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EXECUTIVE SUMMARY
The National Energy Commission (CNE), as a Chilean Government execution
organization, supported by the United Nations Development Programme (UNDP), and
financed by the Global Environmental Fund (GEF), developed the CHI/93/G31 project:
“Greenhouse gas reduction in Chile”, signed June 12th, 1995.
During the initial period of its implementation, the project faced several situations that
made difficult its development regarding contents and the sequence stated in its
document. One of these Sub-projects included working on electric engines’ efficiency in
the mining sector in Chile, but the decreasing trend of electric fees in this sector, the lack
of response of companies where the diagnoses were made, did not allow to develop
projects financed by the proposed Rotatory Fund.
Regarding the Biomass Subproject for rural electrification, “Sustainable Forestry Biomass
Use as Energy”, it was necessary to integrate Chilean groups of Research and Higher
Education Institutions, as well as companies for the analysis of gassing technology and for
the preparation of generalized assignation basis in the future.
Between 1996 and 1998, of a grand total of US$ 1,700,000 given to this project, we have
spent US$ 1,201,217, including assumed commitments. Available for 1999 was
US$ 498,783 from which US$ 300,000 was considered for the Rotatory Fund.
Considering the difficulties to achieve an adequate use of the Rotatory Fund in the
introduction of Electric Engines in Mining, in May 1999 it was proposed to re-direct the
project. This, in order to achieve Small and Medium Size Industries use Natural Gas
instead of using fossil fuels such as Fuel Oil and Diesel in boilers, furnaces and dryers and
reduce CO2 emissions.
The use of natural gas instead of Fuel Oil or Diesel represented a decrease in CO 2
emissions of approximately 29% and 26% respectively1. We estimated that in the
Metropolitan area of Santiago, small and medium size industries consumed fuel equivalent
to more than 100 million cubic meters of Natural Gas. Among the activities to which these
companies belong to, were included: Bakeries, Dyeing trades, Laundries, Milky product
manufactures, etc.
Additional advantages to CO 2 emission reduction were in:
§

Particle emission reduction, which relieved them from totally or partially stop during
environmental emergencies or pre-emergencies.

§

Improve their energy efficiency. Frequently, combustion systems in Small and Medium
Size Industries do not operate at an optimum level and conversion leads them to
important upgrades in reducing the amount of fuel to achieve the same results.

1

Emission factors are: 55 kg CO 2/GJ for Natural Gas and 77Kg.CO2/GJ for Fuel Oil and 77 CO2/GJ
for Diesel.
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§

Reduce operation and maintenance costs. This because they do not have problems in
fuel transportation, Fuel Oil heating and burner and system’s inner parts cleaning.

