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Making power and heating plants greener

In most countries, the current infrastructure to generate power and heat is based on coal and 
heavy fuel oil with high emissions. To respond to this challenge, Valmet has created solutions 
to convert these plants greener by using its flexible fluidized bed boiler technology that allows 
multiple fuel options and  makes it possible for power producers to gradually move from fossil 
fuels to renewable energy production. The company's newest solutions include biomass 
gasification that enables fossil fuel replacement with biomass on a large scale and deployment 
a fast pyrolysis system to  produce bio-oil from forest residues for heat and power generation.

During the past ten years, Valmet (a company reborn from Metso Group) has delivered more than 
13 gigawatts of boiler capacity that utilizes renewable fuels. This has avoided 40 million tonnes of 
greenhouse gas emissions annually, corresponding to emissions from over 24 million cars.

The world’s largest biomass boilers come from Valmet, but it is also Europe’s leading provider of 
medium and small-scale power and heating plants using biomass and fuels derived from recycled 
waste.

With advanced energy management controls, plants can reduce fuel consumption and at the same 
time increase capacity to become more competitive. Environmental monitoring and reporting 
systems enable these plants to take care of their responsibilities.

http://www.valmet.com/


According to Jyrki Holmala, President of Valmet’s Pulp and 
Energy business line, power producers are faced with a tough 
challenge. Global energy demand is growing, natural resources are 
diminishing and environmental legislation is tightening. 

"There are, however, new ways for the fossil fuel-dominated power 
industry to reduce its dependence on non-renewable energy. Heat 
and electricity can be generated sustainably, yet profitably," 
Holmala says. 

“We started with wood, and we see even more options in the 
future. There are several agricultural waste fuels, such as by-
products from sugarcane and rice production, that can be further 
utilized to meet the demand for global power production,” Holmala 
says.

“Bio-based fuel sources can be found in all corners of the world, and we aim to create technology 
that can efficiently and sustainably utilize these local resources globally. To fully cover all 
possibilities within the biomass fuel range, we are constantly looking for ways to expand our 
technological base and geographical coverage.” Holmala explains.

When it comes to sustainable power production, Holmala believes that the sector offers unlimited 
potential to help the world shift to sustainable power production with lower CO2 emissions.

Valmet's core bioenergy technologies

Valmet has a strong power generation offering that includes fluidized bed 
boilers, biomass gasifiers, integrated pyrolysis, equipment for environmental 
protection and a wide selection of life-cycle services. Our expertise covers 
everything from fuel to stack.



Bubling fluidized bed boiler

Valmet’s boiler solution utilizing bubbling 
fluidized bed (BFB) combustion technology is 
called HYBEX. Wide fuel flexibility, high 
combustion efficiency, high reliability, excellent 
controllability and low emissions have turned it 
into a real winner, with over 200 deliveries and 
boiler conversions around the world. HYBEX 
boilers are available in the size range of 10 to 
400 MWth.

Their proven technology and design ensure 
excellent combustion results, as well as minimal 
unplanned shutdowns and maintenance. With 
the boiler can be reached combustion efficiency 
of over 99 percent, resulting in boiler efficiency 
typically around 90 percent even with high 
moisture fuels.

The main advantage of the boiler is the possibility to use fuels with high 
moisture content and a low thermal value such as bark, wood chips, sawdust, 
forest residues, peat, sugarcane bagasse, recycled wood fuels, agricultural 
residues, pulp and paper mill sludge, and de-inking and water treatment sludge. 
Read more

Circulating fluidized bed boiler

An advanced circulating fluidized bed (CFB) 
boiler developed by Valmet, called CYMIC, 
combines high-efficiency combustion of various 
solid fuels with low emissions, even when 
burning fuels with completely different calorific 
values at the same time. The wide size range of 
CYMIC covers boilers from 50 to 1200 MWth.

The main advantage of the boiler is its superb 
fuel flexibility. Most of the over 70 references 
around the world are multifuel boilers that 
combust biomasses and fossil fuels in 
continuously varying proportions.

The boilers offer ideal combustion technology 
coals and other solid fossil fuels, recovered 
fuels, biomasses, including fuels derived from 
agricultural waste streams - and any 
combination of these. Read more

http://www.valmet.com/en/products/energy.nsf/WebWID/WTB-131030-2257B-12118?OpenDocument&mid=3EBC98EF9B740B98C2257C05003603C2#.U1lDxVdIW9I
http://www.valmet.com/en/products/energy.nsf/WebWID/WTB-131030-2257B-AAAC3?OpenDocument#.U1lDYVdIW9I


Biomass and waste gasification

In Valmet’s waste gasifier, waste-derived fuels 
are gasified into combustible product gas, 
which is cooled, filtered and then combusted. 
The filtration removes the corrosive 
components from the gas so it can be 
combusted in a boiler with high steam 
parameters. This enables a higher production of 
electricity than with traditional combustion.

