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WHAT IS COGENERATION?

Cogeneration defines those processes in which useful electric (or mechanical) energy and heat energy are produced simultaneously
from fuel.

Cogeneration systems are efficient alternatives to traditional mains-energised systems and boilers.

Cogeneration is a fully developed technology that is well intfroduced in the industrial sector. For a few years now, owing to its unquestionable
advantages, it has also been successfully used in the service sector.

COMMENTS ON THE EFFICIENCY OF COGENERATION AS COMPARED
TO OTHER ELECTRICITY AND HEAT GENERATING SYSTEMS

Simultaneous generation of electricity and heat in cogeneration plants helps using the fuel energy to incomparable levels.

Compared with the generation of electricity in a thermal power station and the production of heat with a boiler, the simultaneous
generation of eleciricity and heat in a cogeneration plant equipped with a GUASCOR gas engine permits savings of about one third
of the primary energy.

The cogeneration systems developed by GUASCOR are efficient alternatives to tradional methods based on the use of the electric power
system and of generating heat with boilers.

Fotencia
Electrica 40%

Potencia
Calorifica 55%

Matural
100°%:

Pérdidas 5%

ADVANTAGES

There are plenty of advantages offered by cogeneration both to its users and to the society as a whole.

Advantages for the user:
Reduction of energy costs, through savings of primary energy and the lower operating cost of a cogeneration plant.
Independence from the mains and reliability of supply, since the energy necessary for the industrial processes is self-generated.

Size of the cogeneration plant according to the process’ energy requirements.

Advantages for the society:
Increased protection of the environment, as emissions are drastically reduced.

Improved efficiency of energy generation; electricity and heat generation, transport and distribution cost cut-down, since energy is
produced at the place at which it is consumed.

Greater balance between the demand and supply of energy, which results in the reduction and stability of the energy prices.




Cogeneration represents a profitable investment again.

GUASCOR offers you a specialist proposal for comprehensive implementation of this plan:

* We study and dimension the new cogeneration system that will best meet your requirements.

* We design, build and start the plant, reducing the completion times as much as possible.

* We upgrade and redeploy your existing cogeneration facility to restore it to optimum levels of profitability.
* We operate and service your plant, ensuring high usability rates.

* We manage your production of electricity and make it available to the market, maximising your incomes.
* We advise you and make use of our related consumables buying capacity to minimise costs.

The result: Improved competitive edge and global performance of your business.

784,444kWe installed power at 601 plants equipped with 1350 GUASCOR gas modules.
There are GUASCOR cogeneration systems operating all over the world, in the following sectors or
applications: Aeronautics, catering, cement, ceramics, chemical, cold storage, distribution chain (shopping
centres), education (universities), environment, farming and cattle breeding, food, health (hospitals), industry,
leisure (sports centres), mining, paper, textile, etc.
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COGENERATION

Environment-friendliness, profitability, performance, usability and maintenance service

ENVIRONMENT-FRIENDLINESS

Based on the total useful energy generated, the NO3 and CO?2
emissions produced by a system comprising a thermal power
plant and a boiler almost double those released by a GUASCOR
gas engine-operated cogeneration plant.  GUASCOR gas engine-
operated cogeneration plants comply with the strictest emission
regulations in force.

PROFITABILITY

Cogeneration must be applied to those processes where heat
and part of the electric energy produced by the cogeneration
module can be used in an efficient manner.

The Governments of the most developed countries recognise that
cogeneration is the most effective and less polluting system for
making the most of a fuel in terms of energy. This is why there
exist regulations intended to foment the use of this energy
production system.

High-performing cogeneration plants successfully pass every
profitability test.

Beside fuel and electric power costs, there are other very important
factors which must be taken into account in order to secure
outstanding economic results from the exploitation of a
cogeneration plant. The performance of the cogeneration module,
the availability and quality of the maintenance and repair service
are constituents of the produced energy price.

