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de Cuba:

Programa Nucleoeléctrico

| SiTUocién Actual y Perspectiva

Juan G. Rodriguez Cardona

INTRODUCCION

El Programa Nucleoelécetrico de
laReptiblicade Cubatiene como objetivo
principal la produccidn de energia
eléctrica para satisfacer las necesidades
deldesarrolloecondmicoy social del pais,
elcual desde ladécadade los afios setenta
y con perspectiva del afio 2000 prevé
ampliary llevaraniveles superiores lineas
deimportanciacomo:

- laindustriaazucareray sus derivados;

- la industria del niquel y otros
minerales;

- elturismo;

- laindustriasidero-mecanica;

- la salud péblica y la industria
farmacéutica;

. - proyectos agricolas y ganaderos; y

- otroscomoindustrias def papel, texil,
etc.

Ya que nuestro pais carece de
reservas de carbdn mineral, estd despro-
vistode recursos hidrdulicos significativos
y depende en gran medida de im-
portaciones de petréieo combustible para
cubrir su consumo energético total, ef
desarrollodel Programa Nucleoeléctrico
reviste gran importancia. El Programase
inicid gracias a la ayuda de la ex Unidn
Soviética mediante las relaciones de
colaboracion ventajosas que brindaba a
Cuba como pais subdesarrollado y
perteneciente al extinto campo socialista.
Larealizacion de esie Programa Nucleo-
energético posibilita:

- lareduccién apreciable de petroleo
combustibleimportado; y

- lareduccion de los niveles de con-
taminacidn ambiental producida por
los gases debido a ia combustidn del
petrdleo.

CEN"JURAGUA"
REPUBLICA DE CUBA

Organi zaci 6n Lati noaneri cana de Eneraqi a

Revista Energética « 61




A principios de la
década de los
setenta, se realizo
un estudio de
desarrollo
electroenergético
gue establecio
como resuliado la
necesidad de
COnIar con una
capacidad de
generacion
eléctricaelevada
en la zona
centrosur del pais
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LOCALIZACION GEOGRAFICA
Y MICROLOCALIZACION

DE LA CENTRAL

NUCLEAR JURAGUA

A principios de la década de los
setenta, se realizdun estudio de desarrollo
electroenergético que establecid como
resultado la necesidad de contar con una
capacidad de generacién eléctricaelevada
en la zona centrosur del pafs, en la
provinciade Cienfuegos.

En 1975, se formalizd un acuerdo
con la antigna Unién Soviética para
realizar [a construccidn y explotacidn de
unacentral nuclear enesaregion del pafs,
para la prestacion de asistenciatécnica y
el envio de suministros de equipos,
materiales y documentacion.

En el perfodo 1975-1980, se
realizé un conjunto de estudios e inves-
tigaciones en varios lugares de laregion
de Cienfuegos y finalmente, en 1979, se
concluyeron los trabajos y se micro-
focalizd |a instalacion de la central en la
zona de Juragod. Estos estudios e
investigaciones abarcaron, entre otras, los
siguientes temas:

- sismologia;

- geologia, geofisicae hidrolog{a;
- geodesia;

- meteorologia;

- oceanologia;

- hidrograffa;

- radioecologia;

- fondoradicactivo;y

- Otros.

Igualmente, en este periodo, se
acordé el Plan General de la Central y la
localizacidn de objetivos importantes de
infraestructura. Se iniciaron también
investigaciones de ingenieria para el
proyectode lacentral.

DISENO DE LA CENTRAL

- LaCentral Nuclear Juragud cons-
ta, en su primera etapa, de dos unidades
con reactores de tecnologfa rusa agua-
agua, moderados y refrigerados poragua -
ligeraapresion. Cada unodeellos tendrd
unacapacidad de generacidnde 417 MW
eléctricos. Esta tecnologfa seleccionada
es la mds segura y desarrollada por los
rusos y ademds coincide con la linea de
avanzada a nivel mundial,

Nuestracentral estd disefiada para
soportar grandes riesgos come:

- un sismo médximo de calculo de 8

grados segiin la escala MSK-64 y un
_ sismo de proyecto de 6 grados segtin
lamismaescala;

- un impacto de una aeronave de 20
toneladas de peso a una velocidad de
750 kildmetros por hora;

- ©n tsunami {maremoto) con proba-
bilidad de ccurrencia una vez cada
10.009 afios;

- unaondaexterior de choque producto
de una explosion; y

- la averia maxima del proyecto, que
consiste en la ruptura de la tuberia
principal del circuito primario de un
didgmetronominal de 500 mm, garan-
tizdndose el no escape de gases
radioactivos al medio ambiente,
confindndose éstos en el recinto de
contencién.