The resulting product gas is a versatile energy 
carrier, which offers a range of benefits. 
Reducing CO2 emissions is important – and 
doing it in an efficient and economically viable 
way is absolutely critical.

From this perspective, gasification technologies are quite relevant as they enable 
partial or complete replacement of fossil fuels with renewable fuels.

As a global leader in CFB gasification technologies and services, Valmet offers 
solutions to meet the needs of various power and process industry sectors. It is 
easy to modify existing boilers or industrial kilns for the gasification process – 
even while leaving your existing fuel systems operational in parallel or for 
backup. It can even be constructed on a scale of up to a several hundred 
megawatts unit size. What’s more, modifying an existing plant can extend its 
lifetime significantly. 

Alternatively, biomass could be used in integrated fast pyrolysis to produce bio-
oil. The solution features a pyrolysis reactor constructed in connection with a 
fluidized bed boiler, In the pyrolysis reactor, wood is rapidly decomposed in an 
oxygen-free atmosphere at high temperatures, the vapours are condensed into 
bio-oil, while coke and gas are formed as by-products.

An integrated pyrolyzer is hence always connected to an existing fluidized bed 
boiler and the hot sand in the boiler is used as a medium for transferring heat. 
The integrated solution provides economical benefits as it utilizes the existing 
infrastructure and supply chains, and allows to extend plant full load season by 
using district heat and steam for drying. Moreover, the process utilizes the 
byproducts resulting from the pyrolysis process since they are incinerated in the 
boiler to produce heat and electricity.
Read more

Laboratory for testing fuels

In addition to the large installed base, Valmet’s in-depth fuel expertise builds on 
the testing capability in its R&D Center in Tampere, Finland. There are several 
test reactors and boilers ranging from 100 kW to 4 MW in which new fuels can 
be tested before being commercially adopted.

See also: https://www.youtube.com/watch?v=0mn8xpSqUho

https://www.youtube.com/watch?v=0mn8xpSqUho
http://www.valmet.com/en/products/energy.nsf/WebWID/WTB-131030-2257B-D4FD2?OpenDocument&mid=5617AAC70A42AE93C2257C0500360475#.U1lEOVdIW9I
http://www.valmet.com/en/products/energy.nsf/WebWID/WTB-131030-2257B-D4FD2?OpenDocument&mid=5617AAC70A42AE93C2257C0500360475#.U1lEOVdIW9I


Creating more value from biomass

Biomass conversion business is driven by challenging global issues: 
climate change, increasing need for energy, energy security, and rural 
welfare. Therefore, attention to biomass conversion is increasing but 
biomass can only be part of the solution, says Marita Niemelä, D.Sc. 
(Tech.), who is responsible for strategy in Valmet Pulp and Energy. 

“We offer technologies for intensifying the use of wood and 
agricultural biomass and for using various waste flows. Our target is to 
convert biomass into renewable energy like black pellets, producer gas 
and biofuels, lignin-based new products as well as nanocellulose and 
new paper and board grades,” Niemelä points out.

Other key elements in biomass conversion are cost efficiency and energy efficiency. New 
innovations developed by Valmet are already making pulp and paper makers’ production processes 
more efficient.

“We truly are committed to biomass conversion technologies and will develop new concepts and 
make them into winning solutions,” Niemelä continues. 

“And our total offering is just the same as it is now in our traditional areas of business, ranging from 
new installations to rebuilds and services. For example, the importance of start-up services is likely 
to increase in this challenging area of new technologies.”

In order to ensure that their targets are achieved, Valmet works in close partnership with customers 
who are looking for ways to improve the productivity and availability of their processes throughout 
the entire life cycle.

An example of new solutions is Valmet’s LignoBoost process that separates and collects lignin from 
pulping liquor. The world’s first commercial installation of this technology was supplied to Domtar, 
Plymouth, North Carolina, USA. 

The separation of a portion of the mill’s total lignin production allows an increase in pulp 
production capacity. It also provides the mill with a new revenue stream from a product that was 
traditionally burned in a recovery boiler. Lignin can be utilized as renewable fuel instead of fossil 
fuels and as a starting material for new bio-based products in many industries.

References tell for themselves

Valmet can deliver bioenergy systems that comply with the environmental 
regulations. With advanced energy management controls, plants can 
reduce fuel consumption and at the same time increase capacity to become 
more competitive.
Some examples of references:



Unique waste gasification plant

In the spring of 2012, a 160-MW power plant 
based on Valmet’s gasification technology was 
started up in Lahti, Finland. The Lahti 
gasification plant is the largest and most 
efficient waste gasification power plant in the 
world. 

