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The project "Reducing emissions through the
application of cogeneration in the industrial and
commercial sectors in Chile”, was implemented
by Deutsche Gesellschaft fur Internationale
Zusammenarbeit (GIZ) GmbH, the Chilean
Ministry of Energy and the Energy Sustainability
Agency between 2017 and 2022, on behalf of and
financed by Germany’s Federal Ministry for the
Environment, Nature and Nuclear Safety (BMU)

v {

through the Climate Protection Initiative (IKI) in
the framework of Chile-Germany cooperation.
The objective of this project was to promote
the development of cogeneration in Chile,
contribute to the development of appropriate
technical regulations for this technology, and
bolster the capacities of Chilean institutions in
the public, industrial and commercial sectors.

2015

Preparation and structuring
of the project.

Technical support and
stakeholder awareness-
raising.

2016

Creation of the cogeneracio-
neficiente.cl website.
Technical support for the
Superintendency of Electri-
city and Fuels (SEC) in the
development of regulations
for efficient cogeneration.
Development of the first
applied cogeneration course.

2017

Technology tour of Germany
with SEC counterparts, review of
Germany’s cogeneration safety
rules and technical regulation
and its applicability to Chile.

Review and preparation of pre-
feasibility studies for the industrial,
commercial, and public sectors

2018

Drafting of potential studies in
several productive sectors and
the real estate sector in Chile.
Development of a tool to
estimate the energy efficiency
potential of MSMEs.

Development of an advanced
course for the design of
cogeneration facilities and
exclusive cogeneration contracts.

PROJECT CONTEXT

Learn more about this project

cogeneracioneficiente.cl

CHP in the portfolio of 4echile.cl

Video about CHP

‘-ﬂ,ﬁ

2019

Policy study on district energy and
cogeneration undertaken. Support
in the preparation of a draft district
energy bill.

Donation of cogeneration equipment
to the Catholic University of Valparaiso
(Quilpué campus) to implement
a cogeneration heat integration
laboratory.

2020

Preparation of a specific
cogeneration examination
for the Energy Sustainability
Agency’s records. Efficient
cogeneration website
updated.

Y B ek
2021-2022

Implementation of a cogeneration
and trigeneration calculator on
the website.

An interactive e-learning
cogeneration course and specific
courses for renewable energy
and demand management are
being developed.

Technical studies and reports on
cogeneration and hydrogen are
being prepared
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Improvement of the policy
and regulatory framework
by contributing to six
specific regulations in
cooperation with the
Superintendency of
Electricity and Fuels (SEC).

(pre-)feasibility studies
for installations were
processed by the project

50

events attended
by over

4,000

people

The website
www.cogeneracioneficiente.cl
has received over (1,

68,000 '

user visits

\

42

4

training courses
were given to 890
professionals,
156 of whom are
women

press

appearances

PROJECT RESULTS

O

The new CHP
installations reduced

379,000

ton/co: by 2021

and will reduce a total of

1,069,209

ton/co: by 2032
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Cogeneration technology contributes to the strategic development
of public policies, the implementation of new projects, and
business opportunities. It promotes the efficient use of energy
resources and, in combination with the use of cleaner fuels like
biomass, biogas, or hydrogen, makes a double contribution to
emissions reduction.

It is present in public policies on energy efficiency, cooling and
heat, and distributed generation. Cogeneration is promoted
through the development of regional initiatives to implement
projects, such as the Magallanes Region (cogeneration in public
buildings and hospitals) and the Maule Region (district energy
and cogeneration), which improve the quality of energy and
people’s access to it.

It also creates new business opportunities for companies,
organizations, and project developers, favoring the economic
efficiency of production processes and the creation of job and
business opportunities for the various energy sector actors.

ECONOMIC
EFFICIENCY

Companies and
organizations cut
their operating costs
and new opportunities
are created

<

REGIONAL
DEVELOPMENT

Regional
cogeneration projects
are being developed
(Magallanes and
Maule)

BENEFITS OF COGENERATION

RENEWABLE
ENERGIES

Biogas, biomass,

..-¥ orhydrogencan ..

be used

D

_Eﬂ %

DISTRIBUTED
GENERATION

Surplus electricity
can be injected into
the distribution grid

ENERGY
EFFICIENCY

A The country's
primary energy
consumption is
reduced

<

EMISSIONS

e REDUCTION
Fewer greenhouse
gas emissions are

generated nationally

N
HEAT AND COOLING
STRATEGY

District energy
. projects are
implemented
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Policy and regulatory Increasing the capacity Cogeneration solutions Strengthening Dissemination
framework of Chilean institutions for the Chilean market local capacities and outreach
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Improve the information
Evaluation of cogeneration Trainings for staff of Analysis of potential for Training of local consultants base on the use
experiences in Chile Chilean institutions industry and commerce and engineers and potentials of
cogeneration

Devglopment of Creatlor.l and support of Analysis of the pote.ntlal Awareness raising and Fostering regional

technical standards a technical help desk at for new cogeneration . . exchanse on
f ting permits Agencia SE applications training of decision-makers -

Or operating p & PP cogeneration

Contribution to the . Implementation and . .

Support for a quality . Creation of a cogeneration
development of a evaluation of selected .
control system . training center

regulatory framework projects

Technology transfer
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Cogeneration in the pulp, paper, and forestry industry is conceived
from the design stage because it is a core part of production
processes’ operational security, as energy is supplied reliably
and the biomass available is made use of. In addition, surplus
electricity, of renewable origin, is injected into the distribution
and/or transmission grid.

PULP, PAPER, AND FORESTRY

= ]
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Cogeneration plants are considered from the design stage in
the chemical and petrochemical industry because they supply
electricity and steam to the different processes and the plant’s
heat requirements, improving the efficiency of fuel use.
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In district energy, cogeneration plants provide energy (electricity,
heat, and/or cooling) to several users (buildings, health centers,
schools, etc.) more efficiently than conventional generation.
Fewer emissions are generated, and it thus contributes to
decontaminating cities. In Chile, it will also help to improve the
access to energy and comfort conditions for new users.