Experience achieved by METROGAS, a gas distribution company in Santiago, indicated
that is was possible to organize financial-technical mechanisms to help companies to
change into Natural Gas. These mechanisms could not easily reach Small and Medium
Size Industries and it was necessary to design other mechanisms that, although take
advantage of the gas distribution company, count on the support of other governmental
organizations and departments.
The National Energy Commission’s (CNE) leadership and support was important, as a
main booster of the Project. It supported the agreement between parties and supplied the
Rotatory Fund’s resources, which were considered for Electric Engines substitution. All
this in order to be used -during this re-orientation of the initial Project- to make more
attractive the Small and Medium Size Industries changing into Natural Gas.
After performing the proposed assessment procedure, which included a review of project
documents and a visit to the project’s target, we are able to conclude the following:
The Subproject “Electricity Energy Generation from Forestry Biomass Gassing” meets
GEF’s objective, which is CO2 emission reduction using firewood instead of fossil fuels,
used at Metahue for electricity generation. This have been achieved since the beginning of
the project in 1999 up to September 2001, when they started generating electricity only
with Diesel, apparently due to the absence of a plant operator.
Up to date, the project target is 32 families members of the Electrical Co-operative and 6
external families. However, there is still available space to include more families living in
the Island; it is only required to enlarge the electric distribution capacity, which could be
achieved through the support of the Regional Government, whose participation was almost
none in this project. This activity would allow to hire an additional operator for the use of
biomass and to reduce fees, because we are optimizing the plant’s use capability.
The self-management system adopted as business organization to manage electricity
production and distribution management has been the most adequate one. This, because
only a genuine community organization could successfully approach this major issue. This
management system may be applied to other similar projects, since it consist of using
social advantages typical from isolated areas, such as the community’s solidarity.
Furthermore, we have seen, through in-site visits, an upgrade in population’s life
standards, because they now can use electronic devices that were impossible to use in the
past due to the kind of individual and low-powered electricity generation.
Regarding fees, it is a settled charge equal to all users with an average cost criteria,
subsidizing the ones who consumes electricity the less to the ones that consumes
electricity the most. So, we recommend reviewing this procedure, trying to impose a fee
taking into consideration the maximum demand of each home.
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Currently, the generation capacity represents the 40% of the total capacity of the plant,
which translates into high unitary costs, which are transferred to users through fees. This
problem can be overcome through the project developed by UNDP to regulate the selfmanagement system associated to the electricity greed system enlargement financed by
the Regional Government.
The sub-project has a logical development framework, with clearly defined and easy-to
monitor-objectives and goals, thanks to the implemented development plan which
encloses the area selection, selection criteria, technology selection and project
performance.
Information availability, firewood and Diesel consumption, electricity supply and use,
operation and administration management, make this project transparent and easy to
follow up. But, furthermore we have lacked of a monitoring and verifying plan on emission
reduction, starting from a baseline composed by fossil fuel consumption and other kind of
sources used by inhabitants to supply electricity.
Subproject: “Energy Efficiency of Combustion Systems in the Medium and Small Size
Industries in Chile”. The project has clearly defined objectives and goals, as well as its
development procedure. Small and Medium Size Industry identification and selection
criteria is transparent and coherent.
Likewise, objectives have been met in this project. The project identified and chose six
Small and Medium Size Industries to make use of the Rotatory Fund and we started
working for the natural gas substitution. Up to date, five of the six industries have finished
the substitution process, with their respective operation process, remaining only
Fundiciones Fagmet, waiting for the expert to start the plant operation process.
Only the firm Tintorería Tintorama has finished with the refund of the loan made, so it can
be submitted as a demonstrative project. Also, emission reduction may be verified and the
industry carries out a monitor process of its own emissions.
The second company that has performed the substitution project but has not yet given
effect to the new designed technology in the realm of this project, is Fundición Fagmet.
Once it starts operating and using the money it can be established as a Demonstrative
Project.
METROGAS’s main objective was gas substitution. However, the project had to be
directed to an integral goal, which involved not only natural gas substitution, but also an
energy efficiency and good method program in energy management and emission control.
These activities are being performed by Tintorería Tintorama by its own initiative.
The agreement subscribed with Metrogas and INTEC re-directs the Rotatory Fund to small
size industries of the transportation sector, exploring new markets for emission reduction.
This Rotatory Fund transference to INTEC seems to be institutionally the most appropriate
one, not only because of the project’s and INTEC’s “Cleaner Production Center” objective
merging, but also because of INTEC’s fund complement to the already existing Rotatory
Fund and its experience in technical supervision of these projects.
3
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Finally, the project has met the expected results, through its definition and implementation.
Measures that could have been improved in both sub-projects may be considered as
external elements, far from the reach and handling of the people in charge. It is worth
stressing the Energy National Commission’s leadership in the implementation of the
project and Chilean UNDP-GEF support, thanks to whose co-ordinations and efforts have
allow to reach the proposed objectives.
1. Foreword
The present document belongs to the Final Report of the advisory services on “Project
Assessment on greenhouse gas in Chile”, requested by the United Nations Development
Programme (UNDP) and it is composed by two specific sub-projects:
§
§

Sub – Project: “Electric Energy Generation from Forestry Biomass Gassing”
Sub – Project: “Energy Efficiency of Combustion Systems in the Small and Medium
Size Industry in Chile.

According to the Terms of Reference of the Study, the main objectives of this assessment
are to supply a synthetical and objective assessment regarding the following subjects:
Ø Project design
Ø Project implementation
Ø Project results and achievements
Ø Project sustainability

2. WORK PROCEDURE
In the First Report we proposed a work procedure and an action plan to carry out this
assessment. The work procedure focused in carrying out the activities in order to obtain
the results included in the Terms of Reference given by UNDP, and an activity plan which
included visits to industries, institutions and people involved.
The following working subject areas were identified, within which activities and specific
tasks were defined, such as:
•

Documentation review of each sub-project

•

Specific assessment procedure development

•

Technical visits to sub-projects;

•

Interviews with different people involved and partners of the; and

•

Analysis and assessment of each sub-project;
4
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2.1 Document review of each sub-project.
As an important part of the present advisory service, part of the exisiting documents
associated to each sub-project have been collected and reviewed, whose relationship is
attached as Annex 1. As a result of this information review we have obtained a general
view of the objectives and procedures of each project, which was complemented with visits
carried out by the Consultant in Chile from Febuary 23rd to 26th.
2.2 Technical visits carried out.
It was considered extremily important to carry out technical visits to each sub-project,
whose objective was to know the actual impacts on the respective beneficiaries.
First, in February 24 th a visit was carried out to the Sub-Project “Electric Energy
Generation from Forestry Biomass Gassing”, located at Metahue area of Butachauques
island, X Region of Chile.
The objective of this visit was to obtain information regarding the results of the project from
a technical, social and economic point of view. We tried to know the vision of the board of
directors of the Electric Cooperative of Metahue for which the Consultant met the following
people:
Sixto De la Cruz:
Alicia Díaz:
Luis Bascur:
José Liborio.

