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CESI is a leading player in engineering, testing and power systems 
consulting for the electricity sector worldwide
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Over 800 experienced professionals to offer our clients high-end, 
tailored solutions
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Waste-to-Energy
Background 
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Waste-to-energy (WtE) refers to a variety of treatment technologies that convert waste to electricity, heat, fuel, or

other usable materials, as well as a range of residues including fly ash, sludge, slag, boiler ash, wastewater and

emissions, including greenhouse gases. Based on its energy conversion processes, WtE is classified into four

categories: thermal, mechanical and thermal, thermo-chemical and biochemical. In the waste management hierarchy,

it can also be classified into disposal, other recovery or recycling operations, according to the energy products

produced and recovery level.

Landfill

Controlled Disposal

Other Recovery

Recycling

Reuse

Minimization

Prevention
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Waste-to-Energy
World Overview – thermal WtE plants
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More than 50 
per cent in all 
but one world 
region, 
landfill and 
open 
dumping 
remain major 
waste 
treatment 
methods.

*Solid Waste incinerated with energy recoveryFonte: UNEP (2019). Waste-to-Energy: Considerations for Informed Decision-Making
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Waste-to-Energy
World Overview – thermal WtE plants
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Over 80 per cent of thermal WtE plants are located in developed countries, led by

Japan, France, Germany and the United States. The global WtE market was valued

at 9.1 billion USD in 2016, and is expected to increase to over 25 billion USD by

2025, maintaining a steady compound annual growth rate of over 5.5 per cent

according to conservative estimates.

Brasilia – MME Waste-to-Energy Workshop



Waste-to-Energy
Values of thermal WtE plants around the globe
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* Top 11 countries with the 

most thermal WtE plants

Fonte: UNEP (2019). Waste-to-Energy: Considerations for Informed Decision-Making
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Thermal WtE plants capacity in Europe
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Waste-to-Energy
Thermal WtE plants capacity in Italy
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Fonte: ISPRA – Rapporto Rifiuti 2018
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Waste-to-Energy
Thermal WtE plants capacity in Italy
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Fonte: SPRA – Rapporto Rifiuti 2018

Not all regions are equipped with the necessary waste treatment facilities. The lack of

facilities means that in many territorial contexts there is a transfer of waste collected

to other regions or abroad. Urban waste produced in 2017 was managed in 644

facilities. Landfill disposal, amounting to 6.9 million tons, affects 23% of urban waste

produced, showing a reduction of 6.8%. The operational landfills, in 2017, are 123, 11

less than the previous year.
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Waste-to-Energy
Thermal WtE plants capacity in Italy
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ACERRA

Capacity (tonnes per year): 670.000

BRESCIA

Capacity (tonnes per year): 750.000

TORINO

Capacity (tonnes per year): 421.000

MILANO

Capacity (tonnes per year): 500.000

COLLEFERRO

Capacity (tonnes per year): 192.000

Fonte: Confederation of European Waste-to-Energy Plants (2017)
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Values of waste in Brazil
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NORDESTE

Capacity (tonnes per year): 20.255.000

SUDESTE

Capacity (tonnes per year): 38.615.000

SUL

Capacity (tonnes per year): 8.187.000

CENTRO-OESTE

Capacity (tonnes per year): 5.664.000

NORTE

Capacity (tonnes per year): 5.706.000

Fonte: ABRELPE – Panorama dos Resíduos Sólidos no Brasil 2017
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Waste-to-Energy
Values of waste in Brazil
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Only Brazil's metropolitan regions have sufficient scale to deploy Waste-to-Energy

technology. The estimated total potential is 2.4 GW (1.85% of the national matrix),

with an annual generation of 14,400 GWh (2.74% of the total generation). The

availability factor for this type of energy is over 80% and its main characteristic is the

distributed generation close to the consumers. The amount collected in 2017 was

71.6 million tons, recording a collection coverage rate of 91.2% for the country, which

shows that 6.9 million tons of waste were not collected and, consequently, had an

inappropriate destination.
Fonte: ABRELPE – Panorama dos Resíduos Sólidos 2017

Fonte: Ecogerma 2015 – Waste to Energy: Uma alternative viável para o Brasil
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Waste-to-Energy
Conclusion

1723/10/2019

Brazil has considerable potential for harnessing biogas for power

generation or biomethane in its various landfills, considering the

significant volume of MSW generated and the high percentage of

organic matter (52%) contained in it.

Fonte: Ecogerma 2015 – Waste to Energy: Uma alternative viável para o Brasil
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Waste-to-Energy
Puertollano Project
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Puertollano IGCC project has been

financed EC, a pool of European

Utilities and industrial technology

developer (Siemens, Babcock, Krupp).

Support from technologic
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The project had three secondary goals:

• To use the secondary product of a oil

refinery located in the area

• To revitalize a coal mine located in the area

• To develop a new gasification process –

PRENFLO



Waste-to-Energy
Puertollano Project Data
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The design (should) ensures:

• Use of waste refinery production

• Low generation variable cost

• Low gaseous emissions

• Very low solid and liquid waste production
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Waste-to-Energy
Puertollano Project Data
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Very complex plant design has

been necessary in order to:

• Manage the (very low) quality

of the fuels

• Implement a full integrated

process

• Comply with the target limit

for air, liquid and solid

emissions
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Waste-to-Energy
Puertollano Project History
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First NG

Operation
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1996 1998 2007 2016

First Syngas

Operation

Max Syngas

Operation time

958 hours
Decommissiong

decision

During all the plant life serious availability issues affected the operation, with consequent

economic losses (start-up cost are very high) and operation limitation (minimum technical

load quite high). Although its advantages in relation to plant efficiency have been

demonstrated, the total integration between the ASU and Combined Cycle involves,

besides a greater level of complexity and a long and costly start-up sequence.

Even if these problems are quite “physiological” for a pilot project, the cut of production

incentivization made impossible to continue the production.



The story of this project provide the following, general, indication:

Use of the refinery waste/sub-product can be efficiently used for power generation. If

correctly considered the environmental cost, this solution is cost-effective and provide

positive contribution to emission (in Syngas operation variable cost at 18.01 €/MWh vs

59,97 €/MWh in Natural Gas operation in 2006).

This goal of the project have to be extremely focused. The use of the local coal

required increased coast and complexity of the plant, main cause of the poor

performance of the plant

Public administration should plan, address and support projects having positive

returns for all the aspect of their community life (environment, occupation, economic

growth), establishing clear and long term regulatory framework. Public-private

partnerships can be the better solution to develop big project.

Waste-to-Energy
Puertollano Project Lesson Learned
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Waste-to-Energy
Values of waste to energy production in Brazil
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Production of waste-

derived fuel (CDR)

would require 86.5% of

plastics and paper,

resulting in 48.99

million tons of CDR in

the base year.

Fonte: EPE – Nota Técnica DEA 18/14 – Inventário Energético dos Resíduos Sólidos Urbanos

The electrical conversion efficiency considered was 20% and there is a

specific production of 0.398 MWh/t of MSW, without accounting for the

recycling of the remaining materials.
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