérence économigue & court terme,

PRESENTATION

Malgré la division par deux de la facture pétrolitre en 1986, la France ne
tedressera pas suffisamiment son commerce extérieur. L'effondrement des exporta-
tions industrizlles en est la cause principale.

Le Gouvernernent de Jacques Chirac constatant la réelle et croissante désin-
dustrialisation qui frappe & plus en plus la France décide de mobiliser Ia capacité
d'investissement la plus grande possible pour un vaste programme de modernisation
industrielle.

Diégageant de larges disponibilités Anancidres, anét du progragme nucléaire
francais s'impase alors coovme Fure des mesures les plus faciles, surcapacite
nucléaire oblige.
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est clairement affichée, 3 condition de respecter wn minimum de rationafité
économique.

Pour cela, le Gouvernement impose 2 EDF, pour 1990, une tarification adapie
i ce contexie
-une factradon unique toni Vannée (hors EJP} non-saisomnalisée pour les
industriels et pour le secteur des ransports; les tarifs industriels étant stabilisés sur
le coitmarginal de production en base, La France devientle “Canadade I'Europe”
er actire ks industriels par ses prix bas de V'électricité.
- une facturation séparée pour I'habicat: un tarif usage spécifique de Pélectricits,
éclairage, élecromenager, cuisson... et un tarif chauffage électrique plus élevé qui
comrespond mieux au cout marginal de production de I'électricité en pointe. Ce oe
sont maintenant plus ies industriels qui paient le surcout du chauffage électrique -
dans I'habitat a la place des particuliers.

Le Gouvernement veut réintroduire 12 aussi la vérité des prix. Puisqu'il colte
plus @ la Coilectivitd d’alimenter un usager pour son chauffage en électricité que

3




pour toute autre forme d'énergie, il a semblé normal que ce surcodt soit payé par
Pusager final ¢t non le contribuable.

Comptz-tenu de la capacitd importante doet dispose 1a France, Peifort de
pénétration de ["éleciricité dans {'industrie (en dzhnrs des usages sous chandires) et
dans les ansports sera aAccentué.

5- LINSTALLATION DU CHAUFFAGE ELECTRIQUE INTEGRE

DANS LES NOUVEAUX LOGEMENTS ET BUREAUX EST DIS- .

SUADEE.

Afind’éviter 'augmentation des pointes de consommation d"électricité hivernales,
le Gouvernement décide de faire payer un droit de raccordement en ¢as dutilisation
du chauffage électrique intégré (calculé sur la base du surcoitt de puissance
souscrite) pour les constructions neuves de logements comme de bureaur.

Il est évident qu'une tzlle mesure aboutit vite 3 un quasi amrétde la pénéuationdu
chauffage électrique dans I'habitat et le tertiaire, d"autant plus que les prix de fa
thermie bois, fuel et charbon ont creusé 1'éeart.

6~ UN EFFORT DE COMPRESSION DE LA DEMANDE D’ENERGIE

Puisque économiser de I"énergie est nettement plus rentable que d’en produire,
les programmes d'aide a l'investissement ¢’ économie d"énergie pour réatiser toutes
les opérarions rentables sont relancés. Le “gisement”™ d'économies est encore tras
considérable, méme au prix actuel du pétrole (essentiellement dans le secteur des
transports limitant ainsi une parte des investssements de raffinage).

Les objectifs d’économies affichés sur 15 ans sont de 20 millions de tep. Is
reposent essentellement sur 3 types d'action: un renforcement des normes
d'isoiation pour [a construction neuve, une politique de promotion des matériels
(voitares, machines industrielbes... économes en énergie et an électricitd) et des
aides & I'investissement d’économie d’énergic) sngagement de l’Elxt de I miiliard
par am). .

7-LE REMBOURSEMENT DES DEITES D’EDF.

Le transfert d"une partie des économies réalisées par EDF par I'arrét de son
programme de coastruction au remboursemnent de 1a dette contractée sur ls marché
International, 4 des taux d'intézét exhorbitants (dollar entre § et 10 F).

L’AVENIR RESTE OUVERT

En foncton de la situation-énergétique du début du prochain millénaire, il sera
décidé alors quels sont fes investissements a engager ex 2005 pour remplacer les
centrales nucliaires devenues obsolétes,

Aceteme.lemcomaunmléai:emtepossiblesansémobﬁgam&e.hs
contextes épergétiques sont d’une telle impréviabilité que le Gouvernement,
pragmatique, attend fe début du pmchmnmﬂlenampourd&ﬁmrsapohnque
énergétique au dela de 2010,

Compee-t2nu d"une moindre économie de 10 milliards par an sur les imvestis-
sements, par Vamét des commmandes de centrzles nouvefles, le Gouvesnement
impose & EDF une contribution exceptionnelle de lutte contre [e chémage de
5 milliards par an. Grace a P'utilisation de celle-ci sous forme d'une prime 4 la
création d’emplois, ce sont 20 000 emplois qui sont créés chaque année (soit d'ici
fin 1995, 160 000 emplois).

Dauos un premier temps, surprise, I'opinion publique a vite témoigné, par une
hausse de la cite personnelle de Jacques Chirac dans les sondages, qu'elle faisait
son deuil de I'industrie nucléaire an pony de Femploi. -

Le PC et la CGT, apmsunusa.ldemobihsanondestravaﬂleursdz
FRAMATOME se sont eux-mémes rendus compte du risque d'Impopularité qu'ils
prenaient.

Ce scénario apparait bien équilibré : dégagement d'une forte capacité d investis-
sement pour l'industrie et les secteurs de pointe du tertiaire, lancement d'un
ptmnmedemmmsedel’mrgepourdmmuerlﬁcﬁargesmlzsmm
mateurs et les sorties de devises,

III. UN SCENARIO DE DESENGAGEMENT
LENT DU NUCLEAIRE A “L’AMERICAINE”
OU FINIR LA TRANSITION NUCLEAIRE

EN 2005

Ce scénario part déji implicitament de I'ypothése ' une releve du nueléaire
avec ["application dene nouvelle politique énergétique pour 2005,
Ce scénaric “américain™ s'appuie sur une forte volonté de diminution de la
ggrgoaude &'énergie, tout en élant fondé sur une croissance forte (3% entre 1990 et
). .

PRESENTATION

Le Président Mitterrand et les représentants gouvemementaux sont renmés
consternés a Paris apres la Conférence Mondiale d¢ I'Energie de Cannes. La
France est apparue wtalement isolée par s4 politque énergétique foadée sur le
nucléaire. Le risque de prendre un ratard sur les autres nations indusuielies est
devenu considérable. L'avenir est zux sociétés industrielles sobres, Clest upe
cenitude !

Une “‘sortie douce du nucléaire” est donc amétée en suivant 'exemple
ameéricain, En effet, ij est singulier que ce 5oit [e pays au monde ayant la plus forte
consommation par habitant qui ait décidé yn amét du nucléaire aussi net

Bien que cente évolution soit calquée sur celle de ' Amérique de Ronald Reagan,
il ne s'agit pas d'on scénario libéral, de type *[aisser-fiire™ mais 14 conséquence de
choix de polidque industriells, économique 2t financiére clairs,

Prenant en compte les dangers et [a {ourdeur intrinséque du nucléaire, il $'agit
alorsd’ opérerun désengagement lent sans rencaceral a.morussememdesreacwm
construits.

1 - ARRET DE LA CONSTRUCTION DE NOUYEAUX REACTEURS

D’une part de nouveaux réactéurs oé. seronl pas efigagés mais encors [es
chantiers engagés ne seront pas termings comme aux U.S.A.. Le noa achévement
des réacieurs et cowrs de construction représenterait une économic de prés de
25 milliards (coiits actualisés). Sont aussi sconomisés les coats de déconiamination
futurs des réacteurs (le démaniélement d'une centrale coitz le prix de sa
construction). Arrét total des recherches sur fa fission

2-ARRET DE L'EXPLOITATION DES FILIELES DANGEREUSES
ET DES CENTRALES LES PLUS ANCIENNES POUR MINIMISER
LES RISQUES.

Auét des surgénérateurs, de 'usine de La Hague (controle des déchets sans
retraitement) et des réacteurs & Uranium Namrel - Graphite - Gaz Les aumes
centrales qui resteroat en exploitation subiraient des modifications complémentaires
pour améliorer leur securit.

3- _IJ'E'EI::FORT INTENSIF D'ECONOMIE IYENERGIE ET D’ELECTRI-
CI

Dans un premier temps tous les efforts de maitrise de I'énergie seront orientés
vers la séduction des consommations de combustibles fossiles et la valorisation des

 IeSSOUTCES 20 énergies Oouvelles et regouvelables.

La reconstruction d'un pare de production électrique d’une puissance équiva-
lente zu parc nucléaire serait trop coiteuse. En conséquence, est engagée une
politiqus extémement fzrme de diminution de la consommation électrique surtout
en pointe hivernale. Le chanifage élecrrique est done banni.

La Franee cessera alors d’étre exception du monde avec le développement du
chauffage électrique intégré.

On obtiendrait ainsi une stabiization de I'appel de pl.ussance maximale
d'électricité vers 65-70 GW au dela de 1990,



4- LANCEMENT D'UN PROGRAMME DE DEVELOPPEMENT
D’AUTRES SOLUTIONS DE PRODUCTION D’ELECTRICITE POUR
L’HORIZON 1995-2002

La priorita ira aux énergies nouvelles et renouvelables n'induisant ni pollution i
sortie de devises (éoliennes, microhydraulique). Mais leur potentiel pour la
productdon d'électricité n'excede guére § GW pour I'an 2000.

Au for et & mesure de la modernisation de l'outil industriel, les chaudiéres
industrielles et les chauffages urbains seront équipés pour fourmir en cogénération
vapeur et éectricité. Cest ainsi un potentiet de prés de 8,4 GW qui est constitué
pour une consommation de combustibles importés minimale.

Par ailleurs, un parc de centrales charbon serait constitué en releve du parc
actuel fournissant ainsi 36 MW de puissance.

En premiére analyse, ce scénario butte sur une contradiction entre le court terms
et le long terme : utiliser le parc nucléaire existant pourrait conduire 4 stimuier la
consommation d'éleciricité, mais celle~¢i nécessiterait 2 terme un pare de production
an charbon considérable compte-tenu des limites du potentiel & base d'hydraulique
st d’éoliennes, Dans 1a logique de c2 scénario, ¢’est le long terme qui estchoisi. Son
intérér est bien évidemmment d’en finir avec le risque nuclézire comme les
américains et les sutdois. Son handicap : d'importantes sorties de devises au-deia
de 2000 avec le démarrage du parc thermigue charbon.

IV. UN SCENARIO D’ARRET D’'URGENCE DU
NUCLEAIRE

Ce seénario n'est pas construit sur un souci de reotabilité économique mais
seulement sur la recherche de 1'amét du nuciéaire le plus rapide possibie sous la
pression de I'opinion publique.

L'interét de cet exercice est ds montrer ke “délai minimal \echnique™ d"arrét du
nucléaire et son colt.

PRESENTATION

Le 15 octobre 1986, le lendemain de 1a visite par les experts de 1a Conférence
Mondiale de FEnergie de la centrale nucléaire du Bugey se produit un accident au
réacteur Bugey 1.

Des micro-fissures dans la tuysuteris du cirewit primaire se sont développées
avec les années et ont abouti & une rupture de canalisation, I'émemgence d’eau
radioactive a contaminé mortellement plusieurs personnes mais heureusement fes
dispositifs de sécurité ont fonctionné.

Pendani pinsieurs jours 1a pression dans le réacteur est telle qu'il était impossible

de savoir si 1a cuve et 'enceinte de confinement tiendraient. Heureusement, le pire -

fut évitd.

Mais le Gouvernement dut Faire face 4 une grave crise politique. Pendant woutz
la semaine, il refusa Pévacuation de Lyon proche d'une trentaine de kilométres
malgré les vents défavorables.

Le Président de 1a République, snivi par ke PS et aussi FUDF, &tait pour
Pévacuvation, le premier Minisire, ie PC, le RPR, contre. Mais arétons-1a, ce petit
jeu de “‘cohabitation-fiction™, prétexte au scénario. Considérons qu’un nowveau
Gouvernement décide un changement compiet de politique énergétique et s’engage
sur un scénario de sortie du nucléaire la plus rapide possible.

Les autorités frangaises sont alors confrontées 4 la sitwation suivante: les
besoins maximum du pays ea électricité s établiront pour 1987 autoer de 65 GW.

Le potentiel de production non nucléaire est alors de 50 GW mats celui—ci ne
sera plus que de 40 GW vers 1995 avec le déclassement des vieilles centrales
charbon construites aprés guerre.

Comment combler cet écant ?

Le premier réflexe serzit probablement de constrvire en hite un parc de
production nouveau d'une vingtaine de GW (environ 40 tranches au charboa).
D'emblée, il est clair que remplacer le parc nuckéaire par d’autres moyens de
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production serait trés codteux. Les énergies nouvelles (hydrauligue et éolien)
peuvent apporter environ 8 GW de puissance, le développement de la cogénération
§ autres GW.

Le fossé reste imporiant.

§'imposer de construire un parc de production r2s imporant, c’est oublierqu'un
appel de puissance maximal de 41 GW ne date que de .., 1980

En conséquence, la meilleure réponse 3 cz manque de production d'électriciis,
¢'est de diminuer la demande,

A Panalyse des besoins d'électricité les consommateurs les plus gourmands
Phiver apparzissent vite : 'appel de putssance induit par le parc de 4 millions de
logements en chauffage électrigue est de prés de 20 GW,

Deux variantes de ce scénario ont &4 chifftées : la mise 2n base du charbon dis
1987 rendant alors l'appel au nugléaire minimal d’wne part et cette mise en base
seulement lors de I"amrét définitf du dernier rézcteur nucléaire afin de diminuer les
importatons de charbon, dauire gart .

A partir de ce consiat, 2 Gouvernement décide :

1- D'ASSURER DE LA PRODUCTION D'ELECTRICITE EN BASE A
PARTIR DES CENTRALES CHARBON EXISTANTES - VARIANTE A-

Elles ne seront done plus utilisées seulement lors des pointes de consommation
d'hiver mais couvriront 'essentie] des besoins électriques. Towtz I'année ces
centrales auraient couvert 40% des basoins dlectriques de 85, si elles avaient
fonctionné en continy 4 la place des réacteurs nucléaires (avquel s ajouterait ensuite
le parg hydraulique}. .

2- D’ARRETER LES CENTRALES NUCLEAIRES PAR ORDRE DE
RISQUES ET DE VIEILLISSEMENT - VARIANTE B

Sur un parc potentjel en 1990 de 56 réacteurs nucléaizes, une dizaine seulement
devraient alors étre wtilisés. Ce scénario comprend évidemment un arrét de
Superphénix, du retraitement, de la recherche sur la fission et ’Eurodif au furet a
mesure de I'amét des reacteurs.

3- D’ELIMINER L'ELECTRICITE COMME MODE DE CHAUFFAGE
BASSE ET MOYENNE TEMPERATURE.

La premizre cible s2ra le pare de logements en chauffage électrique.

Un grand programme de relance du batiment consistera & la ¢onversion de
4 pillions d'équivalents logements (construction de réscaux de chaleur, pose de
chaudiére individuelle gaz...) sur une période de 10 ans.

L"appel maximal de puissance passerait 2inside 65 GWen 1987 447,5 GWen
1997, :

4 - DE LANCER UN NOUVEAU POTENTIEL DE PRODUCTION
D'ELECTRICITE
Ce porentiel comporterait 3 compesantes
a une production d’électricité a partic d’énergie renouvelable )
O microhydraulique (5000 sites potentiels) ie pare hydravlique atiein-
drait alors une puissance totale de 26 GW. X
© éolien, avec la construction d¢ fermes de grandes éoliennes (potentiel
de 3 GW)
Les premigres installations pourraient démarrer sous 3 ans.
b. I'équipement rapide des chaudieres industrielles et des réseaux de
chaleur en copénération
avant |'obsolescence des équipements actuels
potentiel : 8,4 GW

A ce stade d’étude de ce scénario, les rédactewrs ont eu 1a surprise de constacer
que les seules mesures des remplacement du chauffage élecirique d&s logements, de
développement d'une production & partir des EN.R. et de cogénération ghaleur
électricité permettaient presque d'équilibrer offre et d de en p 2
maximale. Ce n'est qu'a cause du déclassement des centrales thermiques que
manquent quelques GW.




O e et (2 903 wanohes charboa de 600 M) doivent Synthése et conclusion générale

done étre comnmandées dés [987. Compte-tenu dun délai de construction
de 5 ans, c’est en 1992 qu'elles sont raccondées.

LE DESENGAGEMENT DU NUCLEAIRE LE PLUS RAPIDE DE
TOEéFI' L’OUE?; 995 le déci du dernier réactsur nucléaire serait

] "est'a_t.f\wur i 1 que [e assement du demnier réacteur se La question 3 lequelic mous avons tenté de répondre est la
P ;_)o_smb:'e, soit seulement 7 ans apeés lad_emsmndechangememde politique ) suivente : Est-il possible de suivre en Francg une putre politique
mrlf:%qﬁ?v;nédecedéla.iadequoiﬁ-apper.Enfajt.sedxengagerdunucléaim“ énergétique et arréter le recours au nucléaire sans mettre en
pose guére de difficultés techniques. Les 3 volets de cette politique ;éoonornies péril 1l'économie ?
dslectricité, fonctiornement des centrales charbon toute "année, et mise en place
d'un nouveau patentiel de production) ont en commun de faire appel z des i
tzchniques bien expérimentées depuis 10 ans et d’exiger des délais trés courts de i
mise en ceuvre. : :

Encore une fois, une stratégie énergétique dont 'acton est fondée sur la |

demande mouire sa souplesse sur toute autre solution fondée sur l'offre, 1

4 scénarios ont ét€ b8ti :

l. un scénario de "poursuite" du nucléaire dens la simple
prolongatien des choix sctuels. Il sert en outre de base de
comparaison ges autres scénarios.

2. un scénario moins volontariste qui tente d'optimiser le recours
au nucléaire (moins de consommation, pas de commande de réecteurs
Jusqu'en 1995). Il a $té qualifier de "libéral” puisqu'il
correspond & le recherche du choix le plus profiteble et Facile &
court terme.

3. un scépario de sortie lente du nucléaire baptisé "eméricain® i
la sortie du nuclésire surait lieu auy fFur et 3 mesure du
déclassement du psre actuel. Pour minimiser soa remplacement par
un trop grand nombre de centrales au charbon, ce scénario inclut
une politique active de maltrise de l'énerqie pour satisfaire les
besoins avec une moindre consommstion.

I 4. un scénario "d'arrébt d'urgence" du nucléaire ol est recherchs
le délai technique minimal de sortie du nucléaire tout en
recherchant une cohérence économique globale gréce 3 la
suppression du -chauffage électrique et A un effort volontariste de
maitrise de i'énergie.

CONSQMMAT ION ENERGET IGUE

1985 en Mrep
Pétrole goz CMS ENR Electricitél TOTAL
4
’ | Industrie 9,8 7.5 9,5 0,4 21,5 48,9
| Habitat 18,7 11,7 2,5 3,1 31,7 &7,7
Agricuvlture - 2,4 0,2 - - Q.5 3,3
Transports 35,5 - . . 1,7 37,2
Sous-total 68,4 19,4 12,0 3,7 55,4 157 ,1
Consormations 19 _ _
non énerqétigues 16,8 ! 18,8 39,5
TOTAL 83,4 23,3 12,0 3,7 74,2 196.,6
9




horlzon 2007

«n Mtep
SCENARIO  POLRSUSTE Pétrole Gaz 45 EMNR Elecheicité TOTAL A
QOMSOMWAT [ON ENERGET TQUE en Mrep hotizon 2007
: Industrie iz,5 1 12 0,7 47 78,2
Agrlevlture ’ * *
SCEMARLIO ARRET Pétrole gaz a3 ENR Elecrriciré TOTAL
.ﬁ::[:[re 15 12 3 1,1 53,1 87,3 CONSCMAAT IOM ENERGET IGLE
Industrie
. e ? .
Transports 41,5 - - . 17,2 43,7 _ Agriculture 1 3 3 33
) : Habltat 19 15,2 I3 £,8 23 §3
Sous-tetal | s 24 15 { 3,9 7,3 209,2 Tronspeets 3.8 - - 1z 5 30
Consommatlons . '
non 4necgétiques 15 4 - - 22 41 ; Ssus-total 40,8 22,2 0 13 51 j4n
TOTAL 84 28 15 | a9 11%,3 250,2 ; Consommations
1 non éasrgétigques | 14 1,5 - - ] 23,5
pertes, .. ‘
TOTAL 55,8 23,7 | 2t 13 59 171, 5

Haclzen 2097

en Mrep
SCENARIO  LIBERAL Pércole Gz | oM EMR | Elecrricirel ToTan
ONSOMMATION  ENERGETIQUE Ind .
.- ndusfrile
o Agrlenitore 9.5 10 1z 13 3 " :
:’hh["" 14 5 3 5 34,7 7.7 j
artlalre i
; CONSCWMAT ION. O ELECTRICITE
Trensports 4 - - 1,1 2,4 7,7 Il
Sous-toral 59,5 25 15 7.8 7%, lag. 4~ Hoclzan 2007
Consorrmat lons .
_ asn énergétiques 14 3 - u ®
i . o Twh
!. ] Reppel | . «fu
: _ TOTAL . 71,5 18 15 7.4 100,13 24,4 1985 poursyifte™ "l ihérol™ |“ombcicain® | “vegent®
Industele - 7 18% m 11y 105
- Habirat
Tertiolca 143 23y 194 155 ) 160
0 Mtep horlzen 2007 [} Agricultyra 2 5
SCEMARIO  AMERICAIN - ! Tea ¢ 8 3 ’ 3
Pérrole { Gaz o5 = 24 Electeliclts § TOTAL j caniports 1)] 1 12 23
Il
CONSCMWAT TON ENERGET T 1 Efectricl
*= Industrle ! u::l: st | 250 44] s mn 233
Agelculture n 2 13,5 3 24,5 &6
Partes 3 35 33 25 10
Habitat -
Terti:lre 10,% 12,1 5,2 7.8 34,5 70,5 P‘dﬁluges . 18 18 1a 18 ]
Exportations 23 15 F4 - -
Tronsperts 3z, - - 1,2 2,7 36 Eurodté 20 25 25 - -
Ssus=total 54,0. 4,1 18,7 12,0 83,7 172,35 TOTAL GEneRAl 134 544 482 134 i |
en Mtap 74 12) 107 74 1]
Consommat ions
non daergériqued 14 3 - - T 19 7
pertes...
TOTAL 58 27,1 | 18,7 12,0 73,7 199,5
10 1




LA COMPARAISON DES SCENARIODS

LES CD&TS D'INVESTISSEMENT CENTRALISES DE PRODUCTION D'ELECTRICITE

Comparer les scénarios en fonction strictement du prix du kwh
produit dens de nouvelles centrales & construire, dans les
différents cas n'a guére de sens. Car c'est oublier de prendre en
compte les capacikés de production de l'existent. Dans tous les
cas, y compris celui d'un arrét rapide du nucléaire, les centrales
construites devromnt 2tre payées et amorties compteblement. Ce qu1
aura une trés lourde incidence sur les prix.

Mais avec le développement d'un nouveau parc des différences de
colit en investissements peuvent apparaitre. Les prix de
1'électricité devront donc tenir compte de l'un et de l'aukre.

Pgr ailleurs, il est frappant de constater & quel point les
scénarios poursuite et libfral sont tous les deux “"tout-nucléaire”
pendant la période 1986 - 200u, Dans le premier la survie de
FRAMATOME et des dquipementicrs du nucléaire impose le
canstruction de centrales nauvelles qul absorbent & peine
1'augmentation de la consommation d'électricité, elle-méme
dépendante de la généralisation du chauffage élecktrique intégré
dens l'hebitat et le tertiaire.

Dans le second scénario, la wmodération de la croissance de la
congommation d'électricité rend inutile toute commande de
centrales. Dy méme ¢coup la part du nucléaire dans la consommation
électrique ne cesse de s'détendre. Tous les oceufs sont dang le mime

panier.

En dehors de scénarios de simple pourswvike du programme nucléaire,
tous les scénarias recherchent un investissement de production
centralisée d'électricité minimal en économisant l'é€lectricité.

La mesure essentielle commune & ces 3} scénarios est 1'sbandon du
développement du chauffage électrique dans la construction neuve
de logeamenkts et de hureaux. .

Taus les trois asboutisaent & des montants d'investissement
actualisés sur 20 ans nettement moins chers gque la simple
¢ poursuite du programme nucléaire.

. Seénario poursuite 287 milliards de F
- scénarie libéral : 205,33 millisrds de F
acénarioc américain @ 79,9 millisrds de F
scénario arcét : 79,8 milliards de F

Le scénario libéral profite ay maximum des investissements
nwucléaires engagés, mais vers 1995 s'impose la construction d'un
nouveau parc. bLe gain n'est danc gque de 82 milliards de F. Le
poids de la construction d'un parc charbon & l'horizoa 2000 (56
tranches de 600 MW tout de méme)} eat bien évidemment beaucoup plus
léger financiérement.

‘L'égalité d'investissements de production centraliade
dfélectricité entre le scénario “américein® et le scénario "arrét®
est totaele. Le taille plus grande du pasrc charbon du scénario
américain est exactement compensée par le surcoit en calcul
actualisé des centrales du seénario arrdt commandées besucoup plus
tot.
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LES INVESTISSEMENTS CHEY LES CONSOMMATEURS EX

LES POLTITIQUES DE MAITRISE DE L'ENERGIE

DANS LES SCENARIOS FAISANY EARGEMENT APPEL AU NUCLEAIRE

Le souhait de Faire péndtrer largement l'électricité dans
1'industrie et de fagon plus nuancée dans l'hebitat (forte dens le
scénario poursuite, plus faible dans le scénarie libéral) o deux
effets économiques essentiels :

-~ d'une part, il rentabilise l'effort d'déquipement €lectrique
{surtout en début de période},

- d'aytre pert, il perwet de minimiser les sorties de devises,
l*électricité remplagant largement les combustibles importss.

Forts de cette double adaptation ces scénarios foat peu appel 2
des programmea de meltrise de l'émergie.

Le scénario libéral représente l'engagement le plus modéré

possible dans le nucléaire tout en bénéfFiciant diuyn minimum de
bénéfice d'actions d'économies d'énergie.

RQans les seénarlos rompant & plus ou mains lang terne avec le

nucléaire

S5ans une politique volontariste d'éconcmie d'énergie, ces
gscénarios gboutiraient & une catastrophe économique.

Ne pas diminuer les besoins d'électricité par exemple en devent
satisfaire une demande d'électricité maximale de 9} GW comme dans
le seénarioc libéral, imposerait la construction d'un perc de
production 3 base de cemktraies charbon de prés de 55 GW (92
trenches) soit & 3 milliards pidce priés de 276 milliards de F,
autant 4que la poursuite du nucléaire |

MNe parlons pes des hémorreglies de devises : importations de
pétrole et de gaz pour le chauffage plus importations de charbon
pour les centrales Ehermiques.

Il n'y a pas de scénario viable économiquesment qui ne conjugue de
fagon Ectalement proportionnelle changement de politique
électrique et malitrise de l'énergie.

Dans les 3 scénarios libéral, américein et arrét, a été compté
comme dépense supplémentaire, l'équipement en chauffages centraux
de 400 000 équivalent logements par an, se substituant au
chauffege électrique. Ce surcobt est congidérable 92 milliards

de F pour les 20 prochaines anndes, mals impératif pour stabiliser
les besoins d'électricité.