_FgOGENERACK')N g | 7 Deutsehe Gesellschaf

X ~ Eficiencia Energética ;i;;?nt;renna;::gr;?tlimz) GmbH TREATMENT PLANTS

Treatment plants use the biogas available for cogeneration,
which makes more efficient use of biogas to produce electricity
and heat, which is used to treat more waste. This leads to a
circular use of energy and reduces costs
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Cogeneration in the food and beverage industry is integrated
into the existing thermal power plant to contribute to the
supply of energy to the plant’s different processes while
simultaneously cutting the energy bill. Business models
are also generated with ESCOs or fuel distributors, allowing
users to cut investment costs or outsource the operation.

FOOD AND BEVERAGES
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Agribusiness uses the biogas available from the treatment of slurry C

to produce electricity for use in production processes or which

can be injected into the distribution grid. Thermal energy is used

in slurry treatment, which allows more biogas to be produced to

establish a circular energy use. Billing costs and emissions are s

reduced when compared to conventional generation. ‘ J )
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In health centers, cogeneration equipment is integrated into
existing systems to produce the base energy required. Billing
costs are lowered, which allows the resources available to be
allocated to other areas that require it more urgently. Fuel
iIs used more efficiently and emissions to the environment
are reduced.
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Cogeneration is implemented in hotels that are difficult to reach,
where electricity distribution grids cannot supply electricity.
Cogeneration is far more efficient than a conventional generation
because the residual heat is used for heating, hot water or to
maintain pool temperatures. In commercial buildings, it also
allows operating the air conditioning in different spaces in
buildings when used together with a chiller.
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The regulations applicable to electricity, fuels, and equipment
must be complied with to implement and operate cogeneration
projects, in addition to environmental and health regulations,
seismic design, and fire safety regulations.

In this context, a compendium of cogeneration regulations
in Chile was complied with, containing a list of regulations
applicable to cogeneration projects. A protocol for declaring
efficient cogeneration facilities in Chile was also drafted, which
reviews the certificates of origin, the required documentation,
and the procedure for registering efficient cogeneration facilities
with the SEC.

In addition, a regulatory study on district heating was carried out
for the development of cogeneration and district energy projects,
which subsequently led to the drafting of a bill on district energy.

REGULATORY FRAMEWORK

TRANSLATION
OF TECHNICAL
STANDARD
DIN 6280

PROTOCOL FOR
THE DECLARATION
OF COGENERATION

FACILITIES

FUELS DISTRICT ENERGY

]

REGULATORY STUDY
ON DISTRICT HEATING
AND COGENERATION

POWER FACTOR
IMPACT STUDY

COMPENDIUM
OF RULES FOR
COGENERATION IN
CHILE

EQUIPMENT OTHERS
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To support the different stages in a cogeneration project’s
life cycle, manuals and documents were developed aimed at
company energy managers or organizations with the potential
to implement cogeneration projects and/or professionals from
energy services companies or consultancies. These documents
help to guide and standardize procedures and methodologies for
the evaluation, design, connection and integration, and operation
and maintenance of cogeneration systems

MANUALS AND DOCUMENTS

€

Cogeneration

-V

Maintenance
manual

CO:

Emission calculation
for cogeneration
projects

Il
|

Contract
foundations and
models

manual

District energy
manual
Measurement
guide

ooano
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Standard

engineering for real
estate and hotel
H sectors
Suppliers of dual

hydrogen burners
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Tools were developed to support the different stages in a
cogeneration project’s life cycle, aimed at company energy
managers or organizations with the potential to implement
cogeneration projects and/or professionals from energy services
companies or consultancies. These tools allow the technical and
economic potential of cogeneration and/or energy efficiency
projects to be assessed. They help to connect supply and
demand for project implementation, in addition to evaluating
and monitoring their operation

-
MONITORING Monitoring for cogeneration,
Q{Jﬁﬂﬂﬂ) AND REPORTING trigeneration, and district energy
— (Cogeneration
Registry of suppliers F
—— Chillers @
+ | —
g _ Cogeneration and Trigeneration Calculator

Evaluator of energy efficiency potential

Gestiona Energia
MiPyMEs
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To expand project implementation options in new productive sectors
so they can make significant and comprehensive contributions
to companies and organizations, studies have been undertaken
to determine the best economic and technical, and economic
conditions for the development of new projects in Chile.

In addition, studies on new technological applications with engines
and fuel cells using cleaner energy such as biogas, biomass, and
hydrogen are presented. Some of these technologies are in the
process of attaining greater commercial maturity and will play
a key role in achieving decarbonization goals in the future
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Micro cogeneration Biogas, district energy,

and refrigeration
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Hydrogen Fuel cells
engines
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Cogeneration
potential

O

Biomass
gasification
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The cogeneration training plan is aimed at energy managers
in companies with cogeneration potential, professionals from

consulting firms, and energy services companies (ESCOs). District energy Cogeneration Refriceration
certification certification certification
This plan considers three courses and two workshops separated e e e
into three levels of difficulty (basic, advanced, and specialization).
Training evaluations are conducted at the end of each course S
and one of the three certification exams is recommended at the '
end of the plan.
E Renewable energy and demand management j
The methodology for implementing these courses includes

an expository workshop based on collaborative learning, case
analysis, group activities, and/or interactive presentations.

— Presencial

— E-learning

ﬁ Design of cogeneration facilities }

Visit the energy training website for more information on courses
and certifications ﬁ

Introduction to cogeneration j

web Capacitacion Energeética ﬁ IEM cogeneration module j
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There is also a training plan consisting of two cogeneration
courses, one for teachers and the other for higher education
students.

