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El desarrolio
del sector

energetico
en GCuha

José Gonzalez Frances
Viceministro del Ministerio de Economia y
Planificacion de Cuba

dehido enfrentarse, ademas del conti-
nuadoe v recrudecido  bloguen
econtmico, del Gobierno de log Estados
Unidos, a la desaparicion de la URSE v el
sistema socialista mundial, 1o que afectd
significativaments a la economia nacional.

En los dltimos 10 = 12 afios, Cuba ha

Especificameante en lo que al sector anerga-
tico se rafiers, la desaparicion de la URSS
y [as especiales relaciones econdmicas v
comerciales que se mantanian con esta,
implicd la eliminacion de las importacio-
nes que se venian efactuando de cruda y
derivados dasde ase pais y |a paralizacidn
de los créditos en condiciones prafarencia-
les para inversiones en plantas termoeléc-
tricas, refinarias de petrdleo y otros.

Prepardndonos lo mejor posible para en-
frentar la crisis, tan temprano comao en
1993 el Gobierno aprobd ¢l Programa de
Desarroilo de Fuentes Nacionales de Ener-
gia, que hace énfasis fundamentalments en
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el incremento de las fuentes energélicas
propias y en el ahorro v uso racional de to-
dos (o5 porfadores energeticos.

A pesar de las dificiles condiciones econd-
micas de estos afios v de no tenar acceso
nuestro pais a financiamientos de organis-
maos multilzterales (8] BM, FMI BID). a
gjecucion de la estrategia disefiada por la
Revolucidn, ha permitido que a partir dal
afio 1994 hayamos comenzado un proceso
de recuperacion econdmica. En la energia
se han logrado importantes avances.

Examinemos algunos datos que confirman
esta favorable evolucion del sector ener-
gético:

= Dela oferta total de energia, en 1989
£l 33 % eran fuentes nacionales; en gl
2007 es algo mds del 50 %,

*  El patrolen v el gas natural de axtrac-
cion nacional en &l 1989 representa-
ban el 4 % de la oferta total de energia,
pasando en 2l 2001 a mds del 30 %,
Dal total de [a oferta de productos del
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petrolen en al 2001, o 40 % se satis-
face con fuentas nacionalas.

En el primer semestre del 2001, gl 55
Yo de la gensracion eléctrica del pais se
produce con fuentes nacionales; en
1989 era el 10 %,

En 1989 laz importaciones de pe-
troleo v derivados fueron de 11,6 Wt
fisicas y en el 2000 salo 6,0 MM, aun-
gue adn no se satisfacen todas las
necesigades,

En 1990 la intensidad energética fue
da 4,26 bep/1000 USD de PIB v en &l
1999 fue de 347 (19 % de reduccion
en 9 anos),

Esta reduccion de la intensidad ener-
feética se debe tanto a factores de
eficizncia (tecnologias mas eficientss,
medidas financieras v organizativas),
como a cambios en la estructura eco-
nomica del pais, al desarrallarse &l
turismo y la industria farmaceutica v
biotecnologica, gue tienen bajo consu-
mo energético,

Con la aplicacion de un programa de
ahorro de electricidad en (3 poblacion
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{PAEC) se ha logrado en los tres (lti-
mos afios reducir en unos 100 MW, el
crecimienta de la demanda en las *ho-
ras punta’, lo gue reduce los
requerimientas de inversion en nua-
vas plantas.

En la produccion de petralen {incluye gas
acompafiante en t€rminos squivalentes), al
salto productivo ha sido significativo, va
fue e una produccion de 750 Mt fisicas en
1989, este afio 2001 se llegard a alrededor
de 4 MMton v se trabaja por alcanzar una
produccion total de 6 MMton en el afo
2005,

En este logro, se ha contado con la partici-
pacién de companias extranjeras, gue han
aportado capital y tecnologia. Proximamen-
te se comenzard la exploracidn en nuestra
Zona Econdmica Exclusiva del Golfo de Wé-
jico y de resultar validos los prondsticos da
nuestros gedlogos, en el proximo quingue-
nio s incrementara ain mas la disponibi-
lidad nacional de petrdleo, aspirindose a al-
canzar cifras superiores para cubric en mu-
cha mayor medida nuestras necesidades,

El cosficients de importacidn de portadores
energéticos vs PIB en los Oltimos 10 anos
se ha reducido an algo mas del 40 %, co-
mi resultado del incremento sostenido da
lag fuentes nacionales, fundamentalmen-
te, patrdleo y gas.