A eceux-e¢i viennent s'ajouter pour le scénario arrét les 70
milliards nécessaires au remplacement du chauffage électr;que qui
équipe déja 4 millions d'équivelent logements en 1986.
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L'eat en fait, ce point qui pénalise le scéneric arrdt par rapport
aux gutres. Les 162 milljerds & consacrer & la pose de chauffages
centraux représentent le double des investissements de production
d'électricité & engager ! -

Feute d'informations fiebles n'a pas 6té comptée l'économie pour
E.0.F. de renforcement du réseau électrique netionsl. Cette
‘absence de prise en compte favorise largement le scénarie
poursuite dans les comperaisons |

Comperaigon des investissements cher les consommateurs

investiassement nul mwais
renforcement réseau

Scénario powursuite :

Scénario libéral : 141,11 milliards de F

Scéénario américein : 212,4 milliards de F

Scénario arrét : 332,3 milliards de F

Devient déjb plus riche d'enseignements la comparaison du cumul
des investissements de production d'électricité et de maltrise de
1'énergie. Ce classement s'établit comme suit :

Cumul des investissements b la production et 3 la consommstion

Clessement des scénarios

l. Scénario poursuite : 267 milliards de ¥

2. Scénario américain : 292,3 wmilliards de F
Cet écart de 10 X est tres faible. Il est bien inférieur b ls
merge d’'erreurs de nos calculs {(non prise en compte des colts de
renforcement de réseaux par exemple).

Une sortie douce du nucléaire ne colte gudre plus cher en
investissements que la poursuite du nucléaire.

3. Scénerio libéral : 346,4 milliards de F

Son sous-investissement dans des centrales nouvelles par rappart

au sgénario de simple continuation du nuclésire est inférieur ay
colt de ceonstructions de chauffages centraux dans les iogements,

du point de vue de 1l'investissement il est pénalisé (surcolt de 80 .
milliards de F}.

4. Scénario arrét 412,1 milliards de F

" Le surceOt d'un arr&t d'urgence du nucléeire s comme prix une

surcherge d'investissements par rapport & ume sertie douce du
nucléeire 120 milljarde de F. Dans la mesure od il peurrait &tre
pergu comne un acénario catastrophe, privent le pays de
l'utilisation centrale qu'il feut quand méme payer, ce colt sur 20
ens est relativement modéré. Le programme nucléaire a coOté depuis
10 ans 400 wmilliards de F.

Hais le colt en investissements n'est pas le seul jindicsteur du
poids, pour une économie, d'une politique gnergétique.
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ETUDE COMPAREE DES ENVEST1SSEMENTS

en coirts octvalis€s svr 20 ons

en GF

Pourzujte Lib&eal J Ambricain ArrEr

INVESTISSEMENTS DE
PROOUCT 1O CENTRAL 15ES

. finition des ré€actevrs en .
chontier octuel hement 85,3 85,3

cobt de la recherche au-
elénite appliguée 2 GFfan 17,2

commonde de nouveoux
réocteurs nucléolres

.

144,5 120,0

- ¢ommande de centrales

charbor 49,3 4%,2

commande d'&ollennes ef
ceatroles micro hydrav-
llgues

.

3.4 30,6

Sous-fakal 87 GF 05,3 79, ¥ 7%,6

INVESTISSEMENTS DE
MAITRISE OHEZ LE CONSOMMATELR

. surcovt de réclisorion de
chavifages centroux & la
place de CEJ o - ¥2,0 ¥2.0

progrormes d'éconamies
g énergie

- scénario lLibérol 5 GF 49,1

- scénaric anéricaln 10 GF ¥8,2
- scénaric areéd 15 GF

2,0

.

147,3

. terplocement des c?euffoges
€lectriques Installés en
1D ans 70,8

. cogénération industrie ot

réseovx de chalewr (15 ans) 22,2 22,2

Sous-total 141,1 21z,4 332,31

TOTAL INVESTISSEMENTS l 267 44,4 292,12 4121

COMPARAISON DU POIDS DE L’ENERGIF DANS LES IMPORTATIONS

Le talon d'Achille des scénarios non nucléeires risque d'&@re_une
dégradation du commerce extérigur. Apr2s un sonet a 180 ?Lllzards
de F en 1985, le codt des importetions énergétiques devrsit

rebaisser & 125 en 1986.

2 hypothiéses d'évolution du prix des émergies ont été faltes
(avec une parité F/dollar 1 dollar = 7,5 F)

. . d
- celle d'un pétrole & 50 dolliars le baril en 2007 qui correspon
& une reprise de contrdle du merché du pétrole par 1'OPEP avec
sjustements des quotes de production des différents pays afin de
soutenir les prix.

- celle d'un pétrole 2 26 dollars le bsril qui %raduit un wmaintien
du bas prix des émergies d0 & une concurrence forte_ent;e
praducteurs (avent probablement une hausse brutele inévitable due
A la raréfaction des ressources et & ls hausse des colts

Textraction).
d'extr 3 15




DEVISES

193¢

2007
Hypothese haute

2007

DEVISES
COMPARAISON DES SCENARIOS

Hypothése basse

Poursuite Libéral Américain Charbon en ’;;':zt Nucléaire
1986 125 Y 125 125 125
1987 126 125 o125 i42 © 128
199 | 129 ' 125 i 12 157 117
) 1995 : 130 : 125 124 159 159
000 | 133 126 L1z 145 145
2005 | 135 Loz Co123 133 133
2006 136 Y T REY 131

COMPARAISON (en colts actwolisés sur 20 ans)

en milliards de F

Hypoth2se houte
Pérrole @ 50 § le b.

Hypethese basse
Pétrole & 26 5 le b.

Pétrole 500 2 700 1 460
Gaz 1150 1950 1 260
Mn | 600 660 500
IMPORTATIONS DE COMBUSTIBLE POUR LA_: - ihé iricai
PRODUCTION D'ELECTRICITE g Poursmte; Libéral Américain Arrét
Horizon 2007 Charbon :
. centrales
en MTep " thermiques 6,566 ; 6,66 14,7 75,7
: s jon i
|
- industrie ‘ 47 4,7
. réseau i J 3,5 3,5
TOTAL charbon i
en MTep 6,66 6,66 ; 122,9 87,9
TOTAL product. :‘
‘nationale - 3.3 - 3,34 ' 107,9 72,9
en F - 2,20 - 2,20 71,2 48,1
 Nuciéaire 571 513
en GF . 3.5 3,31 71,2 58,1
DEVISES
COMPARAISON DES SCENARIOS Hypothése haute
Evolution des P : ih Zricai Arrét
sorties de devises QuUrsuite Libéral Américain Charbon en base | Nucléaire
1986 125 125 125 125 125
1987 131 30 130 140 130
1994 174 163 162 219 168
1995 180 167 166 219 219
2000 210 191 130 219 219
2005 ) 24D 216 2ie 218 Z18
2006 247 222 276 218 218

Cobt totol] Ecort scéna- Colt total |[Ecort scéncrie
rio paursvite poursulie

Scénaric poursvite 1708 - 1247 -
Scénario libéral 1402 - 104 1228 - 3%
Scénorio américain 1405 - - 103 1230 - 37
Scénorio arrét

Aj. charbon en base

de 87 & 95 187% + 171 1452 + 185
B/. ::‘5“;';;“ base 1741, + 40 1306 . 39
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Les scénarios libéral et américain sont dconomes en devises sur la
période de 20 ans par rapport au secénario poursuite.

Néanmoins le scénario américain au-deld de 20 ans deviendrea
largement le plus masuvais pour le commerce extérieur de tous les
scénarios avec un déficit ennuel de plus de 30 millierds par
rapport eu scénaric poursuike lorsque les centrales charhon
remplaceront le nucléaire.

Dana le scénario arrét deux variantes ont £té distinguses. L'une
consécutive par exemple & une succession d'accidents nucléaires
greves et & une mobilisation de l'opinion,, avec utilisation
prioriteire dés 1957 des centrales charbon sur les centrales
nucléaires aboutit quelque soit l'évolytion du prix des énergies 3
uneg hausse des sorties de devises de 180 milliards de F sur 20
ans.

L'autre variante, qui maintien le nucléwire en base d'ici 1995,
dete d'arrét du nucléaire, permet une sortie de devises beaucoup
mieux maftrisée (40 milliacrds). Au deld de i'horizon 2007, ce
scénario est de tous, et de loin ie meilleur su niveau de ses
incidences sur le commerc: .xtérieur.

Sous ce critire, la meilioure sortie du nuclésire est celle ol
les économies cenktrées suc les €nergies importdes contrebalaneent
largement les importations de charbom pour les centrales
thermiques.

= %

COMPARATISON DU PGIOS DE L'ENERGIE DANS L'ECONOMIE

£n 1986, 1la facture énergétique & payer psr les ménages, les
collectivités publiques ek les enktreprises avoisinera les 304
milliards de F. Cette Facture pour les consommateurs évoluera eon
fonction des sceénarios suivis el du coll des énergies importeées.

COMPARATSON

en milliards de F

Hypothése houte i Hyporhése bosse

Les résultats de la comparsisen entre scénarios sont limpides.

Plus il y & maitrise de l'énergie, moins )l'énergie immobilise les
ressources fFinancitres des ménages et des entreprises.

Les écarts entre scénarios sont considérables méme en cas
d'énergies importées bon marché. Ces capacités financikires
libérées par une amélioration de l'efficacité énergétique dans
chaque usage Final de l'énergie sont neitement supérieures aux
surcofOts d'investissements induits par une sortie du nucléaire. .

Bien évidemment, les consommateurs, particuliers, collectivités
publiques ou entreprises peuvent utiliser ces ressources B
d'autres fins que l'investissement énsrgétique : pour consommer
plus, pour augmenter les cepecités de production industrielle,
pour moderniser les installations ou pour tout oeuvre d'intérét
collectif protection de l'environnement, formation...

L'Etat a tout un arsenal de moyens réglementaeires ou incitatifs
pour orienter une telle ressource financitre.

Bien sdr, dens ce jeu de scénarios nous n'avons pas analysé les
conséquences mecro-économiques de le libération d'un tel flux
d'argent {sur l'inflation, la croissance économique, 1'importetion
de biens d'équipements). A ceux dont c'est la mission de percevoir
et d'analyser comment tirer le meilleur profit collectif du
considérable intérat de le maitrise de l'énergie sur le-long terwe
que noys avons constaté.

Liessentiel est qu'avec la maitrise de l'énergie le pays a le
moyen de changer de politique $nergétigue et de sortir du
nucléaive sans mettre en péril l'économie et sans effort )
financier. Cela est vrai, m2me dans le scénsric err2t d'urgence.

Le mattrise de l'énergie paie largement le sortie du nucléaire.

COMPARAISON DES BILANS EN CHARGES
POUR LES CONSOMMATEURS

en F %6 sans inflation Hypothése haute

des prix des prix
! Cotit total|Ecart por rop-i Coiit total )Ecart par rop-
i actualisé [port au scéna-! actualisé port au scénario
rio poursulte i poursuite
Scénario poursuite 3746 0 i 3193 i .
Scénarlo libéral 3539 - 207 } 3037 i - 157
Scénaria américain 3420 - i - 326 L2947 (. 248
Scénarlo arcét i
- charben en base 3145 - 581 _ 2780 - 413
. nucléaire en base 3130 - 814 i 2739 - 454

a0

_ Poursuite Libéral Américain Arrét
Facture 1936 297 297 297 297.
1990 : 342 329 321 307
1995 ; 400 370 35 o321
i
2000 457 413 323 315
2005 54 456 426 350
1
Cumul actualisé sur .
20 ans 3 746 3 539 3 420 3130
en GF 0 - 207 - 326 © - 818




FACTURE EMNERGETIQUE 1985

«n GF

Pértole | Gaz Ods ] = Elecrricivré| TOTAL
Industein
A yevitoce 17,0 ¥,2 ' ¥ [ 8,7 44,5
Habltar
Tertloire 3,5 | 29,0 7.5 (7% .,¥ 167,1
Tranaports 1,4 - - - 3,y 65,5
TOTaL 1w, [ 38,21 14,5 &,8 124,53 92,1
'PRIX DES ENERGIES Pérrole Goz M5 BN Electeiclrd
PAR SECTELRS 1786 Industsie »00 1so | ese | 1oop 1400
Habi tat 1735 2500 aoon 2000 2700
Agrlevitere 150 3000 - - 2%00
Tronsports 400 - - - 1500
- Hypothése howte (pérrole 50 $ le b)
tlx HT 1%:=25F PRIX DES ENERGIES
PAR SECTELRS 2007
Electticire Elecrriciré
Pétrole Gaz o5 ENR scénorle seénoarlo
- oméricaln povriulte
«F orcEr &t Vibérol
Industrie .. Ve00 2000 . oo 1000 1440 taop
Hablrot 3500 2500 %00 1508 835 2545
Transports 4000 - - 4000 171¢ 1530
Hypothése bosse  (pétrole 25 § be b)
Endustrie §00 1400 500 1000 1440 1300
Hablyar 1808 1800 1800 1500 2835 2545
Trensports 2000 - - 000 1790 1538
SCEMARTO POLRSUITE
. Pétrole Gaz Oo4s BN Elecrrlcité TOTAL |
FACTURE ENERGETIOUE 2007
hypothdse haute '
Jaduserie
wti““"e . 20,4 22 6,4 6.7 34,4 104,23
Hobltax
Terriolre 52.5 32,5 5,0 4,8 134,12 35,0
Tronsports 164,0 - - - 3,4 T6%,4
TOTAL 37,1 M5 17,4 5.5 194,2 510,7

SCENARID L IBERAL

hyporhise haute

en GF
Prix HT FACTURE BNERGETIGUE 2007
Péteale Goz Ms BR Electrlichté TOTAL
Industrie 94 9
Jagrlculrore 15,6 0 4,4 1,5 a3, 4 4,
fiabirat ’
P‘"m“ 56,0 75| 12,0 | 7,8 59 212,3
[Tronsports 124,0 - - 8,5 4,0 44,6
TOTAL 207,46 57, % 0.4 15,4 152,7 £53,8
SCENARID  ARRET
FACTURE ENERGETIQUE 2007
. Hypothdse havie
Pérrole poz oS ENR Electriclté TOTAL
Indusirie 21,6 14 7.8 3 3. ar, 5
Agrlevlrore .
Hobitot 35,0 kL] 18,0 13,2 45,2 165,44
Tertiaire
Tronsperts 5,2 - - 7.2 6,5 1o,7"
TOTAL 151,8 52 27,8 23,4 104,8 351,8

FACTURE BMNERGETIQE 2067

SCEMARIO AMERICAIN

hypothise haute

en milliords gi_u F

Coﬁn hors toxes
1
Pétrule Gazr s BNR Electriciré .- TOTAL
fndusrrie 18,2 24 ?,5 3 38,2 | 72,9
Agrlculture )
Habltat 3,1 3¢,z | 15,4 1,7 97,8 | 193, 4
Tertlalire i
Tronsperts 28,4 - - 7.2 4.4 I 48,2
i i
| ToTaL 184,7 54,2 | 251 21,9 T40, & 428,5
SCENARIO POURSUITE
FACTURE HORLION 2007  Hypothdse basse
| Pétrole | Gaz CMS ENR | Electricité TOTAL
Industrie 1.2 154 ¢ 07 54,6 8§
Habitat 27 23,4 5,4 58 136,2 196,8
Transports 33 . - - 3,8 pL 8
57 TOTAL 1213 38,8 L% 5.5 194,6 371,6

[ em—e ey ey



) SCENARIO LIBERAL
FACTURE ENERGETIQUE
Hypothése basse
Herizon 2007
Pétrole - Gaz | cMs ENR . Electricité ' TOTAL
4| ndusteie 3,6 14 & 1,5 49,4 79,5
Habitat 28,8 27 5,8 7,5 99,3 168
Transports 63 - - 2,2 4.5 74,7
TOTAL 105,4 41 11,4 1,2 153,2 322,2
SCENARIO AMERICAIN
FACTURE ENERGETIOU .
QUE Hypothése basse
Horizon 2007
Pércole  Gaz CMS . ENR Electricité | TOTAL
Industrie 9.9 [&6.3 .3 3 33,2 74,7
Habitaz 19.6 21,3 9.4 1.7 97.8 166,3
Transports 64,2 - - PR &6 71,2
TOTAL 93,7 38,6 16,2 17,1 140,6 306,2

SCEMNARIO ARRET

FACTURE ENERGETIQLUE .
. Hypothése basse

Horizon 2007
Pérrole  Gaz cMS ENR  , Elecrricié| TOTAL
Industrie 7.2 9,2 7 l 3 13,1 60,1
- T i i
Habitat 13 27,4 10,8 ¢ 13,2 ! 65,2 13%,6
4 Transports 47,6 - . P24 : §,6 58,6
TOTAL 72,8 a2 17,8 18,6 . [0&,9 253,3

CLASSEMENT FIRAL DES SCENARIOQS

Toujours per comparaisen au zcénsrio poursuite, 2 scénerios se
dégegent comme minimisant lez handicaps tout en disposant de
sérieux svantages :

. Le scénario libéral :

e e e

Le surcolt & long terme de rééquipement du nucléaire (80 milliarda
de F) est en quelque sorte préfinancé par les économies d'énergie
(150 millisrds de F}.

Scéneric sans risque, il est & tout-d-coup gagnamt et eméliore le

comoerce extérieur.

2. Le scénario erret evec msintien du mnusléaire en
base dTici 1995 i

Le surcolit en investissements de 120 milliards b court terme eat
largement centrebslancgé par ls baisse des charges d'émergie pour
1'ensemble des consommateurs (su meins 450 williards de mieux que
le scémario poursuite)

Scénario plus difficile & engager, il s'effirme de loin le
meilleur & long terme.

? scénarios, tout en restsnt plus performanta que le simple
poursuike du nuclésire appareissent en conclusion copme comportant
des confireparties.

i. Le seénerio “"eméricein"

Bien que tres intéressant & court terme {investissenents feibles
et gains de charge importants) il “s'effrite"™ sur le long terme.
Dis que, le charbon remplace le nucléaire vers 2007, le commerce
extérieur flenche ! (sauf si av-deld de 2000 le pétrecle remonte
au=dessus de san cours de 1985, ce qui est tout de miee probable}.
Ses résultats dépendent de laz décdte charbon/pétrole.
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Le scénario srret avee priorité immédiste sux

. 2.
. L: LB SCUNBALAI0 SFTet avee Prio
centrales charbon pour le production d'électricite

La ségurité des populstions, & travers la réducfion du
Fonct;oqneueat des centrales nucléagires des 1984 eu minimum
nécessaire, & un codt, celui de &0 milliards {codts sctualisés)

Mais sur le long terme, ce scénario garde toute za qualité et
abserbe largement ce surcodt initial.

REMAROUE QUANT A LA FIABILITE DES RESULTATS

Tous ceux qui ont 1'habitude de Faire des simulations savent qu'i]
Y 8 deux cas de figure ;:

Celui tris fréquent, oh.dl- facteurs & forte veriabilite agi

e X i issent
de ffgon contradictoire ; l'honn2teté impose alors d'étre_g
.extrémement prudent. Voute erreur d'évaluatjon peut aboutir 3
renverser les conclusions. ’

Existe aussi le cas ob les tendancesz conv . i i
. S 2 ergent ; les simulations
donnent une impression forte de "stabilite", !

C'est le cas duy treveil que nous venons de Faire. Les eriteres de

. Tenkabilité d'une politique de maltrise ge l'énergie sont tris

bien connus., Dans les simulations, ils déyayent une rente azee en
cas de bus prix de 1l'dneryie sur 2¢ ans. Les ordres de grandeur
sont tels que les incertitudes sur les auyires calculs ne peuvent
tenverser les conclusions. :

CONCLUSION POLITIGUE

fette analyse de la politigue énergédtique en trois critéres, célui
de la rentebilité économigue, celui de la sécurité des
populations, et cz2lui du temps feit apparaitre de nombreux

enseignements.,

D'apord appzrait l*extraordineire Fait eccompli que
représente le parc nucléaire frangais. D'un cout hallucinent,
il implique un endettement de pries de 2UU milliards de Franes,
il est totalement. surdimensionné par rapport 3 la demende
actuelle d'gnergie obligeant & arfificiellement stimuler la
consommation d'dieckricits »t donc 3 faire payer le
suyrsquipement par les conssmm-teurs. A cela s'ajoutent les
risgyues considérsbles auxquelsz la population est expoesée.
Cette empreinte marque l'ceonowie jusqu'd 2010 sauwf & emngager
de nouveaux investissements de prodution d'énergie, pour
cchapper 2u risgue, s'impesant ainsi & tous les gouvernements,
gquelque seront ieurs choix et les nouvelles contraintes ou les
opportunites histoeriques auxquelles iis auront & faice Face.

1 -

2. = Lo flexibiliteé trids importante de le demsnde d'énergie scquise
depuis la crise Ju pétrole appareit--aussi.. - T .
Nos €conomies sont maintenant multiénergeiiques. Un savoir=-
faire considérable a été¢ accumulé & travers les bureaux
d'études, les producteurs de materiels cconomes en £nergie,

© les gesiionnaires, le secteur du batimeat et les installateurs

de metériel. Celui-ci permet malgré-tout un grand éventeil de
stretegies =nergétiques credibles dconomiquement ¢t de piuvs en
plus efficaces ¢nergétiquement. Lette flexibiliié se traduit
par une possibilite de sortie du nucléaire dans le scénarie

arr2t en 8 ans

3 « Les besoins de (insncement pour construire um nouveau
potentiel de de production énergétique et lancer des
programmes de maitrise de l'énergie, dans les divers scénarios
présentent un surcoul actualisé qui ve de 75 & 120 milljards
étalés sur 20 ans, soit l'équivalent d'une commande d'une
demic & une tranche nucléaire. Ce gui est relativement faible.

Bien sur cels représenkte ume penctisn importante sur la .
capacité d'investissements Ju pays. Mais le question de savoir
si pour l&a peys en existe la capacité de Financement Lrouve
vite sa solution. Lelle-ci est dégagée par les économies
d'énergie elles-pemes.

o5




4 - Heureusement, les travaux de maitrise de l'$nergie grece &
leur temps de retour de pris de 5 ens en moyenne s'amortissent
trois fois en 20 ens. Ils dégagent denc ume menne finencidre

considérable. Cette capacité de financement fait que les 4 R
scénarioe ee classent par rapport ¥ leur capecité de diminuer ':é?

le poids de la fecture énergétique sur l'économie en fanction
de 1l'importence de lfeffort d'économie d'énergie engagé. Cette
manne east telle qu'elle permet lergement de dégager les
beecing de fingncement de remplacement du pare nucléaire., Le
acénario le plus souhaitable économiquement est d'ailleurs
eelui ol les efforts de majitrise de l'dnergie sont les plus
importants et e'est aussi celui qui réduit le plus la dépense
des ménages et des différents secteurs dconomiques, auvgmentant
en cela leur confort ou leur disponibilité pour des
investissements productifs.

5 - Le bilen en devises
En premiére approche, un retour au charbon pour produire de
1'électricité semblait devoir etre catastrophigque pour le
commerce extérieur. ’

En feit, la réalisation d'écomonies d'dénergie en perticulier
de pétrole dans les transports, limite ce hendicap.

Meis comment donc l'idée de la fatalijté du nucléaire e—t-elle pu

s'instsll_er dans 'oginian 7

£n feit, le problime du nucléaire a toujours été isolé, sorti du
contexte plus global dz l*émergie. C'est cette réinsertion que
nous avons tentd. Les résultats sont la. Aucune fatalité’
économique du nucléasire n*existe. La France est libre et donc g
. responsable de sas cnolx énergétiques. Poursuivre le nucléaire ne
peut plus aveir coase allici une prétendue contrainte économique, ¥>
i1l s'agirs alors clairemsn: c'un choix de société. Le débat n'esti
. plus gue polificue. Aux nsmszes et aux {emmes de ce pays de
décider. - -

il
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PUISSANCE DES PARCS ELECTRIQUES

{Unités en fonctionnemant) © .

Hotlzon 1997

Povrsulte -

PUISSANCE DES PARCS ELECTRIQES

{unités en fenctlonnement}

Horizon 2007 R

P S L A S

Libérol * |Amérscain | Arrét
' -poursuite libésral onéricein - orrét
* Nucléaire
" . pare existant fin 86 - 50 50 50 orrét Nucléaire N
. mise en rovte chon- ' ' . potc existont en 6§ 40 40 - -
tiers acruels : 22 2 - - P ' :
k .. . . porc comraondé avant 22
+ povrsuite duv progromme 13 : fin 84 . i - - -
1 ommand - - - :
; nevvelles commandes _ . nouvelles commondes 20 26 - -
: B5 oW 72 v - 50 GW
- : 8z 66
E.M.R. . A . -
- hydrevlique fin 84 23 23 23 " 23 CENR. .
. microhydrouliques . - 5" I 5 - hydrovlique Fin B¢ 23 23 L 23 22
nquv.rellt_z's comrnndef : . microhydravlique - - k- 3
" . &ollen [nouvelles - . foli - . — '.',.'_.3 . : 3
echmandes ): : - - 2 2 Totien
. .23 23 . 30 20 23 23 11 31
Chorbon : . * Chorbon - . - - .
: ~ . pore clossique Tin 86| - s I3 é é
. parc classique cons- -
i tivit ovent 84,21 - 18 oW 18 18 18 + nouveaw pore chorben - - 30 ) 14
; non déclossé ) '
: .+ novveou parc charbon - - 5 4 s é 3¢ 20
18 18 23 - 24 Cogénération - - 10,3 10,3
i  Cogénérotion - - 4,5 4,5 TOTAL ERRAN 95 GW 77,3 ow 61,3 oW
126 Gw™ | 1N13.6w_ 107,5 Gw 58,5 Gw

TOTAL

PR P

e T < 0§ e n e meena e s s L e o e e



UNA PROPOSTA PLER a4 CASa NOSTRA.

CAP A L APROFITAFLIT INTEGRAL Do LE3
FONTS RENOVABLES D ENERGIA.

Grup de Cientifics i Técnies per un
Futur No Nuclear - G.C.7T.P.1F.N.H.

Barcelona, gener 1984



CARP A L'APROGITAMEIDT INTEERAL DE.
13 FOUTS REUCVABLES B'ENEREIA

1. Introduccid.

2, Objectius.

2.1 Autososteniment energétic,
2.2 Interdependéncia.

2.3 Fonts renovables d'Energia ii‘:’

Reciclatge de Materials.

2.4 Energies netes, barates i se-

gures,

!

2.5 Managament local dels temes :

energétics.
3. El cami per assolir els objec-
" tius,
3.1 Establiment d'un marc
escaient.

legal

i

3.2 Introduccié de la comptabili-

tat energética en les diver-

ses activitats de la societat.

3.3 Adequacid de l'economia
energética actual a la reali-
tat.

3.4 Foment de lleducacié i la in-
formacid energética.

3.5 Readlitzacid de Plans Energé-
tics a ndiwvell local,

4, Propostes inmediates.

1. INTRODUCOIO

La humanitat ha utilitzet § atdit-
za l'energia de dues maneres
prinecipals. D'una:banda hi ha un
Gis vital, per a l'alimentacié, B’
hitra banda hi ha un (s social en
el qual s'inclou tant 1%s dabo-
ral-industrial (obtencid de mate-
rials, transport de perscnes, ma-
téries i informacié, substitucié
de 'treball -humd -tant fisic com
mental-,...), com 1'is recreatiu .1
e comfort.

L'as vital, endosomatic,
gla no varia pas gaire entre
persones. A mesura gue augmen-
ta la quantitat de diners disponi-
bles, la compra d'energia en for-
ma d'alimentacié augmenta relati-
vamerit poc i aviat té un limit,

d'ener-

Podriem dir que la veritable cri-
6i energética és la que hi ha
gquan les persones no arriben a
les 2000 o 3000 quilocalories mi-
nimes de subsisténecia bioldgieca,

Aquesta és la crisi energdtica
gque ens sembla veritablement
greu.,

Pel que fa a 1"is exosomitic Q'
energia, la humanitat no té ins-
truccions genétiques gens cla-
res, La compra d'energia per a
1"is exosomatic no sembla tenir
Ifmits i de fet una persona rica
d'un pais de l'Atlantic Nord dis-
sipa, cada dia, fins a mig milié
de quilocalories, en forma de
productes consumits, transport,
refrigeracié i calefaccid domésti-
ca, etc.