A cogeneration thermal integration laboratory was implemented
at the Catholic University of Valparaiso (Quilpué campus) to relate
theoretical concepts with practice, fundamental to improving
future professionals analysis and problem-solving capacities,

ELECTIVE
\ /
which will allow simulating different types of configurations \ CC%lé'FA%\?:ESE%)R y COURSES FOR
applied to cogeneration. \ STUDENTS

Forging ties with higher education institutions and technical
training centers expand the profile of new professionals and ':' ]
help to develop new research, such as the INCREASE project

COGENERATION
LABORATORY

Project INCREASE
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- Ministerio de
Pre-investment, optimization, and operational studies have E.a i
osp1ta 1nNico
been developed for cogeneration projects in the framework MAGALLANES
of this project. o HOSPITAL REGIONAL
Gobierno de Chile COYHA'QU E

These cogeneration projects were selected considering
regional and technological development, their replicability, p—
and the benefits they vield. i

&)  Arauco “abastible

The purpose of the projects selected is to publicize success
stories, gain experience and complement the development
of initiatives related to cogeneration.

Gobierno de Chile

Gobierno
Regional
Region del Maule

| llustre Municipalidad

ROMERAL
Pelorco

Gobierno de Chile Tradicion que nos une

On behalf of:

gﬂ f§  Ministerio de

LA ) Energia

Federal Ministry
for the Environment, Nature Conservation
and Nuclear Safety

Agencia de
Sostenibilidad
Energética

Gobierno de Chile

of the Federal Republic of Germany

Mivoer Knsh
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COGENERACION BIOMASA FORESTAL GOGENERACION EN

AUE NI EN EalE SIMPLEMENTE EFECICIENTE CENTROS DE LOGISTICA Y COMERCIALIZACION MAGALLANES Y LA ANTARTICA

MOLINA , QUILPUE VALPARAISO SANTIAGO
PLANTA DE BIOENERGIA SISTEMA DE COGENERACION EN PUCV LABORATORIO DE COGENERACION PUCV TRIGENERACION EN CLUB 50



https://www.youtube.com/watch?v=zZ8mhxUp-pg
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WEBINAR PARA UNA WEBINAR PARA UNA ’
RECUPERACION SOSTENIBLE: INDUSTRIA RECUPERACION SOSTENIBLE: EDIFICACION

WEBINAR INTERNACIONAL EVENTO DE PREMIACION ,
DE ENERGIA DISTRITAL CERTIFICACION DE COGENERACION




4
2 Deutsche Gesellschaft
ﬁOGENERAClON I z fur Internationale
Eficiencia Energética Zusammenarbeit (GIZ) GmbH

N

Protocol for the declaration
of cogeneration facilities

OBJECTIVE

To present the national and international regulations
for equipment certification, in addition to establishing
a procedure for the certification of cogeneration
equipment in Chile.

RESULTS AND APPLICATIONS

This document establishes the procedure for declaring
efficient cogeneration facilities in Chile with the SEC.

rotocolo j}ea,ﬁet:la-‘lra(:lon de
- ARE cgener. , J

REGULATORY FRAMEWORK

Tags
NORMATIVE

Publication Year
2022

PUBLICATION

]
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Compendium of cogeneration
regulations in Chile

b -
OBJECTIVE . Compendio normativo de la Tags
To compile the rules and regulations applicable to Cogeneracion en Chile -

‘..‘ f w

NORMATIVE
cogeneration projects in Chile.

RESULTS AND APPLICATIONS

This document contains a list of rules and regulations

Publication Year

2021
for electrical facilities, fuels, equipment, health and the

environment, seismic standards, and fire safety. All apply
to cogeneration projects in Chile.

PUBLICATION

Por encarge de

a
ﬁCOGENERACIéN Dratache Gusellsehatt G | et ﬁ Agendiade
o W _ Efichencia Energética I;lll,‘:':,:,:r,n::,':::"w,“ EmbH rwmmw«h"“w““ Sostenibilidad
\A w Energética

el Repblica Federal de Alemanis

]
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Regulatory study on district heating
and cogeneration

OBJECTIVE

To review international regulations applied to district heating

Tags
NORMATIVE
and cogeneration projects.

To develop a regulatory proposal for the development of

district heating and cogeneration projects in Chile. Publication Year

- 2019
RESULTS AND APPLICATIONS o
Estudio Normativo para la

The international regulations applicable to district energy and Energia Distrital en Chile
cogeneration projects in countries that have developed these -
technologies more extensively were reviewed. Alternatives Tomol
for the development of district energy in Chile were proposed o
based on this review. PART 1

— PART 2

ﬁ Agencia de
Sostenibilidad
w getica

Energétic

]
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Power factor impact study

OBJECTIVE
Studying the impact of the power factor and anti-islanding
protection.

RESULTS AND APPLICATIONS

The effects of distributed generation on the power factor
are analyzed and the injection of reactive power by the
distributed generator with compensation through condenser
banks was proposed as a solution.

The anti-islanding methods used for generation systems
that do not use inverters are described for medium and

low voltage.

L 1-SEP

Ingenieria en Sistemas Eléctricos de Potencia

P16044
INFORME

26.06.2015

Problema Factor de Potencia en Redes con Generacion Distribuida
16044-01-EE-001 Rev. A
Preparado para la Superintendencia de Electricidad y Combustibles.

www.i-sep.cl

REGULATORY FRAMEWORK

Tags
NORMATIVE

Publication Year
2016

PART 1

PART 2

]
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Translation of technical

standard DIN 6280
OBJECTIVE Tags
Translation of German standard DIN 6280-14 NORMATIVE

(English- Spanish)

Traduccion norma técnica DIN 6280

RESULTS AND APPLICATIONS

German standard DIN 6280-14 contains information on

Publication Year

2015
power generation groups with internal combustion engines

with alternative pistons, specifically for block thermal
power plants. This standard establishes the foundations,
requirements, components, and maintenance.