President of the Electric Cooperative of Metahue.
Treasurer
Manager of the Electric Plant
Plant Operator

As a complement, the Consultant visited 6 homes of the community, which are
beneficiaries of the project, collecting their impressions about the project.
Second, in February 25 th a visit was carried out in Santiago to the Su-project “Energy
Efficiency of Combustions Systems in the Small and Medium Industry in Chile”, which
included visiting two industries in Santiago. The visited industries were:
§

Fundición Fagmet
Sigfried Siesla
Project Chief
Angel Jara
Operation Manager

§

Tintorería Tintorama
Rafael Assua
General Manager

Also, in February 25 th, the Consultant visited Dr. Jaime Parada, who as an UNDP exofficer was in charge of the final review and re-designing of the project, and the engineer
Mr. Jaime Bravo from the National Energy Commission.
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In February 26 th, the Consultant visited Eng. Ian Nelson, Customer Manager of Metrogas
(natural gas distributing company in Santiago), and with whom there is a fund collecting
agreement. Also, they are the ones who carried out the project engineering applied to
Medium and Small Size Industries.
In February 26 th, a meeting was held with engineers Ana María Ruz and Hernán Mladinic,
of the Cleaner Production Center of the Technological Research Corporation.
The objective of these visits was to collect information regarding the project’s
implementation process, as well as of its operational, economic and environmental results.
Particularly, the objectives of the meetings were:
•

Identify general aspects on the importance of the project regarding Chile’s
development priorities and to verify if enough governmental support was obtained;

•

Discuss the finantial mechanisms proposed by UNDP;

•

Assess rather the projects’ impact was focussed on the appropriate institutions or
not.

It is worth highlighting the support given by UNDP local office to the development of this
assessment, arranging and participating at each one of the interviews and visits carried
out.

3.

PROJECT: “ELECTRIC ENERGY GENERATION FROM FORESTRY BIOMASS
GASSING”

3.1 Background Information
At first, the project considered working in the production of methane from biomass, aiming
to reduce Green House Effect emissions, through substituting fossil fuels used in the
transportation sector in Chile.
When proving that this substitution was not possible, especially due to the fact that the
price of methanol obtained from natural gas was at lower cost than the one obtained from
biomass, the National Energy Commission (CNE) discussed the possibility of modifying
the sub-project. All this by looking for firewood use and for the sustainable use of forestry
biomass as energy to produce electricity.
As a result of the analysis, we propose to develop a pilot project of non-conventional
electric generation, within the realm of the Rural Electrification Programme (REP) boosted
by the National Energy Commission (CNE), in order to encourage fossil fuel substitution
used for electricity generation in isolated areas.
The area for installing the project was chosen considering those areas located at the
Chiloé archipelago, where small forestry biomass gassifiers could be used for producing
combustible gas and for generating electricity. In order to achieve this, selection criteria
were considered, such as:
6
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§
§
§
§
§

Availability of forestry resources and/or slashes;
Lack of electric energy supply;
Non- rural- electrification project localties presented for financing;
Localties without any chance to connect to the conventional power system due to
technical or economic reasons;
Grouped communities able to be electrified.

As a result of the selection, at first place was Metahue area, Butachauques Island,
because they met the previously mentioned criteria, and because of their high degree of
organization.
In 1999, the National Energy Commission together with the United Nations Development
Programme, started the implementation of the pilot project for generating electricity from
biomass gassing, and in that way supply electric energy to some families at Metahue
community.
However, it is worth stressing that the project did not count on the Regional Government’s
support, whereas the Municipal Government participated giving the project the land where
the plant was installed.
As a result of the project, an electric generation plant was built, with a generation capacity
of 40 kW. It delivers electric energy to 32 families, members of the Electricity Cooperative
of Metahue and to 6 houses that buy electricity to the Cooperative.
The plant started working in March 1999. Its management and the systems related to its
performance and services are under responsibility of the Electric Cooperative of Metahue,
whose management and operational organization was carried out in the realm of the
project. The Cooperative’s partners are the project beneficiaries.
The plant’s operation, technologically unparalleled, uses firewood as primary input to
produce electricity, and Diesel Oil as secondary input, giving rise to a hybrid generation
system. Annex 4 presents the warehouse where tha plant and gassifier are installed.
3.2 Technology selection and perfomance.
The place was defined. Another expecting goal was technology selection, whose search
and selection started at the end of 1997 and made concrete at the beginning of 1998. Few
world experiences were found regarding the use of this kind of technology, due to its
peculiarity and, above all, to the 5 -100kW power range. The selected equipment was
developed by the Bangalore Science Institute in India, and purchased by UNDP.
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3.3 Electric Distribution System
In order to distribute energy to different areas of Metahue, an electricity distribution system
was developped, whose technical features are shown in the following table. The electricity
distribution system has the following technical features:
Medium Tension Nominal Voltage
Line configuration
Low Tension Nominal Voltage
Kind of distribution