Es irracionsl somniar amb l'sug-
ment continuat de 1's d'energia
Es injust, d'sltra banda, que els
polftics i els tdcnics dels paisos
rics estiguin més amoinats per
l'anomenada "crisi energética™ a
aquests paisos que no per la ve-
ritable cnisi energética, és a dir
la fam als paisos pobres.

L'interés estrategic dels poders
econdmics, politics i militars per
exercir un control, cada vegada
més inbens, sobre les persones |
les comumnitats, juntament amb la
necessitat  d'abaratir Ia  teecno-
logia nuclear militar han portat a
prometre l'expansié continuada
de 1'Gs de 1'epergila, mitjancant
uns subministres abundants a
través de l'energia nuclear.

Perd cada dia que passa els fets
demostren que la nuclear és una
tecnologia:

- d'un elevat grou d'unmaduresa,
com es veu de ['augment con-
tinuat d'accidents ncorreguts a
les centrals nuclears arreu del
mén (als EUA, 2300 accidents
I'any 1979, 4500 l'any 1982),
de l'augment continuat del
nombre de treballadors expo-
sats a dosis significatives de
radisciéd (84322 treballadors als
EUA, l'any 1982, dels quals un
35% exposats a dosis superiors
a 0,5 Rem) { la davallada con-
tinuada dels factors de cirra-
ga (als EUA, 66% l'any 1977,
35% l'any 18983),

- econdmicament ruincsa, ' com
se'n desprén de l'augment de
Vendeutament de les empreses
eléctriques tant a 1'Estat Espa-
nyol com & la resta del mén,

- que produeix energia eldctrica
a uns vcostos més elevats que
olires fonts d'energia, ja gue
¢l cost i el temps de construc-
cié s6n més elevats que els
previstos originariament, gue
els costos d'operacid i mante.-
miment wan en saugment, gque
songeixen problemes no espe-
rats suposant costos de repa-
racié imprevistos, que la pro-
duccié resl d'energin eléctrice
és menor gQue {’e¢esperada,.......
A més, els costos d'emmagatza-
‘ment de les deixalles i de des-
mantel, lacié de les centrals sén
fins avui, desconeguts.

- menys confiable que altres
tecnologies convencionals i de
molt baixa sensibilitat (neces-
sitat de poténcia de reserva,
de compra d'energia de subs-
titueié no programada,...)

Tot nixd fa que els programes
nuclears a molts paisos estiguin
practicament paralitzats (als EUA,
noe s'ha produit cap nova coman-
da de central nuclear des de 1
any 1979 i en canvi s'han pro-
duit 109 cancel.lacions des de
1972, tlequivalent a 120000 MW, o
sigui el 80% més de la potdneia
nuclear instal.lada avui als
EUA).

A la gran irracionalitat que su-
posa el donar més importancia a
I'is social (recreatiu 1 laboral-
industrial) de l'energia que no
donar-ne a 1'Os vital, és a Qir, a
preocupar-se més de la (falsa)
crisi energéticd dels paisos ries
que no de la veritable crisi e-
nergética de la gent que té

gana, s'afegeix una altra
irracionalitat menor, a nivell
local: el fracas continuat de les




previsions de la . demanda
denergia (per a f0is exosomatic)
a 1'Bstat Espanyol i a tots els
paisos industrialitzats,

La irracionalitat de 1la politica
energética implementada a 1'Estat
Espanyol els darrersanys va me-
nar al pgovern socialista (abril
1984) a decretar la "congelacio"
‘de l'entrada en funcionament de
5 grups nuclears i a dictar un
conjunt de "normes técniques
que faran possible el sanejament
financer de les principals compa-
nyies eléctriques del pais".

Si° quelcom hi ha de comil en els
diversos intents de planificacié
energética és el fet que cap pre-
visié s'ha assemblat a ja realitat
del que ha passat.

No obstant els planificadors
insistelxen una i altra vegada,
eny darrera any, en l'expansio
del consum d'energia. També any
darrera any, les previsions dels
"experts" sén desmentides pels
fets reals.

Perd ells continuen concentrant-
se exclusivament en una politica
d'oferta d'energia i cerquen d'
assegurar-nos un  subministra-
ment messiu d'energia.

Per a nosalires ecologistes, cal
_fer tot el conirari: partir de la
demanda, " de les necessitats
reals de la poblacié i de la Im-
ddhstria.

Cal modificer, ja ara, la nostra
manera de fer s de l'energia,
posant fi als nostres habits de
malversacié i autolimitant les
nostres necessitats. Necessitats
que moltes vegades sdn excessi-
ves si tenim en compte la misé-
ria absoluta de molies societats
de l'anomenat Tercer Mon.

Nosaltres no tenim cap dret a
esgotar els estocs d'energia fos-
sil no renovable (carbé, petroli,
gas natural,...) sense preocu-
par-nos de les generacions que
vindran darrera nostre i sense
preocupar-nos dels pafsos de I’
anomenat Tercer Mdn, les neces-
sitats energétiques dels quals
ben segur que creixeran.

El modus de vida europeu -nord-
americd es -basa en un consum
creixent d'energia i només és
possible a condicid de negar el
dret a I'ds de l'energia a moltes
societats no  indusirialitzades.
Les societats de 1'Atlantic del
Nord explotem I ens spropiem de
les fonts d'energia fossils i dels

2

recursos no renovables de
reglons senceres del planeta on
la poblacié local no disposa ni
del minim vital (en alimenis, en
energia,...) per a sobreviure.

U'n tret caracteristic de les so-
cietats industrialistes és el des-

mesurat consum d'energia. El
malversament energétic és una
constant a qualsevol nivell. La

publicitat no deixs d'incduir-nos
noves  necessitats, supérflues
gairebé sempre. Per acabar-ho
d'arreglar els poders piblics no
dubten a fer alirnces amb els
mitjans financers i industrials
privats  per tal de promoure 1'is
iqeficient i irracional de l'ener-
gia.

Paral.lelament el sistema indus-
trialista imperant a les societats
del nord de I'Atlantic fomenta la
intoxicacié informativa en gles-
tions energeétiques, amagant els
efectes que la produccié centra-
litzada | a gran escala d'ener-
gia té sobre els ecosistemes na-
turals. -

2.0BJECTIUS.
Davant aquesta situacié, els eco-
logistes propugnem:

- Pautososteniment energétic de
les comunitats a tols els ni-
_ vells, com a grad necessari per

a abastir una societat autosos-
tinguda, és a dir, uns
societat que configuri els seus
sistemes econdmics | socials de
manera gue els recursos natu-
rals i els sistemes que supor-
ten la vida siguin conservats i
renovats constantment,

la interdependéncia miatua de
les comunitats de forma que els
sistemes energétics deixin de
tenir l'estructura jerdrquiea i
unidireccional que tenen en el
si de les societats indus-

trialistes., (uns poes centres
productors d'energia i molts
cenires consumidors) 1 es
transformin en una estructura
en malla bidireccional {molts
centres productors i consumi-
dors).

I'is generalitzat de les fonts
renovables d'energia -aguelles
fonts d'energia gque per més
que en fem Us no s'esgoten (el
sol, el vent, laigua, la ve-
getacié,....)-, del reciclatge
de materials i la reduccié de la
dependéneia  dels  combusti-
bles fdssils i fissils i dels re-
cursos no renovables.

el dret inalienable de les comu-
nitats a utilitzar fonts d'ener-
gia_netes, barates i segures. _
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-el dret de les comunitats al
manegament local del seu sis-
tema energétic.

3.Et CAMI PER ASSOLIR E
OBJECTIUS. :
Els ecologisies som conscients

gue la situacid energitica actual
és fruit de politiques energéti-
ques Imposades per les grans
corporacions energétiques i que
squesta situacld no es pot can-
viar en un obrir i tancar els
alls.

Es ben cert que els sistemes
emergitics -i més e¢ls grans sis-
temes  energétics centralitzats
actuals- tenen una considerable
inércia. Perd aquesta constatacié
no ens eximeix de la respomsabi-
Iitat que tenim davant els mos-
tres fills i els fills dels nostres
fills i davant els pobles de l'ano-
menast Tercer Mdn, dlintentar
canviar la situacis sctual.

1 la situacié sctual, si bé no es
canviard en un dia, és modifica-
ble i ja avui comencem a cami-
nar, amb tot l'impetu possible,
cap a un futur energétic renova-
ble, cap a I"APROFITAMENT IN-
TEGRAL DE LES FONTS D'ENER-
_G1A RENOVABLE. I

. Per a caminar en aquesia direc-
¢ié, mo cel esperar que les ins-
titucions ems ho facin planer, ni
que els orgenismes de l'Estat ho
facin, mi tan sols que les corpo-
racions energttiques | els seus
"experts" n'estiguin convenguts.
Ho podem fer a nivell local, in-
dividualment 1 col.lectivament.

En el si de les nostres societats
sobre-industrialitzades, hi Tha
actualment incomptables persones
i grups gque han acceptat, en la
seva vwida quotidiana, la rea-
litzackd d'un canvi profund en
I"as_gquotidia de V'energia i de les

matéries 1 caminen per la via
de les energies renovables i el
reciclatge de materials.

Per aixd cal promoure un seguit
de mesures ague podem sintetit-
zar en les segilents:

3.1 L'establiment d'un marc legal

escalent.
.La situacié energética heretada
del passat, amb totes les seves:

inéreies, es tradueix moltes ve-
gades en una gran quantitat de
traves a la captacid, transforma-
cié i hs de les fonts d'energia
renovable,

Moltes d'aquestes traves sén ins-
titucionals i legals, per aixd es
fa necessari establir un mare le-
gal que no solament no posi tra-
ves sinéd que faciliti i impulsi la
captacié, la transformacid i 1%s

de les energies renovables,

Aquest marc legal ha de reco-
néixer el dret inalienable de les
perscnes 1 de les comunitats lo-
cals a la captacié de les fonts
renovables d'energia, Cal legis-
lar el "dret al sol", el "dret al
vent", ete,

També ha de recongixer el dret
inalienable de les persones I de
les comunitais a la transformacis
i a la utilitzacié de les fonts re-
novables d'energia, és a dir, el
“dret a l'autoproduccié d'ener-

gia".

3.2 ta Introduccié de la compta-
bilitat energitica en les di-
verses activitats de !a socia-
tat,

Un dels problemes que encara no
ha estat resolt per les societats
humanes actuals és el de l'assig-
naci¢ intergeneracicnal “ dels re-
cursos no renovables. :

Les societats Industrialitzades f
les que volen imitar aguest mo-
del de desenvolupament, viuen
de l'estoc de recursos energdtics
no renovables gue s'han format al
ltarg d'?poques geoldgiques que
van durar milions d'anys.

L'economia crematistica ha estat
1"inic criteri que ha governat
l"as de les fonts d'energia no
renovables.,

Es hora ja de tenir en compte la
inversi5é energltica que cal fer
quan es vol implementar qualse-
vol procés i quan es vol fobricar
qualsevol producte,

Es hora ja de tenir en compte el
consum energétic de les ins-
tal.lacions i dels aparells,

Es hora ja de tenir en compte
d'on procedelx l'energia que em-
pren les comunitats locals | veu-
re el significat que aixd té, tant
econbmica com socialment,

Es hora en definitiva, de consi-
derar l'energia com & una varia-
ble important alhora de planificar
el terrvitorl. .
3.3 L'adequacié de l'economia
energética actual s la realitat

Generalment es justifiquen les
grans iInstal.lacions energétigues
amb arguments d'economia crema-
tistica, S'ens repeteix constant-
ment que el cost per unitat 4’
energia és més baix per les
grans Instal.lacions., AixI s'ens
va imposar !'actusl dependéncia
dels combustibles fdssils 1 alxf
s'ens ha imposat la nuclearitza-
cié del pals,

Perqué en comptabilitat econdmi-
ca crematistica ocorren aquests
fenomens?.

Hi ha diferents factors que ho
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recursos energétics no renova-
bles, prescindint de la neces-
sitat que en puguin tenir Jes
generacions futures o les so-
cletats actuals que encara no
€n consumeixen,

- es genereh grans quantiitats de
deixalles de totes menes, con-
taminant quimica i radicactiva-
ment ltaire, l'aigua, el sd1 i els
éssers vius,

Ja és hora que es penalitzi l'as
de fonts d'energia no renovable
{cal reservar pel futur i/o per
situacions d'emergéncia).

Ja és hora que es penalitzi la
produceid  de  contaminacié. I
també el seu consum.

Ja és hora gque es penalitzi 1'a-
gricultura industrialista basada
en cicles oberts, amb gren con-
sum de recursos (especialment
energétics) no renovables, i més
guan la produccid de biomassa
amb métodes biclbgics (agricultu-
ra orginica o ecolbogica) no és
inferior a la de I'agricultura
quimica, :
Ja és hora que es penalitzi 1'(s
de productes no reciclats i ne
reciclables, :

Aquestes penalitzacions econdmi-
ques podrien ésser un dels fac-
tors que fessin possible la finan-
clacié del procés de substitucid
de les fonts d'energia no renova-
bles per les renovables.

&

-aplicacions, perd

3.4 €] foment de Veducacié | de
la formacié energdtica a tots
els nivells,

Per a superar l'estat actual de
desinformacié energética i, per
tant, de despreccupacié de la
gran majoria de la poblacid en
qlestions referents a l'energia,
-fet que es tradueix en gque hom
deixa en mans dels "experts" tot
alld que fa referéncia a I'energia
que diadriament emprem- és Iim-
prescindible establir canals de
difusié de la informacid, ja avui
existent, i de difusié de les ex-
periéncies que avul estan en
funcionament arreu de tot el mén
pel que fa a l'aprofitament de les
energies renovables,

També és necessari introduir es-
tudis d'energies remnovables als
diferents nivells de 1'ensenya-
ment,

Ja és hora d'establir centres d'
informacié energeética a cada po-
ble, wvila o barri, financats pi-
blicament per la comunitat I in-
dependents de les empreses ener-
gotiques,

Ja és hora que hom posi en fun-
cionament un ambiciés Pla de De-
mostracié  d'instal.lacions pilot
dedicades a "les més diverses
lotes basades
en l'aprofitament de les energles
renovables i en el reciclaige de
materials,

‘per un ecosistema.

Ja és hora d'establiv tallers d'ex-
perimentacié energética a cada
poble, wvila o barri, on les per-
sones puguin, individual i col.-
lectivament, dissenyar, cons-
truir, experimentar, provar |1
posar a punt sistemes basats en
I'aprofitament de les energies re-
novables, : T

3.5 La realitzacid de Plans Ener-
getics Locals.

Tot ecosistema natural és capag
de suporiar un cert tamsny de
poblacié animal i vegetal, en el
transcurs d'un periode de temps
donat, L'energia solar disponi-
bie, l'aigua, la fertilitat del sdl,
el clima i altres factors natursals
imposen un limit a la quantitat
de vida que pot se sostinpuda
Es el que
hom  anomena "ecapacitat de
carrega",

Un ecosistema, mentre estigui
dins els limits de la seva capa-
citat de carrega, pot reproduir
el seu nivell de vida indefinida-
ment,

Els Plans Energdtics Locals reco-
neixen la capacitat de cArrega
d'un territori donat i modifiquen
els consums d'energia de forma
que es basin totalment en els
Yinputs" d'energies renovebles,

Elaborar un Pla Energédtic Local
vol dir:

- minimitzar el consum d'ener-
gies no renovables,

- substituir les fonts d'energia
no renovables per fonts reno-
vables sempre que  sigui
possible.

La realitzacid de Plans Energé-
tics a nivell local vol dir:

- fer un inventari de les neces-
sitats de la poblacid i dels re-
cursos energétics dispenibles
dins del marc de la comunitat
local o comarcal,

- fer un inventari dels estalvis
possibles d'energia en les uti-
litzacions actuals dins de cada
sector d'activitat (residencial,
agricola-ramader, industrial,
serveis,...) tenint en compte
I'eficiéncia energiética de les
aplicacions, '

- fer un recull de les tecnolo-
gies disponibles per a aprofi-
tar els recursos energétics re-
novables i fer possible el reci-
clatge de materials,

- buscar l'autososteniment ener-
getic local i comarcal amb el
maxim possible de fonts d'e-
nergis renovable,

Un Pla Energdtic Local:

- estd pensat per a ser equita-
tiu repartint imparcialment els
beneficis 1 els costos generats




pels aprofitamenis energétles,

~ és democridtic pel seu origen i
la seva formulacié, en la seva
execucid i en el seu desenvo-
lupament.

- fomenta millores econdmiques,
I'estabilitat i la diversitat de
les comunitats locals,

- augmenta l'autonomia i 1'auto-
suficiéncia i contribueix a la
descentralitzacié politica i eco-
nomica.

4. PROPOSTES IMMEDIATES

- Cap nova ceéntral nuclear |
desmantellament progressiu de
les centrals i de la indistria
nuclear:

* prohibicié de la construccid

* de cap nova central nuclear,
com & primer pas per a evi-
tar gque els problemes actu-
#ls de les nuclears exis-
tents es multipliguin,

* desaparicid de la "Junta d'
Energia Nuclear", els pres-
supostos i el personal de la
gqual seran dedicats a pro-
moure les energies renova-
bles, l'estalvi d'energia i el
reciclatge de materials,

* estebliment dtun  estricte
_control_sobre totes les maté-

ries fissils i les deixalles
radioactives fins ars produi-
des,

* desmantellament .i)rog'ra.mat de’

les  imstal.laclons nuclears
existemts. S'establird un pla,
d'alguns anys de durada,
gque finird amb la desa-
paricié total de les mines df
urani, fabriques de combus-
tible nuclear, centirals nu-
clears,...existents dins - |
Estat Espanyol,

Supressié dels avaniatges eco-
nomics que fomenten els grans
consums d'enerpgia,

introduccié obligatdria de me-
sures anticontaminants per a
totes les instal.lacions energée-
tigues,

impediment, de fet, dels grans
accidents que pot

produir el sector energdtic |
introduccié d'una cobertora to-
tal equivalent als maxims danys
produibles,

aprofitament comunitari de 1la
calor residual tant de les cen-
trals térmiques com d'altres
inddstries,

introduccié, en qualsevol tipus
de projecte, dels apartats de
consums i rendiments energé-

tics, els quals tindran que
respectar une normative i es-
tar dins d'uns llindars, .
cbligacié d'Informar sobre el
consum energétic de gualsevol
artefacte que empri qualsevu-
lla forma d'energia, 1 que la
informacié  sigui  ehtenedora
pels nsueris, :
diversificacid, al maxim, dels
sistemes  energdtics  actuals
basats fonsmentalment en 1s
de combustibles fdssils | de
I'energia nuclear,
reorientacid tant de la finan-
ciacié com de les motivacions
de les recerques energttiques,
tant del sector plblic com del
privat, especialment els de les
corporacions i empreses ener-
gétiques,

reconeixement del "dret al sol"

del "dret al vent",... i del

dret a "l'autoproduccid de l'e-

nergia”, tant & nivell indivi-

dual com col.lectiu i comunita-

i,

foment de 'aprofitament de les

energies renovables | del reci-

clatge de materiols:

* supressié de contribucions i
de taxes per a lYis de fonts
renovables d'energia 1| pel
reciclatge de materials,

* establiment de linies de fi-
nangcament i de subvencid
per a l'is de fonts renove-
bles d'energia i pel reciclat-
ge de materials, de la matei-
xa manera que han tingut
altres fonis d'energia no re-
novables i altres sectors in-
dustrials en el pasat,

* adequacls de tots els edificis
i  instal.laclons puabliques
existents per a 1'is de fonts
renovables d'energia i pel
reciclatge de materials,

* mobilitzacid de cot.lectius de
persones sense treball, de
cooperatives de treball asso-
ciat, d'universitets i d'esco-
les de formacid professional
per & difondre els coneixe-
ments, per a crear tallers
populars comunitaris i col.la-
borar en [aprofitament de
les fonts rencovables d'ener-
gia i en el reciclatge de ma-
terials. :
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NUCLEAR POWER STOPPED IN DENMARK

On 29 March 1985, the Danish Parliament voted to
approve the following statement:

"The Parliament directs the government
to adjust the official energy plans to
meet the condition that nuclear power
will ot be used."

On 20 April 1985, the Parliament approved the
following decision:

“The Parliament directs the govermment
to free the 15 areas reserved for the
construction of nuclear power plants
before the 1 Septemnber 1985".

In fact, as a pro-nuclear Danish politician said:
Denmark has not only closed the door on nuclear
power, but also thrown the key away.

Those decisions are the culmination of 11 years of
active opposition to plans presented hy the
electric utilities to introduce nuclear power in
Denmark in 1973. These plans were warmly endorsed
by the great majority of political parties at that
time - but have been opposed by an ever growing
nuvber of the general population since then.

The decision made in Parliament is a reflection of
the fact that after 10 years of intensive deiate,
such a large mumber of people are now opposed Lo
nuclear power, that a referendum on the issue (a
condition previcusly set for introducing nuclear
power) would undoubtedly never approve it.

The votes in Parliament were an acknowledgement of
this fact and is a recognition that it is time
for Denmark to plan its future without nuclear
power,

00A, the anti-nculear organisation who did much
of the grass roots work, now has to redefine
1tself and focus on pramoting the appropriate
development of alternatives with which Denmark

is well provided - most notably wind power,

NaTTa Meconlefier 33 S OTBS
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EL “PLAN ENERGETICO NACIONAL™| L'ENERGIA NUCLEAR

A finaty d'octubre va ser presentat o
teg Corts el Pla Energdtic Estatal, parg

iIndustrial {| per fer front al programa

hi fos discutlt. Els Partits Politlcs de
I'esquerm parlamentdr)s hen pres una
posturs pel que fa a I'Epergla Muclear,
EI P.C.E. I'aceepta sense cap altre paliia-
Uu que & creactd d'ona empresa pablica
per & fa conmatruceid 1 explatackh de les
centreds nuctears. El P.CE. &5 &l Parllt
més pro-nuclear de Pesquerrat afa enei-
gla nuclear es el métodn que resultn més
seguro, limplo ¥ barato para p

) hom treu T d'altres sec-
tors que crearien més lloca de trebasll,

NECESSITAT DE L'ENERGIA
NUCLEAR

rinades, des nosires platges destrossades
1 embrulades | bascos privatlizais {Quan
no desirossats} amb urbanitzaclons, les
ciulats com Barcelona | el sou cinturd
indust rfel inhablizbles, elcklers.

= L'explotacis gairebd sense limits del
trebalt huma: milions de persones

Qul necessila I'euer,gia lens? Abana
de 7 vegem
a!guﬂes Jades: l'nny ls?s tls zeclon
Indusirlals de la siderurgle, ciment,

electricidads (Mundo Obrero, ]01‘! l/‘??)
et metelx Szntlogo Carriffe va dir; sestoy

n Ido d¢ que pals mod
puede renunciar s kay centriles nuclea-
rese, E) PSOE. aceepin Penergin nu-
clear com una enzrgla pont entre Jes
coavenclanals | V'energla del fuler, creu
que no 2'ha d'avlorltzar ls construccld
de cap mds central de Jes 8 que disp

petroquimfca denaven treball &
280.000 persones { consumlen ef 62 % de
lenergia primbrla produide, menire que
1a resta de sectors industrlals donaven
treball @ 2 mllions de partones tol consu-
mint ¢l 38% de l'snergia primirla, La
politica segulda per les yies elbe-
trigues que, precondtzen ¢ wodo elde-
tricos, éx una abarracid: ja subsiitzcls de

d'auteritzackd prévia (avul bl ha 3 grups
en funcionament | 7 grups en cens-
truccid autoriizads), Aflrma que 71 Es-
pafa nos |a han nuclesrlzndo cadtlea-
mente, sf servicla de los Intereses priva-
dos y no al serviclo de les Inlereses
genernlese. Ely partlts polltics de
Vesquerta exlraparlamenthria tenen en
aquest sapecle postures més conse
quents que les dels sociolisies | dels
comunistes. Molls proposen ¥atur del
Programa nuclcnr | 'eberturn 4'un gran
debat,

ENERGLIA I ECONOMIA

Des del poder 1 des d alguns sectom de
l'oposlcid se'ns did que hl ha un llgam
molt estret entre el crelxement energdlle
i ef creixement econbmic, § que oplar per
unu dlsmlnuciy de fa di du energétl-
ca &5 optar per I'stur  In recessid. No &a
gens evident que el nivell de vids d'un
pals esilgul molt relaclonat amb &l con-
sum enargétic: els suvca consumelien
una tercera parct de L'enargia que consu-
medxen els nord-americans [ viuen miéllor
que ells, els sovidtics consumalien més
energia que els francesos £ viuen pitfor,
¢ls aufss0s en consumelven menys que
¢ls francesos [ lenen un nivell de vids |
d'industrislitzacid més elevat, Per habd-
tant, &l consum d'energla és el doble a
Sudcis que a Sulasa mentre que el nivell
de vidn ¢2 comparable; els danesos | els
hotandesos, que tenen un nivell de vida §
d'Induztrictizacid més gran que els fran-
Ces0s, no consumeixen pas lanla clec-
ricltat com alts,

Per altra banda, ¢l problema de l'amr

les calefaccl a fuel per la calefacckh
clectrica represents un sugment de 2'5
vegades del consuin de combustible o
lltiul que per produlr amb electricltat la
calor que déna una ena de petroll eal
cremar més de 2'5 tones de petroli en
ung caldera d'una centrat térmica, Enca-
ra mdy exemples:

— Per fobrlesr una ampotle da vidre
calen 300 gr. dz peiroll {aproxinsdzment
mig lilre). Alxd vol dir que cada viyyada
que Jlencem una ampolls de vk no
recuperable equivel u Jtengar e plona dy
mig Hire de petroli,

bligades a aboad: la terrm on han
naseul, per busear un lloc de Lreball a Jes
zones on determinals interessos han afs-
vorit le indusirialitzacid; o han d'zpar a
l'estranger. | son obligades a viure als
grans cintueons fndusirials €n barraques
verticals, amb manca d'escoles, de ser-
vels sanitarls, de transports, etcdlern.

APROFITAR L'ENERGIA

Se'ng diy, tambd, que per for frent o |o
demende crefxent d'encrgin no bl ha
riés sortlda que l'encrgla Buclear. Cal
posas en duble primerament Bguesta
demanda creixent d'energis per una sen-
zHla rad: que ¢l consum d'energla depin
en grak manerp de la qualitol de fes
insialacigns que Futililzen i de Iz mane-
fa com s'utiflizo. Avui &5 possible de
redule el consum d'encrgfa sense que
alxd comporli una disminvcid del nivett
de benestar de la poblaci6. Es possible de
fer mis coses | millors amb menys coan-
sum, Una mueixa quaniliat de valos
d'ds pot ser produfda amb quaptitats
d'energla moll pelites o molt grans se-

Ceniral nuclear de Vondellés (Balx-Caing).