The award-winning gasification power plant 
processes 250,000 tons of solid recycled fuel 
(SRF) to efficiently produce 50 MW of 
electricity and 90 MW of district heat. In 
addition to SRF, the plant has been operating 
successfully with logging residual (up to 45%  
water content) and plastic-rich waste (18% 
water content).

The plant reduces CO2 emissions by an estimated 410,000 tonnes a year 
compared with the same amount of electricity and heat generated using coal.
Read more 

Industrial-scale bio-oil production

Valmet supplied the first industrial-scale bio-
oil production plant in Joensuu, Finland, as a 
turnkey delivery. The integrated pyrolysis 
solution features a reactor constructed in 
connection with a fluidized bed, where wood 
is vaporized and condensed into bio-oil. The 
plant has been integrated with Fortum’s 
Joensuu combined heat and power plant (CHP) 
and will annually produce 50,000 tons of bio-
oil from wood-based fuels, in addition to 
electricity and district heat. This bio-oil plant, 
integrated with an existing heat and power 
plant, is unique in the world.

Read more

Greening coal-fired plant cost-efficiently

In late 2012, Valmet completed a 140 MW 
biomass gasifier for Vaskiluodon Voima Oy's 
560 MW power boiler plant in Vaasa, Finland. 
The plant generates 230 MW electricity and 
170 MW district heating. By integrating the 
gasification capability with the original coal-
fired plant, the investment cost was kept to 
about one third of a similar-sized new biomass 

http://www.valmet.com/en/infocenter/pulp_and_paper_articles.nsf/WebWID/WTB-131212-2257B-52929?OpenDocument#.U1PwoFdIW9I
http://www.valmet.com/en/infocenter/pulp_and_paper_articles.nsf/WebWID/WTB-131119-2257B-08BA9?OpenDocument#.U1PyvFdIW9J


plant. By using a broad range of local and 
often-inexpensive biomass fuels – such as 
wood, peat and straw – the upgraded plant 
consumes one third less coal.

Read more

Making paper mill self-sufficient in energy

The power boiler at the Stora Enso 
Langerbrugge paper mill in Belgium is the 
most versatile in terms of fuel range of the 
CFB boilers delivered by Valmet. The boiler 
enables to remarkably reduce fuel costs. It also 
made the mill self-sufficient in process steam 
and almost self-sufficient in electricity. The 
boiler started up in summer 2010 and provides 
considerable fuel flexibility. It uses RDF as its 
primary fuel, but also PDF, waste wood, 
sludge, gas and coal can be burned in it. The 
design also enables to utilize small quantities 
of plastic waste that are produced as a side 
product in the papermaking process.

Read more

Responding to community's needs

Valmet has constructed a modularized biomass 
power plant for combined heat and power 
production (CHP) to Heizkraftwerk Zwickau 
Süd GmbH & Co. KG in the municipality of 
Zwickau in Germany. The BioPower 5 plant is 
powered by forest residues and wood based 
landscaping material, and the core of the plant 
is the BioGrate combustion system. The plant 
produces 10 MW of district heat for the 
Zwickau municipality area and 5 MW of 
electricity for the public power grid. The 
project has a significant impact on the local 
economy through the use of local labor and 
subcontractor network.

Read more

http://www.valmet.com/en/infocenter/pulp_and_paper_articles.nsf/WebWID/WTB-131114-2257B-1D305?OpenDocument#.U1PyTVdIW9I
http://www.valmet.com/en/infocenter/pulp_and_paper_articles.nsf/WebWID/WTB-131114-2257B-E244A?OpenDocument#.U1PxSldIW9J
http://www.valmet.com/en/infocenter/pulp_and_paper_articles.nsf/WebWID/WTB-131114-2257B-08C2D?OpenDocument#.U1Pw2ldIW9I


Base load from renewables in Texas

Read more

The awarded Nacogdoches Project in Sacul, 
Texas represents a Valmet-supplied boiler 
island with the world’s largest BFB boiler. The 
100 MW capacity of the largest BFB biomass 
power plant in the U.S. can generate enough 
power to supply approximately 60,000 homes 
with electricity. The plant is fuelled entirely by 
non-merchantable wood biomass materials, 
with a base load renewable energy option. 
Abundant fuel supply in the proximity of the 
plant enables wood waste recycling from the 
local timber operations, manufacturing 
facilities, and municipalities.

http://www.valmet.com/en/infocenter/pulp_and_paper_articles.nsf/WebWID/WTB-131118-2257B-96D16?OpenDocument#.U1PzK1dIW9J
http://www.addthis.com/bookmark.php?v=250&username=xa-4c7219506a6aa4da
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