Fl disefio se realiza dando la
maxima prioridad a los aspectos de se-
guridad nuclear y radioldgica, esta-
bleciénduse sistemas triplicados, sistemas
pasivos y activos de seguridad, sistemas
de localizacidn de averias, medidas
antisismicas, control radiolégicodel per-
sonal, locales y medio ambiente, etc..
Adems, laceniral contard con un sistema
automatizado de control y direccion del
proceso tecnoldgico avanzado de una
firmaoccidental.
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1.AREA INDUSTRIAL

2,PATIO IE CONSTRUGCION
3.CIVIAD NUCLEAR

4.MUELLE GRANIES PES0S
S5«CANAL DB SALIDA

6.CANAL IE ENTRADA

7.Z0KA SANITARIA
8.LABORATORIO CONTROL RAD.EXT.
9.POLIGONO SOGEV
10.FERROCARRTL,

11.TALLERES MATTO CENTRALIZADO

PROGRAMA DE LA CENTRAL
NUCLEAR JURAGUA

_ Elprogramade lacentral nuclear
constade:

- edificaciones principales del dreain-
dustrial (reactores, turbinas, efc.);

.- edificaciones auxiliares {talleres,
laboratorios, abastecimientode agua,
ete.};

- base o patio de apoyo a la cons-

truceidn;

- muelles para grandes pesos;

- Politécnico Nuclear - Centro de
Entrenamiento;

- ramatferroviario;

-~ laboratoriode control radiolégicoex-
terior; y

- programadecbrassocialesy viviendas
(cindad nuclear, viatidad, instalacion
deservicios, efc.).

Se inici6 la ejecucion de este
prograrma a partir de fines de los setenta
con el Politéenico Nuclear y el patio de
construccion. Yaen 1983 se comenzé la
construccidncivil del reaindustrial dela
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ceniral, previéndose lapuesta en servicio
para el inicio de los afios noventa.

SITUACION ACTUAL Y
PERSPECTIVA DEL PROGRAMA
NUCLEOENERGETICO

Actualmente, 12 Unidad Uno se
encuentraal $0% desu construccidncivil yus
30-40% del montaje de equipos. El edificio
def reactor estd muy avanzado y en fase de
terminaciéndesu construccidncivil, mientras
que las edificaciones anxiliares estdn
pricticamente terminadas, exceptoeledificio
técnico-administrativoque estden fase inicial.

Desde septiembre de 1992, se
decidid la paralizacién temporal de los
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trabajos de construccidn y montaje en la
central, debido al impacto producido por
lasituacién econdmica en Rusia, nuestro
principal colaborador y suministrador, y
por no contarse con el financiamiento
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requerido para la terminacién de ta cen-
tral. Esto condujo a una etapa de reali-
zacién de trabajos.de conservacién de
equipos y edificaciones.

Se realizan gestiones con vistas a
lograr el reinicio de la construccidn y'la
terminacién de la central, dada la
importancia que reviste Ia misma para '
nuestraeconomfa. @
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The Nuclear Power Program

of Cuba:

CurrenT Situation and Qutlook

Juan G. Rodrfguez—Cardono/

INTRODUCTION

The Nuclear Power Program of
the Republic of Cuba s aimed at produc-
ing electric power to meet the country’s
economic and social development needs.
Pevelopment plans from the nineties to
the year 2000 have been envisaging broad-
ening and enhancing the following im-
portant productive sectors:

- the sugar cane industry and its
byproducts;

- the nickel industry and other miner-
als;

- tourism;

- the metal-working industry;

- publichealth and the pharmaceutical
industry;

- agricuitural and cattle-raising proj-
ects; and

- other sectors such as paper industry,
textiles, etc.

Since our country has no coal
reserves, facks substantial hydraulic re-
sources, and depends to a large extent on
otlimports for fuel tomeet ts total energy
consumption needs, development of the
Nuclear Power Program is of the utmost
importance. The Program began due to
assistance from the former Soviet Union
asaresuitof favorable technical coopera-
tion terms granted to Cuba as an underde-
veloped country belonging to the now-
extinctsocialist bloc. The eventual imple-
mentation of this Nuclear Power Program
willenable Cuba:

- tosubstantially reduce imported oil to
meet fuel requirements; and

- toreducethe environmental pollution
levels produced by gases stemming
from oil combustion.

