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1. PRESENTACIO DE LA Va CONFERENCIA

El contingut d'aguesta Conferéncia representa un tomb respecte al
de les quatre conferéncies anteriors, dedicades principalment a
presentar els problemes patits i1 potencials de 1'energia nuclear.
En certa manera perd aquesta Conferéncia enllaga amb la primera,
en la que es3 van presentar els plans per tancar les <fCentrals
Nuclears a la Gran Bretanva i a Franga.

Aquesta Va Conferéncia presenta tres accions de caire molt dife—
rent perd orientades a prescindir de lesg Centrals Nuclears. La
primera, el llibre "La Ruta de la Energfa” gue presenta la qlies—
tid energética de manera comprensiva per a tothom, la histdéria de
l'energia nuclear, els seus problemes i el seu tractament prefe-~
rencial per part de lesgs institucions, alhora gue les possibili-
tats d'estalvi 1 d'utilitzacid de les energies renovables.

La segona, la campanya "Viure Sense Nuclears'" és una accid valen—
ta de més de duescentes entitats due no només exposa due &8
urgent., possible i1 avantatjds abandonar 1'energia nuclear, siné
gue ha presentat al Congrés dels Diputats una llei per iniciativa
popular que estableix la renincia a la generacid nuclear d'elec-—
tricitat 1 exigeix al govern l'elaboracid en sis mesos d'un pla
de tancament 1 desmantellament de les nou centrals nuclears en
funcionament a 1'Egtat.

La darrera accié, és el Pla de New England (EEUU) per augmentar
1'eficiéncia energética del sistema eléctric. Aguest pla és fruit
d'un imperatiu legal i arriba a limits dificilment imaginables
abans. New England pot egstalviar entre el 35% 1 el 57% del seu
consum d'electricitat millorant 1'eficigdncia energética, sSegons
les analisizs del New England Energy Policy format per 26 grups,
ecologistes i organitzacions de consumidors principalment. Certa-—
ment, alld on s'estableixin Pplans com aguest sobraran les
nuclears. : :

Cap d'agquestes tres accions és unicament "antinuclear". 5i bhé la
contaminacidé radicactiva és molt seriosa, no és 1l1'tinica que causa
problemes. Es per aixd que aquestes accions antinuclears també
son anti-contaminacidé deguda a altres fonts energdtiques i propo-
gen reduir el consum, wutilitzar bé les fonts renovables i elimi-
nar la contaminacié derivada de l'energia en la mesura que 1la
técnica ho permeti.
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Coleccion NUEVA CIENCTA

Josep PUIG y Joaquim COROMINAS -
La ruta de la energia
Préloge de Mario Gaviria

1990, 480 pags., ISBN: 84-7658-244-7

La ruta de Ia energia presenta una aproximacion a la realidad energéti-
ca, desde diversas perspectivas interrelacionadas. Tanto el enfoque como mu-
chos de los contenidos representan una novedad. Los aulores han escrito el li-
bro que fes hubiera guslado enconlrar ya heche.

Los numerosos datos y referencias gque aporta consliluyen una impor-
{anle base de |a obra, y sirven tanto para matizar lo que s& expone en el lexto
oMo para moslrar 1o que olros escritos -que ya pueden ser considerados como
histéricos- habian dicho sobre el tema. Algunos de los datos y de las referencias
son de dilicil acceso y su inclusién constituye una eslimable fuente de informa-
cidn para los profesionales. La obra conliene una extraordinaria cantidad y di-
versidad de informacidn presertada y estructurada con el &nimo de que sea fa-
cilmenle asimilable y ufilizable segin los objelivos de quien la consulle.

La rita de fa energia se ha concebido como un complemento para los
técnicos y especialislas en gnergia y como una relerencia para la mayoria de lec-
tores sin formacion energética. La obra trala cada una de 1as fuenies de energia
dentro del contexto general de fa misma y de las implicaciones que conlleva su
uso. No se trata pues de una obra sobre caracteristicas constructivas de log siste-
mas de aprovechamiento energélico sing sobre sus aspectos econdmicos, socia-
lgs, geopoliticos, medicambientales. Los aspectos técnicos que aparecen ayudan
a comprender |2 realidad y, a veces, muestran curiosidades muy poco conocidas,

Josep Puig i Boix {Vic. 1947} es Ingeniero Industrial en Técnicas Ener-
gélicas por la ETSHE (1973), Doclor en Ingenieria Industrial por 12 Universidad
Polilécnica de Calalufia {1982). Ha trabajade en lemas de informafica y energia,
fanlo en la industria como en fa uriversidad. Es autor de £ deficte ecoldgic de fa
ceniral térmica de Cercs (1989) y coautor de Calalunya sofa ef perill de Furani
{1981} y &f poder da! viento {1982),

Joaquim Coromiras i Vinas (Barcelona, 1940) es Ingenierg Industnial
gléctrico por la ETSIS {1964). M.S.E.E. por la Universidad de Berkeley (Califor-
nia, 1966) y Doctor en Ingenieria Industrial por la Universidad Politécnica de Ca-
laluia. Ha Irabajade en empresas y vniversidades de diversos paises, Es autor
de Introduccién al control de procesas por ordenador {1975), y coautor de Alter-
nativas (1979), Elecirdnica y auvtomdtica indusiriales (1980) y Ef desarolio indus-
Irigh de los B0{1981).

Ambos autores son profesores de Recursos energélicos en fa Universi-
dad Autdnoma de Barcelona; socios lundadores de Ecotéenia S. Coop., miem-
bros de INVESCIT y del GCTPFNN. Coautores de £nergias fibres If {1980}, No-
ves lecnologies: rises | aflernatives (1986). Son los organizadores de las Confe-
rencias Catalanas Para un Futuro No Muclear.

iNDICE

Prologo. por M, Gaviria. 1. La cueslion de
la engrgia. 2. Andlisis histdrico y geogra-
fico de los sistemas energelicos. 3. Los
sistemas energéticos. 4. Los flujos de
energla renovable: sus origenes. 5. Las
fuentes individuales de energia. §. For-

mas detivadas de energia, 7. Andlisis por
4reas. B. Mitos y reahidades. 8. Evaluz-
cidn y perspectivas, 10. Anexos. 1% Uni-
dades y equivalencias. 2 Fuentes, bi-
bliogralia,

NUEVA CIEN(

Las fuentes energéticas y
sus implicaciones sociales
y medioambientales

NUEVA CIENCIA

LARUTA
DE LA ENERGIA

Josep Puig
Joaguim Corominas

Prologo de Mario Gaviria

%ﬁ%%&&%
""*’f“"‘ e e i

o ‘i’ arctakamn s
P e

Apaada 38T D90 SANT CUGAT DEL VAELES
mmw T EHGH BN FACEI SR 1T T

Homa 23, Bejps izgta, 268015 MADRID
Tl 91) 5225348

A ANTHROPOS

EDITORIJ\L DEL HOMBRE

{NDICE

Prélogo por Mario Gaviria . . . . . . . ... ... .. ...
Siglas y abreviaturas utifizadas . . . . .. ... .. ...,
Introduccién . ., ... ... ... ... .. e e

I. LACUESTIONDELAENERGIA . . .. .. ... ... . ..

11. Energfaysociedad ... ..... ... ........
1.2, Enmergfayeconomta . .. ... . ...........
1.3. Energlfaynaturaleza . . .. ... ... ........
1.4, Energiayteenologia . . . ... ............
1.5, Energlaypolitica . . .. . .. ... ... .......

2. ANALISIS HISTORICO Y GEOGRAFICO DE LOS SISTEMAS
ENERGETICOS

1. Analisis histérico
2.1.1. Cronologia del uso de las fuentes de energia . .
2.1.2. Las aplicaciones de la energia . . . ... .. ..

2.2. Analisis geografico . . .. ... ... ... ... ...
2.2.1. Los impactos territeriales y socio-demograficos
2.2.2. Accidentes importantes . . . . .. ... . ...
2.2.3. Impactosdel medio . . ... .. ... .. .
2.2.4. La energia y las ciudades: €] caso de Barcelona

3. LOS SISTEMAS ENERGETICOS . . . . . .. ... .....
3.1. Fuentes, transformaciones, usos finales . . . . . . . .
3.1.1. Las fuentesdeenergia . . . . .. ... ... ..

13
13

19

19
27
64
85
102

106

106
109
119
126
126
i3¢
142
145

150

150
150

471



3.1.2. Las transformaciones de una forma a otra

deenergia ... ........ ... . ...

3.1.3. Los usos finales de la energia
3.2. Recursos, reservas, potenciales
3.3. Problemas derivados de las variaciones
de los consumos

4. LOS FLUJOS DE ENERGIA RENOVABLE. SUS ORIGENES

4.1. Laradiaciénsolar . . . .. .. ..., . ... .. ...
4.1.1. La formacién del Sol
4.1.2. La composicién espectral de la radiacién solar
4.1.3. La interaccion de la radiacion solar

con el sistema aumosfera-Tierra

42 Laatmésfera . . . . .. ... ... ... ...
4.2.1. La circulacién general de la atmésfera

43. Los océanos y loscontinentes . . . ... ... .. ..
4.3.1. El ciclo del agua: el agua y los suelos
4.3.2. Los flujos geotérmicos . . . . . . ... ... .
4.3.3. Los gradientes térmicos oeédnicos . . . . . . ..
4.3.4. La circulacién ocednica. Olas y corrientes

MArNAS . . . 4 v v b s e e s e e e e e
4.3.5. Las fuerzas gravitacionales. Las mareas
4.4 El ciclo energéticode laTierra . . . . . .. ... ...
4.4.1. La interferencia humana con el ciclo energético
de la Tierra

5. LAS FUENTES INDIVIDUALES DE ENERGIA

5.1. Las fuentes de energia renovables
5.1.1. La radiacién solar
5.1.2. El viento
503 Lasolas . . ... ... ... ... ...,
5.14. Losflujosdeagua ... ......... ‘
5.1.5. Los flujos calorificos y el calor almacenado
5.1.6. Los flujos geotérmicos vy la energia

almacenada
5.1.7. La conversion biolégica y el 2lmacenamiento
deenergia . ... ... ... ... ... .

5.2. Las fuentes de energia no renovables . . . ... ..
5.2.1. Los combustibles sélidos: el carbén
5.2.2. Los combustibles liguidos y gaseosos:

el petrdleo, el gas natural, los esquistos
bituminosos y las arenas asfalticas

472

153
157
160

162

165

165
165
165

166
169
169
171
171
174
175

176
176
177

182

183

183
183
185
187
188
191

193
195

204
204

206

5.2.3. Los «combustibles» nucleares . . .. .. ... -

5.3, Procesos de conversién de la energia . . . . - .. .

5.1.1. Los principales ciclos termodinamicos . . . . .
5.3.2. La conversién termoeléctrica ¥ termoidnica

5.2.3. Turbipas y otros convertidores de [lujo . . . . .
5.3.4, La conversion fotovoltaica . . . . . - . .« - -
5.3.%5. La conversion electroquimica . . . . . . .. . -

5.4. Sistemas de aprovechamiento de la energia . . . . . .

5 4.1. Sistemas de aprovechamiento
delaenergiasolar . . .. .. ...
5.4.2. Sistemas de aprovechamiento
dela energiaedlica . .. .. .o
$.4.3. Sistemas de aprovechamiento de la energfa
deloleaje . . . .« oo
5.4.4. Sistemas de aprovechamiénto de las corrientes
y de los desniveles def agua . . . .. ... ...
5.4.5. Sistemas de aprovechamiento de los flujos
calorificos v de calor almacenado . . . . . . ..
5.4.6. El aprovechamiento de la materia-bioldgica
< 4.7. Sistemas de aprovechamiente de la energia

s I I

5.4.8. Sistemas de aprovechamiento
de la energianuclear . . . . . . ... e
6. FORMAS DERIVADAS DE ENERGIA . . . . . . . . - -+ -
6.1. Los gases manufacturados . . . . . . ..o e o
62. Laelectricidad . . . - . . . . o o oo e e
6.3. Owas FOrMas . . . - -« v oo v oo m s

7. ANALISISPOR AREAS . . . . . .« « o o v o e e e o

7.1. RecursoS Y CORSUMOS . - - -« o o« v« = x = 2 =
7.1.1. Recursos y consumos en el mundo . . . . . ..
7.1.2. Recursosy consumosenlaCEE . .. .. ..
7.1.3. Los Estados Unidos de América . . . . . . . .
7.1.4. El mundo no industrializade . - . . . . .. . -
7.1.5. Recursos y consumos en ¢l Estado espaiol

yenCatalufia . . . .. . . oo e

7.2. Politicas energéticas oficiales y alternativas . . . . . .
7.2.1. Politicasoficiales . . . . . . . -« oo
7.2.2. Politicas energéticas alternativas . . . . . . . .

73 Lacrticanuclear . . . . . . . oo
7.3.1. Las centrales nucleares no son seguras . . . . .

210
214
214
215
216
217
218
219

219
226
230
232

237
242

249
251

260

261
263
268

270

270
270
295
302
304

310
326
326
337
33¢
341

473



10.1.4. Principales conversiones utilizadas

7.3.2. Las cenirales nucleares no son rentables . . . . 350 ; 438
7.3.3. Las centrales nucleares no son necesarias . . . 361 por distin(os OTEANISMOS . . . - v v v v e -
7.3.4. (Por qué a pesar de todo lo expuesto 10.2. Bibliografia . . . . . . o .o oo s 440
se ha continuado promoviendo la produccion §0.3. Acontecimienios «posi-scriptum» STt :53
de energfa eléctrica a partir de la fisién 10.3.1. Algunas lecciones de Vandellés .. ... - 425
deldtomo? . . .. .. .. ... ... ... 362 . 10.3.2. La des-sovietizacién . . . .« - - - o - o o - -
735 Elmitodelafusion . . ... .. .. .. ... 368 : 10.3.3. La crisis del Golfo Pérsice . . . - . . . - - - 459
736, Lafusionfria . . ... ..ol 369 ' 10.3.4. Otras noticias «post-scriptum» . . . . . . . . . 461
7.4. Las fuentes de energia renovables son competitivas . 372
8. MITOSYREALIDADES . . . . . . . . . o' i auu... 374
Bi, Losmitos . . .. ... . ... ... 376
8.1.1. La independencia energética . . ... ... .. 376 )
. 8.1.2. Correlacidn entre consumo energético
yniveldewvida .. ................ 382
8.1.3. No pueden ahorrarse grandes cantidades
deenergia . . .. ... ... ... .. 387
8.1.4. La electricidad generada en las centrales .
nucleareseslamads barata . .. . .. .. ... 388 |
B.1.5. No es posible detener [a construccion i
de centrales nucleares . . . . .. ... ... .. 391
8.1.6. La energia nuclear es la energia del future.
Sélo se opone a ella gente poco seria, .
desinformada o mal intencionada . . ... .. 394 N
8.1.7. La energia nuclear paliara la escasez
del petrsleo y permitird independizarse
desusuministro . . ... ... ... ... ... 397
8.1.8. No ha habido muenies por contaminacién
radiactiva en [as centrales nucleares . . . . . . 399
9. EVALUACION Y PERSPECTIVAS . . . . ... .. ...... 404 .
9.1. Evaluacién integrada de la tecnologia energética . . . 404 !
9.2, Perspectivas . . . . . . . o i i e e e e e e e e 410 I
9.3. Posibles acciones anivellocal . . . .. .. ... ... 415
94, Propuestas . . . . . . .. ... ... ..o 431 !
T0. ANEXOS . . .. . . o o e e e e e 434
10.]. Unidades y equivalencias . . ... ... ....... 434
10.1.1. Nomenclatura de las potencias usuales de 10 436
10.1.2. Relaciones entre unidades de energia . . . . . 436
10.1.3. Densidades de productos energélicos . . . . . 438
475

474




3. PRESENTACIO DE LA CAMPANYA "VIURE SENSE NUCLEARS"



Promouen la campanya a Catalunya:

(" Anoia Verda | Neta

Assamblea Allernativa

Assemblea  Anlinuclear  del
Baix Camp

Assemblea Ecologista Salt
Verd

Agrupacié Naluralista de la
Garrolxa

Centre de Recursos per la
Pau «Perlféria» del Guinardd

Collectiu per fa Pau de Cor-
nalla

Comissid per 1a Pau, el Desar-
mament i la Solidarilat de
Sanl Andrey

Comlté Anlinuclear de Cala-
lunya

Comitd Antinuclear de Tortosa

Coordinadora  Antilrasvassa-
ment d'Aigiles de I'Ebre

Coordinadora per la Defensa
de Serra Marina

Coordinadora pal Desarma-
ment i fa Deshuciearitzacid
Tolals

i les Comissions promolores de Vivre sense nyclears a Badalona,
Bon Pastor, Caldas de Monibui, I'Hospitalet, Nou Barris, Pobla
o, Olot, Sabadsll, Santa Coloma de Gramenel, Tarragona, el
Vallgs Oriental, Banca i Estalv, Institut Naclonal de la Seguratal
Saclal, Seat, Universitat Autdnoma de Barcelona | Undvarsitat de

Coordinadora d'Ecologla, De- N

sarmament ¢ Desanvolupa-
mant de Vilanova i la Gelirg

Dones Antimilitaristas

«El Geperut» de Telefbnica

aGram-Enlaces de Santa Co-
foma de Gramenet

Greenpeace

Grup Ecologista de Ballvitge

Grup Ecologisla de la Assem-
blea d'Esludianls Progres-
sistes {UAB)

«L'Alzina» de Manresa

«L'Ontigan, Comissiéd pel De-
sarmament | la Desnuclearit-
zacié, | «Entomn la Paus de
Badalona

Revista En Pie de Faz

Rowvisia mientras fanio

Sants Mo Nuclesr

uSirgar, Grup Ecologisia dela
Ribera d'Ebre, Priorat | Terra
Alta

Viura Sense Muclears de les
Terres do Lleida

Camissions Obreres

Cocrdinadora Feminigla

Zocrdinadora de Comilés de
Sotidarital

Ss5querra Aepublicana de Ca-
tslinya

ing
Fu.ndacia peria Pau
Guemandat Cbrera  Catdlica
{HOAC)
'niciativa per Catalunya

Sarcelona. J
Donen suport:
Ailgrnativa Yenda Juslicia | Pau )

S xderactd d'Associacions de

Lliga Comunista Revoluciona-
ria

Moviment Comunisia de Cata-
lunya

Partlt dels Comunistes de Ca-
talunya

Sindicat de- Treballadors del
Taxl de Catalunya

Unis de Pagasos

Unid Sindical de Trzballadors
de YEnsenyament de Cata-
lunya

COMISSIO PROMOTORA
Gran de Gracia, 126, pral,
08016 BARCELONA

Tel. (23] 2v795 27

VIURE SENSE
NUCLE




VOLEM «VIURE SENSE
NUCLEARS»!

La campanya «Viure sense nuclears» vol exposar a la socletat, amb
tota mena de miljans | d'accions, que és urgent, possitie | avantaljos
abandonar I'energia nuclear | encaminar-nos cap a un model energétic
alternatiu, diversifical en les fonds, eslalviador en els usos, descentralit-
zal en l'espal, parlicipatiu | democr3lic en la seva organitzacld socal,
decidit i gestionat scbiranament a cada pacld, | basal en els recursos
renovables | les 1ecnologies dolges que poden susteniar un benestar
real en harmonia amb Femtorn,

Pear delensar aquesia allernativa energética, ecoldgica i social més de
dos-cents grups ecologisles hem presentat al Congrés de Dipulats una
liei per iniciativa popular que estableix la renlincia a la generacid nu-
clear d'electricitat | exigefx al govern I'elaboracié en sis mesos d'un pla
de tancameni i desmantellament de les nou cantrals nuclears en fun-
cionament. Aquesta és ara com ara la campanya més ambiciosa mai
emprasa pel moviment antinuclear a I'Estat espanyol. Hem escollll la
iniciaiiva legislativa popular perqué és I'tinic mecanisme de democra-
Cia directa aclualmenl exisient a la Constilucié espanyola que ens per-
met intervenlr amb vey propia a la cambra, sense haver de dependre
de cap dels grups parfamentaris que hi lenen representacié.

Ei moment escollil &s decisiu: abans del debat del nou Plan Energélico
Macional (PEN), | enmig de I'escalada béllica al Goll Parsic que ja esta
provocant la tercara cris del pelroll, Ara cormn mal és eviden! que la per-
r&tuacid de I'actual medel energétic signilica una destruceld ecoldgica
i un malbaralament de recursos al Nard, | una expollacié dels pobles
atnpobrits del Sud, que ens aboquen cap a guerres devastaderes. La
nay, 'alliberament dels pobles, la conservacid da recursas no renodva-
bles ner a les generacions futures, § I'harmania amb la Matura exigeixen
imperiosament un canvl del model energdlic. L'estalvi energélic és
i'tnica garantia possible de paw, llibertal i iguallat soclal per al segle
HAL .
4
Per a qu la llei entri al partament cal recellir-en un termini de sis mesos
500.000 slgnatures de persones amb dret a vot | avtenticades. L'auten-
tinacio serd realiizada per persones volunlirles gue realilzin un 1rmit
dracredilacié com a fedataris | fadataries. A Catalunya necessitem mi-
iers de ledalaris | fedataries per tal de reunle el méxim nombre de sig-
natures valides. Per abtenir a condickd de fedatarl cal tenir la majoria
d'edat legal, estar en possessio dels drets civils i politics, | reunir els se-
gilents documants; fotoctpia del D.M.I. ¢ passaport, una declaracic ju-
* rada signada {'imprés de la qual us lacilitaran les matelxes comissions
promotores) | un cenificat d'antecedents penals (que tramilaran direc-
tament dites comissions promotores), Per tal de finangar aulbnoma-
ment la campanya, també us demanem una aportacld econbmica da
1.000 pessetes —o més, si podeu.

La tasca dels fedataris | fedaldries és de vilal importancia. Consisteix a
comprobar qua la identitat del qui signa en els plecs correspon a les
dades assenyalades pel propi inferessat, tramit imprescindible per a la
validesa de cada signatura. Les Juntes Electorals comprovaran que jes
persones signants estan inscrites al cens de la provincia, 1 les que no
siguin autenllcades o no carresponguin a electors d'aquella provincia
saran invaildades pel recompte del mig milib necessari per a la defensa
de la llel al Parlament,

Aqiaesla campanya només podia dur-se a lerme si Wotas ilols els qul
volem VIURE SENSE MUCLEARS donem un cop de nia por aconseguir
far reailal los 500.000 signaiures, | wansiormem la recollida en el clam
antinuclear més lor que mai 5'hagi senlit a la nostea lerra. Fesi-te feda-
tari o fedatatia. Proposa als grups sacials, veinals, sindicals o palitics
en qué participis que se sumin a las comissions de supant T ool laborin
amb la campanya organitzant punts de racollida de signawuras, donant
a ranaixer la iniciativa als seus membres, | fent apartacions en diner o
materlals. Organitza debals i enconires al ey Yoo de rebalt. centre
d'estudi 0 aleneu popular. Participa a la Camissié Promolora do -\
sanse Muctears» al leu poble, la leva comarca, el teu barri. 3i avid no
som aclius, dema encara serem radioactius!

-,

Akl

:__._%‘iﬁ

B
T,

Bfﬁ:' PR
5 Py bl
S =
avla,

ity ,:gy.\ﬁ v
7 o

Y
o

La campanya calatana «Viure sense nuclears» és camina a fa que s'or-
ganilza a totes kes nacions i regions de I'Estal espanyol, promoguda
pels col leclius antinuclears, ecologisles i pacifistas. A cada doc les Co-
missions Promolores ecopacilisles organitzen comissions de suport in-
legrades per tota maena d'associacions  veinals, leministes, de
solilaritat, sindicals i panits poliics que ~wlguin col laborar amb 1a Ini-
cialiva anlinuctear,

La Comissia Promaotora de «Viure Senise Nuclears» a Calalunya es reu-
neix tots els dilluns a la larda al Cenlre de Trebail | Docurnentacis {oa-
mer Gran de Gracia 126-130, pral, (00028 Barcelona, \leléion
83-2179527), i qualsevol dia a la tarda hi podeu deixar e vostre enca-
rrec. Si valeu contribuir econdmicament, lambé podeu ler un ingrés at
comple corrent n? 141.2-004211-29 de la Caixa de Calalunya a nom de
la Comissié Promotora da la Iniciativa Legisialiva Antinuciear Mo us ho
perdeu! Us esperem!




INICIATIVA LEGISLATIVA POPULAR
PRESENTADA AL CONGRES
DE DIPUTATS PER LA CAMPANYA
VIURE SENSE NUCLEARS.

EXPOSICIG DE MOTIUS

L'energla nuclear estd en crisi a tot el mén. Les dramatiques
conseqidncies dels accidents de Harrisburg | Txerndbil, els riscs
per a la salut de les persones, €l problema hiresolt dels residus,
{a manca de rendibitital d’aquestes Instal.lacions | una opinid pi-
bllca cada dla més contrara al seu s, £4n faciors d'aquesta cri-
si. Un bon nombre de paisos desenvolupats ha renunciat a la
produccid nuclear d'electricilal sensa due el seu nivell do benes-
1ar hagl minvat, €5 el cas de sls dels dotze paisos de la Comuni-
lal Econdmica Europea. Enlre agquests paisos hi ha Dinamarca
aue, a més de posselr la renda per capita més alta de la CEE,
produeix {'energia més barata | #alta gue, tot { que consurmelx
1.5 vegades l'elactticital de 'Estat espanyol, va tancar les seves
cenrals nuclears Yany 1987 després dun referéndum. No son
casos (nics. Austria, Ausiralia | Nova Zelanda tampoc no pro-
dugixen electricitat d'origen nuclear, Avui es pot dir sense que
sigul cap exageracid que Yenergia nuclear ha esdevingut un
malson fins 104 per a aquells Que la van Impulsar,

El tancament de les cenirals nuclears és una necessitat urgent.

£l fse de nous accidents es multiplica dia a dia, com demosira
'exemple de Vardellés | La quantitat de residus que complica la
solucié, nincrementa el cost | augmenta la hipoteca del fulur, ="
amb relacid a aquest tema, és Imperatiu el desmantellament ggL, -
cemaenlifi nuclear d'El Cabrit | tg_;nlgé,qt}%llaﬂ}\creaci .de
nous cemenliris nuclears at tapcament de les centr’&]_s_,l.aﬁ crish
ambiepal del noglje Jﬁﬁpﬂm“ en breu un canvi de model
energtiy basay@nh participacid clutadang a'cada nacionalitat i
regid, qUe GBrl las portes a una nova fofima de desenvolupamant
ecilbgicarnem fonamentada. :

En virtut d'alxd,

ARTICLE PAIMER

Es renuntia a la produccié i imporiacié d 'eleciricilat d*origen nu-
ciear a 1ot el territori de 'Estat espanyol. En conseqiidngia,

1.- No s'iniciara 1a construceld de cap nova cenlral nuclear.

2.- Es renuncia a obtenir electriciial d'origen nuclear en aquelles
planies lniclalment concebudes com a centrals nuclears que le-
nen autaritzacié de construccid (Lemdniz 1111, Valdecaballeros |
14 1 Trillo 11} soimeses actoalment a moratbria.

ARTICLE SEGON

Queda prohibida la importacié, exportacid | transit de substan-
cles i equips de generacld d'elactricitat d’origen nuclear, tamt si
han estat produides en aguest Estat com en tercers.

DISPOSICIO ADDICIGNAL PRIMERA

El govern presentara al Parlament, en el termini maxim | impro-
rrogable de sis mesos, un pla de tancament i desmantellament
urgent de lotes les centrals nuclears, que comengard amb les de
primera generacié — Zorila | Garona— | continuard amb les fes-
fans.

DISPOSICIO ADDICIONAL SEGONA

S'autoriiza el govamn parqué en el {ermint midxim [ improrregable
de sis mesos dicli les normes necessares per al desplegamem
del que disposa aquasta llet | per a la punlcié dels seus Infrac-

] LY
LeSiGatios | associacions




Les reserves mundials d'urani s0n limitades. Els promo-_\

tors de ta inditstria nuclear pretenien solucionar I'escasse-
tat d'urani aprofitable amb Una s2gona era de reactors rapids
supergeneradors, els quals haurien de proporcionar més mate-
rial lissible del qud consumirien, Perd també resullaren els més
perllosas. Els gnormes protlemes de control elevaren el cosl
fing a ferdo del Lot forassenyal. Era un vertader mite econdmic, i
atreu s'estan abandonant ja els plans de supergeneracid per al
futur. Aixd vol dir que fa generacié elécirica nuclear 1 efs anys
\ comptats.