PUBLICATION

]
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Suppliers of dual hydrogen burners
for commercial and industrial use

OBJECTIVE

To compile a list of suppliers of dual hydrogen burners for
commercial and industrial use.

RESULTS AND APPLICATIONS

Suppliers of dual hydrogen burners available in the domestic
and international markets were identified. A list of manufacturer
contacts, a burner registry, and means of commercialization
was compiled.

LISTADO DE PROVEEDORES DE QUEMADORES DE HIDROGENO
PARA USO COMERCIAL E INDUSTRIAL

30 ENERO 2022

Pt encaepn de
"
Deatsshe Fosellnchall ‘ M dera bedecal
Tor Intermationals i M entaamte, Pstaceion e e Nafradess
Tassmmeaaiait (612) Gmbl FSumatied oo
Alemanis

MANUALS AND DOCUMENTS

Tags
MANUALS

Publication Year
2022

PUBLICATION



https://www.cogeneracioneficiente.cl/wp-content/uploads/2022/03/Listado-quemadores-duales-VF.pdf
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Emission factors for
cogeneration projects

OBJECTIVE

To propose a methodology for calculating the emissions of
cogeneration projects in Chile using different types of fuels
and commercially available technologies.

RESULTS AND APPLICATIONS

A methodology for calculating emission factors for
cogeneration projects in Chile was developed. The proposal is
reviewed by a validating agency in Chile.

DESARROLLO DE FACTORES

DE EMISION ASOCIADOS

PARA EL CALCULO DE EMISIONES
EN PROYECTOS DE
COGENERACION EN CHILE

INFORME GIZ
Contrato de Servicios No. 83400794

MANUALS AND DOCUMENTS

Tags
MANUALS

Publication Year
2022

PUBLICATION
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Best practice guide for measurements
in cogeneration systems

OBJECTIVE

To draft a guide for measurement in cogeneration systems
considering factors such as thermal energy, electricity, noise,
and gas analysis.

To produce four videos of measurement procedures.

RESULTS AND APPLICATIONS

A measurement guide for thermal energy, electricity, noise,
and gas analysis was drafted, which includes an initial checklist,
personal protection equipment, selection of the measurement
point, procedure, and analysis of results. Four videos were also
produced to illustrate the measurement procedure.

MANUALS AND DOCUMENTS
Tags
MANUALS
Guia de buenas practicas para
VIDEQOS

mediciones en sistemas de
cogeneracion

Publication Year
2022

PUBLICATION

ELECTRIC POWER

THERMAL ENERGY

GAS ANALYSIS

NOISE MEASUREMENT




ficiencia Energetica Zusammenarbeit (61Z) GmbH

4
q&OGENERACIéN g I Z ?'Lierultr?tcehrenftﬁzﬁgllsewaft
i

Standard engineering for real
estate and hotel sectors

OBJECTIVE

To undertake a standard basic engineering study applicable to
small-, medium- and large-scale cogeneration projects in the
residential and hotel sector

RESULTS AND APPLICATIONS

Basic reference engineering was undertaken for standard
projects, analyzing the operation of the different equipment
available in the market. Examples of cogeneration projects
in the residential and hotel sector were given, along with the
applicable regulations, integration, and economic analysis for
each one.

Ingenieria basica tipo para
cogeneracion en los sectores
residencial y hotelero

Resumen y Metodologia

MANUALS AND DOCUMENTS

Tags
MANUALS AND DOCUMENTS

Publication Year
2022

PUBLICATION
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General maintenance manual for
cogeneration systems

OBJECTIVE

To develop a general maintenance manual for
cogeneration systems.

RESULTS AND APPLICATIONS

A general maintenance manual was developed for
cogeneration systems based on microturbine and
combustion engine technologies in the 100 - 1,000 kW
power range

-y \_,: GOGRNSRACION

Manual de mantenimiento
de sistemas de Cogeneracion

Para microturbinas y motores a combustion

de 100 hasta 1.000 kW

MANUALS AND DOCUMENTS

Etiquetas
MANUALS AND DOCUMENTS

Publication Year
2020

PUBLICATION
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Cogeneration manual

OBJECTIVE

To draft a cogeneration manual as an aid for decision-
making, design and installation, and economic assessment.

RESULTS AND APPLICATIONS

A three-volume cogeneration manual was drafted: the first
is for decision-making, the second for project design and
installation, and the third is for the economic assessment
of projects.

MANUALS AND DOCUMENTS

Agencia de
Sostenibilidad
v Energética

Manual de Cogeneracion:
Guia parala Toma de Decisiones

Tags
MANUALS AND DOCUMENTS

Publication Year
2020

PUBLICATION
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ESCO contract foundations
and models

OBJECTIVE

To develop ESCO contract models for the public and private
sectors.

RESULTS AND APPLICATIONS

Five ESCO contract foundations and models were developed
for the public sector and four foundations for the private
sector based on the operation and maintenance of
cogeneration equipment or thermal plants.

MANUALS AND DOCUMENTS

Informe Final

Proyecto:

Reduccion de emisiones a traves de la aplicacion de la cogeneracion
en los sectores industrial y comercial en Chile

PN: 14.9042.4-001.00

“Backstopping para modelos de contratos de
servicios en Cogeneracion”

Santiago, Agosto de 2019

Tags
MANUALS AND DOCUMENTS

Publication Year
2019

Bases and models

of contracts

PUBLICATION
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District energy manual

OBJECTIVE

To provide technical support in the development of a
district energy manual

RESULTS AND APPLICATIONS

Technical support in reviewing the district energy

manual and production of cogeneration-related content.