7,620 V
Monophasic returning through ground.
220 V
Two-wire
system,
neutra
phase
conductor

3.4 Investment and operation costs of the plant
The plant’s total investment was US$ 230,312, which includes investing in the gassifier,
the electric distribution lines, the warehouse and the installation. With this figure the
especific cost is 5,508 US$/kW.
Operation costs are detached in fixed costs and variable costs. Fixed costs include
operators’ monthly wages and maintenance expenses. Variable costs include diesel
expense, firewood, lubricants and other input purchase.
Costs associated to diesel and firewood consumption depend on operation parameters of
especific firewood consumption, kg/kWh, and on the percentage of diesel substitution.
These are influenced by the system’s load level. At nominal load, it is 1 kg/kWh for the
especific firewood consumption and of 75% - 80% of diesel substitution, according to the
gassifier’s design specifications.
Also, the plant’s operation hours are an important element for unit cost. This is reduced as
annual operation hour increases, and also in savings from the diesel v/s Diesel-gas (dual)
generation. Considering the operation hours during summer (5hours/day) and in winter
(7.5 hours/day), the plant adds up an average of 2,250 annual operation hours.
The fee charged by the Cooperative is composed by a fixed charge and a variable one,
monthly estimated, in order to transfer any price variation directly to the gas generator
users. The monthly total fixed cost is divided in equal parts among users, obtaining the
fixed charge, and the total monthly variable cost is divided by the total monthly energy
generated by the system, obtaining the kWh cost.
The average variable cost is CHI$180 /kWh and the average turnover by house is
CHI$ 13,500, equivalent to US$ 0.24 and US$18 respectively.
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3.5 Up-to-date results
§

Today there are 38 families with electric service supplied by the plant, from which 32
are members of the Electric Cooperative of Metahue. From the enterviews carried out
(five), among the benefitted homes, all of them were satisfied with the service supplied
and stated that they have improved their life standards, having electric devices, and
that they were willing to continue paying for electricity consumption.

§

A proven emission reduction is obtained due to the use of diesel or gasoline at home
electricity generators.

§

The co-operative organization system adopted by the operation and administrative
management of the electricity service has been the most appropriate one. This,
because only one communitarian organization can successfully undertake any problem
arised from its operation and expansion.

§

We access a new technology, never experienced in Chile before, which helps to the
experience obtained by the Rural Electrification Programme in Chile.

§

It has been shown that the gassifier uses a wide variety of forestry biomass and
slashes, not being necessary to complement the generation project with a forestry
operation one.

§

Its maximum power demand only reaches 16Kws, from a total 40Kw capacity, leaving
available capacity to sell electricity to other customers

§

From September 2001 the plant has only been generated with diesel; although it is
proven that the energy generation from firewood gassing presents interesting
economic savings with regard to diesel generation. This has occurred due to one
operator’s resignation.

§

Due to the fact that there are only 38 families connected to the electric greed, the fixed
charge is high.

§

Fees are sensitive to new users entrance. This has been shown with the entrance of
six families to the system, reducing unit fees in 25%.

4. PROJECT “ENERGY EFFICIENCY OF COMBUSTION SYSTEMS IN THE SMALL
AND MEDIUM SIZE INDUSTRY IN CHILE”.
4.1 Background Information
The main objective of this sub-project was to reduce CO2 emissions, through improving the
energy efficiency in combustion processes in the small and medium industry in Chile.
The expected project results were:
9
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§

Identify demonstrative projects to improve energy efficiency in the combustion systems
in the samll and medium industry.

§

Identify and develop financing mechanisms for energy efficiency projects in the small
and medium industry.

§

Determine the Rotatory Fund’s operation mechanism to support energy efficiency
project financing, in the small and medium industry.

In order to fulfill the project’s objectives, 22 small and medium size industries were visited
in the Metropolitan area (Santiago) between March and December 1999. Afterwards, 18
technical visits were carried out, trying to cover different productive activity firms, designing
the potencial project portfolio.
This project portfolio was implemented with a methodology2 that allows its priorization,
considering three aspects:
1. Project short-term profitability.
2. CO2 emission reduction according to investment.
3. Investment amount.
As a result, 6 projects were selected, which have been developing as demonstrative
projects. These firms are the following:
SMI

Line of
business

Fundición Gris
Tintorería Roberto
Constructora Quitralco
Tintorería Tintorama
Productora
y
distribuidora Orbe
Fundición Fagmet

Casting
Textile
Construction
Textile
Iron foundry
and temper
Casting

Total
Investment
US$
100,765
20,304
50,464
15,059

Annual
savings
US$
40,496
7,842
28,297
8,839

22,188
152,335

CNV
(12% M US$

Pay Out
In years

114.3
27.97
97.7
37.1

2.5
2.5
1.8
1.70

4,961

9.78

4.5

28,000

5.2

5.4

4.2 Selected project engineering
Initial engineering review of the selected projects was hired in the study mentioned
before3. From the six selected projects at first, we removed two because they showed a
higher financial risk, selecting then two new firms: Fundiciones Fagmet and Constructora
Quitralco. The engineering for these two new projects was directly performed by Metrogas
S.A.under UNDP supervision and with the participation of the target firms.

