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Foreword
BioRES project aims at introducing the innovative concept of “Biomass Logistic and Trade Centres”
(BLTCs) in Serbia, Croatia and Bulgaria, based on international cooperation with European technology
leaders. The overall objective of BioRES is to increase market uptake of domestic supply chains for
quality-controlled woody bioenergy products from sustainable forestry and wood residues by means
of developing BLTCs as regional hubs. With this overall objective, BioRES will contribute to fostering
the development of the bioenergy sector, implementing woody bioenergy as a reliable and
standardised fuel, and to ensuring its sustainability by means of instigating the use of verified woody
bioenergy supply.
As defined by the project, “Biomass Logistic and Trade Centres (BLTCs) are local or regional centres
with optimised logistics and trading organisation, where different woody bioenergy products (and/or
heat) are marketed at standardised quality focusing on the domestic market uptake. It’s an
innovative business model competitively operating as an intermediator to organise local woody
bioenergy value chains between local biomass suppliers and customers of different scales from
private households up to large heat and power plants. In Slovenia, Austria, Germany and Finland
BLTCs of different shapes with own production, storage and logistic facilities are competitively
operating.”

1. Introduction
Biomass Logistics and Trade centres (BLTC) aim at providing constant high quality wood fuels to their
customers. To ensure this, certain measures need to be taken into account in the production and
storage of wood fuels sold by the BLTC. Quality can be assured by certification and standardisation.
Using standardised fuels assures also the user that the fuel is compatible with the stove or boiler
requirements.
Quality assurance and quality control are essential in providing constant high quality wood fuels.
International ISO-standards and European EN-standards nowadays cover the solid biofuels
production chain setting requirements for raw material, production, transport, handling, storage,
quality measurement, and quality properties of the fuels. The standards are built of normative (or
compulsory) specifications identifying an acceptable range of measured values and informative
specifications which have to be stated. The trend has been the shift from national standards to
European Standards (EN) to international standards (ISO). Currently ISO standards are available for a
major part of the production chain and EN standards are still used for certain quality measurement
methods and quality assurance. However ISO standards to supersede these EN standards are in the
making at different stages. The standards related to solid biofuels are presented in annex 1.
In addition to standards, certification is growing. There are both national and international
certification schemes. Certification schemes ensure that standards are being followed. For pellets the
most common scheme is ENplus, followed by DINplus. Both are based on the ISO 17225-2 standard
“Solid biofuels -- Fuel specifications and classes -- Part 2: Graded wood pellets”. The main difference
is the certification of the whole supply chain in ENplus compared to DINplus which certifies the
production plant and has a “DIN-Geprüft” (DIN approved) seal for qualified enterprises in "Pellet
Logistics" covering the logistics chain. Both exist also for briquettes but are not as widely spread. In
the domain of wood chips and firewood there are no widely spread international certifications, only
national ones with varying market uptake.
This report provides an inventory of the current situation of quality assurance methods focusing
explicitly in quality standards and certificates.

2. Linked projects
Standards for solid wood fuels were extensively promoted in the SolidStandards IEE-project1 and
PellCert-project2 . REGEA was partner in the SolidStandards project and AEBIOM in both projects.
REGEA and the Styrian Chamber of Agriculture and Forestry were partners in the Biomass trade
centers II3 IEE-project which ended in 2014. The project defined the needs of BLTCs in general for
local bioenergy market uptakes.
As the EN standards have been superseded by ISO standards, most of the material prepared in the
previous projects are outdated. The updates to standards are compiled into table 1.

1

Solid Standards project website: http://www.solidstandards.eu/
PellCert: http://www.enplus-pellets.eu/pellcert/enplus-handbook/
3
Biomass trade centres 2 project website: http://www.biomasstradecentre2.eu/Biomass-Trade-CentreII/
2

Table 1. The relevant standards in quality assurance and control system of a BLTC
Relevant
standards
according to Biomass
Trade Centres II IEE
project
Applicable standard in December 2015
CEN/TS 14778-1:2005
CEN/TS 14778-2:2005

EN 14778:2011

Solid biofuels – Sampling

EN 14780:2011

Solid biofuels - Sample preparation

CEN/TS 14779:2005
CEN/TS 14780:2005
CEN/TS 15370-1:2006

Solid biofuels - Method for the determination of ash melting
behaviour - Part 1: Characteristic temperatures method

CEN/TR 15569:2009

Solid biofuels - A guide for a quality assurance system

EN 14961-1:2010

ISO 17225-1

Solid biofuels - Fuel specifications and classes - Part 1: General
requirements

EN 14918:2009 (ISO 18125 standard in
Solid biofuels - Determination of calorific value
development)
EN 15103:2009