MANUALS AND DOCUMENTS

Manual de Desarrollo de proyectos

Energia Distrital

CORFO¥

4

' Agentia de ' Deutsche Gesellschaft
Y. Sostenibilidad ' IZ fiir Internationale
= Energética lusammenarbeit (61Z) GmbH

Tags
MANUALS AND DOCUMENTS

Publication Year
2018

PUBLICATION
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Tool for reporting cogeneration,
trigeneration, and district energy projects

OBJECTIVE

To develop a monitoring tool for reporting cogeneration,
trigeneration, and district energy projects.

RESULTS AND APPLICATIONS

Three tools for reporting cogeneration, trigeneration, and district
energy projects were developed. The tool allows registering
information and producing graphs and tables with results, which
facilitates project management and goal fulfillment.

Por
a " TP e
Deutsche Gesellschaft * Ministerio Federal A W Ag(‘ HCI,a dC
fiir Internationale v de Medio Ambiente, Proleccion de la Naturaleza f Sostenibilidad
Zusammenarhbeit (G1Z) EmbH ¥ Segunidad Nuclear w EI‘IE‘FgétiCE

de la Repiblica Federal de Alemania

Herramienta para reporte de proyectos de
cogeneracion, trigeneracion y energia
distrital

&K
ToOLS X

Tags
TOOLS

Publication Year
2022

PUBLICATION
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Cogeneration and
trigeneration calculator

[+]=) CALCULADORA
uE COGENERACION
TRIGENERACION

Correo

Contrasena

OBJECTIVE
To develop a cogeneration and trigeneration calculator for

Olvidé mi contrasena

the preliminary technical-economic assessment of projects. |

AE, Nomenclatura

RESULTS AND APPLICATIONS B Caracterizacién
This calculator provides general information for conducting a B Manual de usuario
preliminary technical-economic assessment of cogeneration = T

© Informacién complementaria

and/or trigeneration systems for the joint production of

ESTAS EN LA VISUALIZACIGN DE
LA CACULADORA BASICA, PARA

electricity, useful heat, and/or useful cooling.

VER LA CALCULADORA
AVANZADA

i 24

Presentacion de la Informacion de la
herramienta y registro instalacion y
del usuario parametros de
entrada

INFORMACION DE

LA INSTALACION Y EST""T‘E'EN YD- : DIMENSIONAMIENTO
PARAMETROS DE W‘L"‘L 10N DE LA PLANTA CHP
ENTRADA LA DEMANDA

La calculadora permite evaluar la integracion, en esquemas de (
conjunta de electricidad y energia térmica (calor util y/o frio Gtil

Cogeneracion es la generacidn simultanea de energia eléctrica y energ
incluye todas las tecnologias en las cuales las energias eléctrica y térr

Las plantas de potencia que se pueden evaluar son:

Motor alternativo de Microturbin;:

combustién interna

e Turbina de gas o Turbinadev

&b EQUIPOS DE PROCESOS TERMICOS: ¢ PAR/

Intercambiador de calor (recuperacién de calor). En modo
se dispor

Estanque de almacenamiento de energfa térmica (con

2 horas de autonomia). En el cas¢
se consid

Caldera de combustidén convencional como respaldo
térmico.

&K
ToOLS X

Tags
TOOLS

Publication Year
2022

PUBLICATION
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Updated energy registry platform
for cogeneration and chillers

OBJECTIVE

To update the sustainability agency's energy registry platform
to include a registry of cogeneration and chiller suppliers
and equipment.

RESULTS AND APPLICATIONS

A registry of cogeneration and chiller system suppliers and
equipment was included on the energy registry website. In
addition, a standard registry was developed that will allow
new technologies to be included in this registry.

[J+56 2 2571 2200 | B registroenergetico@agenciase.org

A Agencia de
p Sostenibilidad ({Qué es el Registra? &

|
v Energética

iBienvenido al Registro Energético!

Aumenta tu rentabilidad de la mano de expertos en ef
energética y energias renovables

Busqueda de Consultores ( Blsqueda de Equipos ) (Bt]squeda de Instaladores

Busqueda por nombre

Buscar

&K
ToOLS X

Tags
TOOLS

Publication Year
2021

PUBLICATION
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Evaluator of energy efficiency and
cogeneration potential for MSMEs

OBJECTIVE

To develop a web-based tool to determine the energy
efficiency and cogeneration potential in micro-, small- and
medium-sized enterprises..

RESULTS AND APPLICATIONS

A web-based tool that determines the potential of energy
efficiency measures and the potential savings potential
that can be achieved.

Gestiona tnergia
MiPyMEs

Es una iniciativa del Ministerio de Energia que tiene por
objetivo promover el uso eficiente de las fuentes
energéticas en el sector plblico v privado, contribuyendo
a fomentar la sustentabilidad del pais.

Iniciar sesion
MNombre de usuario

Contrasena

[ Recuérdame

Iniciar sesion

iMNo recuerda su contrasefia?

i Mo ha recibido el mensaje de confirmacion?

i No tienes cuenta? jRegistrate!

L
TOOLS X

Tags
TOOLS

Publication Year
2019

PUBLICATION




4 ‘
2 Deutsche Gesellschaft
gOGENERACION I Z fiir Internationale TOOLS > &
! Eficiencia Energetica Zusammenarbeit (GIZ) GmbH d

Design of the website

www.cogeneracioneficiente.cl PN fmcace | o |
ggztrgglt?gdad -wmm et Inic

- ¥ i i —_ ——

Cogeneracion Tags
ficiente HEBSITE

OBJECTIVE
To develop and design a website for the cogeneration

project.

RESULTS AND APPLICATIONS

The website www.cogeneracioneficiente.cl brings together

information on cogeneration in Chile, applications, documents, e e e
videos, and exclusive tools for cogeneration projects..