Enlos primeros afios del decenio de los 90,
por lag razones explicadas al inicio de este
articulo, se registrd un significativo deterio-
ro de la capacidad de gencracion eléctrica
de servicio pablico v fuertes “cortes” en el
servicio sa tuvieron gue dar en los afios
83y 94, Ese nepgativo pasado va ha queda-
do practicamente superado en |a historia da
estos heroicos afios.

Se terminaron y estdn en explotacion dos
nuevas unidades de 250 MW cada una,
an la provincia de Oriente (de procedancia
checa), se han montado capacidades nue-
vas por 1680 MW (mas 115 MW en
proceso de terminacion) para utilizar el
gas acompanante, en una empresa mixa
con una firma extranjera, se lleva a cabo la
modarnizacion de unidades generadoras
de procadencia soviética v checas (1500
MW en total) v se dispone ya de una uni-
dad de 11 MW en la bsla de fa Juventud, en
la modalidad de BOOT con una firma ex-
tranjera.
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Hoy la capacidad instalada del pais es de
4460 MW, de ello 880 MW de avtopraduc-
tores (principalmente la industria azucare-
ra). De ese total, 4236 MW estan interco-
nectados formando un sala sistema eléctr-
oo nacional con doble circuilo da 220 KV,
sefislandose que mas del 95 % de la pobla-
cidn cubana dispong de eleciricidad,

El 5 % restante se encuentra 2n zonas ais-
ladas, fundamentalments an (a5 montafas,
Mo obstante, existe un programa para su
elactrificacion paulating a partir de siste-
mas aislados basados en energia solar,
microbidroeléetricas, plantas diesel aisia-
das, enargia edlica. ate, teniendo en cuanta
la imposibilidad del Sistama Energético Na-
cional de llegar a 2503 lugares por razones
de su elevado costo financiera. Esta permi-
tird ya aste afio que todas las escuelas en
gsas ronas cuenten con televisidn v po-
dran recibir computadoras en un futuro
CETCANGD.

Una parte importanta de las capacidadas
instaladas de servicio poblico sa han prepa-
rado para utilizar el petraleo crudo nacional
yoen los afos inmediatos se acometerd la
adaptacion de otras, por lo que antes de
que finalice este quinquenio, practicamen-
te toda la electricidad serd generada con
fuentes nacionales (petrdlen, gas acompa-
nante y bagazo de cafa. asi como una
pequefia proporcion de energia hidraulica).

En nusstras proyecciones futuras, se con-
templa el desarrollo de la generacidn de
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elactricidad sobre la hase de RAC {hagazo
y paja de cafa). para 1o cual se reguiers fi-
nanciamiento externo, contandose ya para
gsto con una colaboracion del PNUD para
una primera planta.

5i bien el desarrollo inmediato se basz en
gl petrdleny también en la utilizacion de los
HAC, no deiamos de lado fas ofras fuentas
renovables de energia, Al respecto:

*  Esia en desarrolle un programa de
construccion de pequenas cenfrales
hidrogléciricas (actualmeante se dis-
pane de 176 plantas ¢on 57 MW de
capacidad instalada), para utilizar

nuestras disponibilidades de agua v
cubrir lugares aislados adonde no
puede llegar el Sistema Eléctrico Na-
cional.

= Sedesarrolla un programa para la ins-
talacién de celdas fotovoltdicas, en
lugares remotos, de consultorios del
médico de la familia v ascuclas: esta
gitimo programa forma parte da ung
mas ambicioso de masificacion de la
cullura, que orienta y dirige personal-
mente nuestro Comandante en Jefe
Fidel Castro Ruz..

*  Secontinda trabajando en otras fuen-
tes, principalmente la energia edlica y
el biogas.

El sector energético cubano estd abierto a
[a inversion axtranjera, al amparo de la Ley
Mo, 77. Actualments se trabaja en el pro-
yecto de nueva Ley Eléctrica, que incluird la
participacian también de invarsionistas fo-
ranens an los casos necesarios.

Finalmente, se debe senalar que para fines de
esfe ano, los organismos correspondiantas
detien presentar al Gobierno, una propuesta
del “Programa esfratégico de desarrallo de fa
anergia”, que contemple un horizonte hasta
gl 2010, gue serd - una vez aprobado- &
guia de trabajo para el futuro cercano,

Agradecemos a la OLADE Ia posibilidad de
exponar en las paginas de su Revista Ener-
gética, estos modestos fogros de fa
energética cubana, que son salo fruto del
trabajo ahnegado de nuestro pueblo revo-
lucionario,
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PRINCIPALES INSTITUCIONES
RELACIONADAS
CON EL SECTOR EMERGETICO

MINISTERIO DE ECONOMIA Y PLANIFICA-
CION

Prapong al Gobiemo la poiitica energética del
pais; realiza los Balances Materiales de los
Portadorss Enargélicos; ejecuta la ingpac-
cian energética a través de la Inspeceion Bs-
tatal Macional; capta, procesa v publica 1as
estadisticas energéticas a través de la Ofici-
na Macional de Estadisticas; efectia investi-
gaciones diversas a través del Instituto Ma-
cional da Investigacionas Econdmicas.