2

“Project Study on Natural Gas Conversion and Energy Efficiency Upgrading of Combustion
Systems of the Small and Medium Size Industry” developped by the firm S.G.A Ltda.
3
Idem
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Also, quality and security tests were performed in equipment such as gas burners.
Innovations were made in furnace construction and installation, and in the case of
castings, metalurgic process indications were included
4.3 Up-to-date developed activities
Up to date, the 6 small and medium size industries have obtained financing through the
Rotatory Fund, for which UNDP issued the corresponding contracts, and the technical
activities are itemized in the following table.
Beneficiary industry
Fundición Gris S.A
Tintorería Roberto Ponce
Constructora Quitralco S.A
Tintorería Tintorama
Productora y Distribuidora Orbe

Fundición Fagmet

Project activity
Supplying, installation and starting for converting a
cupola furnace into natural gas.
Supplying, installation and starting for converting a
boiler into natural gas.
Supplying, installation and starting for converting a
boiler and a Rotatory dryer into natural gas.
Supplying, installation and starting for converting a
steam generating boiler into natural gas.
Supplying, installation and starting for converting 3
iron foundry furnaces and 1 temper furnace into
natural gas.
Supplying, installation and starting for building a
natural gas cupola furnace.

4.4 Small and medium size industries visited by the consultant
Within the assessment plan, two selected Small and Medium Size Industries were
interviewed for being granted with the project “Energy Efficiency Improvement of
Combustion Systems; Fundición Fagmet and Tintorería Tintorama”.
4.4.1 Fundición Fagmet
Small business with 20 manual workers, engaged in part and component production and
sale through casting and mechanization. It supplies industrial, agriculture, mining and
construction areas. Mainly engaged in producing iron-derived material.
For iron-derived material production, this casting uses a traditional coke cupola furnace
with a 2,000 Kg/hour capacity. The furnace is 40 years old and the emissions generated
by coke forced to stop the plant during environmental pre-emergency and emergency
periods in Santiago, especially due to particle emissions.

11

“Advisory service for the Project Assessment on Greenhouse Gasses in Chile”
4.4.1.1 Plant’s main problems
§
§
§
§
§

Low production capacity, which avoided growing and product spreading.
Uses a polluting fuel.
As years passed, the furnace lost its efficiency due to material impairment.
The market requires higher quality, which the firm cannot provide, because it is not
able to obtain better quality castings.
It has emergency stops due to pollution reasons.

4.4.1.2 CNE/UNDP Project Proposal
The proposed project in the realm of the agreement consisted of building a new natural
gas cupola furnace, with an approximately 3,000 Kg/hour minimum capacity. Also, a new
technology would be applied, unique in Chile, developed by Cokeless Cupolas in England.
The old furnace substitution by a new natural gas-feeding one would allow:
§
§
§
§

Reduce efficiency and money losses.
Increase productivity and new product manufacture.
Reduce particle emissions, CO2, CO y SO 2, because of using a cleaner fuel.
Increase and enlarge product’s quality due to a higher control and standardization in
melting conditions.

4.4.1.3 Results and recommendations
At the date of the visit, the new furnace was ready to start its first operation. They were
only specting the arrival of the English expert to supervise the furnace’s start. In annex 2
we can see the old cupola furnace and the new one with new technology. In regard to this
matter, it is worth mentioning the following.
§
§
§

Once the new furnace starts working, there will be an important emission reduction
both of local pollutants and of green house gasses. We reccomend to start an emission
assessment between the current furnace and the coke combustion.
We suggest making an integral programme of energy efficiency including the electricity
consumption.
We suggest better arranging and organizing the plant´s environment, since this would
help to increase its production efficiency.