Publication Year
2015 - 2022

PUBLICATION
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Cogeneration and
biomass gasification

OBJECTIVE Rt o] o M R Tags
To undertake a study of cogeneration with renewable energies . gasificacigh d&f = § } X e N STUDY
that addresses the use of gasified biomass. N

RESULTS AND APPLICATIONS

The state of the art of cogeneration based on biomass gasification

Publication Year

2021
technology and the main equipment suppliers were reviewed.

PUBLICATION

(2 eoseneracion iz
v HNCID ENergitica Lusammenarbeil (G1Z] GmbN
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Cogeneration and fuel cells

Cogeneracion a través del uso

OBJECTIVE de Celdas de Combustible

To undertake a study of cogeneration with renewable energies

Tags

STUDY
that addresses the use of hydrogen in fuel cells. L

RESULTS AND APPLICATIONS

The state of the art of cogeneration based on fuel cell technology

Publication Year

2021
and the main equipment suppliers were reviewed.

PUBLICATION

A
- Miniteria Federal
- Vi~ COGENERACION | Z ooy B | T ptectnde s e
W Eficiencia Energética Tusammenarbeit (617) GmbH y5ep




4
ﬁ Z Deutsche Gesellschaft
*v COGENERACION I Z fiir Internationale STUDIES @
Eficiencia Energetica Zusammenarbeit (61Z) GmbH

N

Hydrogen-fueled
cogeneration engines

Cogeneracion con Motores de
Combustion de Hidrogeno s —~

‘
«

OBJECTIVE

To undertake a study of cogeneration with renewable

Tags
STUDY

-r‘"‘-.--"

energies that addresses the use of hydrogen in internal
combustion engines.

Publication Year

RESULTS AND APPLICATIONS 2021

The state of the art of cogeneration based on internal
combustion engine technology and the main equipment
suppliers were reviewed.

PUBLICATION



https://www.cogeneracioneficiente.cl/wp-content/uploads/2021/09/20210920_-Motores-de-Cogeneraci�n-a-combusti�n-de-Hidr�geno.pdf
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Micro cogeneration Study

OBJECTIVE

To undertake a review of the main suppliers of micro-
cogeneration equipment.

RESULTS AND APPLICATIONS

A list of micro-cogeneration equipment suppliers, the models
available, and their main technical features were compiled.

Micro y Mini Cogeneracion en Europa

Estudio de Mercado

-
Duwntsche Gesulinchaft
Fr letraationale
Tessmmensrbsit (G17) Cabl

STUDIES @@@

Tags
STUDY

Publication Year
2021

PUBLICATION
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Study of cogeneration potential

OBJECTIVE

Study of cogeneration potential through energy efficiency
in the industrial, public, and commercial sectors.

RESULTS AND APPLICATIONS

The review undertaken in 2021 reveals that there are a
total of 56 cogeneration facilities in Chile with an installed
capacity of 1418 MWe and 7750 MW1.

Chile's technical-economic cogeneration potential is
estimated at 669 MWe and 690 MWt, corresponding to
372 cogeneration facilities.

Potencial
de Cogeneracion

Por sectores productivos y regiones de Chile.

H Buatsshe bravlinchalt
I z lie Internatiznale
Tevemampnarkrit (§7) Gubl

STUDIES @Q{g

Tags
STUDY

Publication Year
2021

PUBLICATION

PUBLICATION
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Biogas, district energy and
industrial cooling study

OBJECTIVE

To prepare a study related to the development of the

Tags
STUDY

cogeneration market and technology in Chile.

v, Prommccion de
Otea Publicas y Sogueidad Nuelosr

a Federal de Alemania —_—

nforme i i
RESULTADOS Y APLICACIONES ;lt\sesorl'a técnica - Preparativos PUbllcatlon Year
The cogeneration potential using biogas in the industrial Proyecto ‘Reduccion de emisiones 5017

cogeneracion en los sectores

sector was estimated and a directory of contacts for the indusrial y comercial en Chile"
development of the cogeneration market was compiled.

Technical studies and experiences related to district heating

in Europe were reviewed.

A contact directory for the development of trigeneration

PUBLICATION

projects was compiled.

Santiago, Mayo de 2017
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Trigeneration and refrigeration

certification

SO
OBIJECTIVE Tags
Certify specific knowledge in the areas of trigeneration CAPACITY

and refrigeration.

RESULTADQOS Y APLICACIONES

Certification of specialists with proven knowledge of

Publication Year
2022

the design, economic assessment, and operational

management of urban heating systems and the Disefio del Perfil de Certificaciéon en
_ _ o _ _ Trigeneracion y Refrigeracion
installation, commissioning, maintenance, and economic
assessment of trigeneration and refrigeration systems

using synthetic and/or natural refrigerants.

PUBLICATION
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District energy certification

OBJECTIVE

To certify specific knowledge for district energy.

RESULTADOQOS Y APLICACIONES

Certification of specialists with proven knowledge of the
design, economic assessment, and operational management
of urban heating systems.

- ﬁcOGENERACIC)N
Wt Eficiencia Enrgitica

Perfil de la certificacion

Certificacion nacional de expertos en energia distrital

-
Dewtsche Gesallschalt
e internatianais
Twssmmenarhail [6IT) Gmbi

CAPACITY BUILDING PLAN  &{.]

Tags
CAPACITY

Publication Year
2022

PUBLICATION
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Cogeneration laboratory
(donation of cogenerator and development of
engineering for the laboratory’s implementation)

OBJECTIVE

Donation of cogeneration equipment and development

Tags

CAPACITY
of the engineering for the thermal integration laboratory

for cogeneration systems.

Publication Year

RESULTS AND APPLICATIONS 2021

A 5.5 kW microgenerator was donated to the Catholic
University of Valparaiso, which implemented and
launched a cogeneration laboratory. In addition, the
university received an operation and simulation manual
for the laboratory.