La indiistria nuclear no ha superat 1a prova def mercal. & )

diferma entre segurelat 7 rendibilital Fha duta fins & ia faffi-
da. Es pensava obtenir electricitat a uns preus gue només tenfen
en compte una part molt petita dels costos i els riscos. FPerd, tot i
aixl, han resultat sense cap fonament. Les avaries constants, les
protestes dels veins, efs advartiments de molts clentifics i les ac-
clons del moviment antinuclear han obligat a establir majors me-
sures de seguretat. Els costos de construccié s'han disparat,
han augmentat les demores, les aturades fregidents han dismi-
nuil la utilizacid efectiva, la rendibilitat i la inversid privagda han
taigut.

La demanda d'energia prevista lambé era exagerada. L'alga del
preu del petroli ha posal §i a la correlacid tabu entre creixement
econdmic | consum energetic: amb menys energia oblenim als
maleixos béns i serveis que abans. El consum d'electricitat ha
augmentat encara menys del que s'havia previst. Des de 1975 la
crisi §'ha estés al negoci electronuciear. Els encérrecs han cai-
gul en picat 7 s'han abandonat moltissims projectes. La clau del
futur esth en lestalvi 1 1a diversificacid de les lonts d'energia. Les
centrals nuclears només serveixen per produir electricitat cada
cop Més cara. La orisi econdrmica de Iz indistria nuciear s, en
ef fons, una crisi de necessital, de credibiliiat | de legitimitat.

On ha tngut la proteccic de Festat, com a Franga o V'estat es-
panyol, el negoci nuclear ha sobreviscut millor i continua sent un
poderosissim grup de pressio. Perd a costa d'un excés de capa-
citat de generacio, de I'abands d'altres aliernatives, del sacrifi de
I'estatvi i la conversid de I'electrificacid en un imperatiu. £n floc
de satisfer una necessitat real, les companyies eléctriques cer-
quer suscitar-la en un mercat captiu. La fixacid de arifes eléctri-
ques ha trasfladat als consumidors els costos d'una mala gestid.
Com a resultat. ef mode! energalic espanyol es troba enire efs
\_més inglicients, malbaratadors | absurds. J

La rendncia a produir electricital nuclear és econémica- )

men! viablg | avantaliosg &f ens encaminem cap & un aftre
model enorgétic. En tots ds paisos deservolupats, 1a meitat o
més del consum energélic és demanda de calor, | més d'un terg
sén combustibles liquids per al transport. Qualsevot central my-
clear desaprolita dos tergos de I'energia en forma de calor regl-
dual. Només laltre terg s'aprofita com a electricitat, Perd els
usons que requereixen electrickat san enormement limitats. Un
sisterna més diversilicat, basal en converidors muliples, de pe-
tita escala i adaptat als usos concrets que safisfan necessitats
reals, permelria gaudir d'un major benestar consumint mols
Menys recursos,

Per exemple: una central nuclear de 1.000 Mw pot substituir-se
per panells solars o per cogeneradors a gas, o per un mitor ai

2 D

eslalviar 10 Kw en 100.000 edificis, o 2 Kw en mig milid, Pero {z
proteccid sense mesura que l'estat dona als interessos mong-
polistes de les companyies eféctrigues, i Fabandd o'aftres after-
natives, prolonga artificialment la vigéncia d'un modet caduc
gque parmat a uns pocs oblenir grans benedicis a costa de grans
perjudicis per a la societat | grans danys a la natura.

Ens cal un nou model energétic a Falgada def nostre temps.
Després de Txerndbil ¢l mén ha comengat a plantejar-se l'aban-
donameni definiliy de la generacid nuclear d'elecirichal La
consciéncia de la gravatat planelarta del doteriorament mediam-
biental obliga a accelerar la recanversid ccoldgica de les formes
d'oblenir | wliliizar energia. | la nova crisi de FOrient Mitja ha tor-
nat a recordar que la pau, la llibertat, la igualtat i la sobirania dels
pobles depenen de Fopcid entre mantenir un ordre ecolbgica-
ment irracional o, més enlid del malbaratament, dirigir els esfor-
gas cap a les energies renovables.

Per aquestles raons el projecte de ilef que presentem insta el go-
vern & elaborar un pla de tancamenl i desmantellament urgent
de les centrals nuclears que tenen permis d'explotacid, a renun-
¢clar a produir alectricitat nuclear a fes que esliguin en moratdria,
ia no consiruir en el fulur cap nova central nuclear. Arz és ef
moment def canvi. Esperar només augmeniara la dificutat | ef
cost en el futur,

AN
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1 0 Aquest projecte de Llei es presenta al Congrés dels Di-

putats per la via de a inickativa legislaliva popular per un
matiu important: la imposicid de Nopcid efectronuclear ha estat,
de bon comengament, una histdria antidemocratica. Amb el su-
port del poder del diner | del mateix estat va aconseguir véncer.
Perd quast mai convénger. Les decisions d'abandonara sernpre
han estal, en canvi, prolundament democratiques, basades en
'exercici real de la sobirania popular i, sovinl. amb la participa-
¢i6 direcla dels civtadans, Els referéndums d'Austria el 1978 i

L llament térmic, o per equipaments més efickents, que permelin J

_ Italia et 1987 en sén un bon exemple. )
E! nou model energétic que ens cal exigeix, al seu 1orm, una ampliacid
de I'exercici real de la democracia, L'opci¢ nuclear només podia fmpo-
sar-se contra fa volunial popular. Una opcid ecofbgica rmomés serd
possible si foments la participacié citadana  fa sobiraria real a cada
Hoc, cada poble | cada nacié. Per aquesta rad les persones que do-
nem el nostre supor a aguest projectle de Llei &l presentern al Congrés
dels Dipulats a través de I'onica esquerda de democracia directa que
permet I'actual ordenamam politic de 'estal espanyol,

Viure senge nuclears.
CATALUNYA
COMISSIO PROMOTORA
Gran de Gracia. 126, pral.
08015 BARCELONA
Tel. {93) 2179527
BALEARS
COMISSIO PROMOTORA
Montesidn, 14

oM FRLMA DE MALLORCA
Tl 71y 718317

DEU BONES RAONS
PER TANCAR LES NUCLEARS

La generacio nuctear d'eleclricilal 2 partir de la fissio nuclear és un dels
errors lecnologics, ecoldgics i econdmics més greus del nostre lemps.
Lluny d'assegurar el nosire benestar, s'ha convert! en vna imporiantis-
sima fort de malestar, En interés de les generacions lulures i del mdn
que estem pbligats a flegar Jos, cal posar-hi ii. La Comissié Promolora
de fa Iniciativa Legisiativa Antinuclear congidera que fa rendncia a fa
prociuccio d'eleciricitat dorigen nuclear és imperiosa moratment |
possilie econdmicament per les raons seglents:
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1 Totes les activitals de fa indistria nuclear generen conta-

minacié racfioacliva, i la radiobiologia ha demosirat que
cap dosi és indeua. La vida radioactiva de moits elements o3
prolonga milers d'anys, § alliberar-ios al medi té efectes acumula-
tius que es multipliquen en els éssers vius, Abans que ¢ls efectes
es manifestin en forma de tumors cancerigens, poden transco-
rer décades. Les malformacions hereditiries poden apardixer
en successives genaracions. En suma; la inddstria nuclear impo-
sa a la poblacic un risc per a la salut sense que mai no se li hagi
consuitat directament ¢l seu parer.

™y

2 Les cenlrals nuclears produgixen una gran quantitat de re-

sidus radioactius, i creen un problema que segueix sense
solucid: {gui pot garantir la seguretat d'aquest malerial alament
radivactiu al llarg de desenes de milers d'anys? iqui es fard ci-
rrec del cost i la custodia? De fet, el problema no és técnic sind
alic: 41¢ dref Ja nostra generacid a deixar aquesta herdncia terri-
big als qui vindran després? Aquasta és una rad fonamental per
tancar com abans milior tales les centrals nuclegars: mentre con-
finuin funcicnant seguiran generant residus que augmenten la hi-
poteca per a les generacions futures.

AN

AN

3 L'entomn es veu alectat per les conseqliéncies que podrien
derivar-se, lant d'un desasire patyral com, en paricular,
d'un acle deliberat d'extorsié o sabotatge de caracter béllic o

colpista. Amb ups quanis quifograms de plufoni és refativament -

facd consiruir una bomba nuclear. La indelensid davant agques-
1es amenaces pot portar Ja sociglat a triar entre seguretat i fiber-
tal. Per contrarestar-les, els govemns ilendeixen a adopiar
mesures de caracter policial | miitar que minven drets dels ciuta-
dans. En el debat nutlear esii en joc la Wibertat i 1a sobirania
dels pobles.,

Nascuda de la bomba atbmica, fa indistriz nuclear alimen-

ta fa bomba facillitant la proliferacié horitzontal i vertical
drarmes nuclears. Lindia va aconseguir 'arma nuclear el 1974,
es sospita que la tenen Israel i Sud-africa, i podrien aconseguir-
la més de quarama estats: I'lraq, I'lran, LUibia, Egipte, Siria, Pakis-
1an, & Brasil, FArgenting, Méxic, Xile, ¢l Canada, Tawan, Cocea
del Sud, el Japd, Fillpines, i quasi tots els de I'Est i Qest d'Euro-
pa. Aquesta presumpcid converteix els reactors nuclears en ca-
valls de Troda, tal | com demostraren els borbardejos del centre
nuclear iraquis de Tamuz & 1980 i 1981, Una discussid seriosa
sobre els costos de I'opcid nuclear ha d'incloure també els rela-
cienals amb s defensa, la pau ila lliberal dels ciutadans.

AN

. . \ X ™
5 Als riscos del funcionament normal s'afegeixen els de qual-

seval error, fallada o imprevist mecanic o huma. La histbria
de la inddstria nuclzar ds un seguil d'incidents i accidents. Ver
tablas catdstrofes com les de Windscale (Gran Bretanya) ef
1957, Harrisburg (Estats Units) ef 1978 | Txeradbil (Unid Sovieli-
ca) ef 1986, han demostral Quin és 'abast del rsc que 1a indis-
irfa nuclear obliga a assumir. LLa magnitud d'un acciden nuclear
greu ng resislex cap comparacid; els electes perduraran varies
generacions. La negativa de les companyies d'assegurances a
cobrir als riscos d'accidents nuclears paria per slia mateia.
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Txerndbil va causar la mod immedigla de 31 persones. Més de
100.000 han hagut demigrar. Frop de 50.000 Km? de tetres que-
daran improductives mig segle o més. Un milié i mig de perso-
nes han quedat afectades per radiacions d'alt nivell, i el nombre
probable de cancers en els proxims 70 anys pol arribar a mig
milid. Txernbbil va demostrar que els efectes d'un accident
nuclear no coneixen ronteses. A mesura gue ledat mitfana defs
reaclors augmenta, sncremenia lambé ia probabifiiat d'acci-
deniz. El que va produir-se el 12 d'octubre de 1985 a Vandellos |
només és un primer avis. L'anic segur de les centrals nuclears
és la seva inseguretat. No volem centrals més segures, volem

L E51ar SegLTS SeRSEe CeNirals nuclears.

ELABORACIO: COMITE ANTINUCLEAR DE CATALUNYA, 7990

(

Un cop esgotada la seva vida Otil, Jes centrals nu-

clears seran immensos residus que la societat haurd
de custodiar desenes d'anys. No hi ha precedents de des-
mantellament de reactors nuclears de gran poténcia, ni d'emma-
gatzemamenl segur de les seves pans conlaminades o2
radicaclivitat. Pertr nauran de mantenir-s2 allades durant gene-
racions, i fins ara la tecnologia mai no ha pogut garantir que una
aslructura s manlindra inlacia al Vlarg de tant de temps. Agues-
ta hipoteca ja no pot eiminar-se. Perd la seva carrega pol dismi-
nuir si lanquem el pare nuclear abans que arribi al Maxim nivell
dirradiacio.
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tary and environmental ost.
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The production and distribution of
electricity in New England has an
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cancelled plants. And the completed
plants have caused significant rate
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together to ensure that the region
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effective and environmentally sound
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will require several approaches:
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electrical use and not by new supply.

m The answer to our energy needs
must include a regionwide analysis
and solution, since our electricity is
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® The regional energy strategy
must minimize financial and social
costs to the region.

a The regional strategy must be de-
veloped through open public debate
and discussion.
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ecently, there has been

much public debate and

discussion about how to

mest New England’s elec-
tricity needs, The region’s electrical
utilities, predicting electric demand
growth of 2% annualily or more, have
warned of imminent power shortages
if new power plants are not built. And
the New England Governors' Confer-
ence recently called for long-term
power planning to ensure that the
region taps the cheapest power
sources first — whether that source Is
increased electrical efficiency or new
power plants,

The choice of options has profound
economic and environmental implica-
tions for New England. Building more
multi-billion doltar power piants would
be both expensive and risky. New
generating facilities face uncertain
construction and fuel costs as well as
unpredictable electric demand. New
power plants would also damage the
quality of New England's air, water
and landscape.

The New England Energy Policy
Council (composed of the leading
environmental and consumer organi-
zations in the region concerned with
regional electricity supply} recently
undertook a coliaborative research
effort to determine whethsr New Eng-
land could meet a substantial portion
of its power needs by dramatically
increasing the efficiency with which
energy is used rather than by produc-
ing more of Iit,

The resulting analysis demon-
strates that New England could meet
between 35% and 57% of its total elec-
tricity requirements in the next two
decades through the sfficiency im-

150,000

100,000

Gigawait
Hours

50,000 |

Full Efficiency vs. Utility Projections (2005)
146,000

Council Projections
with Full Efficiency

Source; New England Utllities; Mew England Energy Policy Council.

Utility
Projections

provements studied in the Council's
report. Moraover, the analysis shows
that New England's power needs
could be met In this fashion while
maintaining or increasing the rate of
economic growth projected by the
utilities,

The Council's analysis looked at
the potential for increasing electrical
efficisncy in New England by utilizing

proven, commercially available tech-
nologies which provide the same
quality of service (e.g., light, refrigera-
tion, and electric motor drive), but use
substantially less snergy than existing
equipment. The resulting savings in
electricity can be seen as a new
source of energy — a source which
costs less than any allernative supply.

]
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Energy Efficient
Products

Examples of these technologies In-
clude:

Lighting: Electric usefromlighting in
office buildings, schools and stores
can he reduced as much as 80% by
installing a package of anergy-saving
measures such as high-efficiency

compact fluorescent lights, reflec—

tors, high-frequency ballasts, use of
natural lighting, and automated con-
trol systems to target lighting needs.

Electric Heat Reductions: Simply
adding extra insulation and plugging
air leaks In electrically heated homes
canresuli In 40% lower electric use for
the same comfort level,

High-Efficlency Motor Techno-
fogy: About a fifth of all electricity
produced in Mew England is con-
sumed by industrial motors. At a mini-
mum, 18% of this energy could be
saved by the use of high-efficiency
motors and the use of electronic con-
trols which more finely tune motor
outputs to match production demand.

High-Efficlency Ventilation and
Cooling Egulpment. Innovations
in space cooling and ventilation equip-
ment, combined with lower heat pro-
duced by high-efficiency lighting, can
reduce electric consumption for cool-
ing and ventilation in New England by
50-60%.

Replacing existing inefficient equip-
ment with these technologies is like
shutting the windows in a drafty
house: energy that previously leaked
away is retained and used, with the
same effect as if a "new” source of
energy had been added.

The performance characteristics
and savings of these and other com-
mercially available products were
obtained from leading slectrical effi-
ciency experis such as the federally
sponsored energy research facilily,
Lawrence Berkeley Laboratory. The
Council then apalyzed what would
happen if these technologies were
installed in all appropriate situations or
locations utilizing electricity in New
Engtand. In addition to analyzing the
impact of current commercially avail-
able technologies, the Council also
separately analyzed the impact of
using more advanced technologies
which leading energy experts predict
will become commercially available
within the study period. Data on cur-
rent and future uses of electricity was
taken from the region's elsctrical
utilities. Q
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Results of Analysis

The resuits show that, at full offf-
ciency, New England would require
35% to 57% less electricily in the year
2005 than current utility projections,
with the same fevel of economic activ-
ity and personal comfort. The amount
of "peak” generating capacity re-
quired fo service year 2005 demand
would be reduced by an even greater
percentage.

Put another way, at ull efficiency,
New England could be using less
electricity and generating capacity
than it is using today even with the
level and pace of economic growth
predicted by the region's utilities,

In addition, the Council's analysis
shows that, in most cases, power
supplied through installation of high-
efficlency equipment costs between
one quarter and one half the price of
power supplied from new power
plants. The study also notes that, dol-
lar for dollar, investments in electrical
efficlency equipment are iass risky,
cause fewer environmental problems,
and create far more jobs than capital-
intensive power plant construction,

It is important to stress that the
Council's analysis looks at what could
happen if all cost-effective electrical
efficlency improvements were fully
implemented, The Council’s analysis
does nol attempt to predict what level
of efficiency will in fact be realized.
That will depend on how vigorously
New England’s decisionmakers pur-
sue electrical efficiency. Neverthe-
loss, itis striking to note that if only half
of the Councii’s lower estimate of
efficlency potential were realized,
New England’s total electric demand
would be approximately 17% lower
than predicted by the region's utilities
— enough difference to aliminate the
need for several coal or nuclear
plants. Q

Energy Savings Potential
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Obstacles to
Efficiency

However, as noted, these sfficiency
improvements will not happen by
themselves. Serious obstacles exist
to their implementation. For example,

Lack of Information: Many of
these technologies are relatively new
and markets for them are not well de-
veloped, consequently, information
about thern has not been widely dis-
seminated to consumers and utilities;

Lack of Resources or Incen-
tives: Many electric users, especlally
small busingsses and homeowners,
do not have the capital or incentives to
purchase new equipment because
they oftendo not receive all of the eco-
nomic benefits of the resulting electri-
cal savings;

Lack of Ulility Action: Even the
region's most active utilities are still
spending on end-use efflciency only a
small fraction of the amount they are
spending on building power plants
and transmission lines. Q

The Efficiency Spending Gap
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B Efficiency
Programs

Expenditures in $ millions of three major New England utilities
on construction and aelectrical efficiency improvements.

Sources: Northeast Ulllities; Cenlral Maine Power; NEES; Moody's 1986
Public Utility Manual; Investor Responsibility Research Center.

To overcome these obstacles and
make our region as electrically effi-
cient as it can be, the New England
Energy Policy Council proposes in
this report a detailed 12-point electri-
cal efficiency action plan for New
England. These actions include:

Short Term Actions

& the region’s utilities should im-
mediately undertake a substantiai
investment program to design and
fund efficiency improvements in
homes, businesses and industry;

m utilities must fund technologies
and programs that reduce New
England’s maximum or “peak” elec-
trical demand, to delay the need for
new generating capacity;

m states must adopt regulatory
and rate policies to ensure that utility
planning gives top priority to eco-
nomically sound efflclency invest-
menis;

Actlion Plan

Long Term Actions

& develop aNew England Energy
Laboratory to develop information
on performance and savings of effi-
ciency technology;

m require utilities 1o undentake in-
tegrated "least-cost” planning;

m stimulate a marketplace for effi-
ciency improvement technology;

& increase the energy efficiency
levels required by state building
codes;

m create atreer market in regional
electricity services; and

m plan New England's electricity
needs on a regional basis, in a long-
term and publicly accountable fash-
ion,

Summary

In summary, the analysis shows
that, it New England succeeds in
tapping even a fraction of the cost-
effective efficiency gains identified in
the repon, there will indeed be sub-
stantial “power to spare” — power
thatis cheap, creates jobs, and does
not poliute. But to achieve that goal,
New England regulators, utilities
and the public must join together to
pursue the Council’'s recommended
policles immediataly, before the
region engages In another costly,
risky, and ultimately unnscessary
round of power plant construction. Q
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The purpose of this report is 1o explore the dramatic role
that increased efficiency in the use of electricity can play
in meeting New England’s future energy needs.

I. Purpose of this
Report

The New England Energy Policy
Council consists of the leading con-
sumer and environmental organiza-
tions in the region, and state con-
sumer advocates. The Council was
formed in Fall 1986 out of a concern
for the way in which New England's
electricity needs will be met in the
coming decades. The purpose of this
report is to explore the dramalic role
that increased efficiency inthe use of
electricity can play in meeting those
needs. This report also examines
how increased etectrical efficiency
can enhance New England's com-
petitiveness and economic vitality.

Finally, this repoit sets forth a 12-
point program for tapping all cost-
effective electrical efliciency poten-
tial. Q

Il. Background

Recently, there has been much
public debate and discussion about
New England’s growing electricity
needs and how best to meetthem. In
June 1985, the New England Gover-
nors’ Conference, Inc. (NEGC) un-
dertook an extensive study of the
issue. In December 1986, the NEGC
issued its Final Report.! That report
reviewed a projection by the region's
electrical utility compantes that New
England's demand for electricity will

_ most likely grow by approximately

2.2% annually until the year 2000.
The report also reviewed the utitities'
suggestion that additional electrical
generating facilities and power pur-
chases, as well as increased electri-
cal sfficlency, maybe neededto maet
or reduce this increased demand.
The Governors’ report called for the
initiation of long-term “"east cost”
planning to ensure that New England
can economically meet its electric
needs.?

In developing a long-term regional
plan, however, it is apparent that a
strategy relying primarily upon ex-
pansionof New England's production
of electricity from new generating
tacilities — or committing to signifi-
cant new power purchases — poses
large risks to the region’s economy
and environment,

The Consecuences of New
Power Plants

On the economic side, such a
power éxpansion program would be
very costly and risky. New England
already spends over $7 billion a year
for electricity, reflecting utility rates
which are 25% higher than the na-

tional average.® Another round of
accelerated power plant construction
in New England would consume
additional billions of dollars for mora
long lead time projects. Unceriain
demand growth, unpredictable fuel
prices, and volatile interest rates and
construction costs create a less than
favorable prospect for such a tradi-
tional path. The last such round of
plant construction — in the early 1o
mid-1970's — contributed substan-
tially to the doubling of regional elec-
tric rates between 1974 and 1985,
and resulted in the expenditure of
hundreds of millions of dotars for
plants that were ultimately aban-
doned due to slower-than-expected
demand growih and lack of financial
feasibility.*

Building more power plants will
also take a tremendous toll on New
England’s environment. New Eng-
land's coal-and oil-fired plants al-
ready emit over half a million tons per
year of sulfur dioxide and nitrogen
oxides, the major causes of acid
rain,5 while New England's nuclear
plants produce 200-250 metric tons/
year of high level radicactive waste.®
Trash-burning and wood-fired plants
emit toxic compounds such as dioxin
and acid gases.’ In addition, lacing
the region with new power plants and
transmission lines would dramati-
cally lower the quality of cur already
threatened landscape.

This econamic and environmental
damage cannot be avoided simply
through expanded power purchases
from Canada. Even ignoring enviren-
mantal damage 1o that nation, Cana-
dian power purchase agreements
entail costly fong-term, capital-inten-
sive commitments and many have
been tied to the price of fossil fuels,
which can escalate unpredictably.
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Increased electrical efficiency is still not seen by most
companies as a major supply resource equivalent
to new generating capacity.

Building. costly and environmentally
intrusive high-voltage transmission
lines through New England is also a
necessary component of an ex-
panded power purchase strategy.
Finally, stepped-up power purchases
increase New England's depend-
ence onforeignimports andensure a
steady flow of capital out of the re-
gion, just as building more power
ptants would increase our depend-
ence oncoal and foreign uranium and
oil.

The Potential for Efficiency

The adverse economic and envi-
ronmental risks of increased produc-
tion of electricity has led the region's
decision-makers increasingly to ex-
amins the potential for more efficient
use of our existing electricity supply.
As will be shown below, increasing
New England's electrical efficiency
would:

= Be substantially cheaper than
building or buying an equivalent
power supply;

A Be less risky than investment in
equivalent generating capacity,
because it can be tailored by
increments to changing demand
and does not require decade-
long capital-intensive construc-
tion projects;

s Decrease adverse environ-
mental impacts;

| Create more permanent jobs for
New England than would tran-
sient bursts of capital-intensive
ptant construction.

These virtues of increased electri-

cal efficiency led the New England
Governors’ Conference inits Decem-
ber 1986 Final Report to call for "an
immediate acceleration in the plan-
ning and implementation” of invest-
ments in efficiency.’

Yetseven months later, the Gover-
nors’ call has not been visibly
heeded. Although some of the
region’s ulilities have made some
outstanding individual program ef-
forts in the past few years, increased
glectrical efficiency is still not seen by
most companias as a major supply
resource equivalent to new generat-
ing capacity.® In addition, New
England's utility commissions have
not put forth a clear set of policies and
incentives designed to achieve the
maximum cost-effective electrical
efficiency improvements.

This report attempts to take the
Governors' call seriously. H repre-
sents the first comprehensive effort
to assess on a region-wide and uni-
form basis the economic and techni-
cal potential for increased electrical
efficiency. The report also sets forth
several very specific short-and long-
term policies and actions which must
be taken by utilities and public oifi-
cials in order to realize this potential.

O

ill. New England
Electric Use:
Current and
Future

New Englanders currently con-
sume a little under 106 biltion kilowatt
hours (kwh) per year and about
18,000 megawatts (MW) at peak load
— roughly the oulput of ei(?hteen
large coal or nuclear plants.'

The New England Governors'
Conference Power Planning
Committee recently reviewed projec-
tions by the region's utilities that elec-
{ricity consumption is likely to grow by
2.2% annually through the year 2000,
and that New England's peak de-
mand is likely to increase by 27% 1o
about 23,500 megawatts (MW)—the
energy equivalent of five new large
coal or nuctear plants, !

There are several reasons to doubt
that this electricity growth will in fact
occur even if the efficiency improve-
ments suggestedinthis report are not
implemented: New England’s utilities
have historically overestimated de-
mand by a substantial margin.12
However, the New England Energy
Policy Council agrees that, for plan-
ning purposes, it is appropriate 1o
assume that New Englanders will
continue to demand substantially
more light, heat, cooling, and motor
drive in the coming decades. The
question then becomes: how much
can increased electrical efficiency
contribute to meeting this projected
increased demand?

To answer that question, it is nec-
assary first to look at how New Eng-
land uses electricity currently, and
howthatuse is expactedto change in
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Electrical efficiency improvements

should not be confused with

chilly homes and idle industrial capacity.

the near future. A numerical descrip-
tion of these uses and trends is con-
tained in Appendix 3 t¢ this report. In
brief, that description shows that:

B Most of New England's electric-
ity is used by industries and
commercial facilities (offices,
stores, hospitals, schools) —
which comprise only 10% of all
customers;

m New England's electricity s
used mostly for afew basictasks
including, most prominently,
lighting (23%), Industrial motors
(21%), and space conditioning
(19%).

® New constiuction — particularly
new office and retail buildings —
accounts for much of the ex-
pected increase in demand over
{he next decades.

These trends suggest that some of
the greatest potential for electrical
efficiency improvements exists in
commercial and industrial facilities,
and particularly in fighting, motor
drive, and space conditioning. The
description alse suggests that in-
creasing the electrical efficiency of
new construction is an important key
to an energy efficient future. 0

10°%6
Misc.

19%

Heating, cooling
and ventilation

7%

How New England Uses Electricity

Com, Refrigeration

17%
Residentlal appliances

23%
Lighting

-

Energy Policy Coundil,

Figure 1: Percentage of annual average consumption by end use,

Soaurce; New England utilitles; Electric Power Research [nstilute; New England

IV. Opportunities
for Electric Use
Efficiency

As used in this report, electrical
efficiency improvements (sometimes
also called "demand side manage-
ment” measures) include:

1. Measures which allow electricity
customers to receive the same
amount and quality of light, heal, re-
frigeration, or mechanical output with
less electricity input than before {he
measure was undertaken (tradition-
alty, such measures have been la-
belled “conservation™); and

2.Measureswhich shilt an electric-
ity customer's use of electricity away
from centain hours of the day {typi-
cally early evenings in winler and
mid-afternoons in summer) when
New England's power plants are
axperiencing maximum, or so-called
“peak,” demand from other custom-
ers. Traditionally labelled “load man-
agement,” these measures are im-
portant because (1) by reducing
present “peak” demand, they reduce
the total amount of time New
England’s utilities must run their most
axpenslve "peak” generating tacili-
ties; and {2) by reducing future “peak”
demand growth, these measurascan
ultimately reduce the total amount of
new generating capacity which New
England’s utilities must have on line
to both meet that "peak” demand and
serve as ‘“reserve” in case of plant
malfunction or planned mainte-
nance.

Electrical efficiency improvements
shotid not be confused with chilly
homes and idle industrial capacity.
Added hardship is not and should not
be the answer 1o our energy needs.




4 New-England Energy Policy Council

New efficient technologies allow the same level of electrical
setvice to be provided with dramatically less electricity
input and generating capacity.