4.4.2 Tintorería Tintorama
This firm is in charge of dyeing and/or fading clothes and cloth fabrics. It has 15 manual
workers. The project assessed by METROGAS stated that the fuels used by this industry
were Fuel Oil Nº 5 and liquefied gas (LPG). Emissions generated by these fuels forced the
firm to stop working during environmental pre-emergency and emergency periods in
Santiago.
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The firm by its own, changed the oil gas from Fuel Oil 5 to Diesel. It also stops using
liquefied gas (LPG) used in the four dryers of the plant. Currently, they take advantage of
the boiler’s steam for the dyeing and drying activities. This change increased the plant’s
efficiency and reduced fuel consumption. In Annex 3 we can see the natural gas boiler and
the condensed recuperator installed by the firm.
4.4.2.1 Plant’s main problems
§
§
§
§
§

Although they changed from Fuel Oil Nº5 to Diesel, they still had to stop during
environmanetal emergencies.
They had problems in steam production and control
Diesel supply, storage and quality caused problems inside the plant.
Generated emissions forced the plant to stop several days during emergencies, mainly
because of the plant’s location (near Santiago’s downtown). This caused economic
troubles because they could not fulfill agreed orders.
Energy inefficiency inside production and maintenance areas.

4.4.2.2 CNE/UNDP Project Proposal
§

Change from Diesel and liquefied gas into natural gas in the steam boiler, in order to
reduce emissions.

4.4.2.3 Results and Reccomendations
§

§
§
§
§

Currently, the firm is working with the same boiler but with a natural gas burner. This
has allowed them to annually reduce between 100 and 110 tons of equivalent CO 2;
they have avoided being transfered to another place; and they are not forced to stop
during environmental emergencies.
It is the first selected industy that has spent the whole requested loan from the
Rotatory Fund.
Savings obtained by the substitution have allowed them to purchase a new automatic
dryer.
They carry out monthly emission controls, having measuring points for the isocynetic
sounder application.
They have a device for condensed recuperator.

However, the following steps are convenient to the firm:
§
§
§

Implement integral actions for an energy efficiency plan for the whole plant, which
involves electricity consumption and liquid waste disposal generated by the plant.
Include a permanent monitoring plan.
Prepare information documents such as brochures, which allow informing about the
technical and economic sucess reached.
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4.5 Institutions and visited consultants
Also, it was important to visit institutions that have been supporting the project, such as
METROGAS and Corporación de Investigación Tecnológica de Chile (INTEC).
4.5.1 METROGAS
Institution in charge of distributing and selling natural gas in the Metropolitan Area
(Santiago), whose technical support has been conclusive for purchasing, supervising and
installing natural gas equipment in small and medium size industries. Also, it is in charge
of returning the funds supplied to the firms for financing the substitution, through a voucher
attached to the gas consumption invoice, that is sent to the beneficiary firms.
Fund recovery status is shown in the following table.
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UNDP AGREED CREDITS

Firm Name

Constructora
Quitralco S.A.
Fundición
Fagmet Ltda
Fundición
Gris S.A.
Productora y
Distrib. Orbe
Ltda.
Roberto
Ponce
Carreño
Tintoreria
Tintorama
Ltda.
Total

Credit
Amount
Date of
with
Contract
Interests
(U.F.)

Credit
Amount
with
Interests
($)

Credit
Amount
with
Interests
(US$)

Numb
Fee
er of
price
Agree
(U.F.)
d Fees

U.F. at
the date
of the
contract

US$
at the
date Charge
of the start date
contr
act

UNDP
reimbursed
amount

Still unrecoverd
(U.F.)

U.F.

Fees

1,027.62

18

685.08

0.00

0

2,683.08

20/03/00

1,712.70

26,004,558

51,362.97 57.09

30

15,183.3 506.29 26/10/00
7

11/12/00

2,683.08

41,987,009

72,748.87 74.53

36

15,648.8 577.15
1

19/07/00

2,352.00

36,376,808

66,800.37 78.40

30

15,466.3 544.56 21/12/00
3

0.00

0

2,352.00

10/05/00

421.92

6,476,995

12,363.27 11.72

36

15,351.2 523.89 27/10/00
4

11.72

1

410.20

09/06/00

579.24

8,935,072

16,997.17 16.09

36

15,425.5 525.68 13/10/00
1

273.53

17

305.71

14/03/00

245.34

3,720,777

7,329.41 13.63

18

15,165.8 507.65 04/10/00
0

245.34

18

0.00

7,994.28 123,501,220

227,602.06

-

1,558.21

Note: U.F. = Unidad de Fomento: money that changes according to inflation (in Chilean pesos),
according to the previous month.
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6,436.07