= La quantitat d'energia necessirio
per produlr ef cimeny | Facer per fer )
Km, d'autopista de 4 vies, #s 3'8 d

gons que hom fubriqul vestlts que durln
di\ﬂ.rsos anys 0 que nomds durin una

més gran de In necesshrin par produir cls

va més lligat a la T e lea
més intenslves en ireball que no pas an
capilal. Un exemple per aclorle alxd: Ja
Inverald per a una central nuclaar de
1000 megawats és d'una 50000 milicns
de pesxedes en Fany 1977, mentre que
una central térmica de carbéd equivalent
val asproximadament 35000 mllions.
Alxd vol dir que mentre una nuclear val
méa de dues vegades una tirmica, el
volum de treball generat pot ser 8 vegas
des méa en uno Krmicn que en une
nuclear. A Espanya, lany L5975, cine
gectors Industrials que produien un 10%
de] otal de Ja Indbstrin i donaven feine a
nemds on 3% de la poblecid acliva
Industrial, absorbien prop del 50% del
consum d'energla eletrica (Ysos Indus-
trinls). Ja se sap que la productivilat det
capltal i la de Vcnergia tendeiven o
variar paraHefament, mentre que Ja pro-
ductivitat del ireball estd Inversament
relacionada amb fes dues primeres: a
{gualtat de Bdns prodults, Jos noves tec-
nologles tendeixen a emprar més ener
gin, mids ;arltal | menys trebalt del que
empreaven les tecnologles que han subs.
titurt. D'aguesta manera, per fer front a
on determinat tipus de desenvolupament

MOBLES LA FABRICASow»

ralls is par fer front a un irafec
ferroviarl equivalent,

— El transpart de mercaderles aMargn
distaneln per dren consumedx una ferce
rs pari de Penergla que consumiria si es
fes per carretera,

E1 PEN 43 fa politica encrgdtico que
necessiten aquells seclors que han po-
tenciat el endtic crelxemend ladusiral
prodult durand €l franqulsme | que avul
¢l valen continuar zola la fagana demo-
critica,

No obstant aixd, avul podem pdanar.
nos de com s'ha prodult, quin preu
n'hem pagat:

~ L'sbandé tolal det sector agrari: Jes
imporiacions agraries de I'any 1977 va
ser per bn valer de 260 mil miliens de

i tes expor per 175 mil
milions. cosa que representa un difici
de 85 mil mitlony de pessetes. L'tRYDA
va lavertir 7.900 millens de passetes en
regadivs, ires centrals puclenrs re
presentarlen una Invers® de més de 20
vegades aquesta xifra,

— L'sgressld salvnige, um verilable
terrorisme contra ol medi amblient [ efs
recorsos naturals: els aosires rius tran.
formats en clavcgueres iles algties enve-

que hom es d

traclament que el fa més feble, els béng
anomenals durables estan caleulats par
no dzrar més de 7 anys, molts refrigera-
dors eston mal afidats | consumeixen més
electricltal gue fa 15 anys, lez mbquines
de raniar gasien més electreitat que Ja
necessiein | fan matbé In roba més de
pressa, et¢dlora,

UN NOU TIPUS DE SOCIETAT

Cam ea pot canviar un sistema econd-
mic fonamenlal ep la recerca de Ja
maxima malversacid per un altre de
basat en Ja yecercn de Ja malvarsacid
mfnlma? La pregunia &1 ton velle comn Ja
mateixa civilitzecks industrial. Momés
una manera de produlr gestlonsda en
benefiel de tothom | controlada per iols
els que bl concorren podris donar una
millor aatisfoccld &) manor cost possidle.
Cal un nou Vpug d¢ desanvolupament
que es posl com & objectlu denamental
ta realfizaclé d'una societat a Ja vegoda
més fpualithria § més diversificada.

Més iguatitdriz en la mesura que el

ventoll ¢ingressos serd més eatret, on ta
competzncla per adquirir bens escassos |
cars serd al on el desenvol
ment dels serveis i equipnments collec-
tius en matdris de Lransport, habitacle |
de medi nmhient ternard a fer accesibles
a toth d I de vida,
que en fa societat acturl només una
minarig privilegiada pot necedir-h) pels
seus propis mitjans,

Més diversilicoda en la mesura an qué
la produccid de béns que satisfacin | que
slguln més | més durables fazd possible
de treballor monys § d'una forina més
agradshle; on Faugment del temps [livre
permetni una vida més reposada I un
desany I sense p de
les acltvltnls, avul no conslderades pro-
ductlves pel capitaflsme, a) al de la fsmi-
Ha, del veinar, del boeri, de s comarea,,

Aquest nou tipus de desenvolupament
s'haurd de recolzar, evidentment, en un
crelvement de les Indfiatrics Iteugeres
més rapld que ¢l de les indGstries pesa-
des; en una rovaloritzocld de tots els
recursos facals, aclwatment menyproals
perque sbn només d'interds local o regio-
nal; en lecnologies de producchd que no
maulversin ai treball ni energia ni mate-
rials; en une K dels prod
que facititin &l seu monleniment § repa-
ekt ) ia recuperacid dels rnaterials que

amb blciclola. “amb tramvla © amb aruto
enr; segans que hom edifique amb vidre |
aJumini 0 amb tolxo f pedra, En resum,
segons que hom busqui de fer circulnr et

mdxim de capilal, mercaderies | matéeies
primeres ¢ af contrard, gue hom cerqui
d‘Ghteﬂll’ af menor cost Ja mateixo efic-
cia

Tot olxd &ns porin de drel a poder
afirmar que la demaada denergia d'una
zocietal determinadn cstd lligada es-
trelamenl emb el tipus de model sdeie-
econdenic que hi imporn,

Fins ara se'ns ho imposat un model
econdmic, un maodel de creixement gue
ha nloverid els processos § els consirms
denergla tniensius: la pedra, el loixo | la
fustn hun sigut subsituils pel formigs,
Facer § I'adumini; ¢} cuir 1 ol vidre per
materints plisiics; €15 envesos de vidre 5
retarpar per envasos que hom pot tirar;
les fibres naturals (llans, cotd, i) per feg
sinittigues; els Iransports col ectius pels
lndividuals; efs pobles § ciulals per bes
aglomerocions i barris-dormiloriz a Ja
gran ciulat; els sdobs bfolgics pels
adoebs qulmics | els plaguicides; el sabé
pels detergents; etcilera, elckiera. Alho-
ra, la duruda dels productes ha sigut
artificialment reduida: el nylon mep un

HE § gurln
una utlliezacks més eﬁcnc de I'energia;
en una poleaciacié creixent de I'agricul-
turs bioldglca (& a dir, sense contami-
nanis quimles): elchtera.

evident que waa societat oixl serd
uno ! meolt J lilzeda 1 en
In qual, per Lant, les centrals nuclears no
hl tindran lloe. Perd per fer-ta possible
cal que jo avid ens manifestemen contra
de I'energin nuclear (no tant sols pel risc
qQue copporta sind també pels efectes
socinls —centrafitzacis, auterilarlsme,
militoritzacki — qute 1o sevn utilitzacls
produirh) § donemsuport a upa smoraed-
ria huclears 65 a dir, |a paratilzacid 1otal
del programsa nuclear t I'obertura d'un
debat basal en una Amplia, pablica, com-
pletn I real ml‘om‘mcio sobre &l temn

, que acl tats els asy
(ecolbglcs. 1denics, politlc.s econdmics i

ials) que fa ! lear paria i
3ue Pugui conduir a l’eslabljmem d'una
ecisid aulénticament dernocrtica § no,
cam fins ara 2'ha fet, imposant decisions
d'una gran transcendincia per ol futur,
amb enganys, Informacid falsejada § &
espallles del podle.

Jogep PUIG
{Enginyer Industrisf)
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ELS BUFONS DE LA COMEDIA NUCLEAR

Finalment, alld que els ecologistes, técnics i cientifics oposats 2 I'energia nuclear
havien predit, ha passat. Alld que moltes persones temien, ha ocorregut. Alld que les
empreses eléctriques i tots els sectors interessats en el negoci de I'energia nuclear
havien dit que no era possible, que la probabilitat d’ocorréncia era infinitament
petita, alld ha passat, Ja ho diuen els americans: «Qualsevel cosa, qualsevol fenomen
molt poc probable, perd possible, acaba ocorrent tard o d’hora; tot és questié de

" Lempss.

Déncs bé, a l'estat nord-america de
Pennsyivania, més concretament a ’«Illa
de les tres milles», al mig del riu Susque-
hanna, i 2 32 Km. de la ciutat de Ha-
rrisburg (250.000 habitants), vna central
nuclear d'aigua a pressié (P.W.R.) de
Pempresa Babcock & Wilcox ha fallat. I
laccident ha estat el més greu dels
E.UA.

L'ACCIDENT

L'avaria que va originar l'accident va
ser en el circuit secundari: una bomba a
la sortida del condensador. Aixd va pro-
vocar un augment transitori de pressio i
de temperatura en el cor del reactor
nuclear (on es produeixen 2.700 mega-
wats térmics), la qual cosa va fer actuar
una valvula per alfeugerar la sobrepres-
5i0 de l'aigua, perd aquesta no va poder
ser tancada. Aquest fet, acompanyat
d'aitres avaries en els sistemes de segu-
retat. va fer que es perdés una part de
l'aigua. que va inundar el cor del reactor.,
Una part de les beines de combustible
van quedar sense refrigeraci6é. L'aug-
ment de temperatura va possibilitar I'o-
xidacié del zirconi (materizal base de les
beines) amb I'zigua, i va produir la
formacid d'hidrogen en el nucli. En voler
purgar l'aigua radioactiva escampada
pe_] terra de I'edifici de contencié per
mitja d'una bornba situada en un edifici
auxiliar, es van' produir les fuites de
vapors (ndvols radioactius). L'hidrogen,

cal anar-lo reabsorbint lentament amb
aigua introduida al cor del reactor; i cal
anar-lo refrigerant per evitar la fusié det
combustible (el punt de fusié & 2.800
graus, i en funcionament hi ha zones del
reactor Que arriben a 2.300 graus). Con-
trariament, es produiria un trencament
de totes les contencions I proteccionsi la
introduccid d'una gran massa al side la
terra a una temperatura molt elevada.

A les parets de |'edifici de contencid de
la central accidentada hi van quedar
dipositat radionaciids amb una activitat
de diversos milions de curies, la gquat
cosa representa una dosi de 1000 a
10.000 rermns per hora. En aquest edifici hi
havia sis persones fent reparacions en el
moment de l'accident.

Resultat: s’han produit diversos nu-
vols radioactius i s’han vessat lquids
radioactius al riu, l'edifici de contencid
ha quedat contaminat fortament | el
nucli del. reactor altament danyat de
forma gque. moit probablement ja no
funciondsa maj més aquesta central.

En tots.els accidents anteriors al de la
central fiticlear de Pennsylvania, els por-
taveus de la companyiz explotadora, la
Metropolitan Edison Company, van ne-
gar en un primer rnoment la impaortancia
de Ja primera fuita. Més endavant van
recongixer la seva importancia.

CONTAMINATS ELS HOMES,
LES PLANTES I ELS ANIMALS

Els niivols radioactius, empenguts pels
vents, s'han escampat per diverses zones
limitrofes a la central, i s’han dipositat
en les plantes i en el terra. Laigua
contaminada del riu afectava sens dubte
la fauna i flora aquatiques i, de rebot, les
persones. Cal remarcar que un dels ra-
dioniclids escampats —el iode~, quan
es diposita a sobre de les fulles de les
plantes, &s absorbit en un 100% i pro-
dueix efectes en els animals que Jes
ingereixen i, en cas de vaques, en la llet.

Com sempre, les informacions que ar-
riben al gran pablic han estat filtrades
convenientment. Aixi, mentre Jes autori-
tats dels E. LA reconeixen que és ’acci-
dent més greu, dubten d’evacuar massi-
vament la poblacid (en un radi de 5
milles hi viuen 50.000 persones, i en un
radi de 30 milles, 1 mili6 de persones).
Aconsellen, perd, a les dones gestants
que s'aflunyin de la zona i donen ins-
truccions als pagesos perqué no portin el
bestiar a pasturar.

«UNA BONA EXPERIENCIA»

Draltra banda, hom insinua que s'es-
tan preparant plans d’evacuacid massiva
de les zones veines a la central i que
I'evacuacid es faria, segons el president
Carter, «com a mesura de precaucis.

Ara se'ns dird que [a t&¢nica en traura
experigncies importants, d'aquest acci-
dent. | aixi serd possible d'augmentar la
seguretat de les centrals nuclears. Tam-
bé se'ns dird que les dosis de radiacid
rebudes per les persones no tenen gaire
importancia. que no han sobrepassat les
dosis maximes admissibles. etcétera.

Perd la cantarella dels bufons de ia
comé&dia nuclear, ja 1a sabem de memd-
ria. Perqué encara que els savis solucio-

nin els greus problemes que avui plante-
ja (contaminacit radioactiva —toti fup-
cionant amb nommalitat—. dependéncia
tecnoldgica, econdmica i de subminis.
trament de combustible), qué cal fer
amb les deixalles? Qué fer amb la centrul
un cop acabada la seva vida atil. xifrada
en uns 20-25 anys?

Cal continuar oposani-nas a l'energia
nuclear perqué, permetre zquestes ins-
taHaccions vol dir assegurar les bases
materials per fer impossible una demo-
cracia no només politica, sind econdmi-
ca i soctal. Perqué una societat d’homes i
dones [liures &s incompatible amb una
‘societat nuclearitzada. Es a dir. molt
centralitzada, jerarquitzada, organitza-
da militarment i molt poc transparent
Una comunitat que vulgui viure en I'c-
quilibri i harmonia amb la natura esta en
contradiccid amb l'energia nuclear. ne:
gacid de Ja vida mateixa.

NO A LA COLONITZACIO
DE LES COMARQUES

Una societat gque administri demeo-
craticament | amb criteris ecoldgics ei-
recursas locals no pot admeire I'expolia
ci6 1t la colonitzazid de les comargues | 1.
subvaloracid de lagricultura en benefic,
d’un tipus determinat d'industrialitzaci’,
fortament consumidor d'energia mol
contaminant, intensiu en capital genera
dor de pocs llocs de treball | malversador
de recursos. Es justament per mantenir 1
fer créixer aquest tipus d'industrialitza-
¢id que s6n necessaries les centrals nu-
clears.

Per aixd, cal oposar-nos ara i sempre «
totes les aplicacions, tant militars con:
wpacifigues», de energia nuclear,

Josep PUIG I BOLX
{Enginyer industrial}



Catalunya, les empreses transnacicnals i Purani

ELT POV

En l1a resposta que (= pot [legir en el
«Punt Diari» del 15 de setembre de 1979)
el Govern espanyol ha donat a la pre-
gunta formulada peks diputats Lluch i
De Puig (de Girona) sobre la gilestié de
la investigacid de minerals radioactius a
I'area denominada «Zona 66, Santa Co-
loma de Farnerss. es pot llegir textual-
ment: «wcomo se puede deducir no exis-
ten monopolios multinacionales y 5§ un
Consorclo de Estado y empresas con
mayoria espafiolas.

Es refereix que el Consorci creat per a
la recerca i exploracid de I'area de Vic
(que comprén les fulles geografiques 294,
235, 331, 332, 333, 362, 363, 364, 3911 392)
que compren les superficies de sis reser-
ves, estd format per 'Estat Espanyol. la
Chevron Exploration Corporation i la
Promotora de Recursos Naturales, 5. A.
Les participacions s6n: 40 % V'Estat, 40 %
la Chevron i 20% la Promotora. Diu el
Govern: aia Promotora de Recursos Na-
turales, S. A. =5 una empresa totalment
espafiola, filial al 108 % del Banco de
Bilhaos,

Evidentment, segons agquesta argu-
mentacid, la majoria & espanyola. Perd
el que no diu el Govern &s que ¢l Banc de
Bilbao (i per tant la seva filla, la Promo-
tora) & una empresa financera amb
molts interessos en ¢l camp de I'energia
nuclear. El Banco de Bilbao té el 14 % del
capital de Westinghouse (principal sub-
ministrader de reactors per al programa
nuclear espanyol) a més de controlar
enginyeries i empreses d'equips nu-
clears. Per a qualsevo] persona ficada
una mica dins del mén nuclear, & una
evidéncia el lligam del Banco de Bilbao
amb Penergia nuclear. Aleshores el que
si podem posar en dubte & que les
decisions del Consord puguin ser preses
i controlades des d'aqul

Per demostrar aixd. shauria de veure
el contracte de creacié de Pesmentat
Consorcl, que fins ara no s"ha pas let
pablic (exceptuant alguns punts), mal-
grat haver-ho demanat més d'una vega-
da.

Tots sabem que les empreses transna-
cionals inverteixen en els pafsos que
posen menys traves als seus afanys de
lucre. El darrer exemple &l tenim en el
propdsit de la General] Motors
d'instalar-se a Aragd i que per fil-

tracions (a través del dizri Andalin)
s’han pogut saber algunes de les draco-
nianes condicions que aguesta transna-
cional imposa a I'Estat espanyol (se'n
pot Hegir Ia reproduccié en la revista
Transicién, n.* 12, pAgines 44 i 45).

Per entendre una mica més tot aquest
galimatias de l'urani hem de veure qué&
estd passant als Estats Units en relacidé
amb la mineria de Purani.

Segons la +«Atomic Energy Acts..la
NRC (Comissié Reguladore Nuclear) co-
menga a exercir la seva autoritat quan
I'urani és extret del seu mineral, perd
com que els estdrils resultants de la
mineria i concentracid de l'urani eren
contemplats com matenials que suposa-
ven molt poc perill, 1a AEA no preveia la
seva regulacié.

Aixi tenim que el control de la NRC
sobre els estérils de la mineria de I'urani
es redueix a exigir unes condicions a
I'hora d'emmagatzemar-los. Només si
aixd es compleix, la NRC déna la Hicén-
cia per obnr mines i fabriques de con-
cénirats. Actualment als Estais Units, la
NRC té concedida llicéncia només a la
meitat de la vintena de fabriques de
concentrats que funcionen dins dels
complexos miners,

I aixd és molt, comparat amb el que
passava abans de I"any 1875 quan la AEC
(Comissi6 d’Energia Atdmica) era qui
s'encarregava de totes les gliestions de
I'energia nuclear, tant de promocionar-
la com de donar llicéncies.

La poca vigilancia amb qué la AEC
tractava els problemes de la mineria de
Furani el tenim en l'exemple que en el
mes de setembre de 1954 va auvtoritzar fa
venda d'estérils del dipdsit de Salt Lake
per emprar-los com a material de cons-
truccid. Avui, en la zona on hi havia els
dipdsits de retencié d'estérils d'una fa-
brica de concentrats (que va funcionar
des del 1931 fins al 1964 i que avui es1a
desmantellada) hi ha edificada la ciutat
de Salt Lake amb més de mlg milié
d’habitants.

Lyman J. Olsen, dlrector de la Dmslé
de Salut de I'Estat de Utah, va manifes-
tar davant una comissid del congrés
america: «Milers de persones viuen j
trebalien en les proximitats dels apilona-

ments d’estérils i estan exposats a la

polseguera radioactiva, al gas radd, als -

productes de desintegracid del radéiala
radiaclé gammas.

A Grand Junetion (estat de Colorado)
¢ls aparentment inofensius matenak es-
terils foren emprats en la construcci6
d’unes 5.000 cases.

E] Departament de Salut de FEstat de
Colorado va calcular sque els pulmons
dels ocupants, en el 10% de les 5.000
¢ases, s com st haguessin estat exposats
a Pequivalent de 553 exploracions de
torax amb raigs-X per any» (cal tenir en
compte gue I'Agiéncia de Proteccio del
Medi Ambient —la EPA— recomana a
tots els metges americans que limitin les
exploracions amb raigs-X només a les
estrictament necessiries).

Resumint, en Iactualitat la NRC es
limita a exigir unes determinades condi-
cions, a I'hora de fer els apilonaments
q'estérils, per concedir ilicincies.

. Evidentment, com que aixd representa
algunes traves a les empreses explotado-
res dels jaciments d'urani. a aquestes
empreses transnacionals els interessa
més d'explotar jaciments en paisos on la
legistacié sobre aguest tema no existeix
—zquest &s el nostre cas,

Veiem qué deia en George L. Gleason,
sots-president executiu del sAmerican
Nuctear Energy Councils, quan pariava
fa poc de la indistria de l'urani, § reco-
manava a una comissié del congrés ame-
tich que els fabriques de concentrats i
apilonaments d'estérils avui existents en
estats com New Mexico, fossin eximits
d’haver de complir amb els criteris de la
NRC, ja que: d'aplicacié retroactiva d'a-
quests criteris podria donar Hoc a un
cric econdmic en els processos 4 con-
centracié de mineral { a un gencament
de la produccié d*uranis.

Cal tenir present que, actuaiment als
Estats Units, hi ha més de 140 milions de
tonelades de materials estérils provi-
nents de la mineria de 'urani —27 mi-
lions en mines i fAbriques de concentrats
abandonades i 113 milions en locs enca-
ra en operacid. Es preveu que a I'any
2000 hi haurd des mil milions de tones
d’estériis.

Per valorar la importincia d’aquests
famosos estérils citaré una ponéncia pre-
sentada per Victor Galinsky. comissio-
nat de la NRC, a la Conferéccia de
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Minerals i Energia del Sudoest Pacific, el
2 de maig de 1978. Diu: «La importancia
dels ailiberaments radioactius de Pano-
menada part Inicial del cicle del combus.
tible nuclear ha sigut persistentment
infravalorada en eis mformes oflcials
fets fins a Pactualitar. L'any 1975, un
Erup de pressié de ciutadans i cientifics
va fer una petici a la Comissid (s'enten
a la NRC) perqué corregis les taules dels
estandards d'emissions radioactives, de-
gudes a aquestes operacions de mineria i
fabricacié de concentrats, les quals ha-
vien estat realitzades l'any 1974, ja que,
segons ells, ta NRC no donava importan-
cia als alliberaments deguts a la mineria
i infravalorava en gran manera les emis-

sions de gas radioaciiu dels apilopa- |
menis d'estérils. La Comissié Regulado- |

ra Nuclear estd actualment d'acord que
la dita taula &s incorreta i est} realitzant
noves estimacions.”

El mateix Victor Galinsky (NRC) re-
coneix que: els apilonaments d'esterils-.
continuen alliberant radd durant 109.008
anys (cent mit anys!)» | sarriben 2 ser la
principal contribucié referent a Fexposi--
cié radioactiva de iot el cicle del com-
bustible nuclears.

Vet aci el panorama que a Catalunyai “;:

a ailtres pobles de I'estat (Extremadura,
per exemple) s’ens presenta referent a
I'urani. .

_Per una banda estem assistint a una
ofensiva del capital transnacjonal, el
qual mitjangant 'Estat Espanyol, servi-
dor seu si no es demostra el contrari,
possibilitard —si no hi fem front tots
alhora, en forma decidida i sense vacila-
cions— la destruccid d'extenses zones i
1a contaminacid radioactiva, durant ge-
neracions, d’amplis territoris de les nos--
tres comargues,

De qu ens servird una certa autono-
mia en determinades qliestions quan
s'intenten desiruir les mateixes bases de
subsisténcia d'un poble (I'agriculiura, Ja
ramaderia, els bosces, els rius..)?

Qué en quedari. d’aquesta naixent
autonomia si permetem agressions com.
1a que es prepara referent a 'urani?

Em sembila que el més enceriat, en
aquest cas, és cridar: Deixeu l'urani sota
terrz i fluitar tots 2 una perqué alxb
esdevingui realitat.

Josep PUIG I BOTX
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L’ACCIDENT M=ES GREU OCORREGUT ALS U.S.A.

AMB DEIXALLES RADICACTIVES D’ACTIVITAT FEBLE

Aix{ com Faccident de 1a central nu-
clear de «Three Mile Islandy, als Estats
Units, va tenir un gran ressd a través
dels mitjans de comunicacid, gairebé
ningd Rro s'ha fer ressd dels accidents
que hi ha hagut en diversos complexos
miners d'urani. Aquest estiu passat. jus-
tament es produla a l'estat de New

-Mexico el més greu accident que s'hagi

esdevingut als EE.UU., referent a les
deixalles radioactives. Heus aqui, doncs,
la descripcid d’aquest accident (extrefa
de dos diaris prou seriosos com ¢l «New
York Times» i el ¢Washington Post»)
que va passar en el complex miner-
fabrica de concentrats de Church Rock
{(New Mexico). A [a matinada del 16 de
juliol det 1979, el dic de retencié dels
estérils de la fibrica de concentrats ex-
plotada per la companyia «United Nu-
clear Corporations va esquerdar-s&, i es
va formar un forat d'uns § metres de
llarg, en el dic per on la mescla fangosa

dels estérils, que hi eren magatzemats,

va abocar-se i escampar-se pel riu Puer-
€0.
Mil dues-centes tonelades d'estdrils
—els sdlids que resten després que el
mineral d'urani & processat-— j§ tres-
cents setanta-vuit milions i mig de litres
d’aigua radioactiva es van escampar du-
rant dues hores fins que el personal del
complex miner va aconseguir d'aixecar
un mur de contencié per impedir que ¢ls
estérils i I'aigua s"anessin abocant

Ningt no estd segur. perd. de 'hora
exacta de [‘accident. La United Nuclear
Corporation ho va fer piblic a les6dela
matinada i a les 8 va anunciar que se¢ les
havia arregiat per aixecar un mur de
contencio.

El riu Puerco és, en aguesta época de
Fany. amb prou {eines, una riereta quan

travessa la ciutat de Gallup (21.000 habi- .

tants): un fil d'aigua d’aigun metre d"am-
pla i pocs centimetres de fons.

Segons les persones que & varen po-
der veure a la matinada del 16 de juliol,
el riv anava de marge a marge i almenys
tenia un metre de fons. A kes 7 del vespre

del mateix dia, el riy haviz tornat al seu
nivell estivenc i semblava talment que
hagués passat una rierada de les que
acostuma a haver-hi després d'un tem-
poral fort d’estiu.

Quan el dic de retencié es va esquer-
dar, els estérils i I'aigua es varen escam-
par amb gran forga i van fer que la
crescuda del riu sobrepassés els seus
marges en alguns llocs, deixant aillades
nombroses borses d'aigua radioactiva
d’un celor sembiant al te, i gran quanti-
tat de material cristaHf radioactin d'un
color grogene i en forma de petits apilo-
naments.

Aquesta crescuda instantiniz del riu
va transportar deixalles radioactives
d'activitat feble fins a 130 quildmetres
riu avall, gairebé 75 quildmetres passada
la frontera de I'estat d’Arizona.

Aquest ha sigut I"accident més greu,
amb la intervencié de deixalles radioac-
tives ocorregut als Estats Units. Perso-
nal de la Comissié Reguladora Nuclear
(NRC) ha dit que aquest es el pitjor
accident del seu tipus ocorregut durant
tota la histdria dels USA, sobretoi per la
gran superflcie que ha contaminat ra-
dioactivament. Altres accidents com
aquest ja havien ocorregut, perd sempre
s'havien pogut limitar dins de la superfi-
cie que ocupen les fabriques de concen-
trats.

L'esquerdament del dic i I'abocament
del material que contenia ha deixat dar-
rere seu borses d'aigua estancada amb
censiderables nivells de radicactivitat.
Aquest material radioactiv pot filtrar-se
cap a dins de la terra i contaminar els
pous; por ser absorvit per les plantes gue
alimenten el bestiar, o pot ser transpor-
tat pel vent, en forma de polseguera, cap
als pulmons humans.

Tant el govern federal com portaveus
de la United Nuclear van manifestar que
no hi hauria afectes immediats sobre la
salut de les persones a causa de l'acci-
dent. Hubert Miller. de la NRC, va afir-
mar: sabans que els efectes sobre Ia
salut es manifestin, cal que les persones

hi estiguin exposades durant periodes
més o menys Dargs de tempss.

Aixd no obstant. els residents en
aquesta zona, que és escassament po-
blada i els pocs habitants sén indis
navajos, van ser avisats que no begues-
sin aigua, ni es banyesin, ni toquessin
'aigua, ni permetessin al bestiar de beu-
re al riu.

Les autoritats varen manar de posar
cartells —en anglds, castells § navajo—
advertint a la pobiacié que no s'apropés
al riv Puerco.

La ciutat de Gailup es proveeix d'ai-
gua potable mitjangant pous de més de
30 metres de fondaria: com que & una
zona molt arida, els pous s6n molt pro-
funds.

Ted Wolfs. cap de programa estatal de
proteccié de les radiacions, va afirmar:
sPoden passar moits anys fins que no
sabrem si els pous han resultat afectats
© no, perd en aquest moment la principal
preocupacid sén els pous profunds que
hi ha fins a § metes de distincia del
rius.

Una dotzena de grangers navajos d'a-
questa area varen ser advertits de no fer
servir I"aigua dels seus pous.

La radioactivitat del rin Puerco (con-
cretament Vactivitat) va ser mesurada:
el primer dia va donar 100.000 picoci-
ries/litre, i el segon dia era compresa
entre 1,000 i 9.000 picociiries/litre.