Official technical service

GUASCOR

MAINTENANCE SERVICE

QUALITY AND ENVIRONMENT

GUASCOR S.A., in the framework of its commitment to quality,
continual improvement and the environment, has been awarded
the Registered Company Certificates to 1ISO 9001 quality standard
and to ISO 14001 environmental management standard by
Lloyd s Register Quality Assurance.

UASCOR SA
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PERFORMANCE

GUASCOR equipment’s performance ranks among the best. The
GUASCOR engine features a combustion chamber which permits
maximum use of the fuel energy. A last-generation electronic
control of ignition and carburetion enables automatic adjustment
of the working parameters and optimising efficiency according
to the gas quality and charges. Due to the heavy-duty alternators
selected for this application, the GUASCOR modules have an
exemplary electric efficiency.

USABILITY

This is as important as performance, or even more so. The
decrease in a cogeneration plant generated energy, further to a
two-days breakdown, amounts to a 0.6% power loss if the said
plant operates 8000 hours a year. For plants with less hours of
operation per year, the effect is greater.

Usability depends on the existence of a good technical assistance
service and GUASCOR undoubtedly is the brand with the most
developed service network.

assistance service
hour

Cogeneration modules operate a great number of hours a year and require maintenance.

It is impossible to get good performance and a high usability ratio from the cogeneration plant, if servicing is not carried out in a
professional manner, at a high standard of service quality. A good maintenance service is equally or more important than the two
previous characteristics.

GUASCOR, supported by an extended and proven quality service network, also proposes maintenance contracts that guarantee the
equipment’s performance throughout their operating life.

GUASCOR's comprehensive maintenance contracts guarantee the correct operation of the cogeneration system and include the supply
of all the consumables, except for fuel. They also cover corrective maintenance in case of a possible failure, which means users have
a fotal warranty on the equipment. The quick responsiveness of GUASCOR’s assistance service has been recognised and appreciated
for years both by the industrial sector and by the demanding marine-fishing sector.




COGENERATION

With hot air production and air conditioning

COGENERATION WITH HOT AIR
PRODUCTION

Cogeneration with hot air production for drying processes is the simpler
system, since the elements necessary for heat recovery are basically
the same as would be required to cool the engine.

This type of cogeneration is usable in processes where hot air is needed
for drying purposes, namely in the ceramic industry, lucerne dehydration,
manure or sludge dewatering, etc.

Heat from the engine liners, in the form of hot water, is converted into
hot air in an aircooler. And this hot air is mixed with the exhaust gases
in a chamber. On the controlled mixing process and the correct
determination of the amount of air needed by the drying process
depends the success of an application in which GUASCOR possesses
a very extensive experience.
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COGENERATION FOR AIR CONDITIONING-ABSORPTION

Using cogeneration to produce hot water for heating systems is widespread in all of Euroope. Since the demand for heating varies according
to the seasons, a cogeneration system would not be profitable if heat generated by the cogeneration modules were not used in the summer.

In summer, what is really needed is cold water for air conditioning, and this is usually obtained by means of high power-consuming
refrigerating compressors.

An effective alternative presently consists in using absorption chillers which are fed with hot water from the cogeneration modules and
provide cold water without any draw on electric energy. This makes it possible to get a uniform curve of the cogeneration receiving facilities'
heat energy demand and to reduce the electricity bill at the same time. The system is successfully used in air conditioning plants for the
tertiary sector as well as in important industrial applications, such as the food, chemical and other industries.
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Atocha Railway Station (MADRID). Igyatemi Square Business Center  University of Santiago de Compostela.
(SAO PAULO).
Cogeneration : Cogeneration loop:
1.272 kWe Trigeneration: 3.500 kWe
3.000 kWe

1l GUASCOR




COGENERATION

with hot water production and cogeneration in greenhouses

COGENERATION
WITH HOT WATER
PRODUCTION

ALL-WATER MODULES

Health care sector:

18,813kWe installed power at 20 plants
equipped with 38 GUASCOR
cogeneration modules.