MINISTERIO INDUSTRIA BASICA

Da este organismo dependen la Unidn Eléc-
trica, que concentra la mayor parta de la ge-
neracion eléctrica del pafs v administra el
sistema Eléctrico Nacional, asi como 12
Unidn CUBAPETROLED, que concantra las
actividades fundamentales relacionadas
con los hidrocarburos,

Este grganismo orienta y dirige &l Progra-
ma de ahorro de electricidad (PAEC),

MINISTERIO DEL AZUCAR

Principal cogenerador de elactricidad del
pais, sobra |a base de RAC (bagazo v paja
de cafa).

INSTITUTO NACIONAL DE RECURSOS HI-
DRAULICOS

De él dependen las hidroeléctricas {exclu-
vendo la del Hanabanilla), llevando a cabo

un programa de desarrollo de esta fuenie
energética nacional

MINISTERIO CIENCIA, TECNOLOGIA Y ME-
D10 AMEBIENTE

Dirige la politica de investigacion cientilica
y técnica del pais, incluyendo |a relaciona-
da con la energia

Celebra diversos aventos en el afio con re-
lacion a este tema, entre ellos el evento
TECMNQURE, relacionade con las tecnolo-
gias para gl ahorro v uso racional de la
anergia.

MINISTERID DEL COMERCIO EXTERIOR
A través de la empresa CUBAMETALES s
realizan importacionas de fuel oil v dizsel,
otras importaciones se efectian por la em-
presa PETROMAX da CUPET.

MINISTRIO INVERSION EXTRANJERA Y
LA COLABORACION

Es el reprasentante de Cuba en QLADE y en
olras organizaciones multilaterales de ca-
racter mundial y regional; tiene a su cargo
la gestion de la colaboracion internacional.

MIMISTERIO DE INFORMATICA Y LAS CO-
MUNICACIONES

Al Grupo de la eleciranica de este Organis-
mo partenece la empresa ECOS0OL-50-
LAR, que produce equipamiento para la
utilizacion de fuentes renovibles de ener-

gia.
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MINISTERIO EDUGACION SUPERIOR

& este organismo pertenecen fas Universi-
dades del pais, donde se forman los inge-
nigros, economistas y otras especialidades
afines a la actividad de energélica; tamhién
realizan investigaciones relacionados con la
gnergia a través de  dependenciag como
CETER v ptras.

MIMISTERIO DE EDUCACION

Estan aplicando un programa en las ense-
fanzas primarias, secundarias v pre — uni-
versilarias, para pramever 2n los astudian-
tes un sentimignto favorable sobre el uso
adecuado de la engrgia.

MINISTERIO INDUSTRIA PESQUERA
Opera la flota de barcos de cahbotaje de
combustibles v algunos barcos para la
importacian de petréleo crudo y deriva-
dos.

MINISTERIO DE TRANSPORTE

Opera los ferrocarriles, uno de los medios
utilizados para la transportacion de com-
hustibles.

MINISTERIO DE COMERCIO INTERIOR
Se ocupa da la distribucion a la poblacion,
de Iz Karosene como combustible domés-
tico.

CUBASOLAR

Sociedad Gubana (ONG) para promover gl
desarrolio v la utilizacidn de las fuantes re-
novahles de anergia.

19



qQy G

| i wl | LATIN AMERICAN ENERGY
% : =L : =5 S Sk - . DRGANIZATION

Yaar 25, number 3, July-August-September 2001

OLADE's Forums start up their activities

e Algeria: First Participating Country in OLADE
* Thoughts on the energy sector reform process in Latin America and the Caribbean
Sebastian Bernstein, International Consultant
* Energy sector development in Cuba
José Gonzalez-Frances, Vice-Minister of Economy and Planning of Cuba
« The California deregulation experience: A model of managerial failure
Robert A. Laurie, Commissioner of the California Energy Commission
« (Central America: Energy efficiency, a mainstay for the development of the electric power sector
« Business and investment opportunities in the energy sector
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José Gonzalez-Frances
Vice-Minister of Economy and
Planning of Cuba

ver the last 10-12 years, Cuba has

fhad to face the disappearance of

the Soviet Union and the waorld
socialist system, in addition to the con-
tinued and worsening  BConomic
embargo by the U.5. Government, which
have substantially affected the national
BCONOMY.