Al cap de poc temps després de I"acei-
dent van comencar els treballs de neteja
de la zona afectada. Les autoritats de
Festat de New Mexico varen manar la
United Nuclear de bombejar I'aigua ra-
dioactiva estancada fins que s'eixugues-
sin les borses, i de treure tota la terra
contaminada: els trossos de materials
cristalins també eren remoguts per pre-
venir la seva dissolucié per les pluges,
cosa que implicaria ¢l seu transport cap
al riu ¢ Ja filtracié dins de [a terra.

Els 142 creballadors de la fabrica de
concentrats feien tasques de neteja amb
pales i galledes. ja que les condicions
fangoses i els locs on shavien retingut

les borses d’aigua radioactiva eren d’ac-

" ¢és diffcil per a Jes maquines pesades.

A primers de setembre s'havien recu-
perat 140 Tm. de deixalles radioactives i
hom estimava que els treballs de neteja

_durarien fins a finals d’aquest any. .

Els t2cnics, al cap de dos mesos
d'ocorregut 'accident, encara intenta-
ven d'explicar-se per qué el di¢ de reten~
cid, que només feia dos anys que servia,
es va esquerdar. La hipdtesi d'alguns
tdcnics &s gue el subsol de sota el dic va
cedir i es van originar tensions que el dic
no va poder aguantar, Ei dic s™havia
acabat de construir feia justament dos
anys i va passar tots els tramits legals
requerits per obtenir la licéncia de ja
NRC, Un portaveu del govern federal va
dir que era considerat com un dic model.

La fabrica de concentrats va ser tan-
cada durant els dies de J'accident, perd
les mines van continuar extraient mine-
ral d'urani, que era magatzemat en api-
lonaments per esperar que tornés a co-
mengar ¢l procés de concentracié.

Aquesta fabrica processava 3.800 Tm.
de mineral d'urani cada dia.

Aquest complex miner esta situat a la
zona de Grants, a I'estat de New Mexico,
on les empreses explotadores, 1a United
Nuclear entre d'altres, tenien previst
d’obrir 75 mines i 20 fabriques noves de
concentrats durant la propera d&cada.

Davant d'aquests fets, que fan posar
pell de gallina només de pensar que
poden passar en un futur no pas massa
flunya a les nostres comarques {les
quals, a diferdncia dels EE.UU, s6n melt
poblades, amb molta vegetacid, conreus
i bestiar), cal fer front decididament a
aquestes agressions per aconseguir I'ob-
jectiu de tots els qui ens estimem Ia
nostra terra: deixar I'urani sota terra.

Josep FUIG
(Enginyer indusirial)
Fonts consultades:
«New York Timess, 28 de juliol del
1979.
«Washington Posts, 5 de setembre
del 1979,
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EL ) NOU

El passat dia 19 de setembre es
va constituir (finalment!) la Co-
missid que investigard les ir-
regularitats que s’han comés du-
rant tot el procés de construccid de
les centrals nuclears d’ Ascé.

A despit que la proposta de crear
aquesta comissid va ser del PSUC
(partit gque darrerament ha fet se-
ves algunes consignes antinu-
clears. perd que no demostra pas ¢l
seu antinuclearisme. ja que fins
ara res no ha fet per impulsar les
energies renovables): la «confabu-
lacié» existent 2] Parlament va fer
sortir el senyor Ramon Vinvals
(ERC) com a president i él senvor
Josep M. Casals (CilJ) com a se-
cretari de la dita Comissi6.

Ambdues personalitats sén prou
conegudes a Osona.

. El senyor Casals. amb motiu de
la seva eleccid com a diputat, ma-
nifestava a EL 9 NOU: «L’energia
nuclear no es pot considerar com
un substitutiu general del petrolis.
Amt aixd, s'hi pot estar d’acord, ja
que l'energia nuclear només se'n
pot fer electricitat i és termodina-
micament absurd voler fer-ho anar
tor amb electricitat. Continuava el
senyo: Casals dient: «Pot ser dificil
de prescindir-ne immediatament i
absolutaments. Jo crec que encara
avui. a tot 'Estat espanyol. podem
prescindir de l'energia nuclear.ien
podriem prescindir en un futur si
els politics. siguin de dretes o
d’esquerres, deixessin de banda les
cantareltes dels interessats en l'e-

3-éctubre - 1980 5

nergia nuclear i posessin els mit-
jans per a desenrotllar fonts d'e-
nergia alternativa. Perd aixd és
demanar peres a un pomer. Per
cada dia que passi serad més dificil
de fer marxa enrere en [lopcid
nuclear, i aixd és precisament alldé
que pretenen els nucledcrates.
Continuava el senvor Casals, en
acabar el seu comentari sobre le-
nergia nuclear: «Cal fer-ne I'is
més restringit possible dins d'unes
condicions de seguretat realment
severess. M’agradaria que ex-
pliqués una mica més com con-
cretaria aquesta frase avui a
Catalunva. Suposo que sap, com a
bon técnic que és, que fer funcio-
nar una central nuclear en «condi-
cions de seguretat realment seve-
res» vol dir no fer rendables per a
les companyies elactriques la pro-
duccidé d'energia eldctrica mitjan-
cant la fissid de l'urani. ja que cada
restriccid de més que s'imposi a la
indistria nuclear implica un aug-
ment del cost de la central nuclear
(segon Barrv Commoner el cost
d'una central nuclear ha passat
d'un index 100 a I'any 1970 a un

_index 260 a Vany 1975). Aixd vol

dir un preu del Kw-h. més elevat. |
ja avui molts especialistes mani-
festen obertament, sobretot des-
prés de Harrisburg, que amb tantes
normes de’ seguretat ja no sén
rendables les centrals nuclears.

En definitiva. el senvor Casals,
igual que el seu partit. accepta
com irreversible 'opcid nuclear a

Catalunva.

El senyor Vinyals, encara que no
és d'Osona com el senvor Casals,
és ben conegut a la nostra Comar-
ca. Va venir a assessorar com a
atécnicy el seu cap de partit. se-
nyor Heribert Barrera (avui cap
del Parlament de Catalunva) en la
seva umemorables confergncia del
passat mes de maig. a Vic, sobre
les mines d’urani. En la dita confe-
réncia. el senyor Barrera va dir
textualment: «Cap politic respon-
sable no pot renunciar a les cen-
trals nuclears, ja que oposar-shi és
irracionals. El senvor Vinvals va
assentir en aquesta opinid.

També. dencs. 'ERC és favora-
ble a opcid nuclear. perd no sols
aixd siné que en paraules del se-
nvor Heribert Barrera els qui ens
hi oposem som uns «rracionalss.
£l senvor Barrera deu saber alld
que els politics «responsablese
acostumen a fer amb aquells a qui
se'ls posa l'etiqueta d’ir-
responsables. Se'ls sol donar el
corresponent tractament perqué
tornin a ser «responsabless. Amb
quins maétodes? Aixd varia. Tots
sabem el tractament que reben els
«irresponsabless o dissidents a pai-
s0s com I'URSS ¢ Alemanya Fede-
ral: hospitals psiquiatrics o pre-
sons especials. No pretendra. se-
nvor Heribert. fer el mateix. dema
al nostre pais. amb tots aquells qui.
Segons vosté, som uns «ir-
responsabless pel fet &° posar-nos
obertament a Penergia nuclear?

Tornant al fil de! comengament. '
ja tenim Comissid investigadora
d'Ascd. Qué en podem esperar?

De la mateixa manera que l'avui
president del Parlament catala, en
referir-se al senvor Lloret (autor
de linforme sobre l'accident de
Harrisburg). va manifestar a Vic,
per desautoritzar-lo: «Es un home
que ja ha pres partits, també po-
driem retreure la mateixa frase per
referir-nos a la Comissid parla-
mentaria d'Ascd: «S6n uns homes
que ja han pres partits, segons que
es desprén de les seves manifesta-
cions pabliques. Perd no voldria
pas caure al mateix nivell d’argu-
mentacid en criticar la Comissid
d’Ascd que la que van emprar a
Vi¢ els senvors de I'ERC per inten-
tar de jusiificar el seu pronuclea-
risme.

El fet és que tenim constituida la
Comissid d'Ascd per recondixer
parlamentariament alld que fa
temps va denunciar el mateix con-
sistori municipal d'Ascd. Jo perso-
nalment dubto que Ja dita Comis-
5i6 jugui aquest paper.

Perd metre les companyvies eléc-
triques van repartint per les co-
marques de I'Ebre fulletons. edi-
tats amb gran disbauxa de mitjans.
explicatius de les sexceHéncies» de
les centrals nuclears: i mentre la
Generalitat maniobra per des-
plagar de l'ajuntament d"Ascd la
candidatura de Defensa Popular
(guanyadora a [es municipals). en-
cara &s hora que el Parlament de

La Comissio Parlamentaria d’Asco

Catalunva. que, segons les prome-
ses electorals de tois els partis. vol
retornar la sobirania al nostre po-
ble, es compremeti en "Gnica opyid
avui realista: paralitzar tot ¢! pro-
grama nuclear i obrir un debat on
puguem intervenir en igualtat de
condicions els antinuctears.

Els politics del nostre pais enca-
ra no s’han assabentat que hi ha
infinitat d'estudis al mén que de-
mostren els avantatges dlinvertir
diners en l'opcid solar. Un dels
darrers, reaiitzat per la «U. S. Na-
tural Rescurces Defense Ceuncils |
per I"'«Energy Research & Develop-
ment Administration», i que té el
prdleg del senador americd Char-
les H. Percv. compara els costos i
els beneficis de dues opcions: a) la
construceiéd d'una central nuclear
a Long Island i b) una estratégia
de 32 punts basada en la combina-
cid de Venergia solar i l'estalvi
energétic.

Algunes de les suggerents con-
clusions diuen:

— La politica solar/estalvi a la
dita zona crearia un augment de
2’5 vegades més llocs de trehal (a
escala nacional) i 4 vegades més {a
escala local) que una inversid
equivalent basada en el petroli. el
gas i t'efeciricitat.

— Per cada milié de dolars in-
vertits. I'opcid nuclear crearia una
mitjana equivalent a |77 anvs-
treball. mentre que !'opcid s6-
larsestalvi en crearia 48'%, o sia 2'7
vegades més.  Josep PUIG i BOIX
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El Parlament de Catalunya beneeix
les centrals nuclears d’Asco

4La indistria i el govern han realitzat un gran esforg durant els darrers 20 anys, en
amagar a |'opinio piblica els riscs inherents a I'energia nucleary,

«De totes les agéncies federals, cal considerar la burocracia nuclear com la més
arrogant i despectiva pel que fa a I'opini6 pablican.

Valguin aquests pardgrafs, apareguts fa menys d'un any
en la prestigiosa revista fundada per Einstein, «El Butlletl
dels Cientifics Atdmicss, com a contrapunt al {et que a casa
nostra, en el darver ple (30/6/81) del Parlament, van ser
aprovades les conclusions de la Comissié [nvestigadom
sobre les Centmls Nuctears d'Ascé. L'alianga entre els
actrrims pronuclears de CiU, Centristes (UCD} i ERC va
impedir la introduccié en el text definitiu de les propostes
lleugerament critiques del PSC i de les propostes, aquesta
vegada forca radicals, del PSUC,

Vet acl quina paradoxa. Per una banda, un Parlament que )

no té cap forga ni competéncia en matdria energética
(*rAquesta Comissié no té facultats per determinar ni si la
central & segura ni si & legals, declaracions &l diari xAvuis,
2/11/80, de! president d'UNESA | de FECSA, senyor Alegre
Marcet); per altra banda, ara que hi ha aprovades les
conclusions que desitjava el grup de pressié pronuclear es
voldrd tapar la boca als qui ens oposem a I'energia nuclear
dient que el Parament, representant legitim de! poble de
Catalunya, ha donat Mum wverda democraticament a les
centrals d'Ascod,

Amb aquestes conclusions s'estableix un precedent politic,
que pot tenir, i de fet ja té, greus conseqiléncies per a algunes
comarques de Catalunya: A partir d'am qualsevol grup de
pressié pot aspirar, mitjangant el Parlament, a passar per
sobre de qualsevol acord municipal. [ aixd és preccupant,
sobretot en una societat que se les dona de democratica. Qué
en queda de les autonomies municipals/cémarcals, tan pro-
meses a I'hora de les eleccions?

Quina llAstima que tot el poble catald no tingués l'oportu-
nitat d'assistir a la sessid parlamentiria del passat dia 30,
siné directament almenys a través de la televisié, Quina
mascarada, quina manca de serietat, de rigor i d'esperit
critle, ‘Estic ben segur que molts diputats ni sthavien legit les
conclusions que votaven. Només calia veure les cares, les
entrades a la sala de sessions quan es volava i les sortides
quan es feia algun parlament, a favor/en contra de les
conclusions/esmenes.

Els qui varem tenir ocasid d'assistir a Ja sessid plendrla del
Parlament i varem aguantar estdicament les 12 horms de
debalt, som Lestimonis de la greu responsabilitat contreta per
la cambrm,

Es molt clar que els grups de pressié pronuclears compta-
ven dins de [a cambra amb les forces politiques de CiU, UCD
i ERC, les quals sempre shan manifestat a favor de 1'opeid
nuclear (vegeuy EL 9 NOU del 3/10/80). Aixd ens demostm
fins a quin punt & pura demagdgia el nacionalisme de CiU |
de 'ERC. Un nacionalisme de paraula, perd que en els fets
imposa una opcié (la nuclear) centralista - imperialista («a
politica del govern passa per un suport clar i decidit a
I'energia nuclears, declaracions de} senyor Ignacio Bayon,
ministre d'Industria § Energia, «Avuis 21/71/81) amb totes les
conseqlitncies que implicn (dependéncia tecnoldgica, econd-
mica, politica...) i que ajorma definitivament qualsevuila
esperanga d'autonomia. O potser els senyors de I'ERC | de
CiUl volen arribar a l'autonomia pel camf de la bomba
atdmica catalana en front de la bomba atdmica centralista?

Perd, no solament séa responsables d'aquesta decisié les
forces que en politica classica s'anomenen de «Centre-dretays
sind que l'auto-anomenada «esquerras també hi té la seva
part de responsabilitat. Tant els socizlisies com els comunis-
tes sempre han mantingut una actitud vacilHant respecte a
Venergia nuclear (varen aprovar el «Plan Energético Nacio-
nale a les Corts de Madrid). Els socialistes I'han continuat
mantenint en el transcurs del debat parlamentari (i les
votacions de les propostes n.° 10 [ 12 del PSUC i referentsa la
paralitzacié de les obres de les centrals nuctears d’Ascé, els
socialistes es van abstenir), En canvi, els comunistes cata-
lans, per primera vegada, s'han manifestat obertament anti-
nuclears. Fing a quin punt aquesta posicld és coherent ¢ és
només electoralista, el temps ho dird.

De fet el Parlament ha jugat el paper que des de Madrid li
han assignat i els partits, tant sl estan en l'oposicié com si
estan en el poder, s'han convertit en corretges de transmissi6
del poder de I'Estat que exerceixen o desitgen exercir.

Aixi han imposat la nuclearitzacié de Catalunya a despit
dels riscs que comporta i dels molts problemes no resolts que
implica. Com a maxim cinisme, ja ho deia el president Pujol
dos dies abans del debat parlamentari: ¢les obres d'Ascéd han
de tirar endavant tant si aixd agrada com si nox, La
nuclearitzacié la van imposar les multinacionals energati-
ques a Lravés del franquisme i el Parlament de Catalunya l'ha
beneit. Josep PUIG

{Professor de I"UAR)
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La reactivacion de la lucha antinuclear contra la central de Leméniz y la puesta en funcionamiento
de la central de Ascé para el mes de abril abre de nuevo el debate nuclear. Mientras en los Estados
Unidos esta alternativa tecnoldgica se estd demostrando insegura y financieramtente ruinosa, el Go-

bierno socialista de Madrid parece olvidar sus promesas electorales.

.l
amadura®, Les diferdncies de rendiments
dels nivells direadiacié dels trebaltadors &

molt gran entre les ceatraly del EE.UU., | no tendei-
xen a cslabilitzac-se. Els costos reals arriben als
EE.UU, a multiplicar per 7 i per 8 lea catimacions
inicials (Tennesse Valley Autharity, Electeical Re-
view, ¥, 210, N, 3, 3/2/82). Ebs temps de conatruc.
cid s’allacguen enllec de redufr-sg, | per les CN cs-
panyoles hom enderrereis la reva posia cn marad ¢
cada nova previssié,

Les emproses clectriques dels EE.UL. conclxen
tots aquests problemes i per wind han zbandonat
Popecié nuclear, ol menys per ava. Els anys 79180 no
nomis no passaren cap nova comanda tind que cans
celaren quinze i 1clze Feactors respeciivament, Des
de 'any 1978 s'han fat més mn |
de reactoss, vint només durant any 1962 .

L'energia nuclear no redusix cap mena de depen-
dincia en ¢l camp de l'encrgia ja que Panica comn
ﬂuc fa &5 substiLuir part d’wna dependincia (Ia degu-
[u a Fus del petrali) per una alire eacara molt més

aria,

EN 80 per cent dels recurios raonablement assegus
rats d'wrani en ¢l mén woccidentals ciian ¢n mans
de cine patses. En cuavi tamt pel que fa al petrati
com al gas natural, ¢l 84 per cent de les ?scr\res pro-
vades mctuatment csten repartides cntre enoc paj-
o : .

En quant a {a tecnologia necesshria per for possie
ble V'is d*una Font primdsia d'energin o una alire, &4
evident que la que hom necessita per transformar ¢l

l A tecniologin nuclesr no £ wn

cru és molt més & Pabast de nombrosos pafsos que |

no 2 de weansformar Fuvani fins o converdr-lo en
queicom Biil per aly reactors nuctears,

Per 31 Yu dependincia en quant al submialste-
ment d'urwni nix fos prov, cal taber que:
— Actualment namés d serveln d'
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La inseguretat de la tecnologia nuclear
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vils gensrais (uns 50.000 m'/GWe feny), aquests

contenea radi i lor, elements de periodes molt farg
Harg {1,600 i 80.000 anys respectivament). Avui no
es disposn de cap solucid satisfacioria refercmt
aquest problema,

El¢ residus radiactivs produus p2l fonci \
normal d'una central nuclear procedcixen fondmen-

é: E.U.A. (Depl. of Encrgy), 'URSS (o través
‘9e Techsnabexport), i ¢ls consarcly curopeus
EURODIF (Franga, Itilia, Bilgica, lran i Es.
nya) amb Rbtice a Tricasin (Franga) i
RENCO {Alemanys, Holanda i Anglalerra)
amb fibriques a Atmelo (Holanda) i Cupenhurst
{Anglaterra).
— Només hi han nou palsos fabricants de reactars
nuclears, encara que 3 1a prictica sén menys,
= Fibriques de relaboracié d¢ combustible frradint
n*hi han en s<t palsos, perd que acceptin combus-
tibles procedents de tercera sén molts meays,
Un lear producix uns reaidus proce-
dents de la seva explotecid normsl (aproximada-
ment uas S0 m?fGWe, fany) 2 més 2 més do com-
bustible ircadial (uncs 33 tenes & upa 8 m"/G-
We.funy) que cada any & desacarregal del

| de lu contaminacid del circuit de refrigera.
cid i de les plsci ! gatzema ¢l combusti-
ble irradiat. Anglaterea, Suissa, Holanda | Bilgice
sbocan aquests residus, ding de bidona, sl oced At-
tantic; chs EULA. el guardan en zones desértiques,
Franga als voltanis de La Hague, la RepOblica Fe-
deral Alemanya n la mina de 18l de Asse. 0o hi ha
tanipoc cap solucid definitiva per aquests rebuigs de
feble § mitjana activitat,

En quant sl combusiible ircadiat, només hi ha
dues possibifitale: I gat ig Hori &n
espera d'vna solucid definitiva del problema o 13
reclaboracid def combustible per separar Yurani que
encara hi ha i el plutont creal, dels elements trunsu-
rinids 1 productes de Rasid altament radiactivs, Uni
alire mttodes tenen provs problemes.

L'emmagatzematge lransitori augmenta ela rises

Perb per que pugui funcionar, ¢kl exireurs ['urani
dels seus dipdsits en la crosta de a terra, Ebs residus
de wactament del mineral s6n en serids problema a
Warg lesmini, ja que 8 més dals grans volums d'esid.

de profileracid . creant de fet nmincs de plu-
toniv, ja que ¢l combustible descarregal anyalment
conté suficient pluloni per fubricar de 15 « 20 bom-
ber atdbmiques, Amb Venirada en funcionament de
molts rouclors augmenta ¢ risc de que puguin ode. |

sapardixerns determinedes yuantitala de combusti-
bic.

E1 reproc t o reclaboracid del butible
irradiel, si be Lebricament permel conteolar més ¢s-
Lrictament ef plutoni, en 1i practica ¢ converleix en
un mitode de dispersié del matein, jo que toles Jex
deixalles produldes per fes fabriques de retracla-
ment (inchés en les de feble i mitjann nctivitat) hi
han qliantitals apreciables ds pluteni.

EN el & que no hi ha cap srgument elemiific per
poder pregises per quin dels dos mitodes ea tardark
més en alliberar 12 radivctivitst a) medi ambient,
Ningd sap quan estar a punt i 1 on s*ubicard el prl-
mer dipdsit d'emmagatzament & llasg ermind,

5i hom v¢ ¢m comple que han pasiat gairehkd 30
anys des-de que cls primers reaclors aucteacs van
comengar & funclanar § que 4§ cap de poc tempt ju cs
deia que cl problema de Jes deixalles seriz satucio-
nal, les decisions que es prenguin avui referents & les
deixalles dels reactors nuclears no ho poden ser so-
bre 1a basc d'un raonament cientific, només ¢ po-
den bassr en una fe cega envers els cientlfics, ety en-
ginyers, els governs | les inddstries,

Te cap mena de sentil avul e diz otorgar una pa-
parety en Bune 3 sguests extaments quan cbls malei-
nos 1enen uns bona purt de respansabifivat en Veizo-
cac ecoldgic en que ¢stem ficals?

Josep Pulg
Enginyer induatrial
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La energia nuclear es un tema que hace entrar en contradicciones a la clase politica. Su
impacto financiero y tecnolégico es analizado en este articulo con gran rigor critico.

Franco Inaugurands la central nuclonr de Zosa, junto & Nicta Anfunez ¥ Lépaz Brava, -

La

-

A creenga en una segurclal suftclent de ey
I centrals nuclears ha eadevingut en dogmo.

Aqursta actitud ha o fsser modificada, Cal sa-
ber que Penergla nuelear s patenciolment perillaza per la
seur matelra natiralesa, § gue col eonrlnudntent
qienily ae 8l des puctrdes axiitents peviva suficienis
pur prevenir aceldents prewss, {Report of the Praidet™s

Comissions on the Accidsnt at Throe Mile lilend, The
Nead for Change: The Legucy of TMI, octubre 1979),

«Todo catd prdcricamente controlado, prdcticamente
no puede produciere ainguns averls, y 8l t51a 3¢ produjera
n0 pasania nods porque comensartan a funcloner lax mes

Hﬁ.' Je seguridade, (Jusn Algeerd, encarregat da a di-
recei da o C, N, Aacd, decteracions 2 Ef Noriclers Uni-
wrial, teproduldes & Ef Periddico, 347 1979).,

ater explicacions que sebee of conlrol de qualitgr kan
donat ta JEN, ta propictat { Wesitnghouse hua estot satls-
Jacidreles, tant sobre azpectes generols inormotiva aplice.
ble, conteol qualitat, capacital &' apltcdcid de les snormes,
respansabilisas de Vaplicactd) com s0bre aspecies expech
e tedifiel courm.rl'f baxt def reactor, viikvules, soldadu.
‘res en canonades dil primert). (Covclusié a.+ 4 del Dicls
men de Is Comlssld d'lnvenigacid de) Purtament de Ca-
talunya sobre b C. N, I'Ascl).

Que Wuny que & Cactitod de v Comlusld Kemeny de
Factived de o majorin de pucledeeaten § polkics del pals
quan parken de nuclenn. .

Es evident que bn produccld d*elecuriclian per mitjh dele
finsid de Purani & unn wetiviine peerillon, ju gue von cenr
tral nuclear amplifica ¢l perill.

Com qus chs danys potencinh d'un socident grew en unn
central auckear serien immentos, s el cciudis que 5'es
grimeinen per justificar 1a seguretnt de les centealy nu-
clears es basen en intentas minimiizat Ja provabilitos d'a-

industria

b e ety ek s

currdnein d'un gccident (Informe WASH- 1900, 1ambé co-
negut ¢com tnforme Rasmusaen). Aisl hom afiema que ¢l
e & minim,

Evidentment amb un risc zere I'activitat nuclear ¢ade-
vindein nul.ln. Aleshores enorn a joe Ju teenclogin diapo.
albk § tes noemes de rogulacid per o prevenis ¢l acci-
dentn. Aixt & meaura que van ocorreguent weeidents ¢ v
sdaptant 1a ecnobogin | 1a iva per preves
nic b seglens,

Veguem donce quit va dir In Cominld Kemeny refezent
& Tagcident de Thres Mile Eland:

L&t reglumentacions de I NRC sdn uns insuficient
garantia de tegureims,

—4La NBC no ha fe

atomica i els politics

Eren ients «ls parl it h e volaven,
quan ho feien unini 1 o Ya Conclusié 13 del Dicta-
men de Ja €, N, d"Ascd, sconsclland PExeculiv & poisr-ie
cn contacte amb ¢l Censell de Scguretnl Nuclear, per
desenvolupas In llei que faculin Tes Comunilels Auldne-
ek a ansolir I'eurcti'ti de funciony que I g clorga ol
Comcll de Scguretar Nuclewr?

Quan & Catajunys weaisicin molt defiel Va-

trucluya per a fer de dosis de radiaci (ks
magid de X. Ontega, Clvedra de Tecnologia Nuclear dela
UPD, duennt ley Josnmdes d'Encrgia Nuclear,
11/371980), com penaa el Conelt Executiu de la Geners-

plir lea neven regl
cionin,

—waAmb 'orgenitzacid, pall i sctituds sctoals fa NRC
& incapag de complir mmb 1a scva torponaabiliit per o
proporcionar un nivell de segurcint acceplable pels reac-
tork aucleness,

—u Pany 1975, ba NRC va cxaminay cls fnfirumean
per n.iudu a la diagaosl | control dels accidents, perd ln
seva il iacld va ver retraasade per Poposicld de lain.
déstria nuclear {(I'Atomic [ndusirisi Forum)»,

—ula Bubcok-Wilcox ca va negar n passar Informacis
reforent & materics de segureial a s Metropolitan Ediaon
{Is compatiyia aperadors d: TMI},

—ulLg Myclmpo!itln Edison tenln uns concinements i

" una eaperitngia inauficiznle per & opecar | manienic

Mlw,
—nl'organitzacis i ol g
Edison ers inndecuat i confiem,
5i wind v'erdevd als EULA. qub pog prasar u Catalunys
i & 'Estal spanyol que 1enim un Cnnurl de Scgursint Nu-
clear que estk & swnyt Hum d'un orgenfame com I
U5.NRC?

A d¢ la Meiopoti

litat impt 1" icl de funclony que ¢l Canell de
Scgurctat Nuclear |i por alorgar? :

El més recent enudi per avaluar el denys oceslonas
per un aecident ¢n ua peacion nuchkesr he evtat lliuret o [v
USNAC {«N¢lcar Regulntory Ci /] Sandl
Nationa] Laborataricsw, Aquest esiudl conclou que ¢n el
pitjor cas d*secident | per la central d'ndinn Point 3 {silua-
da & 18 milles dc Move York), e vicimea moelebs
dricn excedin ey 100,000 perioncs i ¢ls denys materinle
pujir & J0G,000 milions de ddlacs; Aquates etimacions

sobrep en mafl les prevines ea | lor estudi de L
MR (fet piblic Pany 1975 i ranlitzat tambd per «Sundin
N. L), on es dein que Jer morls tecien 3,300 | efs danys

14.000 milions. b.a mateisn NRC ha estimat ?ue ls prova-
bilitel d'ocurrtncie d'on sccident d'wquast tipo b d'an
100,000 reacrorany, que vol dir que hi ha un d per cont de
probabllilat que vn necideny d'aquest tipus Wngul log sh
EUA a;;ans de I'any 2000 («The Washiglon Postw, nov,
horist .