METROGAS participation has been important to the project. However, it is worth
mentioning that its participation only seeks to replace traditional fuels by natural gas, and
that the project seeks for the application of an energy efficiency programme that goes
beyond this substitution.
Also, very much caution is taken when investing in these kind of programmes directed to
small and medium size industries, because of the risk taken in recovering the financed
amount by the Rotatory Fund. So it is necessry to study guarantees that should be
propposed in order to reduce these risks, which are shared by INTEC.
4.5.2 INTEC
UNDP will give INTEC (Corporación de investigación Tecnológica de Chile), through its
Cleaner Production Center, the administration of the Rotatory Fund aimed to guarantee
loans for the concrete performance of energy efficiency projects in different organizations
and particularly in small and medium size industries.
Within the realm of this activity, INTEC has agreed with METROGAS to work at a specific
substitution segment, the existing fleet of 40,000 private hire taxis in Chile. These vehicles
are used as passenger private transportation.
The agreement’s objective is that, supported by METROGAS’s experience in these
vehicles’ transformation into natural gas, fund transfer and recovery conditions are
established to finance the purchase differential. This between standard private hire taxis
that only uses gasoline and dual-system-vehicles that can use either Vehicular Natural
Gas (VNG) or gasoline, being an alternative for reducing greenhouse gasses.
The agreement seeks to work with a market segment formed by small transportation
companies, with the same financial risk or more than the small and medium size industry,
which have problems in accessing financing facilities through banks or other financial
institutions.
Transfering the Rotatory Fund administration to INTEC seems quite appropriate. This, not
only because of the complement it would have with other funds managed by this institution
for technology management for cleaner production, but for having the technical facilities
that would allow better monitoring and verifying of the proposed emission reduction.
4.5.3 National Energy Commission (CNE)
In the case of the National Energy Commission, the interviewed person was Eng. Jaime
Bravo, who answered and cleared up some doubts regarding both sub-projects. In short,
the results of this interview are the following:
1. What is your opinion about the Metahue project? Is it among the national priorities
of the National Energy Commission? What does it need apart from enlarging the
distribution greed?

“Advisory service for the Project Assessment on Greenhouse Gasses in Chile”

Metahue project’ objective, apart from testing a new technology in Chile, is to verify
if its Electric Cooperative has fulfilled its work, which is to be in charge of the
operation and maintenance matters during the project useful life. In doing so, a
monthly fee has been established, payable by all the Electric Cooperative
members. Considering that the project has been operating for 4 years; that it has
faced economic problems because it has been impossible to extend the electric
greed to other places on the island, and that despite of this it has continued
operating without difficulties, our opinion of the project is positive. Obviously, this
project is included in the National Energy Commission’s priorities regarding rural
electrification of remote areas.
2. What is your opinion about the second project applied to Small and Medium Size
Industries?
Apparently, we have only the results of two firms. One has already paid the loan,
and the other one will start operations soon.
It is important to clarify that 6 firms have become converted. One of them did not
operate and another one operated 3 to 4 months and then went bankrupt. The
other four are operating and paying their loans according to their contracts.
Although two of the 6 firms could not fulfill their commitments, one of the objectives
of the project was to verify which was the payment capacity of those firms that
carried away economic problems due to the Asian economic crisis. It is worth
mentioning that one of the greatest critics from the Small and Medium Size Industry
businessmen are related to the difficulties faced when requesting loans and credits
due to the great amount of requested formalities.
3. INTEC and METROGAS plan to devote the balance surplus of the Rotatory Fund
to transportation, specifically to the fleet of private hire taxis, and forget about the
Small and Medium Size Industry for the moment, because of the financial risk that
it means. What is your opinion about this?
I think it is an excellent idea.
4. Both projects lack of a monitoring and verifying plan on emission reduction.
However, both of them have an implicit basis or reference line on emissions with
conventional fuels. Don’t you think it would be convenient to develop a Monitoring
and Verifying plan?
I don’t think it is necessary to develop a monitoring and verifying plan, taking into
consideration that when these projects were carried out, CO2 emission reduction,
that boosted their financing, did not show the methodological advance nor the
interest of the market of greenhouse gasses emission reduction.
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5.

ASSESSMENT CONCLUSIONS

5.1 PROJECT: “ELECTRIC ENERGY GENERATION FROM FORESTRY BIOMASS
GASSING”

Evolución del consumo de Diesel y Leña
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§

The Sub-project meets the GEF’s objective, which is CO2 emission reduction, using
firewood instead of fossil fuels used at Metahue for electricity generation. This was
achieved from the beginning of the project in 1999 up to September 2001, when it
started to generate only with Diesel as it can be seen in the following chart:

§

Up to date, beneficiaries are 32 families, members of the Electric Cooperative, and 6
external families. However, there is still available capacity to benefit more families at
the island. It only requires enlarging the electric distribution capacity, which could be
achieved with the Regional Government support.

The project has a logic development structure, with clearly defined and easy-to-monitor
objectives and goals, thanks to the development plan performed which goes from the
selection of the place, selection criteria, technology selection and project performance.
§

Information availability, firewood consumption, Diesel, electricity support and
consumption, operation and management make this a transparent and easy-to-follow
up project.

§

The project’s investment amount per installed Kw (5,508 US$/kW) is very high
compared to other non-conventional energies. However, results obtained in its
operation and organization through the Electric Cooperative, make its development
suitable for other isolated areas with the same conditions. To achieve this, it is
advisable to assess the possibility of having national gassifiers or to search in Latin
18
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America its technological availability, in order to reduce the investment amount, trying
to adjust to a more realistic maximum demand.
§

It is necessary to complement these kind of projects with a monitoring and verifying
plan of emission reduction, because it is one of the results the GEF is interested in for
the fulfillment of the objective.