Economic growth, convenience and
comfort can be achieved simultane-
ously with efficiency.

Electrical efficiency improvements
today are based on an explosion of
developments in high technology,
advanced materlals, and simple
gooddesignthat allow the same level
of eleclrical service to be provided
with dramatically less electricity input
and generating capacity. These de-.
velopments include:

m New lighting equipment that
saves 70-80% of existing light-
ing electricity consumption (a
high percentage of the region's
total)

B High-efficiency industrial motors
and computerized motor con-
trols that can save approxi-
mately 20% of electricity used
by New England industry

a Insulation techniques which
reduce annual residential elec-
tric space heating requirements
by at east 40%

& Computer controls that allow
large industrial and commercial
customers to collectively reduce
their peak demand on a spot
basis with no impact on sensitive
production processes

m High-efficiency air conditioners
and other home appliances
which consume 20-50% less
electricity than their inefficient
counterpars.

Thess developments are not futur-
istic dreams, but rather reliable "off
the sheif” technology which can be
purchased today.

100% o
80% J

Electricity
Usage  60%
40% -

20% o

Residential
Spaca Healing

Commaercial
Lighting

Savings from Efficient Technologies

Refrig-

Technologles

[0 Existing
Equipment

8@ Hlgh-Efficiancy
Raplacements

industrial

erars Motars

New England utilities (existing use).

Flgure 2: Electricity use of existing equipment vs. commercially
available high-efficiency replacements.

Source: Lawrence Berkeley Laboratory; ACEEE; Manulacturers {efficiency gains),

tem: The University of Rhode
Island, with the help of the New .
England Electric System, recently
reduced its electricity use for lighting
by 78% on large portions of its King-
ston, Rl campus. This reduction was
accomplished by replacement of ex-
isting incandescent and marcury
vapor lights with efficient fluorescent
and high-pressure sodium lights. It
did not even include many measures
such as electronic ballasts which
could have reduced consumption
even more. These replacements paid
for themselves in saved electricity in
less than one year.'® Lighting sav-
ings of greater than 75% In commer-
cial buildings have been routinely
demonstrated.'*

item: Through the use of more of-
ficient compressors, and better de-
slgn and insulation, the most efiiciant
mass-marketed refrigerators use
roughly 40% less electricity than the
average New England stock."®

Item: By using sophisticated com-
puter-based system controls, electri-
cal utilities in California are able to
obtain load reductions from large
industrial and commercial customers
on shon notice during periods of peak
demand. These controls provide the
utility with an effective additional
capacity of 60 MW, the equivalent of
a smallpowerplant. Arecentconsult-
ants' report to the Boston Edison
Company estimated that as much as
8% of the Company's current peak
demand could be saved through
such controls. '

ltem: Through the use of better
insulation, double-paned glass, a
heat recovery system, monitoring of
building mechanical functions, and a
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The Council’s analysis does not attempt to predict what level of
efficiency will in fact be realized. That will depend on how vigorously
New England's decision-makers pursue electrical efficiency.

limited menu of high-efficiency light-
ing measures, the 900,000 square
foot Massachusetts State Transpor-
tation Building in Boston uses ap-
proximately 40% lass electricity than
a comparably sized conventional of-
fice building. Electricity savings ex-
ceed $1 million annually.'”

Moreover, the power and potential
of these technologies is increasing
rapidly while their cost is coming
down, just like the computer technol-
ogy which has made many of these
devices possible,

In essence, these new efficiency
and load management approaches
can be considered collectively as a
new kind of “power plant.” They can
be “built” to meet a specific peak
capacity or electricity need, and in
factthey “produce” power more relia-
bly (thus aveiding the need for costly
"reserve” capacity) than conven-
tional power plants.

As will be shown below, the prob-
lem is not the availability of the “efi-
ciency improvement power plant,”
but the creation of policies to ensure
that it gets buillt before the region
embarks on more costly, environ-
mentally intrusive and perhaps un-
needed electricity generating plants.

Q

V. Total Electrical
Efficiency
Potential in

New England

The estimates of New England's
afficiency potential contained in this
report are fully documented and
described in Appendix 1. The foltow-
ing is a brief outline of the method and
results of these estimates.

A. Method

To determine how much electrical
efficiency could contribute to meeting
New England’s energy needs in an
aconomic fashion, the Council’s first
step was to identify the most efficient
commercially available devices and
practices applicable to each spacific
calegory of electrical use — lights,
refrigeration, motors, etc. This “com-
mercially available savings" inven-
tory was developed from information
supplied and reviewed by the Law-
rence Berkeley Laboratory (the fed-
eral government’s principal energy
efficiency research institute), the
American Council for an Energy Effl-
cient Economy (an independent re-
search organization), and other en-
ergy experts, In addition, the Council
compiled a “potential savings” inven-
tory of energy-eflicient technologies
which are not all currently commer-
cially available, but which leading
energy experts believe are likely to
become available during the study
period.

The next step was to identify from
lhe “commercially available savings”
inventory those technologies and
practices which, based on their cur-

rent or expected markel cost, could
produce a kilowatt hour of increased
efficiency for less than or equallo the
utility’s cost of producing a kilowat!
hour of electricity from new and exist-
ing generaling plants.

Finally, the Council applied these
technologies and praclices to each
category of electrical use projected
by the region’s utilities for the year
2005 to determine what percentags
of average consumptlion and peak
demand for those uses could be
saved through increased efliciency.

it is important to stress that the
Council's analysis looks at what
could happen if all cost-effective
electrical efficiency improvements
were fully implemented. The
Council's analysis does not attempt
to predict what levei of Implementa-
tionwill be in fact realized. The Coun-
cil felt it was important to identify this
“echnical potential” rather than at-
tempting to predict in advance how
vigorously that potential would be
pursued, because the question of
how quickly resources are devotedto
implementation is precisely the issue
before regional decision makers to-
day. It is equally important to note,
however, thatthere are many conser-
valive assumptions built into the
Council's estimates. { These conser-
vatisms are more {ully explained in
Appendix 1}:

u The Council's “commercially
available savings™ estimate
does not take into account sig-
nificant improvemenis in effi-
ciency technology occurring
during the study period. Only
technologies on the market as of
Spring 1987 are included, Elec-
tricity efficiency technology is
progressing rapidly and such
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If all cost-effective efficiency improvements were fully implemented,
New England could be using 35% to 57% less electricity in the year 2005
than the utilities currently predict, even with robust economic growth.

progress during the forecast
period is likely 1o continue, par-
tictlarly as markets for such
products expand;

W The Council's “commercially
available savings" estimate
does not take into account future
reductions inthe cost of the tech-
nologies utilized; as markets and
hence production increase, the
cost of efficiency measures is
likely to drop;

' The Council's “‘commercially
available savings” estimate ex-
cludes potential energy and
peak demand reductions pos-
sible with cost-effective fuel-
switching (e. g., installing gas
hot water heaters in place of
electric hot water heaters where
natural gas service exists) and
with well-documented potential
improvements In transmission
and distribution efficiency;

® Both “commercially available
savings" and "potential savings”
estimates generally excluded ef-
ficiency measures that might be
economically competitive if in-
cluded in buildings being buiit

today but not economic if retrof-.

itted into existing buildings. Yet,
as noted above, a substantial
percentage of New England's
projected load growth resulls
from new buildings; and

m The Council's “commercially
available savings" estimate as-
sumes relatively high efficien-
cies for exlsting industrial equip-
ment {despite the almost com-
plete absence of data to support
such high-efficiency assump-

tions), and does not consider
some possible substantial im-
provements in industrial drive
train and industrial process effi-
ciency,

B. Results

As shown in Appendix 1, and
summarized in figure 3 the results of
the Council's analysis are striking.
They show that, if ali cost-effective
efficiency improvements were fully
implamented, New England could be
using 35% o 57% less electricity in
the year 2005 than the utilities cur-
rently predict, even with robust eco-
nomic growth,

The study results (Appendix 1,
Table E) also raveal that the amount
of "peak" generating capacity re-
quired to service year 2005 demand
would, at full efficiency, be less than
capacity required today, even in the
absence of additional load manage-
ment measures targeted at reducing
peak demand, Such measures, dis-
cussed in Appendix 2, would reduce
peak demand by an even greater
amount.

Just as importantly, as figure 4
shows, power supplied through in-
staliation of high-efficiency equip-
menmt generally costs on average
between one quarter andone half the
price of power supplied from new
power plants. That is, the efficiency
“power plant” is substantially less
expensive than the output of a con-
ventional generating facility.

While these conclusions may ap-
pear surprising at first glance, they
are in line with the conclusions of
many utilities and independent stud-
ies elsewhere in the nation:

[ At' least three electric ulilities in

{he nation — Tampa Electric,
Public Service Eleclric & Gas
Co. (N. J.), and Sacramento
{Ca.) Municipal L}tility District —
expect utitity-sponsored electri-
cal efficiency improvements to
reduce their load growth within
the next decade by approxi-
mately 50%. A fourth utility, Flor-
ida Power & Light, anticipates
savinags of approximately
40%9,

B A recent independent analysis
commissioned by the Boston
Edison Company foundthat sul-
ficient cost-effective electrical
efficiency improvements were
available to allow the utility to
“eliminate all lcad growth
through the end of this century. "
The analysis demonstratedthat,
inthe commercial lighting sector
alone, efficiency improvements
could save approximately 71%—
85% of present electrical con-
sumption at a fraction of the cost
of new power generation,'®

m A 1987 study conducted by the

federally sponsored Lawrence
Berkeley Laboratory analyzed
potential electricity efficiency
improvements in 70% of resi-
dential uses in Michigan and
found savings of 61% of total
sectorusage iechnicallg/ achiev-
able by the year 2005, 0

m In 1983, the Pacific Northwest's

utilities deferred all new large
central generating facilities in-
definitely, relying In large part
upon a system-wide analysis
showing approximately 5150
MW of efficiency gains achiev-
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Power supplied through installation of high-efficiency equipment
generally costs from one quarter to one half the price
of power supplied from new power plants.

Energy Savings Potential
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able over the next twenty years,
at an average cost of 1. 8 cents
per kilowatt hour.?’

Obviously, however, evenifonly a
fraction of the Council's estimate of
efficiency potential were achieved by
the region's utilities, the implications
for New England's economy and
environment are enormous. Q

*With the exception of motors, commercial
ventilation, clothes dryers, and home air
conditioners, {3.4-4.7 ¢ per kitowatt hour}
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Lacking the time, staff or resources to fully investigate the
market for electrical efficiency options, electricity customers
have left many cost-effective opportunities untapped.

VI. Obstacles to
Increasing
Electrical
Efficiency

As noted, this repon estimates the
lechnical potential for electrical effi-
ciency improvements in New Eng-
land. It does not tell us what will hap-
pen, but what could happenif all cost-
effective efficiency gains were
tapped.

In fact, if “business as usual” pre-
vails, little of the identified potential
will be realized. Despite the New
England Governors' Conference's
call for accelerated efficiency invest-
ment, New England’'s utilities cur-
rently project that only 1,066 MW of
load will be saved through efficiency
improvements bythe year2,000,less
than 5% of the otherwise prevailing
peak demand.22

Although this assumption may be
unduly pessimistic, it is fair to ask: If
the identified efficiency improve-
ments are so cost-effective, why
aren't individual electrical customers
currently making such investments
on a scale sufficient to eliminate New
England's electric growth?Just as
importantly, why are the region's utili-
ties not sponsoring all of the available
potential improvements?

Recent research and common
sense suggest several reasons.
These reasons fall into four broad
categories:

w lack of information. Consumers
in all sectors and the utilities
themselves lack information
about the availability, cost and
reliability of many efficiency

measures, many of which are
very new to the market; consum-
ers and utilities also lack infor-
mation about the efficiency of
existing electrical uses, thus
making it hard to evaluate the
potential gains;

B Lack of direct benefils or control.
Consumers are often unable to
caplure the full economic bene-
fits of efficiency measures, ei-
ther because they occupy rental
properly (in which case effi-
ciency improvements may ac-
crue to the landlord) or because
they pay only the average cost of
electricity, not the cost of pro-
ducing electricity from new,
more expensive plants;

w Lack of financing. Consumers
require much shorter paybacks
than do the ulilities for electricity-
saving investiments, and conse-
quently will not spend their lim-
ited capital on such improve-
ments;

w Lack of strong ulifity action.
While many utility managers
recognize the value of invest-
ments in electrical efficiency,
utilities have traditionally spent
no more than a small fraction of
their resources on tapping effi-
ciency gains.

A. Lack of Information

For the most part, electrical effi-
ciency improvement technologias of
the kind described in this report are
relatively new. A combination of post-
1973 increases in energy costs and
developments in electronics and
advanced materials have only re-

cently made them possible and desir-
able, leading to a rapid and dizzying .
explosion in the market.®®

Consequently, as with any new
product (personal computers in the
mid-1970's come to mind), even
sophisticated business consumers
lack all the necessary information
about product reliability, availability
and compatibility with their business
needs. Recent analyses commis-
sioned by Northeast Utllities and the
Boston Edison Company concluded
that many business customers
"gvinced a certain bewilderment at
the array of choices now being touted
by vendors and the trade press" and
express concern about the reliability
of etﬁcien%y technologies and their
purveyors,®® To take a simple ex-
ample, few nonspecialists in New
England have even heard of such
straightforward energy efficiency
technologles as compact fluorescent
tight bulbs, even though such bulbs
are mass-produced in Europe and
have received mass distribution in
some United States utility territories.

Even where high-efticiency prod-
uct information is readily available,
prospective  purchasers such as
commercial landlords are skeptical of
claims that high-efficiency fixtures
will not degrade the quality of a par-
ticular office environment.?® Nor
does there exist a uniform industry-
wide quality certification mechanism
for efficiency technologies. Lacking
the time, staff or resources to fully
investigate the market for electrical
efficiency options — especially
where slectricity costs are but a frac-
tion of the business and household
budget — eleciricity customers have
left many cost-effective opporiunities
untapped.

Another information gap hobbling
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The obstacles suggest that the one player with the requisite
resources and incentives — the utilities themselves — should be
purchasing all cost-effective efficiency improvements.

efficiency gains is the region’s lack of
knowledge about existing efficten-
cies. It is not surprising, for example,
1o find recently that a large industrial
glectricity user — a Maine paper mill
— had never measured the embed-
ded efficiencies of its existing motors,
even though motors accounted for
virtually all of its electric demand.®®
Wilhout such crucial “baseling” intor-
mation, it is difficult for utilities and
customerstoclearly perceive thetrue
gains that would result from installing
electrical efficiency technologies, or
to target programs to areas of great-
est potential.

B. Lack of Direct Benetfits
and Control

Even where adequate information
is available, incentives to adopt effi-
ciency technology are often split be-
tween the potentially benefitting par-
ties. The simplest version of this
preblem appears in leased commer-
cial and residential buildings, where
landlords have little incentive to re-
duce electrical consumption if ten-
ants are entirely responsible for elec-
tric bills, and tenants are reluctant to
make large capital improvements in
leased space. In a variation of this
theme, commercial leases often in-
clude a fixed pass-through of electri-
cal costs calcutated by square foot;
reductions of this fixed fee involve
time-consuming and complicated
lease negotiations.=’ Not surpris-
ingly, utility-sponsored efficiency
improvement programs that require
customer contributions have often
made little headway In leased build-
ings.2®

Another kind of split incentive is
inherent between a single utility cus-
tomer, and the utility, representing all

utility customers, Generally speak-
ing, a utility customer pays only the
cost of electricity from the utility's
existing mix of plants (the *average
cost”), But ulility customers as a
whole benefit from any efficiency
investment that provides energy or
capacity at less than the higher cost
of a new power plant ("marginal
cosl”). Accordingly, many efficiency
purchases that are cost-effeclive
from the utility's standpoint are fore-
gone by individual ulility customers
who do not bear the full brunt of their
decision,.

Put another way, an individual's
calfculation to forego electricity effi-
ciency investments, while perhaps
rational for that individual, is disas-
trous for New England as a whole
because it contributes lo the need for
expensive and risky new power
plants.

C. Lack of Financing

Most ulility customers do not have
an unlimited pool of money to invest
in electrical efficiency improvements,
Moreover, inallbut a few businesses,
electricity Is a minor component of
overall costs. Consequently, very few
businesses believe that they can
justify spending money on electrical
efficiency improvements that do not
pay forihemselves inlessthantwoto
three years, especially in a volatile
business and regulatory climate.?®
For homeowners, paricularly the
peor, paybacks must be almost
immediate.

By contrast, the utilities, with larger
pools of capital and regulated rates of
return, operate in an environment
which permits significantly longer
paybacks, particularly for long-term
capacity investments. Consequently,

many efficiency investments are
toregone by individual capital-con- .
strained customers eventhoughthey
are attractive to the utility and its
customers as whole as a means of
staving off the need for costly new
power plants. As noted below, this
suggests that utility funding of effi-
ciency improvements — or buying a
surrogate “power ptanl” at the point of
end use — is alfractive, producing
benefits for both parties to the agree-
ment.

D. Lack of Strong Utility
Action

Each of the above three obstacles
(informational constraints, split in-
centives, capital constraints) sug-
gests that the one player with the
requisite resources andincentives —
the utilities themselves -—— should be
purchasing all cost-effective effi-
ciency improvements, And in fact,
many of New England’s utilities have
begun o do so.

Programs in hot water heater load
reduction, rebates for selected en-
ergy efficient equipment, and “shared
savings” have resulted in national
recognition for such companies as
the New England Electric System,
Central Maine Power Company, and
MNortheast Utilities. Many of New
Engtand’s utility commissions and
state energy planning agencies have
given strong support and encourage-
ment to these effors.

Despite these laudable innova-
tions, however, the evidence sug-
gests that efficiency improvements
are not even close io receiving their
full consideration as a compelitive
supply resource in utitity planning.

First, as mentioned previously,
New England's utilities are currently
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The financial priorities of New England’s utilities are still
devoted almost entirely to new power production

rather than efficiency.

planning for electrical efficiency im-
provements yielding less than a 5%
reduction of otherwise prevailing
year 2000 electrical demand. This is
well below the potential described in
this report, and in the estimates of
other utilities and national studies
cited.

Second, itis clear that the financial
priorities of New England's ulilities
are stil devoted almost entirely to
new power production rather than
efficiency. In recent years, for ex-
ample, the three New England utili-
ties recognized as regional leaders in
efficiency improvements — Central
Maine Power, New England Electric
System, and Connecticut Light and
Power — had conservation and load
management budgets which repre-
sented a smallfraction of the amount

they spent on construction of gener-
ating and transmission facilities.2°

This resource imbalance contin-
ues. For example, over the next two
decades, Northeast Ulilities, New
England's largest utility, plans to
spend thirty times more on power
purchases than on demand side
management even though the utility
concedes that its planned efficiency
measures are twenty times cheaper
than equivalent power purchases.31
While traditional power supply op-
tions no doubt have a nlace in the
region’s future energy mix, the need
for greater balance is manifest,

Third, most of the utility-sponsored
efficiency programs in place in New
England are very limited in scope or
only at a pilot stage.

For example,

300 -
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Figure 5: Expenditures in $ millions of thrae major New Eng-
land utilities on construction and electrical efficiency improve-

Sources: Northeast Utilities; Central Maine Power; NEES; Moody's 1986
Public Utility Manual; Investor Responsibility Research Center.

@ The bulk of these programs
consist of providing efliciency
information, “"energy audits,”
and very limited hardware in-
vestments such as hot water
healer wraps and weatherstrip-

ping.

u Barely half of the region's major
ulilities have even pilot pro-
grams to help customers pur-
chase high-efficiency equip-
ment, and these programs are
almost exclusively coniined to
limited categories of hardware
rather than to all cost-effective
equipment.

® Likewise, only three of the
region's twelve major utilities
have programs addressing elec-
trical efficiency in new construc-
tion {and none of those pro-
grams actually provide direct
subsidies to buitlders or home-
owners for more efficient con-
struction techniques).

m Finally, no utility inthe region has
fully implemented the type of
comprehensive energy retrofit
programdescribedin Section VIt
below which is designed to elicit
and fund all cost-effective effi-
ciency improvements in the resi-
dential, commercial and indus-
trial sectors.®?

In shon, daspite many excellent
“first generation” programs in place
throughout the region, the region’s
utilities have not developed ad-
vanced programs designed to ad-
dress all end uses, utilizing all cost-
elfective measures.

While such a program may seem
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The obstacles to full electrical efficiency run deep.
So must the policies designed to

eliminate those obstacles.

quite ambitious, the nation already
has several examples of electrical
efticiency programs ihat have
achieved very broadimplementation:

® The Hood River {Oregon) Con-
servation Project, sponsored by
the Pacific Power & Light Com-
pany and the Bonneville Power
Administration, succeeded in
modifying 95% of all electrically
heated homes with increased
insulation and other weatheriza-
tion measures; nearly ali of
these retrofits entailed major
construction work, 33

w An air conditioner rebate pro-
gram in Austin, Texas has
achieved a new-house genetra-
tion rate of 90 per cent.*

K Arkansas Power & Light Com-
pany has placed half of its irriga-
tion customers and 40% ot its
residential customers on load
management switches,

Other examples of similarly suc-
cessful electric efficiency programs
are discussed in Appendix 2 1o this
repori.

In sum, the limits to realization of
the efficiency gains identified in this
report are not technical, but institu-
tional, Money and managerial atten-
tion, if marshalled properly, can en-
sure that New England becomes as
proficient at supplying electrical effi-
clency as it has traditionally been at
generating power. Q

Vil. An Action Plan
for New England

As suggested above, the obstacles
1o {ull elactrical efficiency run deep.
So must the policies designed to
eliminate those obstacles. Attacking
informational gaps, clarilying proper
economic signals, and mobilizing
utility capital are not easy tasks.
Accomplishing them will require util-
ity and governmental action, coordi-
nated on a regional basis.

Because the task is so large, but
the need is so pressing, the New
England Energy Policy Council be-
lieves that a phased approach to
implementing electrical efficiency is
desirable.

The Council's pelicy recommenda-
tions, set forth below and in detall in
Appendix 2, entail both short-and
long-term actions. The short-term
actions, which could be implemented
within the coming year, are designed
to capitalize on the utilities' existing
capital resources, incentives, and
marketing infrastructure to “prime the
pump” for efficiency investmenis.
The lenger-term actions, which could
be implemented over the next five
years, focus on developing a market
environment, information base, and
regionat planning context to ensure
that New England achieves the most
electrcal efficiency possible in the
decades to come.

A. Short-Term Actions:
Pump-Priming By The
Utilities

Much has been written about the

desirability of allowing electrical effi-
cisncy technology simply to compete

on its own strengths in the open
market place with electricity itself,
rather than having utililies plan for
increased efficiency invesiments on
behalf of their customers, Many ulili-
ties have argued, with some justifica-
tion, that lheir experise is in produc-
ing and disiributing kilowatt hours,
and that it is a tail order to expect
them to reorient their business to-
ward delivering electrical services
{that is, light, heatl, moter drive) with
the tewest possible kilowatt hours.
Better, some say, to leave it all to the
“free market. ”

However, as we have seen, nu-
merous obstacles stand inthe way of
acompletely ree and efficient market
for electricity savings: lack of readily
accessible information; the inability
of customers to reap the full value of
their efficiency investments; and the
shorter paybacks required by end-
use customers. As a result, large
energy efficiency potential is going
untapped and in some cases lost
foraver (new residential and com-
mercial construction, for example).

The region’s ulilities have the capi-
tal and the obvious incentive to
achiave very large efficiency gains in
their customers’ use of electrical
services over the next several years.
By taking a far more active rofe in
elficiency improvementsthanis pres-
ently the case, the ulilities can buy
valuable time for the region, nurture
markets for efficiency technotogy,
and defer the need lor new generat-
ing capacity untit a fuller transition to
market-based efficiency can take
place.

Saveral specific actions should be
taken within the next year to ensure
that the region's utililies play this role:
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New England’s energy policymakers should require utilities
to adopt a program to design and fund all cost-effective
efficiency measures at the user end.

1. Comprehensive End-Use
Efficiency Design.

As noted previously, New England
utilities’ traditional focus on simply
providing audits and limited rebates
for specific hardware measures will
he of limited effectiveness. Most
customers lack the knowledge, inter-
est, or real Incentive to pursue these
savings.

Therefore, New England's energy
policymakers should require ulilities
fo adopt a program to design and
fund all cost-effective efficiency
measures at the user end. Each utitity
would employ “design teams” that
would go into businesses and resi-
dences to determine the full package
of measures which beats the utility’s
marginal cost of supplying power
over a period comparable o the life of
the measures. The ulility would be
required to draw from up-to-date
measures whose cost and perform-
ance had been cedified by a special
engineering division or affiliate of the
company; ultimately, this task could
be assumed by a regional entity (see
recommendation 7 below). The utility

would then be required to install the

measures and fund them.
In a study commissioned by the

Boston Edison Company, Putham,

Hayes & Bartlett analyzed a number
of options, and recommended such a
program to the utility {see Appendix
4). Such a program could initially
focus on the utility's largest commer-
cial and industrial customers. Boston
Edison has recently responded by
beginning to develop such a pro-
gram, offering to pay all the costs of
efficiency designs and up 1o half the
cost of their implementation.

2 Customized Rebates

For those customers not readily
reached by the comprehensive de-
sign program, utilities should be re-
quired to provide funding to reim-
burse customers for their purchase of
efficiency measures. Rebates would
be made per kw or kwh of demon-
strated savings, with the maximum
rebate amount equivalentto the pres-
ent value of the savings.

ltem: Pacific Gas & Electric Com-
pany reports thatinone yearalone its
customized rebate program slicited
new savings of 350 million kwh —
enough to supplg over 50,000 New
England homes. 6

3. Targeted Mass Retrofits

While in general it is preferable to
install sfficiency measures as part of
a comprehensive site analysis, many
measures (e. g. low flow shower-
heads, compact fluorescent light
bulbs, residential weatherization) are
so cost-effeclive and easy to install
that utilities should be required to
distribule or install them for nominal
cost on a mass basis.

4. Programs (o Increase the
Efficliency of New Construction

As noted above, alarge portion of
growth in electricily sales and peak
demand over the next 15 years can
be accounted for by sales to new
buildings and facilities. New Eng-
land’s energy decisionmakers
should require ulilities to help imple-
ment full efficiency in new construc-
tion, including:

m Hook-up fees and incentives.
Ltilities should pay developers
orhome purchasers anincentive
for incorporating high-efiiciency
design into new construction,
and, conversely, assess the
developer or owner a fee for
inefficient design that reflects
the increxsed cost whichthe util-
ity incurs to service that unnec-
essary demand;

B Efficiency design assistance.
Utilities shotrld make available to
developers at nominal cost ax-
pertise on high-sfficiency build-
ing design and fixtures.

ltem: The Bonneville Power Ad-
ministration has instituted a project in
which developers are paid the added
design and construction costs of
making new commarcial buildings at
least 30% more electrically efficient
than required by a model regional
building code 3’

5. Load Management
Initiatives

Approximately 10% of New
England's total electrical generating
capacity is needed simply to meet
dramatic leaps in demand during a
few afterncon hours on a handful of
days of the ygar (typically in January
and August).33 Rather than building
expensive new capacity to meet
these infrequent demand “spikes,”
New England regulators should re-
quire utilities to develop programs
which will enable and encourage
customers to scale back their electri-
cal demand during these few crucial
hours, including:
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Many of the Council’s proposals can be adopted
quickly without significant change to the

utility or regulatory structure.

ommends that all utilities should be
requiredtoprepare, for periodic regu-
latory review, integrated least-cost
electrical service plans which identify
lhe costs, risks, and environmental
impagcts of various options available
1o meet projected need.

9. Auctions for Efficiency
Improvements

To encourage the ultimate devel-
opment of a truly competitive market
for elactrical efiiciency, the region's
utilities should develop an auction
process. As in the current system for
buying power from independent
power producers in Maine and Mas-
sachusetts, each utility would be
requiredto determine asupply decre-
ment and develop a request to solicit
bids to fill this decrement with eifi-
ciency measures. Ultimately, the
auctioncould be expandedtoinclude

bids for power supply as well as for -

efficiency improvements, thus fore-
ing smallpower and utility-built plants
to compete directly against efficiency
measuras.,

10. More Energy-Efficient
Bullding Codes

As noted above, increasing the
electrical efficiency of new construc-
tion is a regional imperative. While
incentives and hook-up fees may
encourage such efficiency, New
England would benefit greatly from
establishing a legal “floor” for the effi-
ciency of new construction in building
codes. Despite some recent revi-
sions, no state building code in New
England fully caplures cost-effective
efficiency levels. A regionwide mode!
code shouldbe preparedfor adoption
by each state.