Jarep Pulg

Enginyer indurtriaf
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La indistria eléctrica esid sotmesa a una forta pressio perqué canvi cap a
alteenatives tecnologiques menys intensives en capital mitjangant la con-
servacio d’energia i la substitucio per d'altres d'alternatives i renovables.
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- Les energies alternatives

de disteibicié d'energla elécirics & wPeas)

Steete fins nevibar als 92,6 milions d*vwie-
rin eldcrtics als Eotats Units d"Ambrica, hon trans
sorregul un centenar d*anys.

Al cap d'aquests EOO snys, existelaca wln EUA
unea 3,400 companyias eléctriques, pdbllgues | prl-
vades, que feprescnlen un dels principals poders fhe-
ties dins I'econotnis americans, .

L'any 1950 1s vends da 2,308,000 millons de kwh
varen representac |u generncid de 1044 mil mitions
de ddtars. Aquedls immess quuntital de kwh ve ser
preduida ctemant grans quantitats de combusiiblea
(beils: 393 milians dw tanes de carbd, Y51 miltons de
barrily de petroli, § 1034 mH milions de metres cb-
bics de gas nstural, Aqueste kwh van ser distrlbuite
a través de BH5.000 km, de Mnics d'alin teniid.

Lu indéairin stitnca americana ha dedicat 40 mit
mitions de délars, en el transcure de Pany 1951, u b
consliuccid de noves plantes de gencracid i nove If-
nics de trunamissld per fof front ol crcinemens de ls
demands que bom proveia.

Perd actualment aquest sector industeial estd 2ol
miés & uns forts presid per qud canvilcap & alterne-
tives tocnoldgiques menys Intensives en capilad (con-
servagid d'energles | encrgla tenovables), per dues
rsons;

= de bon primer, perqud ¢ creizament de ha de-
mands d'energin elbcwricd ha devsllng dex d'un

1% s un 04% anysd,
— 1egon, perqud les planies productores denergin
elberrica & base de corbd § nuclesry sén tan cores
i tarden ant ¢ congtrulraae quo b seva cdifica-

D ES quf "ty 1933 o'ennabll el primer dnems
dint

cid en molts oo umedags en empdnycr bes tarie,
fea més enllh del que ls usuaris eatan disposnls s
pagsr.

Scgoms wEleciricn] Wolrdn, gthan consedil uns
M7 incremenls d¢ Larifes & les 300 companylea clbc-
Iriquen privades, durant Feny 1931, que hu ilgnifiest
un incremient de benclicis de 8,140 milioar de 96~
lars,

wEl executius de les companyics ctbcielquesn, ed-
venciz S, David Froeman (praideat do In wTennes-
ses Valley Authoeity«, la companyis que producia
més encrgia clecirien ale EUA)Y, o'esten donsnt
compie que constiuir més plantes nuclears equival
wol.licitas més | més increments de tarifes, elv quals
poden no ser aprovals per les Comnmisions de I'Ad-
minialracide,

«Tambd & donca compte, scguein dient Free.
man, que promoure Fencrgin sober i In comervacid
d'encrgin sintonitza més amb che inlercaane dele scun
nccionjiten & delt seus usvariav, Cal tenir en compte
que melies conpanyics elbciriques americanes o'han
viat forgades & wbandonsr projecics nuclenrs pergut
cbs aocionisles han protagenitzat uas veriteble re-
vplu', abligunt cls directius n prendre aquestes decis
tiens.

Aixicom als EUA la opcid auclear én abandons.
ds, a Europs tumbd tes companyicr cléciriques 1e-
nen de fer froot s dificulisla, A Franga per eacmple,
I vormpunyis extutal #Eleciricitd de Frunce, EDF«
huvis promés rcbminne les tarifor elicirlquer quaa
I'glectriciut provinguds majoritdrismend de ley cea-
truls puclesrs. No salament aind no ha ocerscgut
sind que L'any 1945, EDF ha pordut 40 mil milions
de fruncy, chevant-re ben soves devles, & mitjnne de

1952, a £20 mil milions de france, El sobrecquips-
ment nuckear li ¢std costant & EDF, un 44 % de fea
sever Rifres comercials per venda d*cleciricitat, Ai-
ab va representar, Pany 1981, 33 mil miliens de
frunes,

A cass nostra, de moment, fes compayies elictri-
quet que 'han emmerdat en la via ductear, 1bn to-
tabment incag 3 tiaer ag fety facoep-
1ar que s'han equivocat, Tampoc b Genersfitat ni ¢l

wvern tenteul del PSOE semblen dispasats & para-
itzar d'una vegada ¢l programa energiiic nuclesar,
que vha demortral aefeu dely mén cam Ia opcid
energliica més ruinosa mai endegads,

Tampoc attres opcions polfliques, massa irafegus
des en fer promescs clectorals, Lol somiant sssollr
un ravonet en Fapurell da Vestat, semblen calas bnte-

Jes en plantur care & I dalde aler de la nu-
vicuriteacid a Peatsl espanyel, -
[¥] nk s i

quells i aq qus rebutgem le
nuchcuriteacid, yue no creiem en aguest #progrése
que mulds, des de fa anys, per desirvir oo aoaras
fotmes ¢ wubsiitencia i IMau in de les §
121 va vivim, sguells i aguelles que In nos.
\tu terra, no benim alirs opeid que continuar bn las-
eu Ue crour espaiy de revistincia j d'sutonomis en-
from de Ica conalunts agressions, que cont lu nuclcs-
finzacid, ens val imposar Findustrisliime.
Col.lecily «Encrgin Lllure=

EE Coldevtiv aEneegia Llivees eald formai per uu *

grup de permes relucionades b et ciénties § lu
tevasdag i, dedivedes profeaionclaceat of tearo de
Fenvcrgio | wavutodes © fes Universtiots de Catalu-
HUIE 9 CpEEAES energfthyurs.




Uu‘tlthIUkN

T3

Un any després d’ haver-se pubhca! el Llibre Blanc de I Energia continiia
Jent-se palesa la manca d'actuacio damunt el camp de les energies
renovables, que ja en el propi llibre van ésser tractades amb molia
: menys extensié que la resta de fonis

El vent és un dely recurion mit d.upmuluu & Culalunys

I el Llibre Blanc de I’Energia?

Catatunya demadnava sl Conscll Eaccutiu de

la Gencenlital, sun frwratari de recurior
encrgilica propis coarguis, incloent-hi les encegics
elternatives i fex accearitors de subminisiramieni ex-
terior, bo § valodant les mesures &'extatv], Festudi de
les diverses previvions de demanda rnergitica pels
prupers 10 anys i lo proposio d'octuocions concretus
en wguests declors por part del Govern de la Genera-
litats,

L'wnomenal =Liibre Blone de VEnergio a Catafu-
aya« (vol. I: Babang de la Situacid; vol, 2: El futur
de VEnergia. M3 de Mesuren de Polliics Energliica)
entregul pel Consell Enecutiv 1l Parfament complin
la demanda fetu per aquest. Pasant un any de fet p(l

LONZE de novembre de 1980 <] Purlament de

en Paprovishunainent eneegetic fuinee, jo que smiol
fev Ao esian devrawlopades tecapldgicomenis, o
que =ntu 5 remdibile econdmivaniens wilitzar-lese o
Que *ni tant sois ex convix la pori del potencial que
pudrin realnteal cmpraraene,

Tovs aqucety arg o enigei-
aen a altrcs fonts d'energia, com Is nuclenr por
exeinple.

Les primeres centraly nuclewrs de 1,000 MW
compradcs a PEstun espanyol, ho foren abant que
cap central semblant ao funcivnés al indn, En 1a re.
partidora, Catalunya en tord agraciuds, 100 i que
encwra avai 1'ha de d Arur la seva mad [E2-5
nolbgieu, Tampoe Nins avoi ninsu no ha demoasurat
Yus tes centrids nuclears siguin rendiblos, perd ca

1] =uy

blic «f Ltibre Blanc, hom &1 pot qllesti qui ha
ocorregul amb ¢l Pla de Mesures de Politica Enee-
girice, especialment aqucllct qua feicn refertncin a
les Fonts Renovables d'Encrgia, que lenim &
Catalunyn i continuern sense aprofitar,

5i bé es pot valorar positivament nquella pact ded
Llibre Blanc que tracta de lu siluacid crorgiiica ac-
tual (3 s primers vegada qua hom disposs d'une
andfisi devallada de lestructurs energliica de
Catalunyn), cal ser mell critic ¢n aquella minas part
qué tracis bes Energics Renovables, cades de Jor-
ma molt marginal dins et Llibre Blane {menires que
pet exphicar ¢l Cicle del Combuntible Nuclear ¥'hi
dedica un capitol encer, & w dir 10 pigines, u loley
les fonis renovables d'encrgin s'hi dediquen 13 pigi-
nes enbre ¢la dos vilums, sumanl smbdds 132 phei-
nes).,
No 2'hi vul & dir que &1 vexrramadomens dificif ea
F'actualitat analittar of paper de les fonts reaovables

comuuml senie que el milid Wurg d'wce
ist tar-s¢ davanl les futares re-
tallades te dividends que, per fer froat ad exponen.
cial wugment de 1 douta, toles les companylen clic.
trigues, enmerdades dine del Ilngl.do nuclear, res-
liveuran,

Por slira bande, s heguénim tingut d'caperar o
contines ¢l potencial hidriulic que podia cmprar-3e
en ¢ls riva de Culalunys, sbane de comengar a cons-
wulr centrnly hidroclictriques, avul encars no lin-
dijem cap aprofitament bidrivlic als noulres riva.

L reulitat &5 que aquestes argumentaciony ama-
guen raony més profundes,

Sind, yut sz o'ha fet de bex poliiigues priposa-
dexv ¢n ¢l Liibre bBilunc per u les Fonty Renovables
d'Encrgiu?

I d'entre tutcs les epeliviqued proposadess po.
drlem pregumiar-nos:

—Quin sfontent | courdinacid de lo recerca oph-

cuie ea of camp envegivier mens 13 CIRIT, quin
debs ajuia que ha donat, Fenergin gairebé brilla per
la seva abstneia?

=Quincs sfucilitatn ddna of Depariamemt o'l
didstria i Eneegia per o la rippda introduceii de Ies
tevnulogien eavegéiigues suuuse?

—uiny pussos s'han Jeb per spuienacior fa wirin-
tacio de fex Foms Renovables d Energia @ Certolu
Ara, finureniunt lo mdxime aplicocld de te Ley de
Conservavitn de ta Energiye?

wOn és ol'organize ped joment de ies Fonts Re
stuvables & Encrgia § de lex teenologies d'estabvi i de
Fiin rucivnot de Peaergive que e tenia Yue crear sen
ol teentind mdxim d'un anpe, i que tindrin per objec.
lias srpordinge elt exforgon de fo Generalitar, e
preses i Universitae, srealitzaor el estudis necesso.
£t pree definit lea priveitats a yeguirs | «donar suport
a les indviotives pibliques | privadese?

Twi només paraules, p | mée paravl
yug 1¢ lcr empurte el vent, les asseca <l il i ningd
les digercia, Ahl per ceet, fonts d'cnergin me impur.
tants & Carsbunys | que continuen sense lprol"ln

Si el Contell Exceutiv no complsiz 1 que ell ma-
lein proposs i <b Purl 1, amb lea
forees o' upacicids, no 1e'n records qué ¥a €Acome-
nar un Llibee Blane de I'Energls, ni proteats perqu
no g1 complein; quine mena de politics 1eaim, que
piciencn mansr s cusu nonra, i gue només s'scon-
tenten en fer Nibren de colors, § na tenen ni vergo-
nyd ped cavermellirac, ni esblanyucirore & cusos
van evidents com 41 ¢l Liibre Blane de F'Energis.

Cablegtiv nEneegla Lliosen
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Grups de cientifics i técnics critics han publicat estudis molt documentats mostrant la
viabilitat de ['utilitzacié de les energies renovables en el subministrament
energétic d'alguns paisos i la no necessitat de l'energia nuclear

Catalunya, cap a la nuclearitzacié

sen servei assoleinin posar en fun-

cionament cl primer grup nuclear
¢'Ascd, després de 5 unys de tetard (el L1)
Fla de Desenvolupament preveia que fun-
cionés I'any 1977), Catalunys entrarh de
ple ¢n un caml del quid, quant mds hi estigui
introduida, més diflcil serd sortir-pe.

Q UAN el nucledgrates i els ticnics al

Si aconscgusixen endegar oty els grups
nuclears que et conatrucixen, 'energia nu.
clear a Catalunya, passard de cubrir un
6.5% de la demanda d'encrgia primaria
(any 1979) & cubrir-ne ¢l 29,4% {1990), Es 2
dir, ¢l parc nuclear cubrird el 20% de la de-
manda d'encrgia elictrica a l'any 1990
(Fany 1980 nomds el 16% de l'energia elic-
trica era d'origen nuclear). Evidentment
haurem cntrat en Jedal electro-nuclear,
tant ansiada i prediceda pels defensors de
la idcologia industrialista del creincinent
sense Mmits.

v DL pue havia alicrpslives o aquesta si-
Lugeid 6o és a dir res de nou, Ja fa temps
que grups de cienfics i de tdcnica cHlics
han publicat cstudis demostrant la viabili-
tatde Futitivzacié de Jes encrgies renove-
bles en el subministrament energtic d'al-
guns paisos i la no necessitan de Venergia
nuclear,

Suposant que els reaclors PWR actuals
s'introduissin amb la taxa de penctracié
maxima possible (quec no vol pas dir ¢f 1ot
auclear}, la produccid d*encrgia d'origen
nuclear a Pany 2030 scria <l doble de la
produccid aciual {procedeat de toles kes
foms), perd gairebé s'haurien eagotat totes
les reserves d'urani (d'un contingut de 'or-

dre de 1.000 ppm, o méy, 8 menys de 130 -

#/Kg.). Tampoc els reacton regencradors
(FBR) s6n la sqlucid, ni tampoc la fusid
nuclear, ja qua és molt poc probable que efs
regencrudors siguin emprats 8 gran cscala

- abans de I'any 2000, i £1 quc arriben a de-
mostear la seva viabilital comercial, i que
b4 fusid nuciear pugul tenir cap contribucid
significativa abans de I'any 2030 auposant
que no presentin problemes méds grans de
contaminacid que e fusid nuclear,

En opinid de molts, enire ¢ls quals cas hi
inclaim, {infca alternativa és cominar cap
un futur encrgdiic basat en energices renova-
bles. Poiser ln novetat cstd cn qud alguncs
empreses de produccid d'energie, encapga-

lades per alguncs nordamericancs, estan

fent esforgos per pader introduir, amb pla-
¢os de temps minims, fonts renovables d'e-
nergia,

Un exemple significatiu pot ser 14 Pucific
Power & Light Co. de Portland {Oregén)
que estd desenvolupant va projecic per fer
front a fes noves pecessitats energlliques a
base d'intraduir rapidament I'és de Fener-
giu solar, cblica, biomussa, microhidroelic.
trico, geoldrmia, cogeneracid, ete, Actual-
ment subminisire cnergia procedent de
centrals tdrmiques de curbd § centrals hi-
drocRctriques conveacionals (té una polén-
cia installada scemblant a la de Fempresa
eltctrica més gren de Calalunya). Preveu
que a J"any {995 les energics repovables de
nova instullacié suposin un 14% del total
de la seva potdnciy installada {wn 6% o
V'uny 1985, un 11% a I"any 1990). Aizd vol-
drd dir que a Fany 1993 ¢l percentuige Je
poitncia instal.tuda d'origen repovable (in-

cloont cfs aprofitaments hldroclbotrion ae—- -

wals) serd de] 50%,

Aixl, la Southern California Edison, una
de Jes companyies cldéciriques més impor-
tants dely EUA, ben concguda pel sew su-
port a I'energis nuclear i que repetidament
havia manifestat que 'aporiaciéd de les
fonis d'encrgia renovables no arribaria ol
10% & I'apy 2000; ja, al mes d'octubre de
I'any 1980 va enunciar que cl 30% de I'in-
crement de |a seva demanda seriy coberta
umb «fonts alternatives i raenables». Un
poriavew de lu companyia deia {Wall Strect
Journal, 21710/80) «El nostre major canvi
de politicu serd fer de les Tonts d'energia re-
novables lu nostro tecnologia preferide, La
5.C.E. ha trencat files amb ¢ls barons pu-
clears i ha assenyalal, amb ilusid, ¢l model
que cul seguir a les financerament paralit-
zodes companyies eldctriques de 10t Ja na-
citm,

Lu S.C.E. quec subministra cleciricitat a
9 milions de californians, gue viucn cn BOO
publes i ciutats, (& una potdncia instal.lade
de 15.500 MW, (tres vegades més gran que
la catuluna}, de la qual només un 2% & nu-
cleur. L'any 1990 projecta tenie instal fuda
wni poldncia de 18,160 MW, Si bé un 13%
seed nuchear, pensa passay d'un 6% hidroc-
ltctrica {1981) a un 15% d'origen renovable
{incloent lu hidroclécirica), €s u dir, Lenir

installats 2,760 MW de fos d'cnergia re-
novable,

Aquesta companyia eldcirics ha partici-
pal en ¢l projecte Solar One, uns central
solur de toree de 10 MW, umb 1.818 helios-
tats, i desitja tenir-ne una alten de 100
MW, installada .l'any 1990, totalitzent,
aquest any, 290 MW, solars.

També ab mes de juliol de 1980 va co-
mengar a fer funcionar une cendrol geotdr.
mica de 9 MW, a Bruwley, havent iniciat la
construceid d'una alira de 9 MW, pre-
veient, Pany 1990, tenir instailats 375
MW, geoitrmics, En quant & encrgis edli-
ca, la 5.C.E. 1¢ previst tenir 140 MW, ope-
racionals 'any 1990, Ja a mitjens de 1942
tenia signats acords per 50 MW, tenint
pendents de signatura uns 100 MW, més,

Per primera veguda a lu histdria una
companyia  ¢léclrica nordamericana ha
convidal u grups cdiics privats a purticipar,
conjyntament amb elle, ¢n la comercialiy-
cackd de leneegin procedent def ¥eni, Se-
gons ¢l Dr. L. T. Papay, sotapresident de
Recerca | Descavolupament de la S.C.E.
Eix convit marca ¢l cami o la indixirio
eléctrica americana { demostro ef serids in-
ierds de la 8.C.E. en continvar Foprofito-
ment de fonts d'energia renovable, V.. plan-
tejem ser molt flexibles en la consideracid
dels projectes que t'ens proposin, ..per
exemple accepiem que un grup consiruiexi
i fovi funcionar un parc adlid i simplerment
eas veugwi a nogolires Uelectricitat produi-
da peli moling de veat™,

En froni a planicjaments prou innova-
dors com els citats, tenim la irisia realitat
cutalana, on tunt I'Admicistracid {central i
uutdnoma} com ¢l mén empresarial ener-
gitic {tant <l privat com cl piblic} conli-
aucn jugant exclusiviment ta cana nuclcar,
amb totes les conseqiléncies (sobretot eco-
wdmiques) que comporta. Aixd s, sense
oblidar alguncs engruncs destinades a expe-
ri¢ncics aillades per aprofitar les ¢nergics
renovables, que acallin les veus dels possi
bles dissidents cnergétics, )

Tot <l contruri que caminar vers uns fita
de diversificucid | d'avloabastiment energd-
tic mixims, per poder assolir, ¢n ¢l camp
de Venergia, una independincin, que de cap
manera Y8 aucleur cns proporcionard,
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La historia de la nuclearitzacié civil estd estretament lligada als experiments militars i,
més concretament, amb la consiruccié de la bomba atdmica. Encara avui dia el president
Reagan utilitza els arguments militars per a potenciar el sector atomic civil

Les raons de la nuclearitzacio

de bs Watinghousc que ju & P'sny 1932 i
chgueren: :
+Es forga possible que ley centrals nuclears no

L ‘OPINIO &'aquells dos 1bcnics de 1s Gulf i

Vs de combushible nuclear itradisy en Jes 79 <ens

1eals actualment en operacid als E.ULA, com lront

d“lu "'PCTIL ll ‘1 R .
Por 4 ens [oltaven evidincics (India, Pakistd,

tinguin oporiuaitat de probar que 1én econdmica
mient compreiltfves, Per Platers mititor en Penergia
Auclear | elt necessorls comirols governantentalt que
A'ex deriven, pot molt ben ser que § explotacid de tey
cearvols estigul Higat a fa producctd | processat de
combuwilible aucleor amb frolliats militars, amb f
revuhiar que #l cast de la part nucleor de la eenteal
na reflecteict of sew cossat veriader... Encara que of
toap de Pencrgla auclear sembla no compeitiiv per
ara, da cert que les centralt nuclears ¢ contirvirons,
{Ayres & Scarlot, sEaergy Sourpes: The Weahth
t/h\: Warlds, Mc{}nw.ﬂﬁ{ 1952)es v veure con-
iemada quan, e 14 d'sgon de I'say 1977, un dinvi
de Los Angeles va revelar que els E,LLA, havien fel
explosionar {u Funy 1961} bombes equipsdes amb

plutoni obtingul de 14 reclaboracis del combuntib)

Iruk, Sudifrica, larael..) de yue I3 nucleriteacid
d'un pals & deguda n Fepng que Ao icRen fes & veure
amb ¢l arguments emprats pels defensors del nu-
clenr, etk &f discurs del president Reagan [octubre
198 1) on eestimulawa a les emprescd privades a pro-
weir de cambustible of programa nuclear de F'admi-
sisiracid, @ un cost que mo tuperéds af del plutoni
prichut per elfa muieivo, oicd ¢ ¢reacda va mercat
tatoble per la reelaboracid privada del combuniible
drradiate. Finy aru fuactivitu privada en ¢l cump del
seprocessament &4 nulla I plania smericenn de
Barawell, de reprocessament comercinl, necessite
que com u minim ¢l §3% de l2 seva pruduccid de
futoni sigui destinuda a semainicat per A 1 rendi-
ie),
I!:h muteinvs funci is de ba ALEA {Agtncin

procedent de centeal nuclenrs comercinl {cilat per
Mundo Cleatifico, 0.0 10, gener 1981), L' Adminis-
tracid americane bo va recontiner ol setcmbre del
mateix any {La Gareyr Nucleaire, 0t 45, 1981}
+ Aquester revelacions van posar fiwl mite det plu-
toni civil, scuradument propagst pels defensors de
tes aplicacions dites wpactflquesr de I'energin nu-
clear, '
El Secectari d'Ensrgia nosdamerich, James Ed-
wards, va ratificar el ¥ de selembre de 'any 1981,

Aatetasdional de I'Encrgia Avdmica), citavan sho.
secritzats de que ofs E U A, pugoessin convectiv ef
comburtible geatat procedent de ceartors comerciols
en arines midimiquess, El propi president de lu
ALEA deiu que b decind de Reugun « audrio de-
wacudeaar uno Aove onada Jhostifitar o Cenesgio
nuclear sobretut & Evropas. .
El fet que confirma aquesia dexi &a lu publicucid,
ef mes pasyad, d'un antic document delu AEC Ato-
miic Eaergy Comistion ), Que fOMania teceey, | que

FAdnsingiracid yiierivana ha tingul que divetgar
degul u fes pressivas del Crivical Masy Envrgy Pro-
peet v de 1o Redwiod Alliance. Fo£ amb Faju del
diputal Roa Deld Aquest d t fu patés
ben chirament que fou Pinterds militar ¢n ef plutoni
i no Ia promesa de produir ¢lectricitar barata lo que
va meaar o cadegar ¢f progreme nuclesr civil 3
HNord.america, Alli ¢s div que I AEC prevein una
mancanca de ptutoni pes ¢ programa d'srmament
nuclear cap Fany 1950, Amb lu finslitst de submi-
nisteur les quuntitats de plutoni sol licitudes pel De-
pariamenl de Defensa, lu AEC va comengue, I'sny
1931, w investigur ler vics per implicur 1s indOstria
en Mader nuclear. Quatre grops misles guvern « in-
ddstria fumb representants de Dow Chemical, Men-
saa10 i Dechiel) wribaren a la conclusid que ¢l dis-
senys de reacton nuckeary comercialy ag serien mai
tendivles 3i noinds s dedicaven & lu produccis d’e
kectricivat, perd que podricn aer-ho v produicn plu-
toni per vendre al guvern, En Facord caire fer com.
punyies eléctriyues i ¢ Departument de Delensz vs
dein ‘que ef govern suminiatraria 'urani necessuri
per ¢l Tunvionument de les centrals nucheuss comer-
ciuls w canvi del plulesi produil,

Caul suber yue, avul en dia, 12 quantital de plutoni
cuntingul €0 <l combustible gastal dels reagiyrs co.
micrcialy a (ot ¢ mdn éy d'uns 200,000 kg., Vequivie
lent @ wns 210000 guilotons en srmement sucleus,
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Les aworitats de U'Estat espaniyol han demostrat poca confianca en les energies
alternatives cara al funr. La planificacié que ara existeix sivia en torn del 2 per cont la
cobertura d'energies renovables per a 1990 ‘

411

A Sant Cugal exlstelx un Importan |

aclmeni foclérmic tolelment a'usaomlual'_

Ly

A
ﬁ}d

| EMpreseS publiques i energies alternatives

N el comp de fes anomensdss energies

whternulives s'cstan denant 8 Cotadunya i a

FEsiut espunyol una sdric de fois forga
preocapanz, Por una banda les declaracions de tols
cld reenuhurdraies {siguin de¢ Fadministracid ecta-
Lal o wuvdnoma, siguin de bes empreses eoergéliques,
esttals, privades o mixtes) dicnt una i alira vegada
que bes encrgies renovibles no vindran copimpor-
tanciy fins passar Fany 2000, Vegeu al respecic les
declurucions del conseller &' Indidsiria i Encrgia de la-
Generulitat (dieal Lav engrgfus afternativas exnin
tedenvier vt pasdiofos, EN Beast 13/471983), o les del
direcior del progeama energitic UNESA-INI (ufir-
mant: £ sy F9W des cnergies renovaldes urriboran
a cubrtr engee Ui 0ol 2% de fa demendn o eaerpio
,;;-g:;‘irm. conlertncia donudu el 20 de murg ol Ch

M) .

Per alyrn banda, les paques iniciatives que hi ha,
estun Pprenent un eaife ben sospitds.

£n cl comp di V'encrgia solar, INI-Solur va ser
transformeda en UNI-Solur, després que UNESA
tugropucio de les més imporisnls empreses cldetri-
Yues e VPiEsar) s fes amb ¢l 70% ded caplial 'INY-
Solur. Ayuestii societat plblica, que depenio de 'l
NI, sempre s'huvia desviacyt en fer und competinvin

un nkes i mig ahans fnovembee 1983 ju I'Adminis-
triid huvia adjudicst un ¢ancurs pablie, convocul
per ) COTL {nContrer pure of Dosurrattu FEvnoli.
givw tmfearefud=), per al disseny | construccié de
pr ip y B Jurs r entrc 5123
KW, Aquesta pdjudicacid v ser esomurcads dins
el Sleirder Mores sobre of Pl de Actuacion
paares of Fomvemtn de Ta Ivestigaeidn ¢ Ltnovacion
Focnohigive, signdt amb grun aparci] publicitari pel
presideny de b CEQE, en Ferrer Safal, § el, alesho-
tes, prestdent det Govern espanyol, Calvo Sotelo, |
creuri ks esloeiant vo eslisr el fel que des d'el mo-
nueat de Pacord entre UNESA-INY, 1 resolucid dt
cuncurs abuns eitul, v entest ¢n ung f2se de porali-
roviiv, sense cag muena d'eaplivacié ods grups guun.
yiudord, Adni mentee UMESAGN] e disposavy o
canstruir un aerogeneeadar de 22 KW, {umb un
pressupost, per Funy 1982, de 102 milions de pix.),
ebs 4 prups guaayadurs (3 d'ellz, cooperatives de Lre.
bl axsociub, wan d'glles catalona) veuen puraliiza-
it b wesoluchd del concurs (import totsl del qual
eru b% ailivms de pis, ). Al cap de § mesos, of CHTL
sigaa un awurd e eol Bthuracio nmb els gualte

Erups.