JURAGUA
REPUBLICA DE CUBA
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In the early
seventies, an
electric power
development
study was
conducied. Asa
result, it was
determined that
the country’s
midsouth area
reguired a high
electric power
generation

capacity

66 +RevistaEnergética

GEOGRAPHICAL LOCATION AND
MICROLOCATION OF THE
JURAGUA NUCLEAR STATION

In the early seventies, an electric
power development study wasconducted.
As a result, it was determined that the
country’s midsouth area, in the Province
of Cienfuegos, required a high electric
power generation capacity.

In 1975, an agreement wasdrawn
up with the former Soviet Union o under-
take the constructionand exploitationof a
nuclear power station in this area of the
country, geared to providing technical
assistance and supplying equipment, ma-
terials, and documentation for this project.

In 1975-1980, a series of studies
and research was carried out in various
places of the Cienfuegos region. Finally,
in 1979, these studies were concluded. It
was determined that the station would be
located inthe Juragud zone. These studies

and research covered, among others, the

following areas:

- seismology:
- geolopy, geophysics, and hydrology;
- peodesy;
meteorology;
- oceanology;
- hydrography;
- radioecology;
- radioactive background; and
- others.

Likewise, during this period, the
power station’s general plan was agreed
upon, the mostimportant objectives of the
infrastructure were determined, and the
engineering research for the station’s
project also began.

DESIGN OF THE STATION

The Juraguad Nuclear Power Sta-
tion, inits first stage, is comprised of two
units with Russian water-water reactors,

moderated and cooled by pressurized light
water, Each unit wili have a generation

- capacity of 417 electric MW. The tech-

nology that has been selected is Russia’s
safestand mostdevelopedtechnology and,
moreover, 18 in keeping with the world’s
most advanced line of reactors.

Our station is designed to with-
stand high risks:

- an earthquake with a maximum of §
degrees according to the MSK-64
scale and project earthquake of 6 de-
grees according to the same scale;

- thecollision of a 20-ton airplane fly-
ing at a speed of 750 kilometers per
hour;

- atsunami (sea-quake) with a prob-
ability of occurring once every 10,000
years;

- an outside impact stemming from an
explosion; and
the project’s major breakdown, in-
volving the bursting of a main pipe-
line of the primary circuit with anomi-
nal diameter of 500 mm, thus ensur-
ing that radioactive gases will not be
releasedintothe atmosphere andcon-
fining these gases in the containment
vessel.

The project is being designed
granting priority tonuclear and radiologi-
cal safety. Triple redundancy systems,
passive and active safety systems, dam-
age-detection systems, anti-seismological
measures, radiological control of staff,
premises, andenvironment, etc., havebeen
envisaged. In addition, the station will
rely onan awiomatic system from a West-
ern bloc company for controlling and
managing the advancedtechnological pro-
cess.

PROGRAM OF THE JURAGUA
NUCLEAR STATION

The power station’s program in-
cludes the following:
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BAHIA  DE  CIENFUEGOS

JTURAGUA NUCLEAR POWER STATION
Industriai area
Censtruction yard
Nuclear city
Heavy-freight platform
Outletchannel
" Fniry channel
Sanitory zone
Exterior radiologicat controf laboratory
300KV polygon
Railway
Matto centralized workshops

bl i

—
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- main buildings of the industrial area

. (reactors, turbines, etc.);

- auxiliary buildings (workshops, labo-

. ratories, water supply, etc.);

- building support site or yard;

- heavy-freight platforms;

- Nuclear Polytechnic School - Train-
ing Center;

- railwaybranch;

- outside radiological control labora-
tory; and

- social works and housing program
(nuclear city, roadways, service fa-
cilities, etc.)

The implementation of this pro-
gram started in the late seventies with the
Nuclear Polytechnic School and the build-

ing yard. In 1983, the civil works of the
station’s industrial area started, and it
was expected that the plant would be
commissioned in the early nineties.

CURRENT SITUATION AND
OUTLOOK FOR THE NUCLEAR
POWER PROGRAM

At present, 0% of Unit One’s
civitconstructionand 30-40% of its equip-
mentassembly havebeencompleted. The
reactor’s building has progressed greatly
and is now in the final phase of its civil
cotistruction, whereas auxiliary buildings
are virtually terminated, except for the
technical and administrative building,
which is in ifs initial stage.
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In September. 1992, a decision
was made to temporatily stopthe station’s
construction and asserbly, because of
the problems that have emerged as a result
of the economniic situation being experi-
enced in Russia, our major collaborator
and supplier, and as result of a financial
shortfall preventing the station’scomple-
tion. This led to a phase involving the
conservation of equipment and buildings.

Steps are being taken tore-initiate
the building and termination of the sta-
tion, in view of its importance for the
Cubaneconomy.Qp
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