Specifically with respect to the energy
sector, the breakup of the Saviet Unian
and disappearance of the special eco-
nomic and commercial relations that
were maintained with it have implied the
elimination of the imports of crude oil
and oil products from the Soviet Union
and the halt of preferential loans for
investments in thermoglactric plants, oil
refineries, and other projects.

In order to prepare itself as best as pos-
sible to  address the crisis, the
Government, as early as 1993, approved
the Program for the Development of
Mational Energy Sources, which essen-
tially emphasizes an increase in the use



of the country’s own energy sources and
the saving and rational use of all energy
SOUICES.

Despite difficult economic conditions
during these years and although our
country did not have access to funding
from multilateral organizations (for
example, World Bank, IMF, and IDB),
implementation of the strategy designed
by the Revolution has enabled econom-
ic recovery to begin as of 1994, In
energy, majar progress has been made.

Lat us examine some data that confirm
this favorable evolution of the enargy
sector:

= In 1989, 33% of total energy supply

was from national sources, whereas

by 2001 this share is now slightly
over 50%.

* |n 1989, oil and natural gas extract-

ad from the country accounted for

% of total energy supply, whereas

by 2001 they accounted for more

than 30%. In 2001, 40% of total

supply of oil products come from
national sources.

In the first semester of 2001, 55% of
the country’s power generation was
produced from nalional sources,
whereas in 1989, this share amount-
ed to 10%.

In 1989, the imports of ail and prod-
ucts amounted to 11.6 M physical
Mt, whereas in 2000, they amount-
gd to only 6.0 MMt although all
needs are still not met,

In 1990, energy intensity amounted
to 4.26 BOE per US$1000 of GDP
and, in 1999, it amounted to 3.47
{19% decling in nine years). This
reduction is due not anly to higher
afficiency (more efficient technolo-
gies, financial and organizational
measures}, but also to changes in
the country's econamic structure,
with the development of tourism and
the pharmaceutical and biotechnol-
ogy industry, which entail low
energy consumption,

With the application of an electricity
saving program in the population
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[PAEC), aver the last three years, it
has been possible to reduce by
about 100 MW the growlh of peak
demand, which reduces the need for
investment in naw plants.

In oil production (it includes associatad
gas in equivalent terms), there has been
a substantial rise in production, since
from a production of 750 physical Mt in
1989, there will be a production of about
44 MM this year and efforts are baing
made so that total production will
amount to & MMt by 2005,

To reach this goal, foreign companies
have participated by contributing capital
and technology. Soon exploration will
begin in our Exclusive Economic Zone
of the Gulf of Mexico, If the forecasts of
our geologists turn out to be valid, over
the next five years, the country’s avail-
ability of oil will rise even more, with
expectations of even higher figures to
meet our needs to a greater extent.

The ratio between the import of energy
sources and GOP aver the last 10 years
has declined by somewhat maore than
40%, as a result of the steady growth of
national energy sources, basically oil and
gas.

During the early nineties, for the reasons
explained at the start of the present arti-
cle, a substantial decline of public servica
electric power generation capacity was
recorded and major service ouiages
aceurred in 1993 and 1994, This nega-
tive past has been virtually overcome in
the history of these heroic years.

Two units of 250 MW each one {from
the Czech Republic) were finished and
are now operating in the province of
Oriente. New capacity for 160 MW {plus
115 MW in the process of being finished)
has been assembled to use associated
gas, in a joint venture with a foreign
campany. Power generation units from
the Soviet Union and the Czech Republic
{a total of 1500 MW} are being modern-
ized.  One 11-MW unit is already
available on the |sla de la Juventud, func-
tioning with a BOOT scheme with a
fareign firm.

Today, the country’s installed capacity is
4460 MW, of which 880 MW are from
salf-producers (mainly the sugar cane
industry). Of this total, 4236 MW are
interconnected, comprisad of one single
national power grid with a double circuit
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of 220 kV. It is noteworthy that more
than 95% of Cuba’s population benefits
from electricity.

The remaining 5% are located in remote
areas, basically in the mountains.
Nevertheless, there is a program for grad-
ually providing electricity to these areas
using stand-alone systems with solar
enargy, micro hydropower plants, stand-
alone diesel plants, wind energy, etc., since
it is impossible for the Mational Energy
Systemn to reach these places because of
the high financial cost involved. This will
ansure that all schools in these areas will
fave television and will be able to receive
computers in the near future,

A substantial part of installed public ser-
vice capacity is prepared to use the
country's crude oil and, in the near futura,
the others will also be adapted to national
crude. Therefore. before the end of this
five-year period, virtually all electricity will
be generated by national energy sources
foil, associated gas and sugarcane
fiagasse, as well as a small proportion of
hydraulic energy).