C. Longer-Term Actions:
Regional Least-Cost
Efficiency Markets And
Coordination

New England's electricity genera-
licn and distribution system is more
tightly integrated than perhaps any-
where else in the nation; essentially,
all power in the region is dispatched
interchangeably, as if by a single util-
ity. Consequently, when cost-slfec-
tive efficiency investments go un-
tapped in one utility's territory, the

customers of other utilities suifer-

through a higher-cost regional power
mix and the necessity of maintaining
an additienal, higher regional “re-
serve margin. "

Just as the region's policy makers
should implement policies to ensure
that market distorlions do not prevent
adoption of cosl-effective efficiency
improvements within individual utility
territaries, so also policies should be
implemented to ensure that the New
England region as a whole does not
miss out on cost-effective improve-
ments. These policies include:

11. Creating a Free Market in
Regional Electricity Services

To ensure that the region as a
whole taps maximum efficiency op-
portunity, several remedies must be
applied to existing regional market
distortions:

B The region’s ulitities must elimi-
nate disincentives to efficlency
contained in the New England
Power Pool (NEPOOL) contract;

® The region’s wlilities should work
toward wholesale price con-

tracts which more closely reflect
the market value of power,;

m In evaluating the cost-eftective-
ness of efficiency investment,
the region’s utilities should take

. into account the market value of
“capacity” saved by efficiency
improvements whichcanbe sold
to other wlilities in the region.

m Mechanisms should be estab-
lished to allow New England's
utilities to jointly fund efficiency
iniliatives and share in the sav-
ings, just as is currently the case
with new power plants.

12. Reglonal Power Planning
Coordination

A mechanism must be created
that allows the New England region
to obtain better control over its long-
{erm electricity fulure. There must be
a regional forum to conduct ongoing,
publicly accountable power plan-
ning.

These proposals do not exhaust
the policy options that would help
realize the elficiency potential de-
scribed in this report. They are an
important start, however, and many
of them can be adopted quickly with-
out significant ¢change te the utility or
regulatory structure, O
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To avoid any possible energy shortfalls in the next two years,
the Council's load management proposals
should be adopted immediately.

@ Rate structures which discour-
age siectrical use during peak
demand hours, including rates
which réeward customers for cur-
tailing consumption upon notice
by the utitity;

m Utility funding of load manage-
ment measures such as equip-
ment that allows office buildings
to chill water at night for cooling
use during peak summer days,
and direct utility control of end-
uses such as hot water heating;

ltern: A report recently prepared
for the Washington Electric Cooper-
ative (VT) found that the utility could
shave its peak load by over 20%
through the installation of refrigera-
tor, water heater, lighting, electric
space heating and school lighting
and heating load management
measures.>°

m The formation of large com-
mercial and industrial custom-
ers into “load shedding coop-
eratives” which can collectively
reduce their peak electric
demand, while sharing such
reductions among each
cooperative member in an
aconomically optimal faghion.

If the region’s utilities are correctin
their recent claims that New
England’s current capacily will soon
be insufficient to meet peak load, itis
alt the more imperative that these
measures be adopted immediately.

6. Regulatory Treatment of
Efficiency Investments

The region's ulility commissions
should implement generic ap-

proaches to further encourage the
region’s utilities to undertake eoffi-
ciency investments. These include:

B Allowing utitities to place capital
investments in end-use effi-
ciency into the rate base as if
they were investments in an
equivalent generating plant;

& Establishing minimum efficiency
invesiment targets for each util-
ily, such as the funding of all
measures which, on a life-cycle
basis, cost less than equivalent
generating capacity.

m Adjusting a utility’s aliowable
rate of return to reflect its degree
of progress in developing a truly
least-cost energy supply plan.

B. Longer-Term Actions:
Improving Planning And
The Market

To get the maximum cost-effective
electricai efficiency improvements in
ptace, utilities and consumers must
develop the requisite information,
and experience the requisite incen-
tives, to undertake these improve-
ments, Creating the proper balance
of planning and a correct market
environment for efliciency will take
more than simply utility action, includ-
ing:

7. Development of a New
England Energy Laboratory

As noted above, much of custom-
ers’ -— and utilities' — slow pace in
adopting efficiency measures stems
from lack of information about the
avatlability of various technologies,

concerns about their reliability, and
an incomplete understanding of the
efficiency of existing end-uses, par-
ticutarly in New England industry.

To rectify this gap, the New Eng-
land states should establish and fund
a New England Energy Laboratory.
With a full-lime staff advised by ex-
perts from the utilities, the electrical
manufacturing industry, universities,
and independent research instiutes,
the New England Energy Laboratory
would:;

# Testandcenrify 1he refiability and
savings yield of available electri-
cal efficiency improvement tech-
nology, and make the resulls
available to both the public and
the utilities for use in planning
comprehensive efficiency de-
signs (item 1 above);

® Undertake studies of existing
electrical efficiency in various
end-use sectors in New Eng-
land; and

7 Work with New England univer-
silies to develop research and
development programs for elec-
tricity improvement {echnology
and curricula for the training of
electrical engineers specializing
in end-use energy efficiency.

8. Integrated Leasi-Cost
Planning

The New England Governors'
Conference in their December 1986
Finat Report called for utility planning
to ensure that the region’s utilities tap
the cheapest supply sources — in-
cluding efficiency improvements —
first, To implement this idea, the New
England Energy Pclicy Council rec-
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Improving electrical efficiency would enhance our competitiveness
and economic stabilily, accelerate job creation, and
improve environmental quality.

Vill. Regional
Benefits of
Maximizing
Electrical
Efficiency

Meeting New England’s future
electrical service needs through in-
creased efficiency rather than
through another round of new plant
constiuction is a strategy with
enormous benefits for the region,
Such an approach would enhance
our competitiveness and economic
stability, accelerate job creation, and
improve environmental quality.

A. Enhanced Competitive-
ness and Economic
Stability

New England uses approximately
40% mere electricity per capita than
Japan, and 20% more per capita than
West Germany.*! Increasing our
electrical eificiency has obvious im-
plications for our international com-
petitiveness.

From adomestic standpoint, meet-
ing New England's electricity needs
through efficiency improvements
could reduce long-run ulility expendi-
tures for new power supply, and
hence electricity costs, by a substan-
tial amount in the coming decades.
For a region which already suffers
some of the highest electric rates in
the nation, this is not an insignificant
factor in its future attractiveness to
business and industry.

A light industrial manufacturer
deciding whether to locate a produc-
tion facility in New England or the

Midwest or South, for example, cur-
rently faces electric rates in New
England which are substantially
higher than in those other loca-
tions.*? This differential would widien
greatly if New England were 1o em-
bark on a new round of costly plant
constrisction, The last such constnic-
tion binge in New England heiped
contribute to the doubling of the
region’s average rates between 1874
and 1985, and left substantial capital
wasted on plants that were aban-
doned due to collapse in demand
growth.‘*?' The huge rate volatility
which attends large construction
programs harms the competitive-
ness of existing New England busi-
ness and will discourage new electri-
cally intensive businessesfromlocat-
ing in the region.

By contrast, an efficiency improve-
iment strategy would lower cosls and
increase the predictability and stabil-
ity of rates in New England. Uniike
conventional power plants, efficiency
improvements need not be pur-
chased in huge, indivisible “chunks,”
but can rather be purchased in kilo-
walt increments. This means that the
region need not commit itsell o
enormous, long lead time capilal in-
vestments subject to radical swings
in demand, interest rates, construc-
tion costs, regulatory requirements,
and other factors that inflate costs
and may ultimately lead to plant
abandonment.

Put another way, efficiency invest-
ments would allow New England to
manage and control power demand
rather thanpassively respondingtoit,
where there is a risk and high proba-
bility of guessing wrong. When tens
of billions of ratepayer dollars are at
stake, this is the kind of control which
is vitalto the health of New England's

economy.‘“

B. Job Creation

In addition te ensuring lower rates
and rate stability, an aggressive effi-
ciency improvement program couid,
according to a recent federal study,
be expected to result in up fo four
times as many slable, high-quality
jobs in New England as would an
alternative strategy of massive plant
construction®® As the study ex-
plains:

The literature generaily concludes
that expenditures on conservation
generate more regional employ-
ment opportunities than expendi-
tures of the same size on power
plant construction and operation.
There are several contributing
reasens for this. First, conserva-
tion programs tend to be more
labor-intensive than construction
programs. Second, conservation
programs are less dependent on
imports from other regions than is
the construction of power plams.‘16

In addition to these direct job im-
pacts, the efiiciency improvement -
strategy also increases jobs by free-
ing up for investment and expendi-
ture the precious capital resources
thatwould otherwise be spentonless
economically )::roduciive construc-
tion projects.’ In other words, dol-
fars saved on plant construction can
be retained in the region to stimulate
growth.

Jobs associated with efficiency
improvements have several other
advantages over those associated
with plant construction: 8

m The incremental and flexible
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This report sets forth a path for New England’s electricity future —
one which is less costly, less risky, and less environmentally

intrusive than the alternatives.

nature of efficiency improve-
ment investments allows for
close matching of programs and
employment cycles;

B Efficiency improvements do not
demand rare labor skills requir-
ing extended training, andthus a
larger fraction of jobs can be
captured by local labor,;

m Efficlency improvement projects
are geographically dispersed
anddecentralized, thus avoiding
the socially disruptive “boom
town" phenomenon associated
with arge construction proiects.

Policy makers should also note

that there is a very paricular eco-.

nomic advantage which a program of
electrical sefficiency improvements
would offer New England: the poten-
tial reinvigoration and enhancement
of the region's electrical equipment
and high-technology sector. While
major New England electrical manu-
facturers such as General Electric
suffer from downturns in turbine and
transformer orders, a major push for
efficlency such asis suggestedinthis
" report would create enormous de-
mand for other electrical products
such as high-efficlency lighting
equipment, motors, heating 'equip-
ment, etc. Similarly, accelerated
electrical efficiency investment
{much of the best of which involves
the use of computer-aided controls)
could benefit New England's high-
technology computer and electronics
industry, providing an important
buffer against any future downturnin
the regional economy.

In short, there is abundant evi-
dence that the program of efficiency
improvements described in this re-

port would put the region's iabor, as
well as capital, resources to their
most productive use.

C. Environmental Benefits

New England's quality of lifle — as
well as its ever-growing tourism in-
dustry — demands that our natural
resources not be sacrificed unneces-
sarily, As noted above in Section 11,
virtually every form of electricity gen-
eralion — oil, ¢eal, wood, nuclear,
hydroselectric, wind — requires some
trade-off of our air, water, or scenic
resources. Efficiency improvements
entail no such sacrifices.*®

New Englanders will resist the sit-
ing of major new generating and
transmission facilities until it can be
demonstrated that all cost-effective
efficiency opportunities have been
exhausted. Accordingly, the meas-
ures and policy initiatives discussed
in this report could spare the region a
new wave of acrimony and polariza-
tion that would no doutit result from
the pursuit of less environmentally
benign energy options. Froman envi-
ronmental standpoint, then, aggres-
sive efficiency improvements are the
only energy source aboutwhichitcan
be truly said: New England has eve-
rything to gain, and nothingto lose. Q

IX. Conclusion

This report sets forth one path for
New England’s electricity future —
one which the New England Energy
Policy Councilbelieves isless costly,
less risky, and less environmentally
infrusive than any other alternative.

An extraordinary convergence of
events has focussed our region's
attention on the key issues in our
electricity future. Now is the time to
act on the efticiency strategy laid out
in this report. If we do so, there is
every reason to be oplimistic about
the future competitiveness and qual-
ity of life of New England. Q
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Table C-1

Sources of Electricity End-Use Efficiency Data

(Commercially Available Technology Case)

End Use Measure Savings Cost Source
{cents/kwh)
Residential
Refrigerator Whirlpool ET17HKIM uses 744 lwh/year 1.2 Geller {1987}, p. 3-40
note 17, & p. 3-12.
Freezer Woods OC50 (chest) uses 450 kwh/year 0.4 Gelter (1987), p. 3-40,
note 20,
Frigidaire UFE16DL (upright) uses 610 kwh/year Geller (1986a), p. 5.
(weighted ave, @ 50/50) (5830 kwh/year)
Cooking Improvements: 18.6% 2.1 Geller {1987}, pp.
3-24 and 3-25
increased insulation
improved door seals
reduced thermal mass
new heating element configuration
reduced contact resistence (surface)
more reflective pans beneath elements
Lighting Package of measures: 80% 2.1 Krause (1987),;
compact flourescents Geller (1987), p.
for incandescents 3-16 10 3-18;
Phillips/Norelco SL-18 Davis (1987)
high-pressure sodium for porch & yard (fitting problems}).
security lighting
TV Best avallable models:
color v uses 150 kwh/year 0.0 Hunn (1988}, pp.
: 253-254,
b&wity uses 25 kwh/year 0.0 Hunn (1986}, pp.
255-256
Clothes dryer moisture sensor model 10-15% 4.7 Geller (1987),
Sears #26F66811IN p. 3-20
Dish washer models w/no-heat drying cycle 33% 0.0 Geller (1987a)
Sears #22F 1507 1N Sears (1987), p. 1592
Clothes washer N/A 0% N/A
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End Use

Measure Savings Cost Source
{cents/kwh)
Ga—ter heating Package of measures: 50% <25 Hunn (1988}, pp. 89
. & 212-220.
tank wrap & id., pp. 213~214,
bottom board insulation & 222
anti-convection valves id., p. 220.
pipe insulation id., p. 220,
low-flow fixtures id., p. 215,
front-loading clothes washer id., p. 164,
Gibson WS 27M6-P NPPC (1986), V.II
pp. 5-29.
water-efficient dishwasher Hunn (1986}, p. 164.
Sears #22F15565N NPPG {19886}, V.II
' pp. 5-29,
Room a/c upgrade to EER of 9.0 24% 42 Krause (1987)
Central a/c upgrade to SEER of 10.0 34% 4.5 Geller {1987),
and reflective Table 3.11 & p. 3~-22.
window film Krause (1987)
Space heating envelope improvements 40% 2.0 Krause (1987)
{package costing up to $0.02/kwh)
Heating auxillary heating load reduction from 30% <2.5 Krause (1987)
envelope- improvements
Commercial
Cooling Comblned savings 50% !
(load reduction &
improved efficiency)
load reduction from: 0%
lighting savings
(about 15% of lighting savings)
reflective windows/tilm Usibeili (1985), pp.
(Heat Mirror) 8-1 & 6-60 o 61,
Package of measures: 30% 2.0

economizers

high-efficiency chillers
Trane Centravac

chiller downsizing

chiller capacity modulation
York Turbomodulator

filter chiller water -

clean condenser coils

Usibelli {1985},
p. 2-19.
id., p. 2-8.

Usibelli (1985), p.
2-12.
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End Use Measure Savings Cost Source
(cents/kwh)
Ventllation combined savings 60%! Usibelli (1985), p. 2-74.
{load reduction & improved efficiency)
load reduction from lighting savings
(15% of lighting savings) 35%
package of measures: 40% 4.3
high-torque tan belts RMI (1686d), pp.
Uniroyal High Torque Drive 23-24
ductAan cleaning Usibelii (1985), pp.
2-67.
high-efficiency motors id., p. 2-73.
variable air volums (VAV) id., p. 2-62 to 2-64.
conversion
cut duct friction id., p. 2-68.
tape duct leaks id., p. 2-67.
scheduled controller id., p. 2-70.
occupancy Sensors id., p. 2-71.
Heatlng net savings 0%
(load increase from lighting savings
& improved efficiency)
load Increase (20-25%)
package of measures: 24.6% <2.5 Gardiner (1984),
pp. D-30ff.
shell improvements Mazzuchi {1982)
O & M improvements
advanced glazing
Heat Mirror glass
heat recovery from exhaust air Mazzuchi (1983)
Gaylord Heat Reclalm Unit
Lighting package of measures: 70% <2.0 P.H & B (1987), Table

Davis (1987)

high-efficiency bulbs

Philtips-34W Econ-o-Walt Lite White lamps
electronic dimmable ballasts

XO Industries

specular imaging refleclors

Maximurn Technology "Bright Idea”
day-light dimming

VI-1, pp. VI-510 9,
Usibelli {1985), p. 5-13.

id., pp. 55 1o 5-6.

Davis (1987}

Usibelli {1985), pp.
5-5, 5-6, 5-28, & 5-29.

Refrigeratlon

best avaitable measures 50%

(typically): <2.0
glass doors and strip curtains for display cases

multiplex unequal parallel comprassors

avaporalively cooled condensers

hot gas defrost

floating head pressure

mechanical/ambient subcooling

energy management controls

dedicated dehumidification

EPRI (1986a)
PG & E (1986)
Usibelli (1985), Ch. 3.
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_E_r;d Use Measure Savings Cost Source
{cents/kwh)
water heating package of measures: 40% «25
residential measures as Hunn (1986), pp.
appropriate 89 & 212-220,
flow reduction devices id., p. 215.
heat recovery systems Mazzuchi (1983}, p. iil.
Coobking best available equipment 20% 1.0 AMI (1987), p. 256
' RMI (19864d), p.
12-13.
Miscellaneous package of motor 30% 2.0 RMI (1985),
improvements & selective pp. 142-143
purchase of office equipment
Industrial
Motor drive average savings from high 18.3% 3.4 Geller (1987), pp.
efficiency motors & adjustable 3-3103-7.
speed drives
Electrolysls na 0% n/a
Process heatlng package of measures: 10% 0.2 RMI {1987), p. 44
insulation Train (1985), at 11:304-
312.
control systems
Lighting package of measures 32% 2.0 Geller (1987), p. 3-7 to
(typlcally): 3-9.
high pressure sodium for mercury
flourescent upgrade
(applied to scenaric based on
Arkansas industrial survey)
Space heating package of measures: 25% <2.0 RML (1985), pp.
144145
weatharization
heat racovery
Agriculture
Dairy farming package of measures: 48% <25 RMI (1985), p. 146-147.

more efficient milk coolers

heat pumps for residual water heating
lighting improvemenis

fanpower reductions




Power to Spare « Appendix 37

Table C-2

Sources of Electricity End-Use Efficiency Data
(Potentially Available Technology Case)

End Use Measure Savings Cost Source
cents/kwh
Resldential
Hefrigarator Advanced technology uses 176 kwh/year 3.0 Geller (1988), p. 3-16,
3-9, Table 1.
Freezer Advanced lachnology uses 135 kwh/year 3.0 Geller (1986), p. 3-20,
Table 3.
Cooking package of measures: 50% <4.7 RMI (1986¢), pp. 15 -
17 & 20 - 21.
microwave ovens Geller (1986), pp. 7-110
increased insulation
improved door seals
reduced thermal mass
improved oven controls
bi-radiant ovens
new heating element configuration
reduced contact resistance (surface)
more reflective pans beneath elements
reduced heat capacily elements
induction cooktops 7-186.
Lighting package of measures: 85% 241 Krause (1987)
Davis (1987, fitting
compact flourescents for incandescents problems,
(advanced lamps) -
high-pressure scdium for porch & yard
security lighting
TV best available models:
color tv uses 60 kwh/year 0.0 RMI (1886c¢), p. 17.
b&wty uses 25 kwh/year 0.0 Igsugn {1986), pp. 255 -
Clothes dryer heat pump dryer 55% 6.6 Geller (1987), p. 3-21,
| Table 3.10
Dish washer Ecotech (water pressure driven) 100% <3.0

Gefler (1988), p. 4-20,
Table 3 _
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End Use Measure Savings Cost Source
' cents/kwh
Clothes washer  package of measures: 55% 1.4-33 RMI (1986¢), p. 14
&17-18.
improved controllers
high-efficiency motors
power factor controllers
Water heating package of measures: 83% Hunn {1986), p. 89 &
tank wrap & bottom board <25 212-220
insulation id, p.213-214
anti-convectlion valves
pipe insulation
low-flow fixtures :
front-loading clothes washer Hunn (1986}, p. 164.
Gibson WS 27M6-P NPPC (1988), V.II p.
§-29,
water-efficient dishwasher Hunn {19886}, p. 164,
Ecotech NPPC (1988), V.li p.
5-29,
heat pump waler heater
solar heaters
Room afe upgrade to EER of 11.5 31% <5.0 Krause (1987)
Central a/¢ package of measures: 41% <5.0 Geller (1987), Table
311&p 3-22.
reflective windows/films
internal gain reductions
upgrade to SEER 11.0/downsize
Space heatlng package of measures: 80% <5.0 RMI {(1985), p. 138.
envelope improvements:
retrofit measures up to $0.06/kwh
superinsulation
advanced glazing
heat pump heating systems
solar heating systems
Heating auxiliary load reduction from 30% <25 Krause (1987)

envelope improvements

Commercial

Cooling combined savings 80%'
{load reduction & improved
efliciency)
load reduction from: 50%

better lighting efficiency

reduced internal gain from motors
advanced glazing

envelops improvements

RMI (1986d), p. 42.
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End Use Measure Savings Cost Source
cents/kwh
Cooling package of efficiency 50% 2.0 RMI (1987}, p. 33 - 34,
measures:
economizers Usibelii (1985), p. 2-19.
high-efficiency chillers id., p. 2-8.
chiller downsizing RMI (1987), p. 28~30.
chilter capacity modulation Usibelli (1985), p. 2-12.
fitter chiller water RMI (19864d), p. 17.
clean condenser coils RMI (1988d), p. 16 - 17.
Ventitation combined savings (improved 60%’ Usibelli (1985), p.2-74.
efficiency & load reduction 35%

from lighting savings
(15% of lighting savings)

package of measures: 40% 4.3 RMI1 (1987), p. 33 - 34,
high-torque fan belts RMI (1388d), p. 23 - 24,
ductifan cleaning ' Usibelli (1985), p. 2-67.
high-efficiency motors id., p. 2-73.
variable air volume id., p. 2-62 to 2-64,
{(VAV) conversion
cut duct friction id., p. 2-68,
tape duct leaks id., p, 2-67,
scheduled ¢ontroller id., p. 2-70,

Heating net savings 25%!

(load increase from lighting
savings & improved efficiency)

load increase , {20-25%)
package of measures: 50% <2.5 RMI (1887), p. 31,
shell improvements ' Gardiner (1984), pp. D-
30fi.
O & M improvements .
advanced glazing
heat recovery
heat pumps
Lighting package of ineasures: 85% 1.2 RMI (1987), p. 23 & 34
high-efficiency lamps Davis (1987)

{advanced lamps)

slectronic dimmable ballasts

XO Industries

specular imaging reflectors
Maxiumum Technology “Bright Idea”
day-light dimming

day-lighting

improved maintenance (cleaning)
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End Use Measure Savings Cost Source
cents/kwh
Refrigeration best avallable measures: 50% <2.0 Usibelli (1985}, Ch.3
multiplex unequal paratiel compressors EPRI {1986a)
evaporatively cooled condensers PG&E (1986)
hot gas defrost RMI (1986¢), pp. 9-11
floating head pressure
mechanical/ambient subcooling
energy management controls
dedicated dehumidification
gain reductlon measures:
flexible alr barriers
food case enclosures
Water heating package of measures: 85% 01 RMI (1987), p. 24
flow reduction measures
heat recovery Mazzucchi (1983)
heat pump water heaters
standby loss reduction measures
Cooking best avaltable equipment 30% 1.0 RMI (1987), p. 25
. AMI (1986d), p. 12 - 13.
Miscellaneous package of motor 30% 2.0 RMI {1985), p. 142 -
improvements & 143
selective purchase
of office equipment
Industrial
Motor drive package of drive improvements: RMI (1985a)
efficient motors
adjustable speed drives
fast control systems
power-factor controllers
improvements in mechanical drive train
Process Industries 22 5% <2.0 RMI {1985), pp. 144 -
145,
Other Industries 40% <20 RAMI (1985), pp.
144 - 145,
Electrolysis n/a 5% <25 RMI (1985}, pp. 144 -
145
Process heating package of measures: 20% 0.2 RMI (1987}, p. 44

insulation
control systems
heat recovery

Train (1985), at 11:304-
312,
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End Use Measure Savings Cost Source
cents/kwh
Lighting package of measures: 70% <25 RMI (1985), pp. 144 -
145,
high-frequency HID ballasts RMI {1986a)
commercial sector measures as applicable
advanced lamps
Space heating package of measuras: 25% <2.0 RMI (1985), p. 144 -
145
weatherization
heat recovery
Agricuiture
Dalry tarming package of measures: 48% <25 RMI (1985), p. 146 -
147,
more efficient milk coolers
heat pumps for residual water heating
lighting improvements
fanpower reductions
Notes

1. Ventifation and cooling load reduction is assumed to be
35% [Putnam, Hayes, & Barllett {1987), p. VI-7]; savings
are allocated equally {in amount) between ventilation and
cooling {see RMI (1987), p. 18 for a review of simulation
results regarding lighting savings/HVAC interactions).

Heating load increase is estimated to be 20-25%. Cooling
and ventilation savings from efficiency measures are from
combined eligibility and savings calculations for these end
uses in RM! (1986d, 1987).
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| Table D-1
Total Efficiency Potential with Commercially Available
Technology — New England 1985

Electriclty sales Eiticiency Efflclency Sales Savings
Sector 1985 (GWH) factor (GWH) (GWH)
Resldential 31929 0.62 19659 12270
Commerclal 20357 0.49 14307 15050
Industrial 25156 0.81 20463 4693
Streetlighting 794 0.70 556 238
Other 1101 0.63 693 408
Totals 88337 55678 32659

Table D-2

Residential Sector Efficiency Potential —
New England 1985

1985 1985 Effic. Efficlency Efficiency Savings
End use % sales GWH KWH/year KWH/year factor sales (GWH) (GWH)
Refrigerator 0.192 6136 1203 744 0.62 ' 3795 2341
Freezer 0.043 1361 - 1123 530 0.47 642 719
Range 0.078 2478 754 0.81 2007 471
Lighting 0.093 2974 689 0.40 1190 1784
™ : 0.060 1901 336 175 052 990 a1
Clothes dryer 0.070 2225 889 0.88 1958 267
Clothes washer 0.009 277 78 1.00 277 0
Dish washer 0.018 589 302 0.67 395 194
Water heater 0.159 5076 3485 0.50 2538 2538
Room a/c 0.030 971 385 0.76 738 233
Central a/c 0.008 - 299 1098 0.66 197 102
Space heating 0.131 4169 9281 0.60 2501 1668
Heating aux. 0.028 203 27 0.70 6832 2
Miscellaneous 0.080 2570 508 0.70 1799 77
Totals 31929 19659 12270

Overall efficlency factor: 0.62
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Table D-3
Commercial Sector Efficiency Potential -
New England 1985

Electricity Efficlency Efflclency Savings
End use % Sales ~ sales (1985) factor sales (GWH) f
(GWH) (GWH)
Coaling 0.12 3379 0.50 1690 1690
Ventlation 0.10 2873 0.40 1149 1724 §i
HeatIng 0.1 3151 1.00 3151 0
Lighting 0.43 12581 0.30 3774 8807
Refrigeration 0.10 2952 0.50 1476 1476
water heating 0.03 902 0.60 541 361
Miscellaneous 0.10 2897 0.70 2028 869
Cooking 0.02 622 0.80 498 124
Totals 29357 14307 15050
Overall efficiency factor: 0.49
Table D-4

Industrial Sector Efficiency Potential -
New England 1985

Electricity Efficlency Efflciency Savings
End use % Sales sales (1985) factor sales {GWH)
(GWH) (GWH)

~ Motors/process 0.364 9153 0.82 7478 1675
Motors/other 0.355 Baz22 0.82 7289 1633
Electrolysis 0.048 1198 1.00 1198 0
Process heat 0.085 2141 0.90 1927 214
Lights 0.134 3369 0.68 2291 1078
Space heating 0.015 373 0.75 280 93
Totals 25156 20463 4693

Overall efficiency factor: 0.81
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Appendix 2

A Twelve Point Electric Efficiency Action Plan
for New England

To realize the full “technical potential® of electrical effi-
ciency improvements outlined in this report, the region's
decisionmakers should take the following twelve specific
steps to overcome obstacles to those improvements,

Thesetwelve steps are divided into short-term and long-
term actions. The short-term actions are aimed at taking
advantage of all cost-effective efficiency opportunity
within our existing knowledge base and market structure.
The longer term actions are designed to improve that
knowledge base and market structure 1o put efficiency
improvements on a truly equal footing with electricity
genarating investments.

A. Short-Term Actions: Pump-Priming By
The Utilities

Much has been written about the desirability of allowing
electrical efficiency technologies simply to compete on
their own merits on the open market place with electricity
ltself, rather than having utilities plan for increased effi-
ciency investments on behalf of their customers. Many
utilities have argued, with some justification, that their
expertise is in producing and distributing kilowatt hours,
and that it is a tall order to expact them to reorient their
business toward delivering electrical services (ihat is,
light, heat, motor drive) with the fewest possible kilowatt
hours. Better, some say, to leave it allto the *free market.”