§

The fact of using only 40% of the capacity makes costs higher. This aspect will be
overcome with the project presented by UNDP for regulating the self-generation
system, together with the electricity greed enlargement and the Regional Government
financing.

§

It is advisable to study the fixed charge distribution according to energy consumption
and to the maximum demand of each home. This will help to structure a more
reasonable fixed charge distribution, because the power required at home varies from
0.5 to 2.5 Kw. As we see, not all homes have the same energy consumption.
Consumo de energía por los beneficiarios
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However, the fixed charge is the same for all of them (24 KWh).
§

It must be taken into consideration the marginal cost of hiring a second operator for the
plant, and the benefit of increasing firewood consumption instead of using diesel.
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§

Optimize electricity generation from the splinter and drying phases up to the electricity
generation, according to the proposal made by UNDP to Los Lagos Regional
Government.

§

Propose the Electric Cooperative, in coordination with the National Energy
Commission, to prepare leaflets for guiding users in an efficient use of electricity.

§

The self-management organization to manage the system seems to be the most
adequate one, since the electric cooperative management is one of the most effective
ways to canalize community relationships, especially in isolated areas like Metahue.

5.2 PROJECT “ENERGY EFFICIENCY OF COMBUSTION SYSTEMS IN SMALL AND
MEDIUM SIZE INDUSTRY IN CHILE.
§

Up to date, all the objectives of this project have been fulfilled. The project has been
identified, its engineering has been developed and they have accessed the Rotatory
Fund.

§

From the six selected industries by the project, only Tintorería Tintorama has
completed the process of Natural Gas substitution. It is in the middle of its productive
operation and the loan has been recovered. Thus, it can be showed as a
demonstrative project.

§

The second industry that has performed the substitution project, but it has not started
operating the new technology jet is Fundición Fagmet. Once it starts operating and
returning the loan it will turn into another demonstrative project. The other four
industries have finished the substitution process and will start to repay the debt to the
Rotatory Fund.

§

We consider that the small and medium size industry identification and selection has
been the correct one. However, their lack of stability inside the market because of their
size, competitive capacity or technological constraint applied in their productive
procedures, turns them into high-risk industries whose innovative project
implementation is slower. Thus, it is convenient to follow up the operation and
administrative management of the four industries.

§

Due to their lack of stability and guarantees, these industries are not credit-recipients
to the non-local financing system. However, the project has tried to overcome this
obstacle. The new agreement to be signed between METROGAS and INTEC, redirects the Rotatory Fund to another Small and Medium Size Industry sector: the
transportation sector that, just as the industry sector has financing problems.

§

Both Sub-projects lack of monitoring and verifying plans of emission reduction.
However their base lines are implicitly defined when analyzing the project and current
emissions may be verified through fuel consumption of the selected industries.
20
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Both Sub-projects have been correctly designed and implemented and they have been
able to adapt to different unforeseen obstacles during their performance. In this context, it
is worth highlighting the job of the National Energy Commission as a leading entity and
project booster during the coordination with UNDP, the consultant’s supervision and the
project’s follow-up.
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6. ANNEXES
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1.- Reviewed Documentation
A.- Sub – Project “ELECTRIC ENERGY GENERATION FROM FORESTRY BIOMASS
GASSING”
q
q
q

q
q
q
q
q

“Electric Energy Generation from Forestry Biomass Gassing”, Luis Costa,
UNDP.
Monthly energy meter reading.
Project “Electric Distribution Greed Enlargement and Operation
Optimization of Metahue’s Forestry Biomass Gassifier ”, Luis Costa,
UNDP.
Trainig courses on electricity use
Cost estimation and energy invoicing
Demand generation data, Metahue gassing plant
Reports, technical assessment and project’s textbook
Basis and terms of reference for the greed construction

B.- Sub-Project “ENERGY EFFICIENCY OF COMBUSTION SYSTEMS IN THE SMALL
AND MEDIUM SIZE INDUSTRY”
q
q
q
q
q
q

Final Report on Management and Results, CONAMA/NEC/UNDP/GEF
Final Report CNE/UNDP from 1.1.96 to 30.9.97
Activity schedule of the electric Engines sub-project in the mining sector
Small and Medium Size Industry agreements
Assessment sheet
Minutes of meetings with Banco del Desarrollo and with the Rotatory
Fund
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2.- FUNDICION FAGMET
OLD CUPOLA FURNACE

NEW CUPOLA FURNACE

3.- TINTORERIA TINTORAMA
3. 1. Renewed Natural Gas boiler

3.2 Condensed Recuperator

4.- ELECTRICITY GENERATION PLANT WAREHOUSE