Our forecasting for the future envisages
the development of electric power gener-
ation using bagasse and sugarcane straw
(RAC), for which axternal financing is
needed. The collaboration of the UNDP is
alreacly available for a first plant.
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Although immediate development is based
on oil and also on the use of RAC, we are
not neglecting other renewable sources of
energy. Regarding this;

= A program to build small hydropow-
er stations is under way (at present,
there are 176 plants with an installed
capacity of 57 MW) to use our water
resources and to meet the needs of
remate places that the National
Electric Power System cannot reach.
*  Aprogram to install photovoltaic cells
in remote places for family medical
consultations and schools is under-
way. This program is part of ong of
the mast ambitious programs for the

mass dissemination of culture, which
i oriented and directed personally by
our Commander-in-Chiaf, Fidel Castro
Ruz.

= Work continues to be done on other
sources, mainly wind energy and bio-
fas.

Cuba’s energy sector is opan ta foreign
investment, as provided for by Law No. 77.
At present, the hill for the New Electric
Power Law is being worked on. It will also
include the participation of foreign
investors, when necessary.

Finally, it should be pointed out that, by the
end of this vear, the corresponding orga-
nizations must subimit to the Governmeant
a proposal for a Strategy Energy
Development Plan, which envisages a
horizon up to 2010, which will be the
guideline for the near future once it is
Approved.

We would like to thank OLADE for the
opportunity to present, in its Energy
Magazine, these modest achievements by
Cuba's energy sector, which are only the
outcome of the dedicated work of our rev-
olutionary people.

PRINCIPAL INSTITUTIONS INVOLVED IN
THE ENERGY SECTOR
MINISTRY OF ECONOMY AND PLANNING

Il proposes the countrys energy policy 1o
the Government; it prepares the Material
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Balances of Energy Sources; it conducts
gnergy inspections through the Mational
State Inspection Office; it takes, process-
as, and publishes energy statistics through
its National Statistics Office; it carries out
various research efforts through the
Mationzl Economic Research Institute,

MINISTRY OF BASIC INDUSTRY

The Electric Power Union belongs to the
Ministry. It accounts for most of the coun-
try's electric power generation and
administers the Mational Electric Power
System, as well as the CUBAPETROLEQ
Unian, which is in charge of essential activ-
ities in hydrocarbons.

This organization orients and directs the
Electricity Saving Program (PAEC).

MINISTRY OF SUGAR

Principal cogenerator of the country's elec-
tricity, using RAC (bagasse and sugarcang
straw).

NATIONAL INSTITUTE OF HYDRAULIC
RESOURCES

It is in charge of hydropower plants
{except for the plant of Hanabanilla) and
the program for developing this national
source of energy.

MINISTRY OF SCIENCE, TECHNOLOGY
AND THE ENVIRONMENT

I directs the country’s scientific and tech-
nical research  policy, including
energy-related matiers.

It holds various events during the year
regarding this matter, among which the
TECMNOURE event, related to technologias
far energy saving and the rational use of
energy.

MINISTRY OF FOREIGN TRADE

Through the company CUBAMETALES,
imports of fuel oil and diesel were made;
other imports were made by the PETRO-
MAX company of CUPET.

MINISTRY OF FOREIGN INVESTMENT
AND COLLABORATION

It represents Cuba in OLADE and in ather
world and regional multilateral organiza-
tions, It is in charge of managing
international collaboration.

MINISTRY OF INFORMATICS AND COM-
MUNICATIONS

The company ECOSOL-S0LAR, which
produces aquipment for the use of renew-
able sources of energy, belongs to the
electronics group of this institution.
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MINISTRY OF HIGHER EDUCATION

This institution is in charge of the country's
universities, where engineers, economists,
and other professionals involved in ener-
gy activities are trained. It also conducts
energy-related research through agencies
such as CETER and others.

MINISTRY OF EDUCATION

Itis implementing & program for primary
school, secondary school, and pra-uni-
versity teaching to promote the suitabla
use of energy among students.

MINISTRY OF FISHING INDUSTRY

It operatas the fieet of fual coasting vessals
and some ships for importing crude ail
and oil products.

MINISTRY OF TRANSPORTATION

It operates the railway, ong of the means of
transportation used to carry fuel.

MINISTRY OF DOMESTIC TRADE

It takes care of distribution of kerosene as
a household fuel to the population.

CUBASOLAR

A Cuban nongovernmental arganization to
promote the development and use of
renewahle sources of enargy.
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