. Cogeneration with hot water production probably is
the type of cogeneration first put into practice.
The so produced hot water can be used as is either as
Sanitary Hot Water or in washing, heating or any
industrial processes.

lts scope of application is very wide, ranging from
applications in the tertiary sector, such as hospitals,
hotels, sports centres, swimming pools, hypermarkets,
etc., to the most complex uses in an industrial
environment.

Hot water is produced by recovering almost the total
engine heat. Heat from oil and intercooler is used; heat
is recovered from the wet liners circuit and the exhaust

gases.

COGENERATION IN GREENHOUSES

175,119kWe installed power at 159 greenhouses equipped with 309 GUASCOR cogeneration
modules.
Due to its great energy utilisation rate and contribution to photosynthesis, cogeneration reaches its maximum level of effectiveness when

applied to greenhouses. GUASCOR has installed over 300 systems in various greenhouses in Spain and other European countries like
the Netherlands, Belgium, Italy, Germany, etc.

Natural gas-operated cogeneration modules represent a very profitable investment. Investments can be rapidly paid back thanks to the
possibility of selling up to 90% of the generated electric energy to the electric power system at a good price, the exploitation of heat, and
the use of exhaust gases to provide carbon dioxide to plants in the greenhouse. GUASCOR's wide range of modules enables cogeneration

patterns to meet the specific requirements of every greenhouse.
® .
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COGENERATION

At landfills and sewage treatment plants

COGENERATION AT LANDFILLS

Lundfi" biogas: Czu\z?risng Dewatering
66,219kWe installed power at 66 landfill and freaiment

sites equipped with 115 GUASCOR Flore
cogeneration modules.

Generated electricity

Years ago, bio%os developing on landfill sites as a result of
the organic mafter’s anaerobic fermentation was extracted by

means of a suction system and burnt in flares.

Since then, the extraction process has been improved and
iogas is_now used, once treated, as fuel in GUASCOR
cogeneration modules in order to produce electricity and heat.

GUASCOR has a great experience in this field and our
machines are used in many countries.

Most of the electric energﬂ{ is exported and heat can be used
I

in nearby facilities. Installing biogas cogeneration modules <~—— Organic Sketch of biogas production
on Ionf‘llysites is very simple and operafing them generates waste and use in an organic
economic resources that contribute to defraying the considerable waste treatment plant on
operating costs of controlled landfills. a landfill site

Feebaas -r.-....‘m : =

COGENERATION AT SEWAGE

TREATMENT PLANTS

Digester biogas:

41,862kWe installed power at 58 waste
water treatment plants equipped with 95
GUASCOR cogeneration modules.

Sludge Using GUASCOR cogeneration equipment in waste water

treatment works is very simple and profitable. Result of the
anaerobic fermentation of sludge during the tertiary phase
of the sewage freatment process is a methane-rich gas
(biogas).

Once adequately treated, this biogas is used as fuel in
special-purpose GUASCOR cogeneration modules. These
produce electric energy for the works and hot water for the
digesters. When the process demand for hot water is lower
due to climatic conditions, the exhaust gases of the gensets
can be used for sluge drying.

Sludge
Hot water It is also frequent to use biogas-fuelled engines as direct
drivers of agitators.