PUBLICATION
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Cogeneration, renewable energy,
and demand management workshop

A Agencia de
ostenibilidad
ne

VE rgética _
OBJECTIVE Tags
Participants are expected to understand specific concepts CAPACITY
related to biomass, biogas, and hydrogen projects, in Taller de cogeneraci6n, energfas
addition to the demand management strategies applicable renovables y gestién de la demanda _

to cogeneration systems. Publication Year

2021
RESULTS AND APPLICATIONS

This course is aimed at company energy managers, project
managers, technicians, and professionals related to the
implementation of energy efficiency projects in productive,
commercial, and public sectors.

PUBLICATION

Three hours in face-to-face or online format.
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Elective course for students

Por encargo de:
A Agencia de
Sostenibilidad

v Energética

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

OBJECTIVE Tags

To provide university engineering students with a CAPACITY

practical introduction to cogeneration. Curso electivo de cogeneracion

RESULTS AND APPLICATIONS

This cogeneration course is aimed at university

Publication Year

2021
engineering students. As a prerequisite, students are

asked to have completed the subjects of fluid mechanics
and thermodynamics at the university.

PUBLICATION
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Course for teachers

i A[ Agencia de
Vp Sostenibilidad
Energética

Por @ Mi
4 ia
Deutsche Gesellschaft ”& Ministerio Federal o L
fir Internationale : e Medio Ambiente, Proteccidn de la Naturaleca
Zusammenarbeit (GI1Z) GmbH ¥ Seguridad Nuclear
nania

OBJECTIVE Tags

To understand key aspects of cogeneration, from the CAPACITY
formulation of a cogeneration project to its successful
operation.

Publication Year

RESULTS AND APPLICATIONS 2021

This course is aimed at teachers with an emphasis on
the training of engineers, technicians, and operators,

professionals specializing in energy and energy efficiency
who evaluate potential energy savings, and experts
involved in the design and management of energy
efficiency programs in organizations of all types.

PUBLICATION
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Cogeneration certification

” ﬁCOGENERACIéN
‘ v ENCiencia Enevpitica

OBJECTIVE

Tags
To certify specific cogeneration knowledge. CAPACITY
RESULTS AND APPLICATIONS ' R _
Certification of the technical and economic knowledge ;’:;"'g!‘. a“i o = Publication Year

required to assess the implementation and operation of

2020

a cogeneration plant.
& P Perfil de Certificacion

en Cogeneracién

PUBLICATION

Por
a
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IEM cogeneration module

i A[ Agencia de
Vp Sostenibilidad

Energética

Por ai Mi
a ia
Deutsche Gesellschaft * Ministerio Federal o L
fir Internationale ’ de Medio Ambiente, Proteccion de la Naturaleza
Zusammenar beit (G1Z) GmbH ¥ Segumid Huciear

de la Repiblica lederal de Alemania

OBJECTIVE Tags

Participants are expected to be capable of understanding CAPACITY
the basic concepts underlying a cogeneration system, Médulo de Cogeneracion
the main technologies and configurations, the applicable Industrial Energy Manager -

regulations, and the main considerations for the economic Publication Year

assessment of projects. 2019

RESULTS AND APPLICATIONS

This course is aimed at company energy managers, project
managers, technicians, and professionals related to the
implementation of energy efficiency projects in productive,
commercial, and public sectors.

PUBLICATION

Four hours in face-to-face or online format.
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Design of cogeneration facilities
(face-to-face and e-learning)

A Agencia de
Sostenibilidad

Energeética

OBJECTIVE Tags

Participants are expected to be capable of understanding CAPACITY

the basic concepts underlying a cogeneration system, Ciitsorliceiode netacores

facility design, connection and integration of systems, de cogeneracién

system maintenance, and the economic assessment of Publication Year

projects. 2018 - 2021

RESULTS AND APPLICATIONS

This course is aimed at company energy managers, project
managers, technicians, and professionals related to the
implementation of energy efficiency projects in productive,

PUBLICATION

commercial, and public sectors.
16 hours in face-to-face or online format.
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Introduction to cogeneration

Por encargo de:
4
Deutsche Gesellschaft * Ministerio Federal
fir Internationale A de Medio Ambiente, Proteccign de la Naturalecs
Zusammenar beit (61Z) GmbH ¥ Seguridad Nuclear

de la Repiiblica Federal de Alemania

i A Agencia de
Sostenibilidad
Energetica

OBJECTIVE Tags

Participants are expected to be capable of understanding CAPACITY

the basic concepts underlying a cogeneration system, Curso de Introduccién a la cogeneracion

the main technologies and configurations, the applicable

regulations, and the main considerations for the economic Publication Year

assessment of projects. 2016

RESULTS AND APPLICATIONS

This course is aimed at company energy managers, project
managers, technicians, and professionals related to the
implementation of energy efficiency projects in productive,
commercial, and public sectors.

PUBLICATION

12 hours in face-to-face or online format.
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Study of a biomass cogeneration
project in a pellet plant

OBJECTIVE

To develop the counterparty engineering for a
cogeneration project in a pellet plant.

RESULTS AND APPLICATIONS

A review was undertaken, and adjustments and
recommendations were made to the company
implementing the project to establish improvements
before the cogeneration project's implementation
phase and the production plant's expansion..

Por encargo de:
4
Deutsche Gesellschaf t * Ministerio Federal
fiir Internationale i de Medio Ambiente, Proteccidn de la Naturaleca
Zusammenar beit (GIZ) GmbH ¥oegiad Nudear

de la Repiblica lederal de Alemania
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Proyecto de cogeneracion a Biomasa
Planta de Pellets ECO INDEF

Agencia de
Sostenibilidad
Energética

SELECTED PEOIJECTS %

Tags
PROJECT

Publication Year
2022

PUBLICATION
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Study of cogeneration optimization and
hydrogen production at Arauco’s Nueva
Aldea plant

OBJECTIVE

To undertake an optimization study of the
cogeneration plant.