However, as we have seen, numerous obstacies stand
in the way of a completely free and efficient market for
eleciricity savings: lack of readily accessible information;
the inability of customers {o reap the full value of their
efficiency investments; and the shorter paybacks required
by end-use customers, As aresult, large energy efficiency
potentialis going untapped and in some cases lost forever
{new residential and commercial construction, for ex-
ample).

The region’s utilities have the capital and obvious Incen-
tive to achieve very large efficiency gains in their custom-
ars' use of electrical services over the next several years.
Bytaking a far more active role in efficiency improvements
than is presently the case, the utilities can buy valuable
time for the region, create markets for efficiency technol-
agy, and defer the need for new generating capacity until
a fuller transition to market-based efficiency can fake
place.

Several spacific actions should be taken within the next
year to ensure that the region's utilities play this role:

1. Comprehensive End-Use Efficlency Deslign.

Recent analysis has suggested that New England utili-
ties' traditional focus on providing information and provid-
ing limited rebates on specific hardware measures will be
of limited effectiveness for several reasons:

m The utilities' information and market incentive effons
have often been limited to "first generation” efficiency
measures such as water heater wraps and 34W
fiuorescent tubes rather than on the full range of
current available technology in high-efficiency light-
ing, motor drive, etc.

B As discussed In Section V1., electricity consumers
(even large and sophisticated businesses) lack the
time, information, incentive, and necessary capitalto
respond fully to rebates and informational programs;

m Thetocus on specific hardware or third-party “shared
savings” contractor programs risks harmful “cream-
skimming” in which only the easiest measures are
installed (e.g., lighting tube replacement), to the
exclusion of other measures with higher costs but
even greater savings (e.g. installing task lighting and
sophisticated lighting controls).

All of these factors have pointed to the need for more
active utility involvement in designing and funding com-
prehensive efficiency improvements for their end use
customers. Only the utility can capture the full system
value of efficiency measures; just as important, the utilities
have a significant reservoir of credibility with customers
{particularly industrial and commercial customers) which
could be utilized to overcome skepticism toward new
technologies.

A recent report commissionsd by the Boston Edison
Company and prepared by the consulting firm Putnam,
Hayes & Bartlett (Appendix 4) sets forth a proposal which
capitalizes on the utility’s resources and overcomes many
of the barriers identitied above, The proposal, if adopted
New England-wide, would require each utility to develop
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the capability to perform or have performed tor it site-
specific efficiency designs. The utility's “design teams”
would determine the full package of efficiency measures
which beats the utility's marginal cost of supplying power
over a period comparable to the life of the measures.

The utility would be required to draw from up-to-date
measures whose costand performance had been certified
by a special engineering division or affiliate of the com-
pany; ultimately, this certifying function could be replaced
by the New England Energy Laboratory (see 7 below). For
a typical office building, for example, the "design team”
might determine that significant savings could be gained
ihrough installation of new lighting measures (compact
fluorescent bulbs, high-frequency ballasts, daylight dim-
mers, cccupancy sensors, “task” lighting), instaliation of
friple-glazed windows, high-efficiency air conditioning
units, etc,

After determining the optimal package of efficiency
measures, the utility would be required to install the
measures and fund them (possibly with appropriate cost-
sharing by the customer),

Recently, the Boston Edison Company announced that
it would pursue such a program for its 1500 largest com-
mercial customers.’ Because it will take some time for this
programto reachits full effectiveness New England-wide,
the initial focus — as with Boston Edison — should
probably be onthe utility’ largest cornmercial and industrial
customers and on areas where savings potentialis known
now to be the largest: lighting and motors.

2. Customlzed Rebates

In addition to offering comprehensive end-uss offi-
clency design, the utilities should be required to provide
funding to reimburse customers for their purchase of
efficiency measures. Rebates would be made per kw or
kwh of demonstrated savings, with the maximum rebate
amount equivalent to the present value of the utility's long-
term marginal cost. Periodic re- audits may be necessary
forsmallbuildings to ensure that savings, and concomitant
energy management practices, are being maintained. To
encourage the full adoption of all cost-eftective measures,
this program should include joint utility-customer sharing
of the cost of feasibility studies to determine specific end
use improvements and their cost.

Pacific Gas and Electric Co, has successfully imple-
mented such a program, and reports both high penetration
rates and significant savings.2 The Bonneville Power
Administration has also recently introduced such a pro-
gram to encourage electrical efficiency improvements in
the Pacific Northwest's aluminum sector; in this program,
the utitity pays aluminum smelter operators a fixed amount
for every k|lowatt hour saved, however that savings is
accomplished

3. Targeted Mass Retrofits

While in general it is preferable to install efficiency
measures as part of a comprehensive site analysis, many
measures (e.g. low llow showerheads, compact fluores-
cent light bulbs, residential weatherization) are so cost-
effective and easy to install that utilities should be required
to distribute or install them for nominal cost on a mass
basis.

Along these lines,

= Mass commercial fighting retrofits have been pro-

posed recently for Austin and Seattle;

® Nearly all electrical resistance-heated houses in
Hood River County (Oregan) were weatherized: and

# The municipal utility in Traer, lowa, in cooperation
with North American Philips Lighting Co., recently
distributed high-efficiency light bulbs to all of its resi-
dential customers, for an estimated savings of $50
per year per household.

4. Programs to Increase the Efficlency of New Con-
struction

As discussed in Appendix 3, a large portion of growth in
electricity sales and peak demand over the next 15 years
can be accounted for by sales to new buildings and facili-
ties. Yet, if present patterns continue, that building stock
will be highly inefficient; many new mix-used develop-
ments create new capacity demand equivalenttothat ofa
small city.

This pattern is in part due to the failure of existing
building codes to require maximum electrical efficiency,
and in part due to the fact that developers and their
customers are not forced to bear the economic impact of
the marginal electricily costs associated with the addition
of inefticient buildings to the system. These failuras repre-
sent enormous tost efficiency opportunity, sinca it is far
easier to incorporate energy-efficient features into a build-
ing at the time it is constructed than to retrofit those
fealures later,

New England utility regulators should take strong steps
o ensure that the region’s new building stock incomporates
tha maximum cost-effective electrical efficiency:

m Hook-up Fees and Incentives. Utilities should pay
developers or home purchasers an incentive for incorpo-
rating high-efficiency design into new construction, and,
conversely, assess the developer or owner a service
hook-up fee to haip recover the additional power demands
caused by inefficient design,

The hook-upfee would vary withthe intensity of the peak
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power demand placed by each customer on the system
peyond & certain minimum level. The fee would be based
on the estimated summer and winter peak demand of a
building per unit of space, and the estimate of the capital
cost of new capacity to meet this demand. The fees
collected would be earmarked to fund the utility's other
efficiency improvement programs.

For highly efficient buildings that exceed a given effi-
ciency “baseline,” the fee would be negalive i.e. anincen-
tive payment to the developer. To avoid subsidizing in-
creased electrical usage, however, buildings with electri-
cal resistance heat would be ineligible for an incentive
payment.

These fees would transfer some of the costs of electric-
ity-ingfficient development from all ratepayers to the de-
velopers of inefficient buildings, thus creating a strong
incentive for efficient construction,

Such programs have strong precedent around the na-
tion:

s Central Maine Power Co. has recently instiluted

hook- up charges for residential custorer?

B The Modesto (Ca.) Irrigation District provides incen-
tive payments of up to $475 to purchasers of homes
whose electrical efficiency excesds an average
baseline, which is 13% higher than required by the
California State Building Standards, some of the most
stringent in the nation.

R The Bonneville Powear Administration has instituted a
pilot project in which developers are paid the added
design and construction costs of making new com-
mercial buildings at least 30% more electrically effi-
cisntthan required by a modelregional building code;
program participants are selected through a competi-
tive process,

m Efficlency Desigh Asslistance. Litilities should
make available to developers at nominal cost experlise on
high- efficiency building design and fixtures. Ih addition,
the utilities should provide a "high efficiency certification”
for new buildings incorporating prescribed efficiency
measuras; the certification could be used by developersin
markeling the buildings.

5. Load Management Initlatives

Approximately 10% of New England's total electrical
generating capacily is needed simply to meet dramatic
leaps indemand during afew afternoon hours ona handful
of days of the year (typically in January and July/August)”.
Rather than building expensive new capacily to meet
these infrequent demand “spikes,” New England regula-

tors should require utilities to develop programs which will
enable and encourage customers to scale back their
electrical demand during these few crucial hours,

At present, however, the region’s utilities have tapped
only a small fraction of the potential peak savings pool.s I
NEPOOL is correct in its assertions that the region's
capacity is presently inadequate fo reliably serve peak
load, immediate implementation of these programs is im-
perative.?

These actions would include:

s New Rate Struciures. Several opportunities are
available to structure electric rales to signal the high
system value of electricity use during peak periods. These
Include “time of use rates” which vary in predetermined
increments according to hour of use, and “interruptible
rates" which are essentially discounted rates to large
industrial and commercial customers whe agree to inter-
ruption of service on shon notice during peak periods, Al
of the region's utility commissions should require their
utilities to adopt rate structures which more directly reflect
the long-run cost of new capacily 1o the region, and thus
encourage cost-effective curtailment.

ltem: By offering a special discount Large Power Sea-
sonal Time of Use Rate to its large industrial and
commercial customaers, United llluminating was able to
shift 29% of the participating customers’ load away from
the 1986 summer peak hour,

m Direct Utllity Control of End-Uses. Many small
businesses and residential customers would find it bur-
densome to respond to differentiated rate signals. For
these customers, it may be more appropriate for the utility
to directly control the use of large end-uses such as water
heaters and air conditioners during peak periods. Several
New England utilities have already implemented such
programs, utiizing radio controls and direct control
through the power line. These programs should be ex-
panded throughout New England.

m Utility Purchase of Load Management Techno!-
ogy for Customers. Numerous technologies are avail-
able which enable electricity users to reduce theirdemand
during peak periods. These technologies include “chilted
storage” (cooling water at night for use in space condition-
ing during the peak period of the following day), air cond-
itioner cycling, and standby generators. A recent study
preparsd for the Washington Electric Cooperative (V1.)
estimated that the ulility could reduce its peak load by
more than 20% through the use of load management tech-
nologies.!t

The utilities should be required to fund these technolo-
gies in the same manner as traditional “conservation”
measures (see item 1 above).

m Load-Shedding Cooperatlves. Whilg important, the
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To ensure that the region as a whole taps maximum
efficlency opportunity, sevaral remedies must be applied
to existing regional market distortions:

m Moditying Regicnal Power Poollng Constraints.
New England utilities trade electricity and capacity among
one anotheronanearly constant basis, Butthereisreason
the believe that the rules under which those trades take
place may understate the value of efficiency investments,

First, utilities caught short of capacity receive only a
“deficiency” charge for capacity provided by the regional
powerpool to fillthe gap. This charge has historically been
well befow the cost to the region of providing such marginal
capacilty, This below-"market” pricing has perversely
shielded those utilities which have made the least effort to
control their psak demand. Regional regulators should
insist that deficiency charges more closely reflect the
marginal cost to the region of making up the deficiency.

Second, the region's utilities have historically capped
their non-emergency wholesale sales of capacity to one
another at the “embedded cost” of that capacity, rather
than atthe market value of that capacity. This both rewards
stow efficiency improvements by the purchasing utility and
understates to the selling utility the true economic value of
efficiency investments that may “free up” more of the
seller's capacity. The reglon's regulators should encour-
age the utilities to explore capacily sale arrangements
whi‘ch more fully reflect the economic value of such capac-
ity.

a Make Off-System Sales a Component of Avolded
Cost. As noted, utilities in New England sell power and
capacity through intermediate- and long-lerm contracts
with other New England and northeastern utilities. Yet the
revenue of these sales is rarely reflected in the “avoided
cost” used to measurs the value of efficiency programs
which free up new capacity for potential safe and thus
provide real benefits to the selling utility's ratepayers. This
arrangement results in a systematic under-valuation of
efficiency. Regutators should explicitly include off-system
sales as a credit to efficiency investments which make
those sales possible.

| Encourage intra-NEPOOL Whesling of Efficiency
Gains. Presently, New England's utilities have investedin
efficiency gains in their own service territory almost exclu-
sively. There is no reason, howsever, why this limitation
should exist; utilities should be encouraged to invest in
cost- effective efficlency opportunity wherever it exists,
and be permitted to “wheel"” the saved power back 1o its
territory or other utilities for sale — just as utilities currently
do with jointly owned regional generation facilities.

The region's regulators should expressily permit such
cross- territory investment in, and transmission of, new
“supply” from efficiency investment. The region's regula-

tors shouid also require utilities to eliminate any physical
and legal transmission barriers which may currently pre-
vert such investment.

12. Regional Power Coordination.

New England's regional utility system is run as an
integrated whole. To alarge extent, power supply planning
is also done on a regionwide basis by the New England
Power Pool {NEPOOL), a consortium of public and private
utilities which account for virtually all electric power sales
in the region, NEPOOL conlinually evaluates projected
electric demand, and its Generation Planning Task Force
provides analysis to memberutilities on the combination of
generation and transmission facilities which will meet that
demand in the most economical way. These analyses
have led to the construction of, and provided the public
justification for, a number of large baseload power plants
in the region, including Seabrook.

Despite the fact that private power planning takes place
on a coordinated regional basis, public investment review
is fragmented over six state jurisdictions. This fragmenta-
tion often results in wildly divergent policies and practices
which together frustrate the ability to plan rationally for
elactrical services at the lowest possible cost to the entire
region,

The New England Energy Policy Council believes this
situation is unacceptable, and may account in part for the
utilities’ continued emphasis on new power generation as
opposed 1o aggressive efficiency investments. New Eng-
land must develop a regional, pubiic forum for considering
power planning issues that intimately affect the economic
and environmental fate of our region.

Although present efforts by the New England Gover-
nors’ Conference Power Planning Committee to share
information among states are laudable, considerably
more staff and resources willbe necessaryto develop and
implement detalled least-cost eleclricity supply plans and
policies that make sense for the region as a whole,

At a minimum, the New England Governors should staff
and fund an ongoing regional electricity planning body.
That body would research regional electricity needs and
develop and evaluate specific policies of the type con-
tained in this report, and, where appropriate, propose a
coordinated regional strategy to implement them.

A still more effective approach might entail the creation
of a regional power planning council, members of which
would be appointed by the governors of each state. The
counclil, in addition to studying the region’s electric needs
and preparing a regional strategy to meet them, would be
authorized to intervene in any state utility commission
proceeding that has a potential impact on the region's
power supply. O
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recently signalled its intention to open regional bulk
power marketing 1o greater compelition, and has
accepted rate filings designed to achieve this end.
Ses, e.9., Pacific Gas & Electric Co., 38 F.ER.C.
Rep. 61,242 (Docket No. ER87-97-001) (March 12,
1987).
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Appendix 4:

Excerpts from Putnam, Hayes and Bartlett,
Supporting Documents on
Conservalion and Load Management
Prepared for Boston Edison Review Panel
(March 1987)
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Conclusions

This review of the economic potential of lighting conservation mea-
sures leads to the following conclusjons.

® Theoretical calculations of economic potential lead to resuits that
are very nearly unbelievable.

° The results of more applied analysis suggest that, while the
theoretical calculations may be subject to a fair degree of
uncertainty, even under pessimistic assumptions the savings
that can actually be achieved right now are still so cheap,
compared with BECo's avoided costs, that a major reorientation

of BECo's supply/demand planning program appears to be in
order.

1. RECOMMENDED CsLM PROGRAM FOR BECO

A. CE&LM Market Failure

The obvious question that presents itself at the end of a review of
the technical! and economic potential of C&LM is, YIf this works so well
and is so cost-effective, why isn't everyone buying it?" To get an
answer, we interviewed a number of landlords and tenants in Boston's
commercial sector to find out how they view their incentives to invest in
CeLM. We spoke with those responsible for evaluating technologies and
making recommendations ‘to management. Due to time and resource con-
straints, we chose to concentrate on lighting technologies. Most of our
findings are, however, broadly applicable to the full array of electric-
ity-consuming technologies.

Results of Commercial Landloerd and Tenant Interviews

The first theme that emerged in our interviews was confusion. The
pace of development in efficient energy-using and energy-conserving
technologies has been accelerating in the past few years,* and the people
we spoke with evinced a certain bewilderment at the array of choices now
being touted by vendors and the trade press,

* According to the RMI! report cited above ("Advanced Electricity-
Saving Technologies and the South Texas Project"), "Most of the
best electricity-saving devices on the market today were not on the
market a year ago. The same was true a year ago."

Vi-10
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A second theme was that new technologies often do not perform as
well as -- or at least in the same way as -- those they replace. Some of
those whom we interviewed professed skepticism toward the notion that
CeLM measures could reduce costs with no degradation in the quality of
services for which they use electricity, Landlords, in particular, noted
that tenants are extremely sensitive to even the smallest alterations in
lighting level or quality, or to the appearance of fixtures, and that
experiments with new technologies often elicit negative reactions from
tenants. Both tenant and landlord interviewees noted also that new tech-
nologies had been wvetoed on occasion by architects retained to maintain
their building's design standards. We suspect this is another indication of
the proliferation of technologies, and of the wide variation in performance
that can be found.

A third theme was that three years is often the longest acceptable
payback for CE&LM investments, A variety of reasons was given. One
software development company said their industry was too volatile to take
a longer view. An employee of a building management company said he
couldn't trust the DPU to maintain any given rate structure for more than
three years. Others simply indicated that three years is a limit fixed by
business practice,

A fourth theme was that the structure of leases blurs economic
incentives. Commercial tenants in the Boston area commonly pay a fixed
fee for electricity regardless of usage, up to some ceiling (e.g., 3.5
watts/square foot). Usage is monitored occasionally, and if it exceeds
the ceiling, meters are installed and the tenant is billed directly for use
above the ceiling. For tenants whose use does not exceed the ceiling, to
benefit from CtLM economics would require renegotiating the fixed fee in
their lease, This is certainly possible, but the electricity fee is usually
so small relative to the rent (1 to 4 percent), that renegotiation seems
unduly difficult.

Tenants are also billed for their share of the building's "common
area" electricity consumption. Here the initiative for CELM measures
generally would have to come from the building management company. But
the building manager's incentive to invest is blurred because (1) he
passes common area electric costs through to tenants automatically; and
{2} he would need the consent of all tenants to make a CELM investment.

Conclusions from Interviews

We concluded from these interviews that there exist substantial
failures in the operation of private incentives in the market for C&LM
savings. Therefore, exclusive reliance on the private sector to achieve
the appropriate social level of CELM investment is likely to take much
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longer than if the private market is aided by a push to overcome consum-

ers' confusion and skepticism on the performance and economics of C&LM
technologies.

B. Description of Proposed Program

We propose a CEtLM program for BECo consisting of the following
elements:

1. BECo would establish an affiliate to perform research, testing,
and certification of C&LM technologies. An advisory board of
outside CELM experts would be formed to assist this affiliate
(hereafter, "BECo Labs"},

2, BECo would also establish -- either in-house, by contract, or
both -- a capability to perform CE&LM site designs throughout
its service area, concentrating first on lighting in buildings
with high lighting concentrations (commercial, institutional,
industrial, and apartment buildings). Using the most current
projections of BECo's avoided costs, the design teams would
determine the optimal Ce&LM plan for each site, using up-to-date

measures whose cost and performance had been certified by
BECo Labs.

3. BECo would invite third parties to bid to supply and install the
CtLM measures specified by the design teams for individual
buildings or portions thereof. (BECo could establish an unreg-
ulated affiliate to compete in this bidding process.)

4, Third parties could also bid to install measures that departed
from those approved by BECo Labs and/or did not conform to
the package specified by the design team, on two conditions.
First, the total amount of proposed KW and kWh savings could
not be less than the quantities proposed by the design team for
the job in question; and second, savings would have to be
measured or certified.

5. BECo would submit to the owner and tenants (if any} of each
- building a report summarizing the work of the design team and
explaining the economics of the recommended investments. BECo
would then invite each owner or tenant to bid the amount it
would be willing to contribute to the cost of the recommended
measures (if the owner/tenant wished to finance its contribu-
tion) or the share of the savings it would be willing to relin-
quish to the utility (if it wished the utility to provide financ-
ing},
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10.

1.

BECo would then calculate the "net bid" for each building. This
would be the difference between the installation bid and the
owner/tenant's contribution (or relinquished savings) bid. It is
the amount that ratepayers would have to pay for the design
package of C&LM measures in a particular building.

BECo would then calculate for each building the ratio of the net
bid to the projected generation costs that would be avoided by
installing the design C&LM package. BECo would rank buildings
according to this measure =-- cost per dollar of avoided cost --
and proceed to sign contracts with installation firms and
owners/tenants, beginning with the bid that saves a dollar of
avoided cost at the lowest price,

BECo would move up the ranked list of bids, signing contracts
until the cost per dollar of avoided cost matched the cost being
paid in the QF process. Beyond this, no costlier CELM savings
would be purchased,

Contracts signed with firms bidding to install CELM measures
would generally entail full payment of the bid amount at the
time the installation work was complete, In exceptional cases,
payment for measures whose savings were especially difficult to
predict would be made annually and on the basis of kWh
actually saved, with periodic measurement to ascertain actual
savings. The amount paid per kWh saved would, however, be
established at the time the contract was signed, and would not
depend on actual avoided costs.

For ratemaking purposes, the costs of BECo Labs and the
design teams would be recoverable as cost-of-service., We
recommend that as a gesture of support, the DPU allow these
costs to be collected on a prospective rather than an historical
basis. BECo would be entitled to include up-front payments for
kWh savings in the rate base. Annual payments per kWh saved
would be recovered as part of the fuel adjustment.

As an incentive to BECo, the DPU would also allow the utility
to retain a certain percentage of the net avoided costs "below
the line" for ratemaking purposes. In this way, the benefit of
these savings would be shared between BECo's ratepayers and
shareholders.
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Admiral Watkins, Deputy Secretary Moore, Deputy Secretary
Stuntz, and Department Staff:

I am Douglas I. Foy, Executive Director of the Conservation
Law Foundation (CLF), a non-profit environmental law organization
representing seven thousand members in the six New England
States, CLF appreclates the opportunity to present its views on
the key elements of a sound national energy plan.

It is appropriate that you have chosen to hold hearings in
New Englahd. For our region is presently at the forefront of
creative solutions to the nation’s energy dilemma. CLF, working
cooperatively with eight of our former utility adversaries, is

beginning to demonstrate that increasing the efficiency of use of

our energy resources is by far the least expensivé; most
environmentally sound, and readily available energ; Msupply” -
available to the nation. We are demonstrating this in spades for
the electricity sector, but there is no reason the same
approaches cannot be applied with equal effect to direct fuel use

and transportation.

The New England Efficiency Explosion

A little background. In mid-1987, New England faced a
public policy crisis of the first order. Our utilities claimed
that our generating capacity was inadequate to meet growing
electric demand, and.that new capacity was heeded imminently or

the lights would go out. Indeed, that summer, sub-optimal
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performance of our large nuclear facilities, and a string of
rough weather, caused the lights to dim on a few occasions.,

CLF argued, however, as it had for years, that the best
long-term policy response was not necessarily to go out and
blanket the landscape with expensive new power plants. If a
fraction of the utility capital that had traditionally been spent
on power supply could be diverted to investments in energy
efficiency, we posited, the need for such plants would be much
reduced.

With:the help of the Lawrence Berkeley Laboratory and
others, we documented our conclusions in a report entitled ”Power
to Spére.”' (Attachment 1). There we showed that a very
aggressive program of utility investment to make our region’s new
pbuildings efficieht, and to retrofit old buildings%and industrial
plants with high efficiency equipment, could avoid~g;l growth in -
éleétric demand over tﬁe next two decades, even with the
utilities’ assumed rate of population and economic growth. And
such an investment program would produce power at a third to half
the cost of conventional new power supply -- putting aside its
obvious environmental benefits. Unfortunately, we noted, the
utilities’ priorities seemed far out of. line with the proper
strategy: they were spending 20 to 50 times more on new
generation and transmission than on less expensive energy
efficiency.

We recognized, of course, that such a large scale

investment program had never been undertaken. But we had to
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start somewhere. Accordingly, CLF brought or intervened in a
series of cases before four of our region’s six utility
commissions, laying out a practical blueprint by which such a
program would be carried out, and requesting the commissions to
order their jurisdictional utilities to follow this path. CLF
also suggested that, to avoid ongoing polarization and dispute
about what constituted proper adhérence to the blueprint, the
utilities be required to work with us and other public parties to
design and monitor the programs.

It surprised even us when the first commission we approached
agreed. in Connecticut Light & Power®s 1987 rate case, the state
utility regulators ruled that the company had not done nearly
enoﬁgh to promote energy efficiency -- particularly for new
construction ~- and ordered the company to doubleb§ts
expenditures on end use efficiency.: And, in a mosE novel -
fashion, it strongly suggested that the comﬁany come back to the
commission with a plan that had the suppoft of the interveners.

The rest, as they say, is history. After the order came
down, my co-panelist Bill Ellis, CEC of Connecticut Light &
Power’s parent company, agreed to what is perhaps the utility
executive*s version of a riverboat gamble., Bill agreed to fund
the best energy efficiency program designers in the nation to
work under CLF’s direction but.in cooperation with his company to
design and field the best and most aggressive efficiency

investment programs that could be created., In two months of

intense but creative negotiation, we had ready to go what was at
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the time the most advanced efficieﬁéy programs in the nation.

Under these programs, the utility hires architects, energy
analysts, industrial designers, and engineers -- at its own
expense -- to come up with the best packages of ﬁigh efficiency
lighting, heating, cooling, motor, building shell, and industrial
process improvements -- for both new and existing buildings and
homes. The utility then pays to have these efficiency
improvementé made -- up to the point where they are no longer
less expensive than building or buying an equivalent new power
supply. Iﬁ most cases, the customer’s financial obligation is
limited to funding only the shortest-payback efficiency measures.

Note that there is a world of difference between this new
approach to energy efficiency and traditional utility
“conservation” programs, which consisted of thous;%ds of “energy
audits” not acted upon, public relations campaigns: and maybe a -
small rebate for customer-initiated equipment purchases. The
hypothesis that we are testing with these new programs is that a
utility will get what it pays for. If it wants to blanket its
service territory with high efficiency lighting, motors,.and
other measures, it must take the financial and logistical burden
off its customers’ shoulders.

The early returns suggest that our hypethesis is correct.
Connecticut Light & Power’s programs for the commercial and
industrial sector have been out on the street for only a year,

and its program for new construction is already capturing over

30% of annual new floorxrspace in its territory; the retrofit
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program has customers standing in long queues awaiting their
turn. Traditional utility efficiency programs were lucky if they
hit even 10% of their intended market after § years. We are now
entering the crucial program monitoring and refiﬁement stage
where CLF and the company will be trying to learn from mistakes
and successes and ﬁake the programs even more effective.

As documented in Attachment 2 to this testimony, the
cooperative approach pioneered by CLF and Connecticut Light &
Power has now been replicated throughout New England, and a
typical ﬁyogram—by-program description is contained in Attachment
3. We are now actively involved with eight utilities which
represent three-quarters of the region’s power demand.

In 1990 alone -- the first year of major program activity =--

those utilities will be spending about $200 millfbn on
efficiéncy improvements for customers =-- abqut fou; times 1988
levels. Those levels are projected to increase as fast as the
market can soak up efficiency; expenditures of $500 million
annually, or about 10% of gross utility revenues, are likely two
to three years from now. They may be even higher if, as I ﬁill
discuss in a moment, we can make the necessary ratemaking changes
to allow utilities to profit from these efficiency investments.
The utilities officially expect to displace a third or more of
their otherwise occurring demand growth through these programs;
some tentative scenarios, however, suggest that flat or negative
load growth is not out of the question -- particularly under the

higher expenditure scenarios.



Implications of the New England Experience

So we have a success story here in New England tﬁat I
commend to you as you ponder a national energy s%rategy. We are
showing that large scale efficiency works. You could do worse
than to try to make national policy that would instigate similar
activity elsewhere in the nation.

The obvious and immediate economic benefits of spreading the
New England approach, great as they are, are overwhelmed by the
environmental benefits. Take the current debates over controlling
acid rain'and global warming -- environmental problems for which
our energy usage is largely responsible. The battle
unfortunately appears to have been ‘joined by those who helieve a
stable climate and clean air warrant the cost, an&Jthose who
believe the price tag is too high. . | ; -

Both positions miss a big point. Energy efficiency is a

negative cost environmental protection strateqgy:; environmental

benefits aside, it saves far more than it costs. To take just
one New England example, the Massachusetts Elecfric Company,

with CLF’s assistance, has designed a program which will in 1990
spend approximately $37 million on energy efficiency in new
buildings and plants, and retrofits. As Attachments 4 and 5
demonstrate,. those 1990 investments will eliminate over a million
tons of CO 2 emitted into the atmosphere. 'The social cost of

avoiding that coO 2 varies, by program, from minus $2.14/ton to

minus $100/ton. As Attachment 6 demonstrates, if all U.S.
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utilities undertook an energy efficiency program in 1980 at
Massachusetts Electric’s modest start-up level, we could abate
approximately 220 million tons of CO 2 over the life time of
those efficiency devices, at a comparably negatibe net cost.
That would be a significant dent in our annual 5 billion ton CO 2
emissions rate.