 GUASCOR'
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GUASCOR EN EL MUNDO

GRUPO GUASCOR

Arkaute, 5

01192 ARKAUTE (ALAVA)

PO. Box 768

Tel.: +34 94527 84 00

Fox: +34 9452552 15

E-mail: grupoguascor@gr.guascor.com

GUASCOR I+D

PARQUE TECNOLOGICO DE ALAVA
Leonardo da Vinci, 12

01510 Mifiano (ALAVA)

PO. Box 768

Tel.: +34 945 29 87 55

Fax: +34 94529 87 75

E-mail: mscendoya@id.guascor.com

GUASCOR SERVICIOS

Avda. Cardenal Herrera Oria, 63 - 4°
28034 MADRID

Tel.: +34 91 334 09 10

Fax: +34 91 358 52 10

E-mail: msol@serv.guascor.com

GUASCOR ENERGIA

PARQUE TECNOLOGICO DE ALAVA
Leonardo da Vinci, 12

01510 Mifano (ALAVA)

PO. Box 768

Tel.: +34 94529 87 55

Fax: +34 94529 87 75

E-mail: Igarcia@id.guascor.com

NACIONAL

ARDORA, S.A.
Tomds A. Alonso, 152
36208 VIGO (PONTEVEDRA)
Tel.: +34 986 21 32 38
Fax: +34 986 21 4577
E-mail: ardora@teleline.es

GUASCOR ANDALUCIA
C/ La Anunciacién n® 7.
Urbanizacién Vista Hermosa
41920 SAN JUAN DE
AZNALFARACHE - SEVILLA
Tel.: +34 95417 14 46

+34 95417 14 47
Fax: +34 95417 14 44
E-mail: sevilla@guascor.com

GUASCOR CATALUNA
C/ Anton Fortuny 14-16 esc. A-4° - 1°
08950 Esplugues de Llobregat
(BARCELONA)
Tel.: +34 93 47056 10
Fax: +34 93 47056 11
E-mail: barcelona@guascor.com

GUASCOR MADRID
Avda. Cardenal Herrera Oria, 63, 4°
28034 MADRID
Tel.: +34 91 334 09 10
Fax: +34 91 358 52 10

E-mail: madrid@guascor.com

INTERNACIONAL

GUASCOR ARGENTINA

Olavarria, 130 -150 - 1162 BUENOS AIRES
ARGENTINA

Tel.: +55-11-3168-7040 / +541-14-3010457
+541-14-3011874
Fax: +541-14-302-9613

E-mail: gcraig@guascor.com.ar

GUASCOR DO BRASIL

Rua Viradouro, 63 - Cj. 52 Chécara ltaim
SAO PAULO - SP CEP. 04538-110
BRASIL

Tel.: +55-11-3168-7040

Fax: +55-11-3168-5237

E-mail: guascor@sp.guascor.com.br

GUASCOR DE MEXICO, S.A. DE C.V.
Temistocles 23-7° Piso Col. Polanco Chapultepec
11560 México, D. F

Tel.: +52 555219 2235

Fax: +52 55 5219 2238

E-mail: guascor@guas-mex.com

GUASCOR INTL. INC

7220 NW 36 Street - Suite 310
MIAMI - FLORIDA 33.166 USA
Tel.: +1 305 436 89 29
Fax: +1 305 436 96 33

E-mail: guascor@bellsouth.com

GUASCOR COGENERAZIONE ITALIA, S.R.L.
Via Orvieto, 1

00040 Pomezia

ROMA

Tel.: +39 06 91627841

Fax: +39 06 91251125

E-mail: gci@guascorcogen.it

GUASCOR MAROC

Port de Péche

B.P. 792 AGADIR PRINCIPAL - AGADIR
MARRUECOS

Tel.: +212-4-8843717

Fax: +212-4-8842804

E-mail: guascormaroc@menara.ma

GUASCOR INDIA PRIVATE LTD.
P104B, Bock F - New Alipore
Calcutta - 700053

Tel./Fax: 91 33 46 84361

E-mail: guascor@vsnl.com

J/GUASCOR S.A.

Materials and specifications are subject to change without notice.

Barrio de Oikia, 44 * 20759 Zumaia. Gipuzkoa. Spain * P.O.Box 30
Tel.: 34 943 86 52 00 » FAX: 34 943 86 52 10
e-mail: guascor@guascor.com * www.guascor.com