To carry out a pre-feasibility study for the production
of green hydrogen from cogeneration.

RESULTS AND APPLICATIONS

An optimization study was carried out on a pulp
production center with a potential of at least 1%
optimization of the combustion in the combustion
process in the boiler for cogeneration, in addition
to a technical potential for the production and
consumption of 12 MW in green hydrogen.

= '8 c%gﬁg;njﬁpéru

Informe Sumario:

Optimizacion de Cogeneraciony

produccién de Hidrégeno Verde

Planta Nueva Aldea Arauco

4
I z Srateshe Besrllsshalt
it Interastisanls
g Tosammunarbelt (G1] Gmbl

SELECTED PEOIJECTS %

Tags
STUDIES

Publication Year
2022

PUBLICATION
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Cogeneration and district energy
feasibility study in Romeral and

Pelarco
OBJECTIVE Tags
To analyze the technical and economic feasibility of STUDIES

two district energy and cogeneration projects in the
municipalities of Romeral and Pelarco.

Publication Year
2022

RESULTS AND APPLICATIONS

A technical feasibility study to implement two Estudio de Factibilidad de Cogeneracién

cogeneration and district energy systems in the para Pelarco y Romeral.
Maule Region was developed. Both thermal power reme

plants are composed of a 5.5 kW cogenerator to

deliver the baseload, an accumulator, and two hot

water boilers to deliver the maximum demand for PUBLICATION

ACC and ACS in the district system.
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Analysis of power optimization
technologies for CMPC’'s CHP System

OBJECTIVE

To study the operation of two of the company CMPC(C's
production centers and make recommendations

for the optimization of the cogeneration plant's
productive processes..

RESULTS AND APPLICATIONS

Recommendations were made regarding the
operation of the cogeneration plant, which consists
in preheating the replacement water with residual
energy and improving the homogeneity and quality
of the fuel used in combustion processes.

Por encargo de:

A Agencia de
Sostenibilidad

Energética

de la Repiblica lederal de Alemania

Analisis de tecnologias de optimizacion de
potencial de sistema CHP en CMPC

SELECTED PEOIJECTS

Tags
PROJECT

Publication Year
2021
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Cogeneration pre-feasibility study for the
Puerto Williams Hospital

OBJECTIVE

To perform a pre-feasibility study for the
implementation of a cogeneration project at the
Puerto Williams Hospital in the Magallanes v
Antartica Chilena Region.

RESULTS AND APPLICATIONS

A 5.5 kW cogenerator was conceived for the Puerto
Williams Hospital that could operate at full capacity
for about 8462 hours a year.

Actualizacién Informe Final:

Diagnéstico de Prefactibilidad de Cogeneracién
para el Hospital de Puerto Williams 2020

wor
a v ™
Mot Fodensl —
glllllel! Fllllllllllll ‘ iy BT
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dala

SELECTED PEOIJECTS %

Tags
STUDIES

Publication Year
2020

PUBLICATION



4
oo Qi vz, SELECTED PEOJECTS Y

Technical assessment of an SMDG-type
cogeneration plant

OBJECTIVE

To determine whether the cogeneration plant meets

Tags

PROJECT
DS6 on efficient cogeneration facilities.

To propose solutions to maximize biogas generation Publication Year

in the plant. 5019
RESULTS AND APPLICATIONS o
Evaluaciéon Técnica de una Planta
It was determined that the cogeneration plant de Cogeneracién Tipo PMGD
located in the agricultural company AASA complies informe Final

with what is established in DS6 on efficient
cogeneration and recommendations were made to

stabilize biogas production in the biodigester. PUBLICATION
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Cogeneration pre-feasibility study for the
Regional Government of Magallanes y

Antarctica Chilena

OBJECTIVE
To perform a pre-feasibility study for the
implementation of a cogeneration project in the

Regional Government of Magallanes y Antartica
Chilena.

RESULTS AND APPLICATIONS

A 5.5 kW cogenerator was conceived for the
Puerto Williams Hospital that could operate at full
capacity for about 7560 hours a year.

The project’'s economic assessment determined
that it is economically feasible, given the favorable
technical and economic indicators.

aaaaaaaaaaaaaaaaaaaaaaaa

Informe final

“Diagnéstico de Prefactibilidad de Cogeneracién para la

Intendencia de Punta Arenas”

Proyecto:
Reduccién de emisiones a través de la aplicacién de la cogeneracién en los sectores
industrial y comercial en Chile

PN: 14.9042.4-001.00

Santiago, Marzo de 2018

SELECTED PEOIJECTS %

Tags
STUDIES

Publication Year
2020

PUBLICATION


https://www.cogeneracioneficiente.cl/wp-content/uploads/2022/03/Prefactibilidad-Intendencia-Magallanes.pdf
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Hospital operation Report

OBJECTIVE

To present the operational results of the

Tags

PROJECT
cogenerators installed in public hospitals.

RESULTS AND APPLICATIONS

The operational results of the cogenerators installed

Publication Year
2016 - 2022

in three high-complexity public hospitals were

Informe de operacion
presented: The Public Health Emergency Hospital, Cogeneracién en Hospitales Publicos

the Magallanes Clinical Hospital, and the Coyhaique
Regional Hospital.
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Demandd una inversién de $220 millones

Cogenerador del Hospital Clinico
ahorro $16 millones de energia
durante marcha blanca

53 Austral

sdbodo 7 de abril del 2018

Destacando el impacte que ha temido el ahorre enm el consumo
energético, finalizd el recorrido que realizé la ministra de Energia, Susana
Jiménez, a la unidad de cogeneracion que se instald en el Hospital
Clinico.
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