By contrast, abating that same quantity of CO 2 emissions
through tree—planting carries a significant positive net cost of
nearly $250 to $1,238/ton of CO 2 avoided. That does not mean
that we should not pursue these other global warming mitigation
strategies. Just that we are even more foolish if we ignore the
better-than-free ones staring us right in the face.

Now, should we expect our nation’s electric utilities to
carry forward this effort vigordusly without finaﬂ?ial reward? A
little common sense tells us that a -business will ;ot risk a -
teﬁth of its revenues on a major entérprisebwithout some
prospect of return. Accordingly, CLF has now bequn to work with
New England utilities to develop a utility rate mechanism by
which the companies will earn back a portion of the savings fhey
create by pursuing energy efficiency. This approach, described
generically in Attachment 7, put forward by CLF and New England
Electric to Massachusetts and Rhode Island regulators, does two
important things. bFirst, it negates any net revenue loss between
rate cases that occurs from efficiency investments. And second,
it provides a direct incentive to maxiwmize efficiency investment,

by allowing the utility company a monetary slice of the savings
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which gets larger as the pie expands. This approach may not be
right for all jurisdictions, but something like it, we believe,
will be necessary to move energy efficiency from a utility side

line to the center of the action.

Conclusion

In my limited time with you today, I have not been able to
set forth a detailed, comprehensive national energy efficiency
strategy. CLF, however, would be happy to work with DOE staff to
suggest wéys in which New England’s successes could be replicated
elsewhere. But the necessary starting point is to make such an
efficiency strategy the cornerstone of our national energy plan,
and to do so0 beyond lip service. &

Efficiency is economic;lis it is ¢lean; and ther; is an -
-abundance of it. The same cannot be' said of other energy

sources., Let 1990 by the year that federal energy policy turned

the corner toward exploiting our best and most flexible resource.
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EL GRUP DE CIENTIFICS I TECNICS PER UN FUTUR NO NUCLEAR -~ GCTPFNN
organitzacid cientifica sense afany de lucre, inscrita en el
Registre d’'Associacions de la Seneralitat de Catalunya (22 de
setembre de 1987, namero 9328, Seccid la del Registre de Barcelo-
qa), amb domicili provisional a efectes de notificacid .al carrer

& la cintat de Barcelona {(Codi Postal
oB031); 1 en el seu nom

representacid que té acreditada per escriptura
notarial d'apoderament atorgada el | davant

. -4 Notari de 1°'Il.lustre Col.legi de
Barcelona, es dirigeix a Vté., & 1i

EXFOSA

~ que el passat 19 d'octubre de 1989 va tenir lloc a la Central
Nuclear de VYandellds I un accident, 1'origen del gual no ha estat
explicat clarament,

- qQue en funcionament Ynormal” la C.N.Vandellods I ha abocat, al
llarg de 1'any 1988, a l’'atmosfera 950°75 Curies de radioctivi-
tat, en forma d'efluents gasosos (746°'4 Ci) i liguids (204°'35
Ci), segons reconeix el Cosejo de Seguridad Nuclear en els Infor—
mes al Congreso de los Diputados, .

- que en fupcionament "normal” de la C.N.vandellés 1 s'escapen 2
Tm. de CO2 (Didnid de Carboni), gas utilitzat en la refrigeracié
del nucli del reactor, segons s'ha reconegut en diferents mitjans
de comunicatcid,

—~ que cada molecula del gas Didxid de Carboni esta composada d’un
aAtom de Carboni i de dos Atoms d'oxigen,

— que ele atome de Carboni, en estar sotmesos al bombardeig
neutroénic gque té lloc a l’interior del nucli del reactor, es
transformen en C-14 (Carboni—-14, un isdtop radipactiu del Carbo-
ni, element gue té una vida mitjana de S.730 anys i és un emissor
de radiacid Beta pur),

- que el Didxid de Carboni que s'escapa del nucli conté molécules
amh 1 'Atom de carboni estable substituit per C~14,

~ que el C-14 es troba de forma natural a la biosfera, essent un
component del Carboni (el seu nivell natural és de 6’1 pCi  per
cada gram de 1 'element Carboni), i que les emissions de Didxid de
Carboni contenint C-~14 impliguen un augment de la radioactivitat
natural de la biosfera,




~ gque en funcionar una Central Nuclear, les bheings que contenen
el combustible experimenten fisures, per les gualas s'alliberen
productes de fissid que van a parar al fluid refrigerant, gque
alhora també conté productes d’'activacid neutronica,

~— gque el preinforme del Consejo de Seguridad Nuclear manifesta
que al lliarg de }‘accident no van haver—hi abocaments en quanti-
tats superiors a les auwtoritzades, perd també manifesta gue el
puclti del reactor va eatar sotmés a condiciona de treball ex-—
tremes (pressions de 29°'7 bar i temperatures de 3100C).

-~ gue gener alment els aparells i sistemes de vigilancia
radieclogica emprats a les nuclears de 1 'Estat Espanvyol sén
tdissenayts per a detectar només les radiacions Bamma 1 no la
radiaci¢é Heta,

i per tot aixd SOLILICITA

- gue s’pbrin diligén:ies judicials per esbripar si ht han hagut
o no abocaments i/0 fuites d'elements radioactius cap a 1 'atmos-
fera i/7o cap a les aigiies, i en guina gquantitat,

— que s'esbrini 1a idopeitat per a la deteccid de fuites 1i/0
abocaments d elements radioactius dels sistemes de vigilancia que
estaven en funcionament abans, durant i després de 1 accident del
12/160/198%9, tant per part de 1 'empresa Hispano Francesa de Ener-
gia Nuclear S.A. com per part del Servei de Coordinacidé d ' Activi-
~tats Radioactives del Departament d’'Indistria i Energia de 1la
Generalitat de Catslunya,

— que es guantifiquin les fuites de Didnid de Carboni ocorregudes
durant | ‘accident, ja que el Carboni-i4 é&s un element radicactiu
de 5.730 anys de vida mitjana que tots els éssers vius podem
assimilar en estar constituits per atoms de Carboni 1 qualsevol
augment de C-1i4 a la biosfera por suppsar un perill per tots els
éssers vius,

- que o'esbrini si les fuites de Didxid de Carboni wvaren anar
acompanyades de fuites de productes de la fissgid nuclear (com ara
I-131, Cs~-134, Cs—-137, etc) i/0 productes d’'activacid neutrénica.

A Barcelopna, el 21 de desembre de 1989
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En relacidén con el escrito que han
enviado a la Fiscalia del Tribunal Superior
de Justicia de Catalufia y que ha sido incor-
porado a las Diligencias Informativas, que
con anterioridad al mismo se habian iniciado
por esta Fiscalia, pongo en su conocimiento
que una vez ge valoren los.informes recibi-
dos y los pendientes de recibir de diversos
organismos, se les citaria para comparecer
en esta Fiscalia en el supuesto de ser ne—

cesarias algunas aclaraciones.

Tarragona, 8 de Febrerc de 1990.
EL FISCAL JEFE,




ciéncia

avui, divmenge
13 de maig de 1990

Vandellos,
meés greu

encara

Les explicacions del CSN

no convencen els experts

Xavier Pujol
| nord-americd Richard E.
E Webb, expert de reconegut
prestigi internacional en I'es-
wdi dels possibles riscos en cas d'un
accident nuclear i especialista en
risdiccid constitucional, ha manl[Jes-
tat, segons ha pogut saber aquest
diari, que "accident succeit a la
Central Nuclear Vandellds T hauria
pogut tenir ‘‘conseqii¥ncies impre-
visibles'',

Aquesta opinié, manifestada en el
curs de la receniment celebrada [V
Confertncia Catalana per a un Fu-
tur Sense Nucléars, va ser la conse-
qliéncia immediata d’un intercanvi
d'opinions entre el mateix Webb i
Jacobo Dfez, director técnic del
Consell de 3eguretat Nuclear, En
aqueta conversa, celebrada telefoni-
cament, Dfez va indicar que el CSN
no podia excloure la possibilitat
d'una lusié del nucli en ¢l cas hipo-
tétic d’una falta de refrigeracié d’a-
quest. Aixi mateix, va manifestar
també que no disposa de cap mena
d’informe (¥cnic sobre les conse-
qiigncies probables d’una falta de
refrigeracié del nucli de la Central
de Vandellds,

Segons Webb, aquesta falta de
previsié és especialment greu, i més
si es té en compte que durant 'in-
cendi a la central es va donar aques-
ta situacié. En la seva opinié, en el
cas de fusié del nucli, les condicions
de pressié i temperatura poden es-
devenir extremes i possibilitar que
el vas que comed el reactor —d’un
acer especialment reforgat— s'es-

"berli. Aix{ mateix, apunta la possi-
bilitat, ja comprovada experimen-
talment, que la tapa d’aquest vas
pugui sortir disparada com a conse-
qi#ncia de les condicions extremes.
En aquest sentit, en una sessi6 expe-
rimental desenvolupada als EUA,

R

Webb va poder comprovar que una
1apa que exercia una forga de diver-
ses tones sortia disparada a gairebé
un quildmetre d'algada,

Accés a la informacié

Richard E. Webb & doctor en engi-
nyeria fsica nuclear (Universitat Es-
tatal d’Ohio, 1972) i especialista en
dret constitucional. Des de fa anys,
treballa com a independent en I'estu-
di dels possibles riscos d'un accident
nuclear. Com a tal, ha investigat ¢ls
accidents a Three Miles Island (Har-
rishourg) i més recentment Txerndh-
yl, tots dos qualificats com els més
greus de la histbria recent de les cen-
trals nuclears. Darrerament, Webb
ha cenerat els seus estudis en I"acci-
dent de Vandellds, central de caracte-
ristiques similars a la sovidtica.

Per portar a terme les seves investi-
gacions, 1’ expert internacional consi-
dera basic ’accés a la informacié. En
qualsevol cas, els responsables de les
centrals estan obligats a facilitar in-
lormacié la qual, d'altra banda, &
considerada d'interés pdblic, No obs-
tant aixd, qualsevol accident d'enver-
gadura ha estat sempre, com ell ma-
teix reconeix, envoltat d'un gran se-
cretisme i el contingut de les informa-
cions técniques no s'ha fet mai piblic
{ing dies després de l'accident. En
aquest sentit, Vandellds, de la matei-
xa manera que els casos de Harris-
bourg i Txernobyil, no ha estat una
excepcid.

Durant la conversa entre Webb i ¢l
director técnic del CSN, Jacobo
Diez, Pexpert internacional va tenir
grans dificultats per poder disposar
de dades ticniques per completar el
sey informe. En un moment de la
conversa, segons ha sabut I'AVUI,
Jacobo Diez es va negar a facilitar
qualsevol tipus d'informacid nova re-

La central nuclear de Vandellbs_.]a ha mgutmés d'un prob ema

fativa a l'accident, 1ot [ que Webb
s'havia acreditat corresponentment.
Per a I'enginyer nuclear, l'incident &
especialment sorprenent per quant
aquesta €3 una [drmula habitual de
treball per a la recollida de dades,
tant als EUA com a I’Europa Occi-
dental.

Hauria pogut passar

Malgrae Jes dificultats, la informa-
¢ié [acilitada pel C3N a requeri-
ments de Webb, el qual considerava
insuficient el darrer informe fet p&
blic per aquest organisme, apunta
possibilitats realment catastrofi-
ques. En la ponéncia presentada a
la IV Conferéncia Catalana, €] cien-
tffic destacava que el “‘risc o la pro-
babilitat d'un accident en el qual ez
perd el confinament del nucli & for-
ca alt, contrariament a les opinions
oficials, que diuen que la possibilitat
d’un accident catastréfic €s especial-
ment baixa, i el rise d'accidents es
manté en termes d'acceptabilitat’’,
‘“Hi ha —segons Webb— un
nombre virtualment infinit de dife-
rerts tipus d’accidents catasurdfics
en ¢ls reactors d'aigua pressuritzada
o a altes temperatures, els quals son
recisament els més usats a Es,:anya
1 a I’Europa Occidental’’. “'Entre
aquestes possibilitats —afirma—~ hi
ha la [usié del nucli per ptrdua de
refrigeracié o pérdua del refrigerant
del reactor, Aixd pot provocar, sens
dubte, grans explosions i, per tant,
I'alliberament de productes tiwics a
'atmoslera’’,

Un futur sense
nuclears

B La Confertncia Catalana per a un
Futur sense Nuclears que se celebrava
el passai 25 d'abril va coincidir amb el
quart aniversari de V'accident de Txer-
ndbyl, La trobada, organitzada pel
Grup de Cientifics i Tecnics per a un
Futur No Nuclear, va tenir com a ob-
jectiu desvetllar P'interds de opinié
piblica respecte als risca i l‘a.mena.ca
de Penergia nuclear. En efecte, tot i és-
ser considerats ocells de mal averany,
van predir 'accident de Harrisburg i
posteriorment ¢l de Txerndbyl, En el
cas de Va.ndellbs, les causes apuntades
com a origen de I'accident, també for-
maven part de les seves pmdiwom
Sens dubte, ¢ coneirement cientifi-
co-técnic de lea instal.lacions i de Jes
conseqiitncies d'una possible errada o
un eventual aceident, els ha fer gua-
nyar reconeixement. Aixd ha provocal
que 3 molta pauos existeizin comis-,

sions esperialjizades i de caricter inde-
pendent pera I"andlish d'una catistrofe
nuclear,

Aquestes comiasions d’experts dis-
posen de tota la informacié necessiria
per al correcte desenvolupament de la
seva feina i utilitzen, si cal, una truca-
da telefonica per a obtenir-ne les dades
necessiries, | aixd passa als EUA o 2
I'Europa Occidental, on ningi ne es
posa nervids per les consultes d’un tee-
aic, 9i no és que 1€ alguna cosa que
amagar ¢ que, simplement, la feina
que cal fer no estigui feta.
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Nous conflictes
a Vandellos
pel tancament

El futur PEN ha d’obrir-se
ara cap a!’energia solar

Josep Pui

em tancat Vandells I! Ha
H hagut d‘océrrer un serids ac-

cident perqud el ministeri
d'Indiistria i Energia decidis finalment
cedir a la pressié de bona pazt de la so-
cietat catalana, que a poc a poc, perd
inexorablement, ha anat fent seus els
racnaments i els arguments que el mo-
viment ecologista L antinuclear catald
anava difonent des dels seus inicis, fa-
ben bé una vintena d'anys (a [a prime-
ra meitat de la década dela 70 van néi-
xer el Grup Antinaclear d'Ascé i el
CANC-Comit Antinuclear de Cata-
Junya).

A més, la realitat ha donat Ja rad a
tot alld que el ecologistes hem anat
mantenint (sclament cal fer una ullada
a la premsa ecotogista de finals dels
anys 70: Userds, Alfalfa, Bien, ...).
Fins i tot ara, una vegada tancada
Vandellds I, veurem com es confirmen
les alirmacions dels ecologistes refe-
rents al desmantellament de les nu-
dears,

Encara avui, transcorreguts més de
45 anys des que 'equip de cientfics di-
rigits per B. Fermi posaren en funcio-
nament ¢} primer reactor nuclear a la
Universitat de Chicago (2 de desembre
de 1942}, continua sense estar resolt el
problema dels residus generats per tot
el cide del combustible nuclear —des
del moment de l'extraccié del mineral
d’urani fins que €l mateix urani surt
del reactor una vegada utiditzat— i
continua sent una incognita ef que pas-
sard amb els reactors nuclears escam-
pats arreut del mén una vegada hagi G-
nalitzat |a seva vida dril.

Després de la seva vida 1t (que
s’estima tedricament en 30 anys, a des-
pit que mai cap reactor ha funcionat
durant aquest temps}, un reactor nu-
clear arriba a estar tan contaminat ra-
dicactivament que el seu funcionament
1o seria sequr per a les persones que hi

treballen. El desmantellament segur §
I'emmagatzemament dels residus ve-
sultants del desmantellarment serd un
procds dificil, perillés { a més molt car,
Ja que es requeriran teniques especials
encara 110 perfeccionades {molts criics
dubten que mai arribin a existir} i llocs
especials (encara no trobats) per diposi-
tar tes restes.

1 és urgent donar una resposta a tots
anuests interrogants, ja que sera neces-
sari paral liczar el funcionament d'uns
360 reactors amreu del mdn en els prd-
xims 25 anys, que hauran arribat a la
fi de la seva, vida vtil,

Una sola experiéncia

Cada reactor nudear de 1.000 Tnega-
vats (MW) conté unes B.000 tones
d’estructures d'acer, uns 80.000 m3 de
formigd i més de 1.600 km de barres
de ferro. A més d'aind, ¢l desmantella-
ment d'un reactor nuclear de 1.000
MW genera aproximadarnent 18.000
m3 de residus de baixa activitat, una
quantitat equivalent a un camid de
gran tonatge, cada dia, durant quatre
anys.

De les Gniques experitncies acumu-
lades fins avui, €3 refereix Funa al des-
mantellament d"un reactor de 22 MW
(Elk River), el qual va funcionar dni-
cament 4 anys. El departament d’E-
nergia —DOE americh— va tardar 3
anys a desmantellar-lo, L'altra & un
reactor de 72 MW (Shippingport), €l
primer que va comengar a produir
electricitat als EUA (1957) i que va ser
tancat I'any 1982, En aquest cas, el
DOE va recobrir de formigd el vas
d‘acer del reactor i va enviar la massa
resultant {unes L.00O tones) a la reser-
va nuclear de Hanford (Washington).
D'aquesta manera es va impedir, de
facto, Ja valuosa experiéncia que hau-
ria estat el seu desmantellament a des-
pit de ser un reactor comercial relativa-

Vandeilds ha tancat portes i ba obert nous coaflictes

ment petit,

Cada dia que passa, i a tot ¢l mén,
s'estan deixant d’operar un creixent
nombre de reactors i altres 3'han tan-
cat permanentrnent a causa d’acei-
dents, errors de disseny o fi de la seva
vida deil, A finals de 1989 ¢l nombre
de reactors nudears a 'espera del seu
desmantellament eren una trentena,
amb una poténcia instal.lada superior
a 6.000 MW,

El prestigite Worldwatch Institute
de Washingion ha avaluat que el cost
de desmantetlament d’una planta nu-
clear de 1.000 MW pot estar comprs
entre 175 i 750 milions de ddars, Per
tant ¢l cost de desmantellament dels
360 reactors que abans de 25 anys bau-
ran de passar per aguest prooés estard
comprés entre 63 i 270 mil milions de
ddlars {entre 6 i 27 bilions de pesse-
test).

Nova equivecacid

La inddstria nudlear no solarment hau-
th d'aprendre com desmantellar les
centrals nuclears § ' Administracis pd-
blica no solament haur de fer front al

roblema de qué fer amb el combusti-

fe irradiat i :lls residus procedents del
desmantellament, sind que bona part
dels residus hauran de mantenir-se aF
llats de la biosfera més de 10,000 anys,
o sia un perfode de ternps més gran
que tota la histdria registrada.

També aquesta vegada la indistria
nuclear es va equivocar afirmant que ef
desmantellament duna central nuclear
seria un negoci rendible (ja que confia-
va que la venda de components usats
sul]xraria els costoa propis del desman-
tellament).

Per tant, cada vegada & més evi-
dent que no e3 conexerd realment el
que significa ¢l deymantellament d’un
reactor nuclear dels que actualment es-
tan en funcionament fins que se n'a-

fronu a la prictica el desmantellimment
d’un. Avuiés una inchgnita tant - | cost
de desmanlellament de les nuelews de
I’Estat espanyol com la tecnologia que
s'hi bauri de fer servir. ;Qui haurd de
pagar aquests costos? Les empreses
eféctriques que han anat repartint be-
neficis als seus accionistes? (O Ja socie-
tat a la qual se li va imposar I'opcid nu-
clear? Conseqiientment, la qlestié clan
de la indistna nuclear, al llarg de fa
década dels 90, no serh la seva expan-
516 siné el desmantellament i la descon-
taminaci$ dels reactors que vagin aca-
bant la seva vida dtl o vagin s%%ll'nint ac-
cidents,

Després d’haver constatat que la in-
distria nuclear als Estats Units d’A-
merica $'ha mantingut al larg de la d&
carda dels B0 en una crisi sense soriida
—entre 1980 i 1989, [a quantitat de re-
sidus generats s'ha duplicat, ¢ls costos
s'han quadruplicat i els incidenis/acci-
dents han excedit la quantitat de
34.000; af Uarg d'aquesis 10 anys el
nombre de treballadors exposats a do-
sis mesurables de radicactivitat ha estat
de 832,000, A més, cap nova central
nuclear s'ha comprat des de P'any 1978
i, en finir 1989, nowés 9 reactors nu-
clears estaven oficialment en construc-
cié | d'aquests s'espera que només 3
s'arribin a acabar—, s'evidencia que
Peficigncia energitica i les renovables
s'han convertit en lalternativa mé
neta, més barata, més segura i social-
ment més acceptable a l'energia nucle-
ar.
Amb la manifesta validesa de la crf
tica ecologista no 1€ cap mena de justi-
Ncacid que el plan energéticonacional,
que a Ya tardor es discutirl a les Corts
espanyales, inclogui la posada en lun-
cionament d'alguna nova central nu-
clear. Comenga a ser hora que ¢] PEN
deixi de ser el que fins ara ha estat {
obri, d'una vegada 1 decididament, Ja
porta a l'era solar,
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L’energia
necessaria

ois Estats dels EUA ofereixen
una pauta per al bon Gs energeétic

‘ -7 Joeep Pui
k Is fcts que van eadevenir a
F goll Persic s6n fruil de les

wd tonveniéncies politiques de
les antigues poténcies colonials,
les quals feven_adixer una raunié
‘d'estats-nacid ficticia qie disposa-
wen de grans magattems subterra-
nis de petroli, i gue posen en evi-
dincia, ung vegada més, que la
.via industrialisia de desenvolupa-
menL homes es pol sostenic si va
‘acompanyada d'una variada oy
ma de sistemes de domini, antre
ells, I'econdmic i el mifivar.

Han passal ja dissel anys des de
1V anomenada primera “crisi’’ del
petroli, A més, sl llarg de tot
aquesl temps s'han anat fent evi-
dents les conseqiiincies ecoldgi-
ques de Ja produceis massiva dc-
Aeciricital mitjangant els combusti-
‘bles fbssils | nuclears, .

- A Catalunya I'accident ocorre-
gut la tardor passada, a la eentral
“Duclear de Vandeltas 1, va palusar
irregularitate de tota mena, dis-
aenys defectuosos, lallades de
X e £, i .1' 1 de
normatives, etc. Encara avui no
ssabem amb certesa les seves con-
teeglitncics radioldgiques (el ma-
Heix-Taformedel Cohséjo de Segu-
widud Nuclear airibueix fallades
wals equips de musura, aquells que
teobresurien dels nivels de, fons
reonsiderats *‘normals""y. -
i’_ n aquesta situacid- no hi po-

verinament de "atmoslera descar-
rcganl-hi;asos que produeixin
pluges acides o gasos que incre-
mentin "efecte hivemacle, com el
didixid de carboni). Avuj cap pals
industrialitzal pot continnar de-
fensant que per viure millor cal
produir i consumir méa enesgia,

Ele vats negation

Ben al contrani, el repte ds ingtal-
lar negawatls {1 a div, watls ne-
gatius) als sistemes eléctrics. Aix,
per excraple, la simple substitucid
d'una bombeta d'incandescincia
de 75 wails per un Muorescent
compacle, d'alia eliciéncia i baix
consum, de 8 waits {que pro-
dugix la mateixa lum perd 1€ una
vidla 13 vegades més Nacga) ailjbe-
ra 37 watls per a altres usos.

dir, genera 57 nepawails.

P'erd, a més a més, al Narg de la
seva vida «uil, aquesia nova bom-
beta alemird Uelecte hivernacie i
reduird la pluja dcida {evitant les
emissions d'1 topa de didxid de
carbomi i 9 kg de didxid de solre si
I'electricitat e3 produida per una
rmica de carbgo evitard la pro-
duccid de 0,5 Curies d’Estronci-
90 i Cesi-137 (clements radioac-
lius que lota nuclear excampa per
Ta biosfera) i d’uns 25 mg de plu-
toni —tquivalent al poder explo-
siu de 385 kp de TN’]PD d'una ra-
digioxicitat equivalent a 2,000 do-
siz prod de cincer pulmo-

dien.-mancar les veus d’aq

y Tsobcs que tur::; :Iyr?pqs‘ef
hls-problemes derivats dels com-
thusisbles fdssila. Ja diguin.als pro-
thlsmes ecoldgics com els geopolf-

-

tics,
i

-+ 86n les-mateixes vens que reite: -

iradament en ¢l passat ercaren,
funa i altra vegada, les previsions
ide Pevolucid de les necessitats
jenergdiques,

< Ley mateixes veus que ja Y'any
J959 varen preveure per a l'any
-1980 unes necessitaty de podnein
‘insial Jada nuclear a 1'Esiat espa-
nyol de #.000 megawatis (M&)
que 'any 1972 preveieren 15,000
MW per a F'any 1983, i que 1'an
- 1975 varen rmvcure 22300 M
-per alany 1985, Avui la poténcia
muclear operativa a 1'Eslat espa-
-nyol &s lleugerament superior als
7.000 MW,

Alternatives ercboies

Una de ley conseqbencies d'aque-
les il lustries previsions nuclears
ha estat ¢l traspds a mans de I'Es.
1at de bona part de la fmpielat del
I:arc nuclear espanzo per evitar
*enfonsament econdmic del sector
clictric prival, :
Busear en la nuclear |"alternati-
va als problemes associats al pe-
troli geria lornar a incéerer en ¢la
crrors del passat, Despréa dels in-
formes i estudis El;blicals pels in-
vestigadors dey Rocky Moumtain
Institwie (fundat I'any 1984 per
Amory | Hunier Lovins, i aval
considerat un dels comtres més
prestigiosos que hi ha al mén pel
que {3 a giiestions cnergdliques),
continuar defensant la nuclear
hauria de ser consideral un ‘'de-
licie' social, econdmic i ecoldgic.
Tampoc sén stiernaliva les
grans instal, lacions termoeldeiri-
gues basades en ¢l carbd, a causa
els sens impacies ecoldgics.
Unicament poden ser conside-
rades de iransicid en <l cas que in-
corporin tecnologies de combustié
Ynetes’ {€s a dir, que no contri-
bueixin signilicativament a U'en-

nar—3y.

Ef mateix ocorre en substituir
qualsevol artefacte elkelric actaal
per alizes energiticament més eli-
cienls,

Exemples contundenta

Que aixd no és cap utopia ecolo-
E!sta (encara que els ecologistes
an estat 1radicionalinent efs
han defensar I"ds eficient de 1e-
ner};ia i han copsat la imporidncia
polltica d'aquesies mesurcs} ho
demostren algus feis, :

Per exemple, als Estats Unies i,
en conceel, a New England. Bn
aquest Lerritorl que comprin els
Estats de Comnecticut, Maine,
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Massachusetts, New Hampshire,
Rhede Island | Vermant, la histd-
tia ve de lluny i es remunia a co-
mengaments de la década dels
angﬁ 80 quan aquests temitoris
dels EUA (enien L'index més gran
de creixement del consum ¢lictric
de 1ots ¢ly Estata Units. Les em-
preses eléctriques, per fer-hi front,
proposaven construir grans cen-
trals térmiques per importar hi-
droelectricitat de] Canadi, L'opo-
sicié va sorgir defs ecologistes que

" s'agruparen sota Ja zenyera de:

conservacid i prou potdacia ins-
tal,Jada,

Cluan les eldciriques aol licita-
ven als organismes reguladors es-
tatala V'autoritzacié l)er cqns!ruir

3 & \

Avul

Substituwir apacella § estris eReicics pec altres de més eftcacos €5 el
millor cami per a estalvi energitic i el respecie al medi ambient

liren convéncer els organismes es-
talals pergud no autoritzessin
nova capacstat de generacid elic-
trica, romania la questié priclica
de com convéncer Jes empreses
el¥ctriques perqud Invertissin en
arefactes chergdticament eficien-
3.