Davunt d'uquests feld, que prestupen o loles
11,

destteind o la pombrosa quuntitan de petites empse
ses, privaded que e dediquen {més ben dir, ulgunes es
dedscaven, dongs 4 conseqilincia de les tul

y I yite ¢reiemy ¢a s smportincia de
les vneepgies renovibles, o earl § o il weemini, i

J"INI-Solus van desagatéiner) al camp de Penergia
sobae 4 buing temperaiura,

Aguesta aciilud d'INF-Solar (de realitzar activi-
s que poden fer i fan petiles empreses privades
ifo cooperatives) no ha pas conviat ¢n teansformars
s¢ en UNI-Solur, ans el contrari 'ha incremental,
duncs no solament ugtus duquesta forma en el
camp de Venergio sobar sind que wambs ho (u en o-
tres cumps e les enecgies renovables,

Aisfa finals de desembre de 1981, ¢n ler-se pdblic
el Programn Energdtico UNESAINT hom s"asa-
bentuvis gue lumbe pretenia introduir-se en ¢l camp
de Tenergia edlica, consi ruint aerogencrudors de pe-
tita potenvia. EL més paraduxal daquest (et &5 gque

yue maldem per fer possible un lulur energdeic reno-
varlle por el nystre puis, cat for wna strie de refle-
Alons:

Quin tindriy d'dsser el paper de fes empreses esti-
tuls o misies enool ciomp de Tos energies renova-
bles?

Quin cn un pals eaigleizen forga grups (peivals,
preritius, praly yue, des de o temps,
walden per fer possible Faprefitament d'uquestes
energivs, |oguan of sector piblic enlla en aguest
camp provocant salversanient, duplicitats i compe.
lenuia desteind; ¢as prep gué ¢n queden d'a.
quelles promeses clecturals on Salivmava que s¢
sectur prihdic setweed eo apucls imidies on o seclor
peival v pot o o vol sdluare? Amb cises reflegions

[t

no volem aegor I possibidiug dactuacid del seclor
pablic en Iimbiz e les energivs rensvatles, ans
w6 que aqiiest cinnp és pros ample perynt,
el poder iy | leenoddyie de I° sector,
1 permetd alrontue ¢l 1 { de rotes

yuehles levnelogivs per aprofina ols recursos e
gétivs tenuvubles que, per lu seva complesilu ifo
CosL, no paden ser sssumides uctuahinent pel seciue
Arivut.

Menives el Plan Envcrgétice Unexaduol, PEUE
trea els diners de FINE0S) § IUNESA (0T, o
Plan de Fuvestigocion de neso, P cls trew en
bitse al (0% de Ja secuptacid per vendes delectrici
B (Bl Beveetn oy BBG de 1871150) gque "B
ulliga o Jes edectsiques o dedicae, com a mindm, u in-
vestipacions dnergetigues esiablertes pel Mininwe-
i ste Ldustrin y Energhs, Peed del qué es eecapta a
Ciiulanys, fy meitr ve direciument @ UNESA.
Madrid, woa quants part sl queda la companyis
altctrica correspohent i B quada parl sestant ¢l gev.
toma T CGeneraliian, Ainl dew dser com afieony by
Sevy et UL CIVpren enerpéticn estatil amb
EHTER AR TUYTR '

P'erd, en realitiay, de T consideruble guantivat de
diners qu (s i fepresenta, quk s'en fa, on vica
parart, quing quantitan ¢s Jdedica i eaergics tenuva-
es?, yuines investipavions e fan o revenvises o
Catalunya?

Fins ara, gue supiguem, ni FINT, ai UNESA, ai
les wampreses encrpltiyees estutals, ol fa Geaeratiat
sy eaplivat clarument ees d'aind,

Py | ereivoy que lo toemalileacid demoperdli-
ei Lambid of qou wrribar oY sector energiiic. § aixd
Nl o Scoeguiren quiin nu vearen uelbueians
cun les gue acl es eien {més prapics d'una civifiva-
it puleotieniva gue J*unw sosielat que preién aaar
cap una civilitzaesd vpast-industrighed, i bi hagi vnn
transpargneia total ¢n el seenor piblic i ea les ome
preses minies, dunes of dleer o disposaer e fooe o e-
sergin wetes, bocswies, sepnrees §omgnegeedes pee fes
wimmminets Joveh S et Ssdiviadde veun oF deer o
wir pecbudt vevider Far e vida digsne. B O bectio
Fnvergin Liore
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OPINION

Les utopies d'ahir, en relacio a les alternatives energétiques s'estan convertint en realitats
avul, o almenys en intents de rectificacié d'unes politiques univoques i malversadores

Dos au;:oaﬁ-udou dansyos dels divernos que hl ha lnalab

o Qalicla, par b dodclalive privetha

Una flor no fa estiu... (1)

ARRERAMENT scmbla que la
parasitdria teenoburoericia comen-
" o & seguir cls consclls d'squell en-
ginyer acrondutic (director de 'extingida
wComisién Naciona! de Energlas Eapecia-
lean) que ja 'any 196} cls advertia que F's-
proflilament de 'encrgin edlica tenia wn
gran interdy per el pals {¢y referin a Expas
nya)

Amb una mice —una vintena d'anys—
dec retard el oPrograma Encrgético
UNESA-IN], PEUI» compra un dcroge-
ncrador danks de 22 Kw j V'instal.la 2 Ma-
Norca. Posteriorment ¢t PEUL, amb tot ¢l
seu polencial econdmic i tecnoldgic, udis-
senya» un serogenerador de wlabricacién
nacionaly ambé de 22 kw, A Catalunya,
ENHER compra un altic aerogenerador
dants {aquest de 55 kw) j l'instal.la u Con-
dasnos Lot dient (a EI Pals, 22{8{ 198)) que
&s acl primer werogeneredor edlico de Es-
puda conectado a la red eléctricar, EN-
HER, que participa del PEUI, no deu estar
sssabentada que a I'Estat cspanyol hi hun
acrogeneradon connectats & 1n xerxa elbe-
Lrica, instal.lats per Piniciativa privada, des
de fa algun temps, .

Segons un fnformat comentarista de
qiestions energiliques de La Vanguurdia,
aquesta darrera instaldacié 1€ per objectiv
desmentlr un craro error, 84 a dir «lo creen-
cia de gue las grandes compadias eléciricas
1olo buscan ef lucro Inmedioto de sus inver-
siones y por ello se dedican a instolaciones
de produccién que, como las centrales his
drdullcas, las térmicay y lar nucleares, iie-
nen rentabifidades écondmicas segurass.
Aquesl ¢raso error € divulgal, scgons ¢
prespigids  comentasista, en campanyes
d'incompetents ewlogistca.

Suposem que entre aquesls incompetents
ceologisies s'hi poden comptar equells pro-
fessors de Ja Universitat de Regensburg
(RFA) que, en realitzar 'estudi del poten-
cial edlic de la Repablica Federal Aleman-
yu per enclrrec de la 1EA {Internutional
Encrgy Agency) i finangats per la RFA, Ja-
pd. Helenda, Subciv i EUA, vao cacrivre
sl'increment de Uescassesa de cru haurd
d'ésser equilibrada mitjancant altres fronts
denergia. amb propietats més especifiques
de contum. L'energia nuclear, que fins fa
poct anys era considerada com 'alternatl-
wr af petroll, avui s avaluada molt més es-
cépticament, La rad no és solantent 'aug-
ament de Foposicld per part de la poblacii
que vils en tones on ey volen consiruir cen-
{ralt nuclears, $ind els ropidissims incre-
menis del seu cost deconstruceid, les fre-
glients Interrupcions de funcionanment, clt
requerintenis addiclonals de segureiat § ¢ls,
encard desconeguis, costos generals per
emmuagatremotge final de les deixalles au-
clears. Tots junts fon que la competitivitat
de Fenergia nuclear enfront de les noves
fonis d'energia sigui més que giiestiona-
hles,

Segons ¢l mateix comentarista de La
Vanguardia «fg siguienic fase del programa
de ENHER es acometer la construccion de
una ceniral edlicade 1 200 kw, configurada
en forma e parque eolive. constituido por
la ugrupacion de £ verogenerodores de 30
kw cada uno»,

tMenire 8 Holanda, després d*huver ace-
bal sutisfactdriament un primer programa
de recerca eblica (1976-1961), han cmpris
un umbiciés programa de % anys de duruda,
cls objectius del quul, v I"uny 2000, 36n; iny-
tal.lar 2,000 Mw cdlics amb secogencra-

dors grans ubicats en parcs edlics (actual-
menl estun Lrebullant en la instal bacio d’un
parc de 10 Mw) i 450 Mw edlics en aplica-
cions descentralitzades (amb acrogeners-
dors de 30 kw cadascun).

Mentre a Sudcia, ¢l maleix ministre d’E-
nergia reconcixia, en ¢l discurs d'insugure-
¢ié de V'aerogencrador WTS-) (de 3 Mw §
7T m de didmeire), que: shem comés un
€rrOr concentrant-nos fant de temps en le-
fergla auclear | ara estem inteniant redre-
car ef camir, { segons els resultats dels pro-
totipus que ara cstan provant, 'any 1985
hom decidird # cl pajs ¢s llenga de pleal'c-
nergia cblica,

Mentre un pafs petit com Dinamarca té
instul.lais (gener 1983) 230 petits ucrogene-
radors (de fins a 3§ kw de poléncia), en va
installant } cada sctmuna (el govern alor-
gu un subsidi det 30% del cost de fa instal..
lacid), i 1ots els fabricants danescs tenen ja
venuda i seva produccib dursnt aquest any
i ¢l que ve,

Mentre a 'estat de Califdrniu es van ins-
twhlar & Mw colics durant Fany (981, 19
Mw més durunt 'any 1982 | uquest any sc
n'esten instehlant 318 més. Tots clis en
parcy edlics & Tehachapi, San Gregorio
Pass, DBoulcvard, Mojuve, Carguinecz
Straits, Altumont Puss i Pacheco Puass, on
hi ha unu capacital edlica de 13.000 Mw se-
gons els pluns de prospeccid reulinzals per
lu »Californiu Cnergy Comission»,

Tot aixb només després que hagin lrans-
vaorregul gairebd dres unys des que U, S,
Windpower instal.lds {finals de 1'any 1980)
ct primer purc cblic del mén a Crotched
Mountain {New Humpshire).
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ORUGIO

Avui oferim la segona part de l'article sobre energies alternatives, en el qual es recullen

els canvis d'actitud d'empreses [ institucions envers les fonts energétiques
que ahir eren considerades utopiques
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Vista paniordmica d'un dots primens projecios de pare edlic & lis munianyes d'Altamant Pass. a I'est ga S, Francuco

1

Un ﬂor no fa estiu... (i 2)

N b inauguracid del primee pare cdhe del
E mén (marg 1981) v Crowhed Muunisin

{New Humpshirel, ¢l praident de U. 8.
Windpuwer, duvant dcl governsdoe de P'Estay i eaee
cutivs de fu Public Servieer of New Hampshive (em-
piesn elctrica que compra ['encrgiv produida pels
20 ucrogencrudocs de J0 kw ceduscun), va monifes.
wr:

sper oblidar Seabenok [contral nuclear que vu
Tenir wna gran opodicid w New Humpihire)
agirsia miofine de veat eatan ara dempewn, Si
valed viac anvs perqud ung nuclear a pleno provs
duccid genee Fenergia gue ool per constraic-ta;
iafen calen 3 o 4 per a una téroiica de carbs:
vada meli de veat retorno Fencrgio emprada en
I fevu consireccid en un goye.

Tumbe va alegir:
eua ioff de 30 kw 1§ aproximadaniens ¢f ma-
tein pes i da seoyeica complexital mecinicd gue
un retxe § Ia desmanda poieacial subre el sub-
miinliteaments naclonaly de ieeball 1 marerioh
per u da inplemeniactd, & gron escolu, d'na
progeama per a la produceid de moling de veat,
£5 don sy una perlta part de ja deovanda de re-
cursis de fa indviseeéa de {"automdbil... Lag in-
dhisiviv del 106 det vodune de fo de P avromiihil
tardusio WomEs K anvs per conatruir i instol.
fue els slv taflions de molins de vent gue climei

Herrien firtes fes nosives a‘mm‘murium de petron

Perd revornant ¥ Ya pell de bruu, 1 tecnoburoceh.

G feanguista $ha reciclut & demderata de tote o
vidy, perd €5 en. incapag d'ussimilur niolies de
len critiques ¥ les quils podein estur sotnvesa. Agui
cacaen malda pet fer funcivnor una uberravis levnu
{bgica com e del complen auclear o Ascd, quun

hautien de suber, cotn reconcin ef matein INL, gue: .

ulos gerogensradores tendedn mias Gl aduplacian
¢ Sizicinus con predominiv de centealo hidriivtivay
y /o wurbinus de gus, que en los sistemas elécirivos
con unidadey de base Je origen trmice clisicy ¢ nu.
clears,

Tambd huaricn de suber, com saben oy clbetris
yues dultres puisos, yue ks centrals nuclears no e
ran mai pendibles ni segures, Por wind wls EUA fa
s de cine unys que no se'n ven vup i o cancellen
cuda din més projecies jr iniviute.

Huurien de suber, o més, yue Fenergin edlica &
Veancrgia ubternaniva wmb més futur ¥ ¢urtL wrmini,
i que ex1d ussokion un grow de mudursy lecnoldgwn
yue ka4 pelitiva ccond mi A umb les foms
d'energia foasibs i fals, Adal ho Jemetsen cly mi-
fers de muling de vent quc vestan instullant witcw
{ubs BUA i o I'URSS prinvipaiment)i ho denvostre
&l led gue entituts privades de I"Estu cspunyal 1enen
signuls vondracies en ferm per insal Jor uerogeneru-
dues de K hw: wuna unitat, abans de finie Fany, u Lo
pruvingiu d' Albacele i quatre wainat, configureat <l
primes puie cal'v de Lo, o Va provincie J'Ala.
canl.

Que denire cls anders de milions de yub disposen

¢l eProgromu Energéive UNESAINL PEB el
sl rogramu by {ovesugacion de UNESA, FIU» (fi.
nungais en bony et ped O707 de lu revaplavio per
vemdes ' cleelrivival, que i ohbiga o csnergar
les coumpanyis eléciriques en reveryues encrgtiquen)
s niesmervin alyuns —pocs== per aprofiar b furgy
ded vent, no deing d'ésser una pura unbidola i en cup
et ol wer wansidetat com wna decididu volune
Lad de Fer gue i"enerpiv colica (i Ie altres energies 1o
ninabiten) aeupi un oy Eonguintiocia on el subinge
nisveament d'energia de la austead sacienl.

Per qut pusen. dunvs, ulgun servgenceadu’? Nu
st o dotrarestae bos erftiues debs opunents u s
augleart, o putser por desprestigiur encegia cdlicu?,
o b per for negoei?, o per eaplotar encaea més les
armatyues on Findustieiufisme av ha weeetur?

Una flor, que ha requerit una inversid de Cordee
dels vait milions de pesseies, nu facd pas on esho,
Cud que, vom div lu cungd, wacinio Mars o cade ins
fante, Perd que siguin «Nors pluntad<s i rogudean
e ks auteines porsonus dy bes conanyues, per du-
htir 1es seves propies necessitule gue hagin Hiure
orent dedidit; i no wfloras imposades, pef i furces
cupinyuires de sempre, les guals inlennaran, was
duhte, apropioe-se ef vent du les nostres cumangues,
an formi d'energiu ehiciriva, per ulimenturs box woa-
tedrulss de ba malvenucid plonificads a canvi d'un
plat de vhinon energiti: —porda, vailiem die Jlven-
Hew— quaksewal. :
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ELYNOU = pivendres, 16 de desémbre de 1983 g

«Nucleécrates»
amb el colom de
la pau a la ma

- En els darrers temps sha desfermat I'ansia, entre les diferents forces
politiques catalanes, en declarar «zones desnuclearitzades» diversos mu-
nicipis de Catalunya. )

A la rauxa de municipis «desnuclearitzats» 2 casa nostra, recentment
s'hi ha afegit la proposta, presentada per ERC al Parlament de Catalun-
va, que tot el Principat sigui declarat zona «desnuclearitzada», -

Si bé, per principis, cal saludar iniciatives com aquestes, ens temem
que no passin d'ésser meres giiestions d'oportunisme politic. I ens ex-
plicarem. Totes les esmentades declaracions fan referéncia dinicament a
la fabricacid, transport i emmagatzament d'armes nuclears i passen per
alt tota la qiiestid de la produceié d’energia eléctrica per mitja dela fis-
5i6 nuclear, part central del que sha convingut en anomenar «cicle del
combustible nuclears.

Comengant per la part davantera del cicle del combustible nuclear:
la mineria i la concentracié de minerals d’urani. A despit que el consorci
mancomunat entre I'Estat Espanyol, la «Promotora de Recursos Natu-
raless (Banc de Bilbao) i «Chevron Exp. Corp.», renunciés a continuar
buscant urani a Catalunya, a causa sobretot a la forta oposicié gue va
trobar = les comarques de casa nostra (especialment a Osona, on'técnics
de la Chevron foren foragitats i confiscat el material provinent de lfes
exploracions), no és menys cert gue bona part de la superficie de Cata-
lunya continua essent afectada per les zones de reserva, a favor de I'Es-
tat, per a la investigacié de minerals radicactus.

Com que cap ni una de les forees politiques catalanes sha pronunciat .

per deixar sense efecte les reserves d'exploracié de minerals radioactius,
el fet de declarar «desnuclearitzats un municipi, o Catalunya sencers,
implica I'acceptacié o no, en un futur, de mines d'urani dins dels Limits
de! municipi o del pais?

Si implica Pacceptacié de les mines d’urani, tal com va manifestar He-
ribert Barrera a Vie el maig de 1979, en el transcurs d'un debat («s6n
una riquesa d'Osona i no & just que unes empreses estrangeres se D'apro-
fiin», EL 9 NOU 25/5/1879), gué pensen fer els promotors de les «des-
nudearitzacionss per impedir que I'urani extret serveixi de combustible
per a la fabricacié- d'armament nuclear? :

Politics de tots els colors han-manifestat qué pensen de l'energia nu-
clear: e,

Santiago Carrillo (PCE): «un pais que renuncia 2 la energia nuclear
es un pais que renuncia al progreso» (Mundo Diario, 17/7/1979).

Josep M? Triginer (PSC-PSOE): «la energia nuclear es imprescindi-
ble» (M.D. 18/7/79).

Heribert Barrera (ERC): «cap politic responsable no pot remumnciar-
hi, ja que Foposicid 2 les nuclears és irracionab (EL 9 NOU 25/5/1979).

Jordi Pujol {CDC): «no es pot prescindir de I'energia nucdlear» (debat
elggoﬁ el Pla d’Actuacié Econdmica, Partament de Catalunya, ectubre

Les quatre companyies eléciriques d'ambit catald, FECSA, ENHER,
HECSA i FHSSA: «las centrales nucleares son indispensables para el fu-
turo de la energia» (Mundo Diario, Y0/7/1974). '

Alfonso.Alvarez de Miranda, quan era Ministre d'Indtistria: «oponer-
se a la nuclearizaci6n es antisocial, las centrales nucleares son la base
del desarrollos. (Munde Diario, 24/6/1975).

José Antonio Segurade i Carlos March: «la Trilateral considera impres-
cindible la energia nuciear» (La Vanguardia 4/5/1979). :

Juan Alegre Marcet, president de FECSA i UNESA: da energia nu-
clear es necesaria para lograr el crecimiento econérnico previstos (El Pais,
25/1/1983). _

Ferd com es poden arribar a dir bajanades com les manifestades per
Albert Alay (Brusi, 21/11/1983): «Las centrales nucleares nos pueden dar
energia y un peguedo peligro, mientras las armas nucleares s6lo nos dan
uﬂﬂe}}evado,oosto ¥ la certeza de una gran destruccién», i restar tan tran-
g

Ben seglr que no sap qué passaria si ocorregués un accident en una
central nuclear amb pérdua de confinament del combustible, ni sap ¢l
que passaria en cas d'un atac militar convencional (no atdmic) a qualse-
vulla deles centrals nuclears del pais, ni sap quan costa (econdmicament)
la descontaminacié del reactor nuclear niimero dos de Ja central de Three
Mile Island. Si ho sabés ben segur que no diria tantes bajanades!

Perd el que ens haurien de dir tots aquests politics que somplen fa bo-
ca de «desnuclearitzacions» és com pensen impedir que del combustible
irradiat en:els reactors nuclears de poténcia (productors d'energia elée-
trica) se’n tregui plutoni per a armament nuclear?

No és pas ciéncia ficeid tot aixd. A Catalunya, des de fa al
tenim un exemple ben clarificador: del reactor nuelear de gra.g?sgas,anvys’e-
nut per la Franca de De Caulls, i instal-lat a2 Vandellés, en surt combus-
tible nuclear irradiat que, dins de contenidors especials, és transportat
en el famés tren «radioactius, que creua tot Catalunya, cap 2 Franga,
on se nextreu el Plutoni creat durant el procés de fissid.

Essent com és l'estat francds, fins i tot quan & governat pels socialis-
tes, un estat declaradament favorable a Iarmament nuclear § que utilit-
zz ¢l plutoni extret del combustible irradiat a Vandellés, com es menja
aixd de derhanar la desnuclearitzaci6 de Catalunya sense dir res de les
centrals nuclears? :

ALTERNATIVA VERDA. Moviment Ecologista de Catalunya es pro-
nuneia i es pronunciara sempre contra tota mena d'arrnament nucleas(fa-
bricacié, transport, emmagatzematge i Gs), perd també es pronuncia i
es pronunciara sempre contra tot allo que fa possible poder disposar d'ar-
mament nuclear: e] cicle del combustible nuclear {des de les mines d’urani
fins & les deixalles radioactives), fent especial émfasi en els reactors nu-
clears, artefactes nascuts per produir combustibles per a armes nuclears
i sense els quals ne seria possible I"actual cursa armamentista nuclear.




ELYNOU = pijjuns, 8 d'octubre de 1984 emmn

Aquella guerra de la qual no es parla

L'any 1984 ha estat un any de
moltes maobilitzacions, arreu d’Euro-
pa, contra els projectes armamentis-
tes dels Estats Units i de la Unié So-
vigtica. Catalunya, amb la sorpresa
de molts politics, no es va quedar pas
enrera, comn ho van demostrar les
mobilitzacions del mes de maig pas-
sat.

Demostracions d'acuesta mena sén
un excel-lent mitjA per desvetliar
'opinié pablica davant els euromis-
sils { Ja folla cursa d'armaments. Per
a tots els —1i totes les— que estimem
¢l nostre planeta, i per descomptat la
nostra terra, & de vital importincia
oposar-nos a l'armamentisme, perd
cal ser conscients que estern lluitant
només contra els simptomes d'una
profunda malaltia.. Encara que
aquests simptomes fossin eliminats,
restaria la malaltia fonamental que
els genera i, per tant, els simptomes
podrien ser reemplagats per altres.

Avui som al davant d'un desalia-
ment planetari, perd la major part de
les persones dels paisos anomenats
«desenvolupatsr no en sén pas cons-
cients. Un desafiament tan esgarrifés
i tan eanti-electoralista» que ni els
partits politics ni els governs dels
estats-nacié no gosen afrontar-el {
prefercixen ignorar la «veritables
guerra que es mena contra la natu-
ra, contra la biosfera, contra els re-
cursos de la terra, contra les genera.
cions que vindran,...

Qui es preocupa de vetllar per tot

aixd que estemn exterminant?

Lluitar només contra la cursa d'ar-
maments no pot resoldre el proble-
ma, de la mateixa forma que I'ajut
alimentari no pot ser la solucié al
problema de la fam al «tercer ménn.
S6n només mesures d'urgéncia, igual
que un antitérmic que fa passar la fe-
bre no ha guarit mai Ja malaltia que
I'ha produida.

Certament, la soluci6 &s a les nos-
tres mans, dins els nostres paisos que
s'enriqueixen despullant-ne daltres,
Per qué?

En primer loc, perqué els nostres
paisos sobre-industrialitzats i domi-
nadors s6n fonamentalment respon-
sables de! pillatge i la destruccid del
nostre planeta i de la seva biomassa,
a causa de les nostres ximpleries con-
vertides en necessitats, dels acapura-
ments que fem per satisfer els nostres
egoismes,

En segon lloc, pel nostre comere
d'armes solisticades, dels nostres ar-
tefactes contra els recursos primaris
de la terra, dels perillosos productes
quimics contra els aliments,... T tot
aix0 es justifica per «imperatius eco-
nomicsy,

Hem arribat a un punt que és ab-
solutament imprescindible canviar el
nostre comportament abans no arri-
bin les catastrofes que va gestant la
«veritable» | gegantina guerra ebsmi-
ca que estem fent, Si en som cons-
cients { som incapacos de posar-hi en-
trebancs i de frenar-la, ens estern

traint nosaitres mateixos,

Una economia ecoldgica implica
que saturi ~jal— la desertitzacid i
la destruccié de la vegetacid del pla-
neta —i, per comengar, la dels nos-
tres arbres— que s'aturi —jal— la
monopolitzacié dels recursos de la
terra per les corporacions industrials
i comercials,..

El erit polifucétic d’Albert Einstein
—«8i la humanitat ha de sobreviure
cal seriosament canviar la manera de
pensars— va ser explicitat per Jac-
ques Ellul quan va manifestar que
calia «pensar globalment», afegint a
continuacid, «i actuar localments, 1
al nivell més «local» possible, és a dir,
amb les nostres propies maneres de
fer i de comportar-nos.

Tot aixd no pot ser pas comprés
pels partits politics de dretes ni pels
d'esquerres, ni pels nacionalistes ni
pels centralistes, ja que tots ells som-
mien encara amb el creixement i l'ex-
pansid sense limits,

Els milions de persones que arreu
del mon refusem Fesclavatge que ens
ofereixen algunes dotzenes d'autdera-
tes de la Trilateral o de qualsevol al-
tre lloc —imposant-nos el que hem
de fer, menjar o consumir— cal que
tinguem i promoguem comporta-
ments radicalment «nous», cal que
practiquem la no submissié vers les
seves imposicions { creem, entorn nos-
tre, un petit mdn que no tingui cap
mena de relacid amb l'aspiracié pue-
ril del «creixement industrials i «tec-
noldgice, Es a dir, un comportament
de persones adultes, que cultiven una
ética basada en els valors espirituals
de tots els temps: llibertat, dignitat,
vigilancia, moderaci6, convivéncia,...
amor.

Josep PUIG




dels 2,400 inicials, Ef SALT-2 va anar més
enbld que el SAT-1, ja que en el chmpur 8'in-
cloia els bombarders de Barga autonomia i es
prohibia 1a fabricacié de més d'una classe no-
va 4'ICBM,

El president Reagan va arxivar ¢l SALT-2
presentant la seva propia propostas la redue-
¢id d'armes nuclears, ne la seva limitacis, Bs
anomenat pla START. Reagan ha optat per
la reduccié d'un tevg del nombre de caps nu-
clears dels missils balistics estrarégics.

El novembre de 1981 van comengar Jes ne-
gociacions de Gincbra entre ols EEUY |
I'URSS sobre da limitacio de missits nuclears
curopeus.

Reagan va proposar Veopcié zeros o des-
mantellament gluﬁal dels missils. Si es retires-
sin tots els $5-4, els $5-5 i els 55-20, ¢s para-
litzaria cf desplegament dels missils de creuer
i duls Peeshing 11 per part de VOTAN, Els
sovidtics van rebutjar ba propusta adduint que
no es considerava, en P'acord, les forces nu-
clears Eranceses, britiniques | xineses dirigi-
des contra I'URSS.