La resposta va venir I'any 1988
quan la Northeast Urilities —
NU— va ser desafvada per la Con-
servation Law Foundation —
CLF—, una organitzacid no go-
vernamental ecologista amb seu a
B una d d

noves (drmigues, ¢ g

foren capacos de frenar 1'aniorit
zacib, dient que les inversions
eren Vimprudents”, ja que con-
servar i'energia és moet menys car

-que instal lar. nova capacitat de

generacio. .

Fins i 1ot davant un propasat
embassament a Maine, ¢ls ecolo-
gistes demostraren que !a simple
utilitzacié de motors elécirics efi-
cients, en comptes dels que s'esta-
ven fenl servir, alliberaria la ma-
teixa quantitat d’energia gue la
que Ja central hidroelitirica pen-
sava produir, T a un cost 5 vega-
des més reduit,

Una vegada cls ecologistes asso-

davani ta Connecticud Public Uti-
lities Commission —CPUC—. La
GLF va guanyar el cas i la CPUC
va prdenar a la MU wreballar con-
i’untamenl amb els ecologisies de
a GLF en el disseny d'an pla per
al'iis cliciem de I'energia. I no so-
lament aixd, sine que, i {

ses eléctriques etiquetaren les
campanyes ecologistes com “rer-
rotisime informatiu'’,

El programa inclou I'assisiéneia
a arquilecies | promotors per mini-
mitzar el consum cléctric en les no-
vey edificacions, la reconversié
d’habitalges, oficines i fbriques
perqud utilitzin ls artefactes ele-
trics més elicients, ¢l redisseny de
plantes i processos indusirials, Aixf
s'espera que la demanda eletrica
davalli a [a meitat i a un cost me-
nor.

Dies que aquest programa es va
anunciar a Connecticut, una enada
de reformes a’ha eatés per totes les
eltctriques de New England. Avui
12 empreses elictriques de New
Engtand tenen programes similars,
tols implementats en col labaracia
amb Ya OLF i sola la mirada atenta
dels organi estatals,

ment, s'obligh Pempresa electrica
a pagar ¢l treball dels consaf & ars
energitics escolfits pels seus adver-
saris ecologisies.

Tota una revolucit: ecologistes
fenut servir els diners de les electri-
ques per canviar les estratégies de
les empreses, quan poes anys
abans els executius de les empre-

La CLF espera que aquests pro-
grames eliminin la necessitat de no-
ves plantes de generaci6 termo-elée-
triques fde combustibles dpssils §
nuelearsy a Mew England al Nacg de
les properes dicades, Els benelicia-
ris: les empreses eldetriques {tin-
dran mfs guan Lﬂl els usnaris {les
tariles seran még baixes).

Rec L —estiu 1990-—, Ya
Conservation Law Foundadon ha
eslat guardonada per I American
Counnil for an Efficient-Energy
Beonomy amb el premi per fer de
Velicitncia enevgética la tont domi-
nand i més profiosa dels nous ser-
veis a Mew England.

La *pecesteoika’ elécteica

La CLF considera que encara resia
molt Lreball per fer.gz que les em-
preses eléciriques son dominades
per enginyets 1 planificadors finan-
cers que Icnen poca o nulla expe-
rigncia en la implementacié de pro-
grames d’eficiéncia enerpiiica i que
¢l seu compromis amb aquesta
nova era de peresizaika elictrica &
encara poc lerma. Per aixb, la CLF
creu que les empreses eliriques
necessitaran encara wn auporl i una
pressid conslant per part dels ecoloe
gistes per acribar a ser upy model
per a les alires elictriques dels EUA
1 del mén.

Si aquesls programes tenen it
{i <ls primers resultats van confir-
mant les expectatives) demosicaran
que ¢ls prograrnes d'eficitacia ener-
ghlica seran un dels assoliments im-
portants en matéria de politica
energitica de la passada dixada.

Ara que a VEstar Espanyol
s'estd replantejant la questid
encrgtiica per als anys que vin-
dran, ignorar aquesta via per co-
brir les neccssitats d'energia amb
¢k minim impacte sobre ci medi
natural § social suposaria no sola-
ment miopia politica sind també
malbaratamens dels recursos
econdmics disponibies en un

afs. Llastima que els cesponsas

les energiiica del govern catalai
de les empreses efictriques que
sulrministcen el meecat catald ha-
gin fer gala, al larg dels darrers
anys, de tanla manca d'imagina-
cié i de tan poca capacilat d'a-
daplacié a les noves circumstan-
cies snundials,

En definitiva, cal també una
%eres{rol'ka elécirica a Catalunya.

adria ser i'aporiacié catalana a
la reorganitzacié del secior eléc+
tric de *Estat espanyel.

Josep Puig § Baix & doctor enginyer
iindistiizl, professor de recorsos
energdticd a I PAB i membie del Grup de
Cientifrct | Téonict per on Furor Mo

: Mucizar
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AscOy Almaraz cambiardn los generadores
de vapor por un detecto de corrosion

MEDIO AMBIENTE

8 [Jn proceso ya
conocido de corrosion
afecta a los tubos de
intercambio de calor,
lo que amenaza con
disminuir la potencia
eléctrica de estas
centrales

ANTONIO CERRILLO

BARCELONA. — Las centrales
nucleares de Asco (Tarragona) y Al-
maraz (Cdceres) deberdn sustituir
sus generadores de vapor, a partir
de §994, a consecuencia de un de-
fecto de disefio del material que
amenaza con disminuir la potencia
de su produccidn eléctrica. Las em-
presas propietarias de ¢stas centra-
les han empezado a estudiae ya en
extranjero Jas tareas de recambio de
estos generadoves con el objetivo de
planificar unas operaciones a las
que se destinardn unos 80,000 mi-
llones de peselas.

El defecto que suften las cuatro
grupos nucleares {Asc6 1 y 11, y Al-
maraz 1 y ll) consiste en un proceso
de corrosion que afecta a los tubos
de los generadores de vapaor sumi-
nistrados en su dia por Ja compaiia
Weslinghouse. Entotal, deberdn ser
cambiados 12 generadores de va-
por, ya que cada planta tiene tres de
¢llos en su edificio de contencidn.

Larga planificacion

Los tubos del generador de vapor
transportan agua a altas temperatu-
ras procedente del nicleo y, por un

‘intercambio de calor, calientan el
agua a temperatura ambiente del
circuite secundario para producir
vapor, Este vapor, fuera del edificio
de contencitn, activa las turbinas
que produciran 1a energia eléctrica,

La planificacién del recambio de
generadores, ya iniciada, requiere
unos cinco anos, por o que los tra-
bajos pueden iniciarse a partir de
1994, Las empresas propictarias de
Ascod y Almaraz deberdn estudiar
las posibles ofertas que hapan las
compaiiias de ingenierta para ven-
der los nuevos peneradores de vapor
y realizar tas tareas de recambio.

Lasempresas que estdn en buenas
condiciones para poder reponer ¢l
generador de vapor son Siemens-
KWU {Alemania), Westinghouse
(EE.UU.) y Framatome {Francia).
En la valoracidn de la oferta serd
muy tenida en cuenta, a buen segu-

Aspecto del complejo nuclear de Ringhals, una de cuyas plantas sustituyé los generadores de vapor

Modelo sueco para aumentar la potencia

¥ Fl recambio de los generadores de vapor podria
compartar un incremento del nivel de potencia de
1as plantas espaiioles afectadas, si se aplica 1a misma
férmula que la practicada en la planta de Ringhals H,

en Suecia. La sustitucidn de los generadores de vapor
en esta plania (dado que la compaiiia explotadora es
estatal) debi6 ser autorizada por ¢l Parlamento, que
vivié un animado debate sobre la conveniencia o no
de hacer un gasto tan elevado, teniende en cuenta la
vida limitada de Ya planta. Al {inal, la respucsta fue
subir un nueve por ciento el nivel de potencia para

El debate se trasladd a la opinidn piblica, sobre
todo cuando la cuestion se discutia ¢n ¢l Parlamento
y al agujerearse el edificio de contencidn, El procese
coincidié con una poblacidn aiin sensibilizada por el
accidente de Chernobil, en 1986, (Desde entonces, el
porcentaje de poblacidn que estd contra la energia
nuclear ha bajado desde un 65 por ciento a un 40 por
ciento.)

El recambio de los generadores de vapor ¢s la ma-
yor operacién de mantenimiento en las centrales en
los préximos afios. En Espaiia el seguimiento y con-

recuperar la inversion,

trel 1o hard el Consejo de Seguridad Nuclear.

10, la experiencia profesional ante-
rior de la empresa en la sustitucion
de este mismo tipo de generadores,
asl como otros criterios de seguri-
dad, financiacién y plazos de reali-
zacién, septin [uentes de a Asocia-
cién Nuclear de Ascd (ANA), que
aglulina a las empresas propietarias
de la central (Fecsa, 52,5 porciento;
Endesa, 40 por ciento, e Hidruiia,
un 7,5 por ciento). La organizacidn

.- delos trabajos puede verse afectada

de alguna manera por la decision de
Fecsa de vender a Endesa un 30 por
ciento de su participacidn en Ascd,
de lo que informé “La Vanguardia”
¢l viernes,

La anomalia detectada en [os tu-
bos de los generadores de vapor

comporta una pérdida de espesor de
las conducciones, lo que, en caso de
derivar en una rotura delinstiva,
puede provocar que el agua del cir-
cuito primario contamine &l circui-
to secundario.

Taponar los tubos

La principal repercusién de este
problema, sin embargo, no es los po-
sibles problemas de seguridad, sino
la merma en 1a potencia de la pro-
duceitn eléctrica de fa central, se-
gin las mismas fuentes de ANA,
Ahora, cuando tras las revisiones
que se hacen se detecia que alguno
de los tubos padece la pérdida de es-
pesor, la conduccidn es taponada,

de manera que deja de funcionar.
Esta formula comporta i6gicamente
gue cuantos mas fubos quedan fue-
ra de servicio, mds disminuye la ca-
pacidad de intercambiar calor vy,
por lo tante, de producir vapor v
energia, Segun los téenicos, con una
revision anual ya se puede detectar
un problema a tliempo,

Los generadores de vapor afec-
tados fueron suministrados por
Westinghouse, algunos de tos cuales
han debido ser sustituidos en otros
pafses, también por este mismo de-
fecto (denominado “stress corro-
sion cracking™),

Este problema concreto fue de-
tectado por primera vez en una nu-
clear de Estados Unidosen 1975,
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AscO y Almaraz
quieren cargar al
usuario el coste de los
nuevos generadores

MEDIO AMBIENTE

= La sustitucidn de los generadores de vapor
averiados obligara a realizar obras en el edificio de
contencion de las plantas de Almaraz para hacer
esta operacion, gue sera mas sencilla en Asco

ANTONIO CERRILLO

BARCELONA. — Las centrales
nucleares de Asco (Tarragona) y Al-
maraz (Caceres) han propuesto al
Gobierno acogerse al marco legal
estable para cargar en la tarifa elée-
trica el coste de la sustitucion de sus
generadores de vapor defectuosos.
El recambio de los generadores de
vapor se iniciard a partir de 1994 y
tendrd un coste de unos 80000 mi-
ilones,

El defecto de los cuatro grupos
nucleares (Asco Iy 11, y Almaraz Ty
11} consiste en un proceso de corro-
sion que afecta z los tubos de inter-
cambio de calor, ¥ que amenaza con
disminuir Ia potencia de la produc-
cién eléctrica de estas centraies. Por
est2 razén, deberan ser cambiados
12 generadores de vapor, dado que
cada planta tiene tres de elios.

En concreto, las empresas han
propuesto una repercusion en la ta-
rifa que puede estimarse, en valores

1 NOCLEO-
2 BARRAS DE CONTROL
3 GENERADOR DE VAPOR
4 PRESIONADGCR
5 VASIA
& TURBINA
7 ALTERNADOR
8 BOMBA
DE CONDENSADO
9 CONDENSADOR

10 AGUA )
DE REFRIGERACION

11 CONTENCION
" DE HORMIGON

TUBOS DE INTERCAMBIO -
DE CALOR, QUE SUFREN
CORROSION :

de 1990, en unas 0,019 pesetas por
kilowatio hora distribuido, o un in-
cremento medio adicional del 0,15
por ciento en la tarifa a partir de 2
fecha de sustitucion de los genera-
dores, y mientras dure la vida eco-
ndmica de la central.

E! decreto 15/38 de 11 de diciem-
bre de 1987 prevé que las inversio-

nes extraordinarias que realicen las
empresas eléctricas puedan ser con-
sideradas como gastos de coste del
servicio, 1o que da derecho a reper-
cutirlo en las tarifas. La decision fi-
nal corresponde al Ministerio de In-
dustria.

Las centrales han empezado a es-
tudiar el recambio de estos genera-

dores, que podria ser llevado a cabo
por Siemens-KWU (Alemania),
Westinghouse (EE.UU.} o Frama-
tome (Francia). En la valoracidn de
la oferta que realicen estas empre-
sas, serd muy tenida en cuenta, 2
buen seguro, la experiencia ante-
rior,

La anomaklia detectada en Jos tu-

Los 72 dias que cambiaron una central sueca

8 Uno de los modelos que servird para el cambio de
los generadores de vapor es el que fue realizadoen la
planta de Ringhals I, cerca de Gotemburgo (Suecia).
El recambio fue realizado por Siemens, cuyos egui-
pos organizaron una planificacién que concretaba
los trabajos con un detalle de dos horas. La opera-
cién, realizada entre mayo v julio de 1989, durd 72
dias. En este caso se debid hacer un agujero en el edi-
ficio de contencidn, para lo cual se taladraron las ca-
pas de hormigén y plancha de acero de la estructura,
destinada a confinar 1a actividad en esta parte dela
planta. Luego la “pared” se repuso.

Enormes plataformas hidraulicas en el exterior del
edificio de contencidn y una gria polar, en & inte-
rior, fueron necesarias para sustituir el viejo genera-
dor de vapor(de 20 metros de attura y 308 toneladas)
por otro nuevo de 330 toneladas. Se trataba de ope-
raciones que requerian un encaje muy preciso con las
demds conexiones, por 1o que fue necesario, previa-
mente, hacer pruebas a escala real de presion para
comprobar gue no habia fugas. Todo ello obligd a
crear residencias especiales para los trabajadores, a
hacer trabajos de descontaminacidn y a extremar las
medidas de proteccidn radiologica.

LA VAN GLARDIA

bos de los generadores de vapor
cornlleva una pérdida de espesor de
las conducciones, 1o que, a la farga,
puede provocar que el agua del cir-
cuito primanio contamine el secun-
dario. Ahora, cuando se detecta que
alguno de los tubos padece 1a pérdi-
da de espesor, la conduccion es ta-
ponada, ¥ deja de funcionar. Esta
férmula comporia légicamente que
cuantos mas tubos queden fuera de
servicto, mas disminuye la capaci-
dad de intercambiar calor y, por lo
tanto, de producir vapor y energia.
Los técnicos consideran gque con
una sola revisién anual los efectos
de esta anomalia pueden ser evita-
dos.

En el case de las dos centrales de

~ Almaraz se deberd hacer un gran

agujero en el edificio de contencion
parapoder extraer os viejos genera-
dores e instalar los nuevos, Sin em-
bargo, en Ascé la puerta de entrada
de equipos servird para hacer esta
operacion. e

N
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UGT asegura que los bomberos no estan
preparados para una alerta nuclear

ADMINISTRACION

& Tras el incendio de
Vandellos I, CC.00.
denuncié falta de
preparacion, Para UGT
“hoy estamos peor”

FRANCESC PEIRON

BARCELOMNA. - Los represen-
tantes de UGT en los Bomberos de
Ja Generalitat denunciaron ayer la
falta de preparacién en caso de aler-
ta por accidente nuclear, UGT alir-
mo que los bomberos, ademds de
carecer de formacidn para afrontar
una sitvacién de este tipo, tampoco
disponen de los vehiculos idéneos,
de material o de equipos personales
adecuados. Este sindicato también
seftald que ha propuesto la creacion
de un cuerpo voluntario de especia-
listas, pero subrayaron que fa Gene-
ralitat no ha respondido.

“Un afio ¥ medio después del ac-
cidente de Yandellés [ estamos peor
que antes”, explicd Miguel Ibars, se-
cretanio general de 1a seccién sindi-
cal de UGT de Bomberos de Catalu-
fia, Segiln este representante, 1a Gni-
ca medida adoptada por el
Departament de Governacio tras el
incidente de Vandellds I, en octubre
de 1989, ha consistido en “una visi-
ta turistica de los bomberos de Ta-
rragona a las instalacicnes nuclea-
res, en fa que se ofrec(a una gran co~
mida, Pero no se les ensefiaba nada,
ya que al recinto controlado no en-
traban. Una visita que casi se pucde

5

La central Vandellds I después del incendio del 20 de octubre de 1989

calificar de escolar”. Fuentes de Go-

vernacié indicaron que el responsa-
ble de la direccién general de Pre-
vencidn y Extincidn de Incendios,
Josep Ramon Dueso Paraige, se en-
contraba de viaje y que serfa este di-
rector peneral el que responderia, a
partir de! lunes, a las afirmaciones
de UGT, Sin embargo, estas fuentes
confirmaron que s¢ han producido
las citadas visitas a instalaciones
nucleares, aunque matizaron que

“son eltos {UGT) los que dicen que
son visilas turisticas o escolares. E|
objetivo es que tos bomberos conoz-
can una central”.

Segin estas fuentes de Governa-
ci6, UGT, en relacidn a CC.OO: es
muy minoritario en cuanto a repre-
sentacién en ¢ste sector. Ayer porla
tarde fue imposible localizar a re-
presentante alguno de CC.0Q0. para
que se pronunciara, pero la agrupa-
cion de bomberos de este sindicato,

tras el prave accidente de Yandellés
I, ya denuncid la falta de formacidn
y de equipos adecuados para actuar
en este tipo de siniestros, asi como
falta de informacidn,

Los representantes de UGT ex-
plicaron que ellos han hecho son-
deos con bomberos de las zonas nu-
cleres de Tarragona y que serfa posi-
ble reunir los 50 voluntados que
consideran necesarios para formar
un cuerpo de especialistas, Francesc
Garcla, responsable en UGT del de-
partamento de funcionarios de la
Generalitat, indicé que la Adminis-
tracidn no responde, “porque no
sabe como afyontar ef caso™.

Faltan medios

Para este sindicalista, en la escue-
la de bomberos de la Generalitat,
ubicada en Beilaterra, se ensefia a
trabajar en casos de incendios en pi-
s0s, en bosques, en zonas rurales, a
actuar en accidentes..., pero no se
hace adiestiramiento alguno parain-
tervenir en industrias altamente {6~
xicas 0 en centrales nucleares. “Es-
tas empresas —subrayé— deberfan
tener sus equipos, pero son insufi-
cienles y en caso de accidente en
una nuclear, que son competencia
del Estado, debemos intervenir por
su influencia en el entormo”,

Ademads de 1a escasez de material
y vehiculos -algunos en servicio
desde 1963, segiin UUGT-, los repre-
sentantes de este sindicato dijeron
que hay “una falta notoria” de per-
sonal —desmentido por Governa-
¢id—, y de mandos, ya que “nose han
producido ascensos desde 1981". @

B
i
i
i
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Industria Impone

a

[1frensa la maxima

multa por el incendio .
que cerro Vandellos 1

ENERGTA

s Y_aempresa propietaria debcré pagar 70 millones de pesetas por
el retraso en Ia comunicacién del accidente producido en octubre
de 1989, que hubiera impedido activar los planes de urgencia

MAR DIAZ-VARELA

MADRID. - El Ministerio de Industria ha
sancionado a Hifrensa, 1a empresa propieta-
ria de Yandellds I, con una mulla de 70 millo-
nes de pesetas por el incidente registradoel 19
de octubre de 1989, que dio Jugar al cierre de
|a central. Exta es 1a mults mds alta impuesta
hasta el momento por la Administracidn por
un accidente nuclear y tended que ser aotori-

- zada por ¢l Consejo de Ministros, La sancién

responde al retraso en fa comunicacidn de in-
formacidn a Ja Administracitn, lo cual pude
impedirla puesta en marcha de Yos dispositi-

"vou de seguridad pertinentes si la gravedad

del incidente hubiera sidomayar. Segin fuen-
tes de 1a Administracidn, esta mulia no res-

nes de urgencia civil. Por 1o tanlo, la sancidn '

responde no a la respensabilidad del incidea-
te, sino a Ja desinformacidn, falta que ha sido
considerada como “muy prave™ ianto por ¢l
Consejo de Seguridad Muclear, como por ¢
Ministerio de Endustria.

La multa responde a los expedientes pre-
sentados ante ol Ministecio de Industria porel
gobemador civil de Tarragona, el 26 de oclu-
bre de 1989, y ¢l informe provisional reaiza-
do por ¢l Consejo de Seguridad Nuclear, pre-
senlado el 26 de noviembre del mizmo ado.
Ambos informes provocaron €l cierre de Ia
central puc ado en €] Parl
por¢) ministro de Indusiria, Clandio Aranza-
di, que srgumenlé razones econdmicas. Se-
gin Aranzadi, las inversiosnes que requerfa la

pondealascausas que dl& planta para operar de nve-
ron orgen al i vo con absolules garantias
sinc a 1a falta de informa- de seguridad superaban ¢l

cidn concreta suminigtra-
da al Consgjo de Seguri-
dad Muctear {CSH) y a la

El ministerio sanciona la
Jalta de informacién de la &, ovm(mma‘ ghvatios)

coste de pbtener Ja misma
fa (700 i

El incendio se Infcld en la zona de produccidén eléctrica d¢ e central nuclear

bagaeelidad delainforma-  gmpresa al Gobierno Civil Lnenle a tra\_f? del carbdn
cidn proporcionada. Am- X e jmportacién.

bas cosas “han side consi- @€ Tarragona y al ConsejoEnlacana que remitiva
deradas como una grave H Hifrensa ¢l pasado jusves,
irresponsabilidad dfa Ia de Segundad Nuclear el Ministerio de Industra

empresa, por 1o que el Bs-
tada ha decidido sancionaria con fa mﬁnma

multa impuesta hasta el momento ¥ que as-

ciende a '."0 raillones de peselas™,
s¢ produjo ¢l |9 de “_‘ de

dose

guelaemp
encarsada dela g&suén dela oemral incurrid
en una falla giave al retrasarse ¢o la comani-
cacidn del incidente, Afiade que ba normativa
indica explicitamente gue en caso de sinjestro

Eli
1989, a lns 21.3) horas, dun
incendio que no fue wmuniendo al CSN has-
18 ¢asi wng hora y media después. “Este rétra-
50 en la comunicacién al comité de seguridad
de la CSN habrfs impedido poner en funcio-

_pamiento los planes de urgencia y el PENTA

externo de la central, lo que habria tenido gra-
visimas eonsecuenclas si la averia hubiera
sido mayor,”-

Las m!smas I‘uenlus 45¢gUran que, por
cjemplo, este retraso habria hecho perder un
116 MmO precioso para cvacuar la zona si la gra-
vedad del accidente to hubiera requerido, ya
quees el CSH el responsable de acuvarlospln-

“debe comunicarse al Consejo de Se-

* guridad Muclear tan pronio como sez posible

y en pingdn ¢asc en un periodo de tiempo su-
periora los treinta minutos”,
A partir de la comunicacién de ¢sia san-

cidn, Hifrensa cuenta con wn plazo de ocho
dias para presentar sus alegaciones, y antesde

dos meses el Consejo de Ministros deberd an-
torizar la multa, Esta es Ja sancién mas cara
imp hastia ¢l to por ia Adminis.
tracién, ya que hasta ¢l momento se habfan
impuesto multas inferjores a tos cinco millo-
nes de pesetas, dentrodellimite al que estd au-

torizado ¢l ministro de Industria:e °

La Fiscalia investiga la responsabilidad penal .

W La Fiscalla de 1a Avdien-
cia Praovincial de Tarrago-
na invesiiga si ln empresa
propietaria de Vandellds 1,
Hispano-Francesa de Ener-
gla (Hifrensa), £s responsa-
ble disecta del accidente
ocurrido el 19 de ottubre
de 1989, que provocd el
cierre definitivo de 1a cen-
tra) nuclear, informa Rosa

Mari Bosch,
La Fiscalia lleva las dlll-
gencias def caso cong

.-mente con el Juzgado de
Reus, después de que dicho
juzgado incoara un proce-
dimiento judicial en virlud
de una querella presentada
por un gnipe ecolopista
contes la central, segin in-

formd eb fiscal José Marla
Parmra.
Fljuez Javier Alvar ya ha
tomado declaracién al di-
rector de la planta, a di-
versos bomberos y gl ins-
pecior residente del Conse-
jo de Seguridad Nuclear,
La complejidad de tipificar
comoecaldgico el presunto

delilo cometido por Hi-

frensa dificulin las investi-
segin fuentes cer-

. c&nas al ¢aso,

‘H Ministerio de Indus-
irin opté en mayo de 1990

" porel cierre de Vandellds 1,
-alegando razones econdmi-

cas, al juzgar que la reapes-
tura obligaria a efeciuar in-
versiones cercanas a los

50.000 millones de pesetas
pars gacentizar todos los
fequisitos  de  seguridad,
cuando era posible obiener
energias alternativas, En su
informe definitiva, las con-
diciones impuesias por el
Consejo de Seguridad M-
clear para la reapertura de
la plama eran fan costosas
que casi obligaban a cons-
truir una central nueva,
Tras la relirada del com- |

‘bustibic no gastado, prooe-

50 on ¢l que se invertirdn
unos ¢inco afos, Enress, la
empresa piiblica encargada

* de geslionar 105 residuos ra. .

diactivos, asumird la clag-
sura definitiva dela instala-
cidn nuclear.




jios
Cuando se cumplen cinco anos del accidente nuclear de
Chernébil, miles de nifos han sido victimas del cancer,
Otros muchos sufren enfermedades de oscure diagnoésti-

co, Todos viven de espaldas a una natvraleza contaminada
que antes fue su paraiso y ahora es su enemigo mortal,

TEXTC: JOHANNA WIELAND
FOTOGRAFiA: HANS MADEL
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La desaclivacidn

fotal de los edificios de
la central fue
realizada tres mesges
despueés det

acgidente

58 KL PA1S

EL DESASTRE
En la madrugada del 26 de abril do 1986, se
produjo [a mayor catasirofe nuclear de 12 his-
toria: la explositn de |a plaala de energia nu-
clear de Cheradhil, €t aceldenta liberd entre 36
y 40 veces mis materlal radiactivo que las
hombas atémicas de Hiroshima y Nagasaki en
1945, y las pérdidas humanas, maleriales y
econdmicas han sida incalcufabies. La primera
evacuacidn comenzd 36 horas después del ac-
cldente, que se conocl6 oficlalmante anles en
Suecia que en la URSS. Sa lardd 12 dias en
axlinguir el fuego, y mas de 135,000 personas
{uaren \rasladadas con relraso a olras zonas,
$dlo dos persenas gerecieren en [a explesién
¥ 28 resultaron muertas por lrradlacidn, pare
el escape radiactivo slgue malando, y sus vic-
timas se conlaran gor miles. La nube loxisa
afectd a los lerritories agricolas de buana par-
\e 42 Europa orlgntal, sobre ledo a las repib!i-
cas sovidlgas de Ueranla, Moldavia y Bielo-
rrusla; a las reglones de Silesia y Bohemia, en
Checoslovagula y Polonla, y a las comargas
rumanas en tomo a delia del Danubdo, Los cien-
lificos calculan gque todavia habrd entre unos
cuanlos miles y 150.000 victimas, y mds durante
los praximos 50 afios. Tampoco hay tifras sotre
los nifies que nacerdn con defectos fislcos ni
tos mites que crecen en hospitales, afeclades

por leucemia, cdnger y otras enlermedades.

erguéi tiene 15 afios y habla come una persona
mayer. Las palabras preferidas de Sergucl son
“antes” v “en aquellos tiempos™. Cuando dice
P anies se refiere a cuando iba a nadar en lus tar-
des de verane, y en invierno se deslizaba con sus es-
quis a través de Jos campos que rodeabun cl pueblo de
Osrogladij. Antes era cuando se podia morder una
manzana sin tener que pensarlg y se le hacia a uno la
boca agus. En aquellos liempos, Serguéi tenia 10
afios, y su perro Bimschek vivia todavia.

Serguéi esli sentudo en la cama y esirgja nerviosa-
mentie un paquete de cigarrillos entre los dedes. Ser-
guéi fuma mucho. Cuando se pone Astra sin filtro en-
tre los labios parece un nifio que hubiera crecido de-
masiada pronto. Su habitacion es un museo lleno has-
ta los topes con las reliquias de una infancia que ha
desaparecido. Los esquis de fondo estén apoyados en
ta pared. Mo los ha ulilizado desde hace afios. Y esto
es porque los bosques y praderas de afuera estan con-

‘taminados para los préximos mil aios. Un cartel de
Lassie que cubre la pared de acriba abajo recuerda af
perro que tanto echa de menos Serguéi, |

Serguei divide los 15 afos de su vida en dos ¢pocas:
“Antes de la catastrofe” y “después de la catastrofe”,
El 26 de abril de 1986 fue e! dia de la transicion, y
nunca lo olvidara, Su voz, que todavia no ¢s ni la voz
grave de un hombre ni 1a aguda de un nifio, se quiebra
cuando lo cuenta. .

“Era viernes. jHacia tan buen tiempo! La verdad ¢s
que hacia demasiado calor. Mi padre y yo cargamos
las cafias en el coche y nos fizimos a Pripjiat”. Este rio,
al que las tierras mezcladas con turba de fa Polessje
ucrariana y bielorrusa tifien de marrén, es conocido
por su riqueza piscicola, A su orilla se encuentra, en-
tre la civdad provinciana de Chernobil y 1a moderna
citidad atémica de Pripjat, la central nuclear Lenin.
Es, con los 4.000 megavalios de rendimiento de sus
cualra bloques, una de las mas grandes de la URSS,

*Cuando llegamos plantamos la tienda. Estaba
justo en la orilla del rio, ¥ cuando se estaba tumbado
dentre todavia se podia ver el agua”. El delgado mu-
chache se inclina hacia delante como si las palabras
fueran una carga. Nuestras preguntas hacen dafio.
Sélo una profunda calada al cigarrillo ayuda a pasar
el nudo en ja garganta. Por la tarde,/PASA A PAG. 61




Ruleta

La radiactividad se ha
extendido, como en una
aifombra llena de parches,
ante fodo por las regionss de
Mogiliov y Gomel. Un lotal
de 35.000 nifios y 67.000
adullos viven aqui bajo la
diciadura de las
- pronibiciones, que, segln

la Gruz Roja Inlernational,
hacen imposible una vida
aceplabie. Esld profibido
c27ai, PESCAI, fecoger

selas, Dayas o hierbas
curativas, Esta también
protiibido cullivar jardines ¥
criar animales. La mube
iadiactiva ha hecho de los

Fu%es

habitanles de esia tierra
1értil mendigos de fa canidad
pisblica, ya qua dependen de
los suministros de alimentos
de otras comarcas. Saben
que la radiacion no conoce
ninguna dosis ingeua; intluso
las mis pequenas
canlidades de raciacionas
ionizadas pueden, a meaudo,
pasados anos o décadas,
acariear cances ¢
enizrmedades gendlicas, con
10gas Sus Consecuencias.
Peto nadie sahg cudl es

el valor imile; es

como las reglas del juego
de |a rulela rusa.
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Medicinag occidental

Casi todos 1os nifios
iniernados en el hospital de
Minsk proceden de las
regiongs aliamente
conlaminadas de
Bielorrusia. Ante fa falia de
deparlamenios
hematoldgicos y oncoldgicos
infantites ali, los médicos
echan de menos la bandita
medicina occidental en un
medio en e! que faltan hasta
fesinguillas desechables.
En Minsk, tas posibilidades
de curacion de la
Yeucemia eslin en un 17%
mienkas que en Viena
eS1an en up 0%,
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En el pasfllo del
depariamento de cancer
infantil en ¢ primer
hospital de fa ciudad de
Minsk, apesia a gintura al
flen. Los trabajadores
artastran ladrillos

escaleras andba v, mieniras
tanto, algunos- nifos se
Miieven con escasa energla
en los pasillos. Lograr

e505 minimos movimientos
e5 fode un triunio para ios
médicos. Las punsiones
provocan dolores y gemidos
tue dejan a los nifips
aletargados, ajenos a todo
desec de diversion.




VIENE DE PAG. 56/a las dos, un Lécnico del puesio de
mando desconecta el sistema de refrigeracion de
emergencia. El debe esperar, ylos operadores lo inter-
pretan como una prueba. Mas larde, el Estado Mayor
seviélico, en su informe al Departamento [nternacio-
nai de Energia Atdmica, en Viena, notificara que el
personal hia manejado ¢! reactor como un piloto que
“dirige un avien 4 gran altitud y abre las puertas”.

Mieniras que Serguéi y su padre hacen sopu de
pescado en el campamenlo y por fin se meten en la
rienda para dormir, el pilolo se estrelia. A la 1,23.58,
dos explosiones despedazin el reactor y ¢l edilicio. El
techo vuela por los aires y el volein nuclear despide
fragmentos de materiales a allas temperaluras, chis-
pas. luego. pedazos incandescentes de combustible y
grafito hacia la aumdsfera, Nocleos radiactivos con
una actividad de cuatro trillones de bequereles conta-
minan las nubes y ¢l viento, que llevara Ja radiactivi-
dad en direccién a la Repiblica de Bielorrusia. Asise
pone en camino alrededor del globo terrdqueo ¢l fren-
te metearolégico conluminado,

“Fue divertido™, recuerda Serguéi de la altima ex-
cursidn a pescar de su vida. “Incluso habiamos pesca-
do una lucioperca, ¥ habiamos pensado comérnosla
por la noche con mi madre”. El sabado por la maa-
na, Serguéi y si padre cargaron su caplura en ¢l co-
che. A una distancia de 20 kildmetros, los bomberos
intentan apagar ¢l fuego atomico, exponiéndose de
forma suicida. Padre ¢ hijo viajan a casa justo bajo las
nubes que transportan de manera inadveriida la mez-
cla radiacliva, compuesta sobre todo por yodo {31,
cesio |37 y estroncio 90, hacia Ostrogadij,

Justa una semana después. Serguéi se halla senta-
do jurto con sus comparieres de colegio en un avio-
bis de evacuacion que les llevara a una residencia de
vacaciones en ¢l mar Baltico.

“Mi madre lloraba, y yo creo que también”, dice
algo avergonzado, ¥ su voz vuelve a quebrarse. Cuan-
do Serguéi vuelve después de tres meses, Ostrogadij ha
side evacuado y se encuentra en la cong profiibida.
Nunca mas ha vuelto a entrar en la casa de sus padres.

Han pasado cinco afios desde la averia. Serguéi, el
pequedio campesin, ha ido a parar a una vivienda de
nueva construccion en la cenagosa periferia de Bra-
gin. Ei reactor que estalld estd enterradoe en un sarcd-

Jugo de hormigon. Ya liene grictas. Los tres bloques
no destruidos de 1a central Lenin producen otra vez
corriente, y Bragin, alejada 60 kilémetros de la tumba
titdnica de la era atomica. vuelve @ ser una cupital de
distrito normal, abundonada de la mano de Dios, en
&l extremo sureste de Bielorrusia.

Es sabada y una fina luvia cae sin parar. Ant. ..
tienda de alimentacion hay una cota de persosus silen-
ciosas. Solo unz anciana maldice de cuando en cuan-
do: "Diablo!”. Mujeres con toallss bajo e} brazo se
apresuran a lo largo de las Fachadas de las cusas haciy
el balneario. Ante el registro civil, un fotdgrafo dispa-
ra su eamara haciay una pareja que, sonriéndose. se
acurrica bajo un paraguas. En Bragin es fin de se-
mana.

Por supuesto, la tranquitidad en la plaza de Lenin
es un espejisme, porque los signos de la catdstrofe
bajo cuyas sombras deben vivir los 4.000 habiwantes
de esta ciudad sdlo se han escondido. En un segundo
vistazo, se puede apreciar en las calles ias casas aban-
donadas: pequeiias notas en los drboles de la avenida
ofrecen viviendas en las zonas no contaminadas de la
repdblica. Y la mujer que se batancea al compis de su
famento, ;qué va a pasar’, no llora con lagrimas de
alegria. Es la tia de la novia, y tiene miedo por los
nifos que su sobring tracrd al mundo.

Bragin estd conlaminado con mds de un millon de
bequereles por kildmetro cuadrado, Pero al ser la nor-
malidad una cuestién de definicién, el Ministerio de
Sanidad sovictico ha declarado Bragin ciudad nor-
mal. “Controles continuos™ es lo que prescribe la con-
signa, que también autoriza la vida en medio de aque-
lla regién en estado de emergencia en que se han con-
veitido los 7.000 kilémetros cuadrados del superdis-
trito de Bielorrusia {superficie casi tres veces lan gran-
de como El Sarre).

La radiactividad se ha extendido, como en una al-
fombra ltena de parches, ante todo por {as regiones de
Mogifiov y Gomel. Un total de 35.000 nifos y 67.000
adultos viven aqui bajo ki dictadura de las prohibicio-
nes, que, segin la Cruz Roja Internacional. hacen im-
posible una vida aceptable.

Tiempo atrds se llamaba a la Polessje ¢ jardin de
Bielorrusia, y la circunscripeion de Bragin se encon-
traba en medio de él. “En aquellos tiempos™, dice Ser-
guéi, “nuestros sovjoses en Ostrogladij eran conoci-
dos por sus cultivos de frutas, por los vinos de frutas y
por las conservas”. Se encoge de hombros. “Segura-
mente, mientras tanto, han talado los 4rboles™, El jo-
ven evita habilmenle fas prohibiciones que han acaba-
do con la vida en el distrito de Bragin: prohibido ca-
zar, prohibide pescar, prohibido recoger selas, bayas
o hierbas curativas. Prohibido cultivar jardines y criar
animales, La nube radiactiva ha hecho de Jos habitan.
tes de esta tierra fértil mendigos de Ia caridad piblica,
va que dependen de los suministros de alimentos de
olras comarcas,

igual que los pueblos de Poternkin por la nada,
Bragin estd constituido en st mismo por el miedo. En
Bragin, una persona, lanto vieja como joven, enferma
o sana, puede asimilar a Jo largo de su vida una conta-
minacidn de 15 rem: 4 partir de ahi comienza la ame-
naza para su safud. Este valor fimite esta de tres a cua-
tro veces por encima de lo gue una/PASA A PAG. 62
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VIENE DE PAG. 61/persona asimila en Mosci, Muanich
o Roma por radiacién natural, Y, ademds, la radia-
cidn no concee ninguna dosis faecte, incluso las mas
pequenas cantidades de raciaciones fonizadas pueden,
a menudo, pasados afos o décadas, acarrear cdncer o
enfermedades genélicas, con 10dus sus consecuencias.
El varor limire —aque nadie sabe como debe ser contro-
lado— es como las reglas del juego de la ruleta rusa.
Cuulquicra puede ancanzarlo en cualquier momento.
La gente de Bragin sabe esto. Y deben olvidar esta
cerleza para poder soportar Bragin,

Wowa, el amigo de Serguéi, ignora la pregunta con
un malhumorado gesto de la mano. Su cazadora va-
quera es su fortaleza, ¥ ni una vez se desprende de efla
en la sofocante habitacion de Serguél. Wowa ha pues-
to el orgulio como una careta sobre la cara y dice in-
sensible: ";Ante qué debo tener miedo?, jante la
muerte acaso? Todos la hemos evitado™.

También Wowa coreeted por ahi fuera en aquellos
dias de |a primavers de 1986, ceando la nube limpid el
cielo contaminado de naclidos —"y descalzo, eso o sé
bien"—. El Ministerio de Sanidad soviético calcula
que muchos miles de nifios asimilaron una dosis peli-
grosa para sus glandulias tiroideas de yodos de corta
vida, Viven con un riesgo de cdncer sustanciaknente
mas elevade, y deben ser observados a lo largo de
toda su vida,

Los cuerpos de Serguéi y Wowa son objeto de los
intereses de la medicina desde hace cinco ahos, Tres
veces al aio se miiden sus glindulas tiroideas. Médicos
extranjeros les han extraido sangre, les han cortado
las urias de los dedos de las manos y también pelos, y
los han metido en bolsitas donde ponen sus nombres,
Siempre han llevado doasimetros consigo —“¢llos di-
cen que dentro de 20 afios vamos 2 tener proble-
mas"—. Serguéi no dice quiénes son efles.

Ellos les han encerrado 12 horas diarias en el cole-
gio durante cuatro 2fios y han hechoe que una profeso-
ra. a fa que Ja nube convirtid en guardidn de cércel, les
vigilara. Efos les han hecho jugar al pimpdn y al billar
como terapia ocupacional contra su ansia de salir al
mundo exterior, Estos interminables afios han acaba-
do con sus ganas de vivir. A la joven maestra de
Wowa y Serguéi, los jovenes se le antojan como *vie-
jos que ya tienen la vida a sus espaldas. Ya nunca mds
han vuello a tener curiosidad”.

Los cuidudos de tos adultos les han dejade 1a leve
sengacidn de ser conejillos de Indias en un gigantesco
experimento al aire libre sobre Jos efectos a largo pla-
z0 de la contaminacidn radiactiva, *Si esto es peligro-
80, jpor qué no nos sacan de aqui?”. Por primera vez
aparece el movimiento en el cuerpo joven y larguiru-
cho de Wowa, Sus padres intenlan desde hace anos
abandonar Bragin. Hasta abora ha sido en vano. En
todas parles de Bielorrusia hay escasez de viviendas y
de dinero para construirlas, Wowa liega de un salio a
1a ventana y la abre bruscamente, “; Ves eso de allit",
pregunta, y seiiala el armazon de una nueva construe-
cidn que se encuentra en el lindero del estrecho terre-

no del poligono def aerédromo. “Me gustaria saber -

Para quién construyen ésos de ahi™.

Los vestigios de naturaleza no contaminada ador-
nan fa sala de descanso de los nifios en €l segundo piso
de ta escuela de Bragin. Un par de abedules, cuidado-
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samente atornillados a suelo y techo, hacen de bosque
bielorruso. Entre los troncos, alguien ha colocade dos
ciervos disecados y un fabali. Delante de la composi-
cidn se aprecian un par de tiestos,

“Los pifios™, dice e director de la escuela de Ser-
guei y Wowa, "son siempre ninos”. Alexandr [vano-
vitsch Lubakin quiere dar una imagen paternal y aca-
ricia en la nuca a una niiia que se nos ha acercado.
“Miren 10 contentos de la vida que estin. Todo muy
normal”.

Normal es la hipoteca del inmueble del colegio.
Nornial €5 la jornada colegial de los nifos hasta 14
afios, que dura desde las 7.30 hasta las 19,00, Parece
normed que los nifios ya no coman con los padres en
€asa y que por eso se les sirvan cuatro comidas en el
colegio. De todas maneras, no es tan ficif conseguir
alimentos para sus 780 alumnos. Las deliciosas man-
zanas verdes que se encuentran a quiniales en la des-
pensa de! colegio se consiguen en Moldavia para Bra-
gin; las sandias vienen del centro de Asia, y la leche
viene de una cenlral jechera de fa circunscripcidn de
Gommel. Segun el sello def departamento de Sanidad
det distrito, esta limpia: conlaminada con no mis de
370 bequereles por litro. y, por tanto, apta para el
consumo de los nifios. En Alemania, los criticos ex-
pertos en radiacion consideran 10 bequereles como li-
mite conveniente. El director intenta sonreir. Parece
coma si su propia consigna de resistir le hubiera exte-
nuado. Entre sus [rases se entrevé el esfuerzo que le
cuesta adaptarse interiormente a este estado de excep-
cion. “Esta escuela estd condenada a muerte. En al-
gin momento deberemos irnos todos™, Se recomendy-
ré a las familias con nifios abandonar la ciudad. Cada
mes desaparecen algunos de sus alumnos; en Bragin
predomina, como en lodas partes de la zona, ia falta
de profesores. Los pedagogos y los médicos fueron los
primeros que abandonaron log lugares contaminados.

Hasla que la ciudad esté vacia de personas. Ale-
xandr [vanovitsch aguaniard, cansado pero tenaz. El
método de su pedagogia de la catdstrofe se llama con-
frol. Su meta es desacostumbrar ya a los mas peque-
fios de su confianza infantil én la naturaleza,

El campo de alrededor estd rodeado de letreros in-
visibles. Sobre ellos esta escrito “Prohibido pisar™.
Mosotros, adultos, no vemos los letre-/PASA APAG, 64




Miedeo v hwid

“Reatlor”, “averia”,
“radiaclividad” son palabras
que repiten con pavor los
habitantes de Barlolomevska,
una ciudad siluada a unos
180 kilimetros del reaclor que
esialld. Durante tres afios,
Cherndbil fue para fa genle de
Bartolomevska sélo un
accidenta qua habla ocumido
“ahi abajo”, en Ucrania. Un
dia aparecieron los soldados
también en la

circunseripcian de Yelka con
Ins conlagores Geiger.
Diicialmende dijeron que fa
contamiaclon era baja,

per a alguncs les legaron

rumores de que seria
aconsejable que
desaparecieran lo antes
posible. Cuando pidieron que
se les aclarara la siluacion,
sdlo consiguieron fa fespuesia
de que obedecian drdenes

¥ no podian declr mas. B lugar
esta conlaminado oon 1,5
millones de bequereles por
kilémetro cuadrado, y estd
considerado como inhabitable
desde 1989, La
franspasencia informativa, la
lamosa glasros! ha

lardado mucho tiempo en
encontrar el caming hacia
Bartolomevska.
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Sefas
envenenadas
La primera prohibicion que
llegs a Bariclomevska lue Iz de
baiiarse. Inmediaiamente se
prohibib coger selas, También
los habitantes de Bragin
recilaban las listas da fas
prohibiciones: “jNe convéis
trutas da fos drboles! o recojdls
bayas!®. De todas mansras,

casi nadie respela la lisia de
actiones prohibidas, Las
madres eslan cansadas de
sorprender & sus s,

;Dénde daberian encerrarlos? £5
casl imposible evitar et peligro
que se camufla en lo mas
apetiloso de la naturaleza. Ni
siquigra s§ puede baber agui la
leche de vaca gue permite a
ofros nifios ser fuertes y crecer.
Para los pequafios, las vacas
se reducen a personajes de
dibujos animados.
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VIENE DE PAG. 62/r0s, pero los nifios los ven muy bien.
“Oleg, ;qué haces?, jcuidado!™. El hermano de Wowa
es hoy el payaso de la disciplinada fila, Las trenzas de
Natascha botan per delante de la cara de é v pronto
se le escapa la pelota, que rueda sobre la hierba. Oleg
sale corriendo. Llega jusio hasta la frontera entre ¢l
negro alquitran y ¢! césped verde. Oleg ha comprendi-
do con cada célula de su organismo que el asfalto es
limpio y la hierba sucia. £1 esta en el borde, sabre las
puntas de sus pies, y con las puntas de los dedos resca-
ta el juguete de la suciedad.

Oleg tenia tres aios cuando estallo el reactor. To-
davia no habia dejado que el sol tostase su barriguita
en la arenosa zona de bade del Braninka; no conoce
Tos bancos de peces bajo los sauces, ¥ su hermano le ha
ilevado salo una vez con & al bosque. En el jardin
donde el pequefio Oleg abservaba a su madre cuando
arrancaba la mala hierba ya no crece nada comestible,
El pez nada en la lata. Las gallinas salen de la cdreel,
de las celdas de la ganaderia en masa, Las setas estin
sucias o son la pegajosa masa-bolelo con sombrero de
chocolate que se venden en la panaderia. Pero Oleg no
echa nada de menos, o eso parece,

5i no se les instiga, olvidan moverse. Sencillamen-
te se quedan acurrucados donde se les ha sentado™, A
los nifios pequedios, segln dice la cuidadora, les pare-
ce simplemente inguietante todo aquelio que es verde
y crece fuera. Evitan el sof y la iluvia, Ningdn maestro
podra hacer creer nunca a Oleg y a Natascha que las
nubes del cielo son solamente vapor de agua conden-
sado, y que la fluvia Onicamente es hidroégeno v oxi-
geno,

“Bueno, estaba André”. Yekaterina Yevgenievna
recuerda algo aliviada a un pequefio sublevado ante la
disciplina. E| pequeio de 10 afies desaparecia todas
las tardes una y otra vez. Nadie sabia donde se escon-
dia hasta que los trabajadores descubrieron en ef bos-
que una cabafa hecha de hojas, y en ella estaba André
sentado, La maestra enlendid perfectamente sus pe-
queiias huidas. Después le castigod,

En el terreno que esta entre los nuevos edificios, el
viento arremolina las hojas. E} polvo de 1a cercana ca-
[le principal reposa sobre los bancos, fos arboles ¥ los

andamios oxidados. Yolodia, Natascha, Dimitri e Tri-

"na han hecho un fusge. Despide mucho hume. Los

nifios estan en cuclillas, acurrucados a sotavento, Na-
die estorba su juego.

Durante tres afios, Cherndbil fue para la gente de
Bartolomevska sélo un accidente que habia ccurrido
“ahi abajo”, en Ucrania. Un diz aparecieron los sol-
dados también en la circunseripeién de Vetka con los
contadores Geiger. “Oficialmenle dijeron que la con-
taminacion era Laja”, dice el padre de Matasch-
“pero a algunos les soplaron que deberiamos desar -
recer lo anles posible. Les pregunlamaos: jpor que no
lo decis en voz aita? Y 1a respuesta lue: ordenes™, El
lugar esla contaminado con 1,5 millones de bequere-
fes por kildémetro cuadrado, y estd considerado como
inhabitable desde 1989,

La glasnost (tvansparencia informativa) ha tar-
dado mucho tiempo en encontrar ¢l camino hacia
Bartolomevska. No ha sido Gnicamente el Comité
Estatal de Hidrometeorologia de Mosci. con su
presidente a la cabeza, Yuri Israel, que hoy en dia
aparece en todas las circunscripeiones conlamina-
das como el secretisia. el que ha archivado su infor-
macién en un ciasificador de actas con el sello de
secreto. Muchos han tejido la red de mentiras y au-
toenganos que se ha manienido durante demasiado
tiempo en Bartolomevska,

Mientras tanto, la gente de Barlolomevska ya se ha
ido hace un afio; segun una resolucién del Consejo de
Ministros de la Repiblica de Bielorgusia, las familias
con hijos y mujeres embarazadas deben ser reasenta-
das hasta finales de marzo de 1990. Como Matalia &
Tvan, a los que se ha prometido una vivienda en Grod-
ne, en el norte de la republica, Sblo que elles no saben
donde estd exactamente. “Seguramenle solo sobre el
papel”,

La madre de Voladia, Valentina Dimitrievna Sos-
nizkaia, levanta el vaso y sonrie; " Nasiarovia [a vues-
tra salud], jy por que volvamos a vernos!”, Volodia y
su familia abandonan el lerreno caliente, Para ellos,
Grodno se ha hecho realidad.

Ninguno de los nifios del lugar estd sane. Volodia
tiene mala sangre. Lo que eso signilica no lo saben ni
él ni su madre. “Seguramente no es peligrose”, dice el
joven, de 14 afios, decidido. Le crispa los nervios
cuando su madre habla de enfermedades. Cuando él
se va, Valentina Dimitrievna nos cuenta lo mucho que
1¢ cansa ta escuela ¥ que a veces casi no le puede des-
pertar, Natascha ¢ Irina tosen. Ellas./rasA a PAG. 66
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Fuegos y
regetores

Yolodia, Nalascha, Dimitei e
Inna han hecho un luego que
despide mucho humo, Los
ninos eslan en cucktfas,
acurrucades a sotavento.
Nadie eslorba su juego, y ¢reen
QuUe €5 un pequeno reactor,
En la voz de Volodia vibra una
nola de orguilo: ha recordado
una patabra dilicil. Echa olro
pufiado de hojarasca at luego:
radiaclividad. Los nifios, como
sigmpre, copian a los
mayores, y con sus migdos ¥
palabras enirelejen
discusiones sin fin. Los nifcs
viven en un habitaculo en et
que la humedad ha {efido las
paredes de un negro mohoso.
Las seis personas que
componen la familia de
Volodia se reparien en lres
fabilaciones.
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VIENE DE PAG. 64/C0M0 10dos sus amigos, eslan per-
manentemente y durante muche tiempo restriadas.
André tiene dolores de cabezy y sangra un par de ve-
ces al mes por la nariz, cuenta su madre. "Ocurre de
repente, y siempre cuando sus dolores de cabeza son
especialmente [uertes”.

Las madres se han vuelio superprolectoras y mie-
dosus. ~Los rayos han envenenado nueslras cabezas”™.
Los cinicos [faman a eso radiefobia.

Mina Michaitovna Rasuvaieva, pediatra de la poli-
clinica de la circunscripcion de Vetka, ya no puede oir
esta palabra. Todos los dias se sientan en su consulla
inadres alerrorizadas con hijos enfermos. "Encuentro
normal que las madres de aqui tengan miedo por la
salud de sus hijos”, dice, "y comprensible cuando se
preguntan come soportan los mios la pérdida ded ho-
gar”. También el miedo hace enfermar,

Y esta justificado. Las enfermedades infantiles que
trata Nina Michailnovna en la policlinica se parecen a
los relatos de Bartolomevska como un huevo a otro.
“Los nifios eslan exhaustos, cansados y susceptibies™.
El nimero de anemias se ha elevado Jevemente: la
doctora estd preccupada por los tres nifics enfermes
de leucemia sd)o en el aic 1988: no se explica bien la
iclericia que nuevamente ha hecho esiragos durante
todo ¢l afio. Ademds, no Liene cifras exaclas sobre la
frecuencia de enfermedades infantiles en la circuns-
eripcion de Vetka debido a que los reconocimienios
masivos son dirigidos por comisiones médicas inde-
petdientes de Minsk y de Mosci, También estuvieron
ya aqui medicos de Suecia, Alemania, Japon y
EE UU. Ellos vienen. examinan y desaparecen con los
dalos.

El sida de Cherndbil, asi es como se llama a las nue-
vas enfermedades en las zonas contaminadas. Porque
con cada sorbo de leche conlaminadd, con cada mor-
disco de carne sucia, los nifios asimilan minimas canti-
dades de radioniiclidos, cesio y estrongio 90. Esie ele-
menlo de larga vida se enfiquece sobre todo en los
huesos en crecimiento: bajo este alaque interno de lar-
ga duracion. la defensa propia del organismo se de-
rrumba. Los cientificos lemen gue en las zonas conta-
minadas de Bielorrusia. Ucrania v la Federacién

Rusa, toda una generacidn de nifos sufra dades no
agudos pricticamente no descritos en los libros de
lexto.

“Naturalmente™, dicen las médicos. "debemos dar
4 }os nifios mejores alimentos. Pero., (como™”. Lu ma-
dre de Nuatascha saca un manoseado taldn del bolsilla
de su abrigo: autoriza la compra de un kilo de azdcar
al mes por cubeza. En Bartolomevska ya sélo hay co-
pos de avena. sémola de Lrigo y normal, arroz, pasids
alimenticias v aceite en los mercados. asi como lus ra
ciones especiales de cinco piezas de carne y aliimenta-
cion infuntil para el erizo asdmive, En las Hendas ded
centro del pueblo hoy sélo hay hiterus de boleHas de

zumo. No hay nada excepto pan v leche, v un cajonde

tomales casi verdes, La dependienty se apoya aburri-
daen lu estanleria. A 10 mejor viene mafand unt en-
trega desde Yetka.

"iComemos rublos?”. impreca el padre de Na-
tascha. y tira un punado de suciis novelas sobre la
mesa. “Grabovia” (el dinero de ta tumba). En los
Oitimos meses. lodos han recibido el doble de! suel-
do normal. Sin embargo, 400 rublos son wn poco
como 200 cuando con ¢llos se puede comprar lanto
como nada.

Lu ruina avanza despacio, pero imparable, en Ja
destruccion del lugar. Bartolomevska (ue una vez un
pueble grande. Las casas de madera se apifian pared
con pared a lo largo de la calle arbolada que esta de-
tris de la empalizada. En los jardines abandonados,
tas ortigas se multiplican en macizos arbustos. Los ar-
boles frutales estdn rebosantes de frutas que ya nadie
cosecha, Barlolomevska fue en su dia un bello pueblo,
con sus casas de alegres colores y elegantes jardines.
En algunos todavia florecen asteres, Los adornos de
madera que cubren puerlas y venianas son Lan fragiles
que parecen flechas hechas 4 mana.

La contaminacidn radiactiva causa leucemia y
cdncer. Eso se sabe desde Hiroshima y Kazakistan.
Después de [0 anos se registrd en Hiroshima una
cantidad superior de casos de leucenia, En la colonia
mormona de Dakeoia del Sur, que estd a unos 250 ki-
lometros de los lerrenos de prucbas atdmicas en el
desierto de Nevada, aumentaron cinco veces los ni-
veles de leucemia después de siete afios, De 1odas for-
mas, la muerte de Cherndbil todavia no ha mostrado
su cara. Ningin cientilico puede decir hoy cianlas
personas moririn. Los cdlculos van desde unos miles
hasta 150.000 victimas, y mas en los proximos 30
anos. B
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