Andropov, llavors nimero u sowndte, va
proposar una alira aliernaniva: reduoir els
58-20 2 162 a canvi que no es desplepuéds cap
missil de creuer ni Pershing U per FOTAN.
També va ser rebutjada per a rad que els rus-
sos e desmancellarien cls seus missils, sinid
que e traslladarien a Pest dels Urals,

Quan POTAN va decidir desplegar els
seus missils, cls sovictivs es van revirar de la
taula de Ginebra. Després dun lary periode
d'absencia, aquests han reemprés kes negocia-
cians davant Ja magnitud del pla americi de
wguerra de les galdxicss,

Mentrestant, la cursa puctear 1 d*armament
general continua, Khrudéov ex-mandatari de
LIRSS, va afirmar abans de la seva mort que,
st ¢8 produis una guerra nuclear, oles -;cnﬂrcs
Jdel comunisme ne es distingirien de les del
vapitalismie s, Albert Linswin, presugios cien-
tific alemany, en ser preguntac sobre com es
desenvoluparia la 11 guerra maundial va res-
pondre: «No ho sé, perd o gue si que 3¢ cs
que L quaria serd a prdrades-.

- Poblo Gata . :
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Ascé | va entror en lunci

tlany p

I, Acd Il ho fard enguony, i amb ella sera la selens <entral

niclaar en luncicnoment a Espanya, qualre menys de los previstes segans ol lil Plan da Desarsollo,

NO SE SAP QUE FER

AMB LES NUCLEARS

L'energia nuclear és una modalitat a desaparéixer, comencant
en el mateix Hloc mairiv de la seva invencid, els EEUU, A
Espanya, a més, s’ha fet una planificacié bastant matussera:
de les 30 centrals nuclears projectades, només 8 han entrat en
funcionament a causa del seu elevat cost i la difici]
amorlitzacio,

S i hom compara els inwents que 8'han fec de
preveure Pevolucid de la demanda ener-
gética a 'listat espanyod ambs la realita, hom
sadona que ni una sola previsio s'ha ajusiana
la realivae, fet, per cert, que no solamenc s'ha
denat a Espanya si no gaeché a s els Esis
indlustrialitzacs,

Lls indicadors chissivs emprats, enire ells 1a
relacio entre Pincrement del consum energe-
tic § Pinceemom ded producte iswerior bro
{PIB), han demostrat que de hen poc servei-
xen, ja que necessicaria enue 9§ 48 cemrals
nuclears de mil megavars cadascuna per fer
front a les distintes previsions.

Repetidoment
v'ha demanat b
poralitzacio
d'Ascé i d'alires
ceutrals nucloars,
Mo s'atyraran,
perd haurd de
passar temps
abans no se'n
construeivin de
noves,

Nuclearitzacié o Iespanyola

Basant-se ev hipdiesis no gens realstes i en
mites, com ¢l doblament del consum d'elec-
tricitar <ada 10 anys, ol povern ¢ les compa-
nyies elecriques ex llangaren, Ja 16 anys, a un
alegre programa nuclear. La connivéncia en-
tre UEstat i Jes edeceriques va donar Jloe al
deerer de 13 de febrer de 1975, pef qual s'ésta-
blia un régim e voncert,

Per si no eren sulicients les centrals' nu-
clears previstes en et Pl Elécirico Nacional
(PEN) de 1969 —5.000 megavats nuclears—
en | primera revisid d'aquest pla tres anys
després —-7.000 megavats més—, les quals
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havien d’entrar ¢n servei abans de 1983, o
régim de concert entre I'Administracid i ¢l
sector elbetric acordi, encara, ampliar la ca-
pacitat nuclear en 22,700 megavats més, se-
gons el segiient calendari; per al periode
1975-79, 6.600 megavats de porencia nuclear;
per al 1980-82, 7.100 i per al t983-85, 9.000
mugavats,

El que podricen destacar d*aquest regim de
voncert s6n cls avantacges que I*Administrea-
<ié asorga, en forma de beneficis, a les empre-
ses cléctriques, sempre que «es constricixin
cn els terminis que es determinin les cenerals
nuclears que el ministeri d"Indastria auterit-
ziw, Entre les franquicies concedides trobem:
exempeid de la quota de Hicéncia fiscal, apli-
caci, al grau maxim, dels beneficis regulas
pels decrets de juny | novembre del 743 d'oc-
wbre del 81, llibertart d'amortjzacid de les
instal-lacions, expropiacio forgosa dels béns i
drees necessaris per dur a terme cls plans pre-
vistos i reduceid, fins al 95 per cent, de diver-
sus imposws —enere ells, sobre transmnis-
sions pacrimonials, sobre ampliacions de ca-
pital o sobre trafic d’cmpreses 1 drets aranee-
laris—.

Dtaquesta politica de nuclearitzacié es po-
den destacar un seguit de feis com que les
centrals nuclears de rang de §.000 megavats es
compren abans que cap central nuclear de ca-
racieristiques similars funcioni af mén; mol-
tes es constitueixen abans de disposar augorit-
zacio per fer-hoi no es compleixen, ni de bon
tros, les previsions d*entrada en server, i 8'ha
d’ajornar una i alira vepada Vinici del funcio-
nament.. Perd, fins 1 101, una \‘cga(la reslen
solventats ¢ls «problemes iécnics» que revar-
daven I'entrada en funcionament i la seva
connexid a la xarxa cldctrica, els problemes
no acaben, perqué es desencadena una se-
qiigncia interminable d*arurades per mal fun-
chonament | avarics,

Davaltada nudlear als EEUU

[Estat que va obrir Ja via d'entrada a Pe-
dat nuclear podria molt bé ser el primer en
abandonar-la; per aixd és interessant obser-
var ¢l cax dels Estars Unies, Les clevades taxes
d'inflacks ¢ d'interds debs erédits han fer molt
dificil ¢l Binangament, a llarg termini, de pro-
jectes intensiug en capiral com la construceié )
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A port da lo condestacic ecolégica, oro hicomengua
havar jambé [ finoncara: les avcloars no sén Jan
rendiblac com s'houria asporal,

amortitzacio de puclears, Una alers dada en fa
davallada nuclear ha esta L disminueid en fa
demanda de reacrors nuclears que ja comengi
els anys 70: 47 comandes de reactors foren
cancellades en ¢l periode 1974-79. Bl 1980 va
{oren seeze i, després de Paccident de Three
Miles Isdand, sis ) 81 1 ¢l eécord de t# cancel-
lacions Pany 82. Tanmaeix, oly costos de
construceid shan fer an imprevisibles d'ava-
luar que han disparat lex despeses més raona-
bles: per exemple, Ja Mississipi Power &
Light Co. estimava que ¢l cost del reactor
Grand Gulf | —encomanat ¢l 1972— suposa-
ria un cost de 308 milions de dolars, perd a la
finalitzacis del projecte —cl 1983— la despe-
sa_havia pujat a 2,500 milions. Aquest é un
dels casox mids tpics, § oo pens exeepeional,
Les planmies nuclears acabades als FEUU en
les properes décades costaran entre 54 0 ve-
gades més del gue originalment s’havia es-
tmat,

D*alera banda, les plantes nuclears america-
nes, de mitjana, ao han arribat a funcienar mai
per sobre de les 5,000 hores I"any, esadir, que
arriben a la seva fase d’envelliment amb wna
gran infrautiliczacis. B eal destacar, també, la
qiestic del accidentss dew d'ells hao tnguc Hoe
cada dia ke I'any i a Pample ols EEUU, 84.332
trebaltadors han estan exposats 2 quantitats
mesurables de radineié, Segons arribi a dir
David Freeman director de ba TVA, Pemipresa
cléctriva que arribh a wenir ol progrwm auclear
mis ambicisy de totes les empreses nord-ame-
vicanes: «el cost de Penergia nuclear no & que

sigui elevat, és imprevisibles,

Més independéncio energética?

A Canalunya i a I'Estar espanyol es presen-
1en, entorn de la nuclearitzaci, tot un seguit
de qiiestions, ka base de les quals s'empra
moltes vegades en la justificacid, prou debari-
bles com perqué almenys es plantegin aberea-
ment. Heus aci algunes: sinerementa la nos-
tra.independincia encrgética amb la nuclea-
ritzacid?,

Analitzant cls fets, Popeio nuclear aug-
menia lz dependéacia de Catalunya ja que ens
fa dependents en recursos, en tecnologia i en
capital. En recursos, perqué el 80 per cent de
la matéria prima, Purani, é en mans de cine
paisos, La produccié espanyola, 1ot i amb da-
des optimistes, mai no depassania una pro-
duccid de 1.272 wnes d'urani; és 2 dir: només
«b 35 per cent del tocal necessari, En tecnolo-
gia només donen serveis d'enriquiment de
Purani els Estats Unis, la Unid Soviénica i els
consorers curopens EURODIF i URENCO,
menys d’una desena de paisos sén fabricants
de reactors auclears | només hi ha fabriques
de reclaboracié del combustible irradiar a ser
paisos. 1 en capital, Ja que ¢ finangament cal
vealitzar-lo, majoritirizment, amb crédies de
divises fortes,

Llavars, doncs, cal preguntar-se: al serve
de qui esti 'encrgia nuclear? Mentre ¢ls sec-
ors financers i les empreses cléctriques del
pais que van obriv e cami d'entrada a P'edac
nuclear, abandonen Popeid nuclear; mentre
els fabeicanes de reactors csperen mantenir
amb comandes procedents d'altres paisos a
capacitat de produceié fins que e mercar do-
méstic es tornh a revifar; menere un pais,
I"URSS, que és ol primer productor mundial
de perroli, ef segon de carbs § gas nateral i els
seus rius porten ¢ [0 per cent de wis els ca-
bals fluvials del planeta, continua desenvolu-
pant un ambicids programa nuclear; després
de tor aixd a alguns paisos com ara Catalunya
encara ¢s delensa Popeid nuclear envoltada de
e un seguit d'argumentacions i justifica-
cions més quc dubroses,

. Josep Puig

Joaquim Corominus -

«HI HA HAGUT UN EXCES DE NUCLEARS»

«El povern considera que és
positiva la utiliezacid de 'enerpia
nuclear per a usos civils. Jo crec
que el govern socialista ha millo-
rat 1a gestid a les puclears, Per
cxemptle, la relacid entre ¢l Con-

- sell de I"Encrgia Nuclear amb les

companyics chectriques és un fet,
i aixd ha suposac millorar la seva
gestid, | cal seguir per aquesta [i-
nias avangant ¢n un millor apro-
fitament d*aquesta energia i, s

peciafment, millorant  inere-
mentant les mesures de seguretac,
Les previsions anteriors ens

demostraven que hi havia un
exeés d'olvew envegiuea per via
nuclear, Cadda empresa anava pel
seu compte § cada centeal nuclear
depenia dv Pestzadyia comercial
decadacompanyiaelectriea, Nos-
alires imenwem que hi hagi co-
ordinacia, De momem, perd, 2
un termini it@d, la Comissid de
Seguiment el PEN a0 preveu
que s'incorparin noves nuclears a
Espanya.

Iin poc remps ha canviar subs-
tancilinent  Paccivud  povernas
mental respecte a les elboirigues i

les nuckears: fa tan sols dues set-
manes, per primera vegada, la
Consell ha reonit cls presidents
de tes ¢léciriques; abans no s’ha-
vien posat multes, 1ot i que hi ha-
via la potestar de fer-ho. Jo n'he
I:osat dues, una a Almaraz, que

em guanyat, i una alera a Ascd,
que cncara esti per resoldre.
Tanmateix, la propera tasdor en-
trard al Parlament ¢l projecre de
llei d*emplagaments, que vindra a
tesoldre cls llocs on es podran
abocar els residus nuclears a
Espanyas,
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Lengany nuclear

1a tornat a ocdrree. AllD Gua tots els tecndtatn, | cspocinlment els teond-
latres nuclears, eas hevien pesegural que ro podin csdavendr, ha tornat a te-
nir Nloe. .
Un aczident d'aquells que tots els propagandistes do la nuclearitzacts ha-
vien dil que cin dlmpossibles {0 alament improbable) d'ocdrrer, hn ocorregmt,
A difertncla del grou socidont ocorregut, Vany 1070, & Horrishurg on ¢l
nuc!l dud seactor no va ardbar o fnntlre (només va tmir Hoe la fusté d'alguns
ts dlel bustible nuclear), en el greo aseldent soorregut recemment
o Trernolyd sombla que ho Ffos upa Lone part dud suctl dd reactor, olliberunt-
sa gran qoantilat d'denents radionctlus, que than escampot urecu J'Evropa.
Tant en un cos cgm en Valire, els tecndlntres § Ya burocedcla tecaonuclesy

van | assogueen que les qiiéneles sabre la pohincid hin wital
i scran imlgnil‘lcunls
EY inetebx defen ¢ls tecnderates de Iy sAtomic Energy C lsslons nord-

amerjcany ¢n oensié de Jes maltiples proves nuclears & Yatmosfera, que cls
ELLA. teclitzaren o (nals de ba década debs anys 404 en of trunsonrs dels
anyz 50,

Després do cuda cxplasiéd nucl imendal, TAEGC s Mmitova o pu-
blicar un birew comunleat, informont dela mnlilz.aclti alirmaont gue oo -
diacis tlc ta h«umha Iuwia estat localitzada en eon determinada zonas | que
sen g I cas &5 i fva per w bos |

Un fet ben narmal ocorregut ef 26 dnbril de 1959, va fer que bona pard
de la comunitat gientifica posts en duble el¢ eriterit ] oplnjons oficinls, Aquest
dia va caure un xifec sobse la clulat de oy, a Testat de Nove losk, Uns
ﬂslns uniwrsllnﬁs qua cstaven realitzant itnelus sobre ruclingtivital, de-

tderable dets nivells de eadinclé amblontal, Add
dmhtimn vom ta phuja era radloasibva § en doddisen que eren lus restes
radinactives do bes provis nuclonrs renlitzados al duseet dy Nisvada, e bo-
vien cslut arrosseyadizs pels venls § Tig  hu berra miljungunt by pluja,

Cutrant totu Is dicuda dels anys 50 hi va hover una vive poltmlea, de
Is quul TAEC en va sortic totadment desuepeditads.
Anuelto poltmica es va reavivar o pnﬂlt dels onys m on Inroduir ll.m.r

gla awclear w la vida civil, | quan els org Bliven uns «lline
dars por desots dels quals ks radiacion lonl no sén perjudiclals per
als desers vivss,

Els fets, uno vegada més, han Bt dcmostrarn que 0o b ha Nindars per
dessetn dels gunls los pudl, f qquu sl on el dip
shse} signeln Iolensives: Wfa gean tdo dachis ludes des de Vany
1960 fins avul demastren que o existeicen nivells d'exposiclé a Yes mdiacd

fuo siguin segors | que no extstoix cap dosl de wdlucié suficlentment hulxa
per 1a qual el rise de malignital sigul zero,., La controvila descivolupada
sobire c‘er tena ho esdevingut perqud moltes persoaves do 1a Indistrin ny-

clcar | de agéncla dil govern federal varen prclamar alegrement que no
i hovla eap rise ecfurunt o tes Linjxes doslt de rodincid, 51 els que propays
Fenergia nwclear haguesln estat més Dles onn ols sens. di sofre

Ta sepurctan do des radiectons, se no dusiifurden desssperndament Inleptar
wadvar el seu prestighs, {Prof, K.2Z. Margan, Escola J' Enginyenin Nuclear, Ins-
thut Tecnoldyde de Crovgia).

L'ecologisme és solldari ambs la veu del docior John W, Colman, codws-
cobridor de 'Uroni-233 | membre de loquip de clontifics quee va aillur Tus
primercs quantitats de Flutond en o pro]ccie Manllntlun

No bl ha cap duble e cls 1 Year —siguin cngl-
nyers, politics o cienlifles— estan onmoiem \'l:nhﬂﬂl:s erims contra 1s hue
manitat, Exaria justificat demanar que se colebressin judlcls com els de Nae
renherg conles aquesls Individuss, Ja fue i ha dum vies possihhs per dis.
eriure cls motlus pcis fuals de il fear estan come
tend erims contr e | itats la t eue g el concl-
xements actuals sshre ol cfectes de lus babes dasis do cadiacid, CQuan (e
encara no saben ks cfectes de les Loixes dusks, & com st diguessin expsen
» la gent primer | Ja aprendrein els efecies desprds, Només bl ha wia des
cripcid per & una experimentocld massiva | plenilicada dacpuest Gpus solire
Yos peesancet depravacis morml, Una experimentacid d'agsta menn pet pro-
dulr efectes iroversibles en Ia nostra genvracid i en goneraclons futwres, Is
quals no tenen ni vt ol veu. S alxb no &1 un crim contra a humanilal,
qué ho &sP; 1a segona, supssant que conobdn cls fels entorn duly cloctis {a-
1als do les haixes dosis de eadiocid i eneara vulgu; Tiis
do Penesgla nuclear, En souest cos, Vacusactd o soria @ expurlmuulncid Sip
bre bes personcs, sind d'nstassinat planificat § oleatord, Bl orim dlassussinud
& 1l wgndl pitjor que o orim d'expor{mentacidn,

Lot &l inacié d'un linrg procés el qua1 arquelles

logles ccntrades on fa g I , febles, d Jes on cls
roCu o locnls. hnn anul essent substitu\'dcs per alu'es que dnm intrinsecu.
ment incoey ', de int solsre lu b ila nnluta
Nascuds sota un afany de int i de ! 14, el scu d [
T ercat castes d'esy b tals, cossos do seguselul, regu-
]mm’ “cu e g I, I.ll el et 1 i H 1

fonnls da control h"u ," 03, ele, ote, s Guuls nclunnd
das de la swa poslcid de domint manifesien ¢ mé& absolut menyspren per
Ia persana humaona | 1a vida el nostre petit plancta,

Afjista oplilé ve confirmoda per |n revista <E1 Betllet dels ciontfies utd-
micss. En nquesta revista, fundade ﬁer Adbert Elnstein, es podia Hegir fa
cert tempy: «La Indiisteia i el govern haw ralitzat wn gran esforg durant e.s
darrers 20 anys en amagar a Topinid puklica els rlsu Inliereits I
nuclears, wle toles Tes py cal id
comi Iu més armg,nnl l dﬂpectiu pq.l que fo a Foy r{alului piiliticas, ¢

de Th

a b 2. L

L'neeident § 1 trat une vegada mibs Jes ufinfluts enlre
fes burocracies nuclears de lest | da Focst, Fer mis quz los potincics occlden-
tals s'wforein ara en demasiror que & soocidents mal no pot pasar o que
ha omrmgut . Ucrnlnn, el le.t & que tant als palsos «enpliufistes cani uls
potsng la it v onst § invia snant Tk
smb Pocullacié o Inl’ormncié i malles wgndes amb lengany s ' simple

Jusep PULG
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La indiistria nuclear: un atemptat

contra els drets humans

Normalment totes les forces politiques i socials industrialistes, tant si sén
de «dretes» com si 56n «d'esquerress, justifiquen l'energia nuclear i moltes
altres activitats pol-luidores dels nostres frigils ecosistemes, amb la doctrina
del «Risc versus Beneficin,

Aquesta doctrina afirma que a canvi d'algun suposat «benefici (legeixi’s

riquesa, pmsYeritat econdmica, increment del PIB,...) els governs sautoatri-
bueixen o deleguen a altres corporacions el dret a imposar diversos «riscs»
" sobre persones i/o col lectivitats sense el seu propi consentiment i a despit de

les seves objeccions i, moltes vegades, oposicid. Una doctrina aixi és un peri- -

lés assalt contra els drets humans.

Si bé qualsevulla persona té el dret a fer el que desitgi amb la seva propia

vida, Hibertat i propietat sense consultar-ho a ningl, aixd no implica que
tingui el dret a fer qualsevol cosa amb la vida, llibertat i propietat daltr,
sense el seu consentiment. El fet que un grup de persones formin un govern,
una empresa (piblica o privada), un sin(ﬁl;;lit, un gurp... no els confereix cap
mena de dret contra la vida, la llibertat i la propietat d'altres persones,

Com que qualsevol mena de pol-lucié és una intrusié, una invasié dels co-
sos i les propietats dels altres sense el seu consentiment, per aixd mateix és
una violacit dels drets de la persona humana. Aquesta violacid no deixa de
ser-ho encara que es pretengui la recerea de riquesa, progrés o quaksevol al-
tre objectiu. : .

En quina forma violen els drets humans els Frups propietaris de les cen-
trals n‘:)lclears? En quina forma els violen aquelles persones que les fan fun.
cionar .

L'energia nuclear {tant en la seva vessant militar com en la seva forma

«civil) representa un gegant experiment sobre tota la poblacit del nostre pla-

neta. Bona part d’aquesta poblacié no ha donat el seu consentiment per fer
aquesta mena d'experimentacions, Lexperiment consisteix en provar si la in-
distria nuclear pot confinar els verins radioactius generats al Harg de tot el
cicle nuclear (des de la mineria d'urani fins l'emmagatzament delinitiu dels
residus) amb una gran seguretat, S :

En la inddstria nuclear no cal qﬁe tinguillocungran aocldent {com el |

de Txernobyl} per fer que els pl‘opietarisloFeradors de les centrals atdmiques
es converteixin de fet en grans assassins, El simple alliberament d'una petita
part dels verins radioactius continguts dins el cor dels reactors nuclears ja

els hi converteix, Cada dia, de forma deliberada o accidental, la ‘indistria '

nuclear estd alliberant verins radioactius a les aigties i a l'aire, &s a dir els

estd traspassant a les persones, .
El Dr. JW, Gofman ha estimat que amb una poténcia nuclear instal-lada

de 200 GW (200 reactors de 1.000 MW, cadascun), funcionant amb un fac-_

tor de carrega del 70% i :(%)osant que els vering radioactius es confinin en -
u

un 99% de seguretat, es produirien cada any aproximadament unes 400.000
morts addicionals per cancer (caleuls fets als EUA).

Si bé aquest desastre en la salut de les persones, provocat per la inddstria
nuclear, é una simple prediccié del Dr. l[W Gofman (autor de la magna
-obra «Radiation & Health»), el que & un fet & que els propietarisioperadors
de les plantes nuclears ens'estan coercionant, ho desitgin ¢ no, ens estan con-
vertint en conillets d'indies del seu monstruds experiment. Ser conillets d'in-
dies forgats & una dbvia violacid dels drets humans,

La indistria nuclear viola els drets hurans en tant que pol-luciona, mori !

o no mori gent. Actualment perd, la gent es mor: una detuncié per cancer
per cada 270 persona-rem d'exposicié radioactiva de la poblacié en general,
Els més indefensos, .els infants, sén alhora els més vulnerables als efectes de
les radiacions. e

Les tecnologies polluidores sén incomptables i a menys que aprenguem
a subordinar-les als drets humans, els efectes combinats de totes elles podria
esdevenir un genocidi.

Es molt improbable que I'energia nuclear pugui ser compatible mai amb
els drets humans, Moltes altres tecnologies s6n agzptabl&s drets de la per-
sona humana, El primer pas perd, és fer que els tecndlatres, aquells que ado-
ﬁn la deesa Teenologia, deixin de defensar arguments moralment indefensa-

es,

osep PUIG i BOIX

Dr. Enginyer Industri,ai ~ Alternativa Verda




ODICO 7
Martes, 2909 plnode1936

“OR MALMENTE todas

ciales - industrialistas,

como si son de izquier-
das, justifican la energia
. nuclear y muchas activi-
dades polucionanie$ de nuestros
fragiles ecosistemas, con la doc-
trina delriesgo versusbeneficio.
Esta doctrina afirma que, a
cambio de aigun supuesto benefi-
cio (léase riqueza, prosperidad
economica, incremenio del PIB),
los gobiernos se autoatribuyen o

-delegan a otras corporaciones el

derecho a imponeér diversos ries-
gos sobre las personas y scbre
las colectividades, sin su propio
consentimiento, a pesar de sus
objeciones y,muchas veces, a pe-
sar de su oposicion. Una doctrina
de este estilo es un peligroso asal-
toalos derechos humanos.

Si bien es cierto que cualquier
persona tiene el derecho a hacer
lo que deses con su propia vida,
su libertad, sus propiedades, sin
consultar a nadie, eso no implica
que tenga el derecho a hacer cual-
quier cosa con la vida, la libertad y

la propiedad de los otros, sin'su -

consentimiento. E! hecho de que
un grupo de personas forme un
gobierno, una empresa (puablica o
privada), un sindicato, un grupo,

"no les confiere ningun tipo de de-

recho sobre la vida, la libertad v 1a
propiedad de ofras personas.

Ya que cualguier tipo de polu-
cidn es una intrusion, una invasion
de los cuerpos y de las propieda-
des de las otras personas, sin su

las fuerzas politicasy so-

tanto si'son de derechas

-

m dmsw'm nuclear

. JosepPuigiBoix - - R

Docfon_lngemeromdusm.sl., T

consentimiento, poresomismo es
unaviclacién delos derechosdela
persona humana. Una tal violacion

no deja de serlo aungue se preten-.

da la busqueda de la rigueza, del
progreso o de cualquier otro obje-
tivo.

(Deque manera estan wolan-
do los derechos humanos ios gru-
Pos propietarios de centrates nu-
cigares? ;De qué forma los violan”
aquellos quelas hacen funcionar? -

Laenergia nuclear (tantoensu’
vertiente militar comao en su forma .
civilf representa un gigantesco ex-
perimento sobre toda la poblacion -
de nuestro planeta. Una gran par-
te de esta poblacion no ha dado su
consentimiento para la realizacion -
de este tipo de experimentos, E}

_experimento consiste en probar si

laindustria nuclear puede confinar
los venenos radiactivos genera--
dos a 1o largo de todo el ciclo nu-
clear {desde la mineria del uranio

hasta el almacenamiento definiti- .

vo de los residuos) con una gran
sequridad. ,

: ,,En la mdustna nuclear no es
necesario que ocurra un gran ac-

cidents (como Chernobil} para ha-

cer- Qque- los propietarios-

operadores de las plantas nuclea- -

res se conviertan de hecho en
asesinos. La simple liberacién de
una pequefia parte delos venenos

radiactivos contenidos en el ni-

cleo de los reactores nucleares ya

lescorvierte entales. Cada dia, de

forma . deliberada o accidental-.
‘mente, la lndustna nuclear esta li-
" berando vehenos- radiactivos-en

fas aguas, en.el atre, es decir los

queesta fransfiriendo alas perso-

-nasyajos seres vivos,

- El doctor J.W. Gofman ha estl-
mado que con una potencia insta-
lada” puclear  de - 200 GW’
(doscientos reactores de mil MW
cada uno), funcionando con un
factor de carga del 70 por ciento y
suponiendo que los venenods ra-

"diactivos se oonfinen en un 99 por

-ciento de; segundad se produci-
rian cada afio aproximadamente

,unas 400 000 defunc:ones adicio-

‘ﬂ%i‘ L

nales por cancer (calculos hechos
. enEEUU).. .

AUHC]UG este desastre 91'1 lasa-

§ 1ud de las personas, provotado
". per la‘industria nuciear, sea una

_Elpeligrodela

simple ' prediccion .de Gofman
(autor da la magna obra Radiation
and human health), lo que sies un
hecho es que los propietarios-
operadores de las centrales nu-
cleares nos estan coaccionando,
quiéranlo o no, nos estan convir-
-tiendo en conejillos de indias de su
monstrucso experimento,

A industria nuclear viola |
los derechos humanos
en tanto qug peluciona,
muérase o no fa gente.
No obstantg, ya hoy la
gente se -muere. Los
mas indefﬁnsos los ni-
fios y ias nifias, son @ su vez los
maés vulnerables a los efectos de
las radiaciones. Las tecnologias
polucionantes soninnumerables y
ano ser que aprendamos a subor-
dinarlas a los derechos humanos,
los efectos combinados de todas
ellas-podrian llegar a ser un geno-
cidio

Es” muy -improbable que [a
energia nuciear pueda llegar a ser
nunca compatible con los dere-
‘chos humanos. Otras muchas te-

_.conologias pueden ser adaptadas

a los derechos de la persona hu-
mana. El primer paso, no obstan-

‘te, es hacer que los tecndlatras,

aquellos que adoran la diosa Tec-
nologia, dejen de defender argu-
mentaciones moral y éticamente
indefendibles.
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