ISO 17828

Solid biofuels - Determination of bulk density

EN 14774-1:2009

ISO 18134-1

Solid biofuels - Determination of moisture content - Oven dry
method - Part 1: Total moisture - Reference method

EN 14774-2:2009

ISO 18134-2

Solid biofuels - Determination of moisture content - Oven dry
method - Part 2: Total moisture - Simplified method

EN 14774-3:2009

ISO 18134-3

Solid biofuels - Determination of moisture content - Oven dry
method - Part 3: Moisture in general analysis sample

EN 15148:2009

ISO 18123

Solid biofuels - Determination of the content of volatile matter

EN 14775:2009

ISO 18122

Solid biofuels - Determination of ash content
Solid biofuels - Fuel quality assurance - Part 1: General
requirements

EN 15234-1:2011
EN 14588:2010
EN 15289:2011
EN 15105:2011
EN 15290:2011
EN 15297:2011
EN 15296:2011

ISO 16559

Solid biofuels. Terminology, definitions and descriptions

ISO 16994

Solid biofuels -- Determination of total content of sulphur and
chlorine

ISO 16995

Solid biofuels. Determination of the water soluble chloride,
sodium and potassium content

ISO 16967

Solid biofuels. Determination of major elements. Al, Ca, Fe, Mg,
P, K, Si, Na and Ti

ISO 16968

Solid biofuels. Determination of minor elements

ISO 16993

Solid biofuels. Conversion of analytical results from one basis to
another

3. Quality standards and certification of solid wood fuels
As the BLTCs focus on solid wood fuels, the solid biofuel products originating from agriculture are not
covered in this report, thought the general standards have also specifications for non-wood pellets
and briquettes and straw in bales.

The ISO 17225-1 standard “Solid biofuels - Fuel specifications and classes - Part 1: General
requirements” sets general requirements for solid biofuels raw materials. It classifies different raw
materials which can be used. An example of the highest level of detail is coniferous stem wood with
bark originating from forest. Another example is chemically untreated broad-leaved wood byproducts and residues. Hence it does not go into high detail specifying the species of the tree, or the
geographic origin. The ISO standard 13065:2015 “Sustainability criteria for bioenergy” is more
focused on the origin and sustainability in terms of environmental, social and economic basis. In the
pellet certification schemes (ENplus and DINplus) the certification of the feedstock (forest
management certificate) is asked, but it is not compulsory for certification. The material used (i.e.
harvesting residues, saw dust, whole tree chips…) needs to be stated in the certification
requirements.
The additional parts to ISO 17225 are describing the requirements for different types of solid biofuels
in more detail than the ISO 17225-1 which states the general requirements. These are recommended
for small scale appliances, and hence the main customer segments of BLTCs.
The EN standard 15234 “Solid biofuels – Fuel quality assurance – Part1: General requirements” sets
the basic principles in fuel quality assurance for professionals in the business. It gives an excellent
framework for a quality assurance system as it sets requirements for the biofuels producer on:






Traceability - ensuring that the origin of the feedstock is known throughout the supply chain
Production requirements – the specification of the biofuel and how to ensure this is met
Transportation, handling and storage - to maintain the quality of the biofuel during the supply
chain
Fuel analysis and specification – measuring and specifying the biofuel properties
Product declaration of fuel quality and labelling – the producer ensures in writing the quality
and origin of the biofuel

3.1. Wood chips
Wood chips quality is specified under the ISO 17255-4 standard. It sets requirements on the
dimensions (main fraction, coarse fraction, maximum length and maximum cross sectional area for
some classes), fine fraction, moisture and ash content. The nitrogen, sulphur, chlorine contents
should be stated in addition to the net calorific value, ash melting behaviour, origin and bulk density.
Previously national standards have been used (e.g. ÖNORM M7133 in Austria) and European
standards (EN14961-4:2011) but they have been superseded by the ISO standard. They are still
sometimes used, as the ISO standards were published in 2014 and time is still needed to shift to only
using them.
At the moment there are no wood chip certification schemes on the market , but at least one is
under development in Germany.

3.2. Wood pellet
The ISO 17225-2 standard sets normative requirements on the diameter, length, moisture, ash
content, mechanical durability, amount of fines (small particles) and bulk density. Also the additives
used, ash melting behaviour and net calorific value have to be mentioned. Also the nitrogen, sulphur
and chlorine contents should be mentioned as informative values. This list may not be fully
comprehensive and the ISO standard 17225-2 should be consulted. The ISO 17225-2 standard also
grades the pellets into different classes: A1, A2, and B for residential use and I1, I2 and I3 for
industrial wood pellets. The B and I3 grades allow also the usage of chemically treated wood byproducts and used wood which is not treated chemically.

3.2.1. ENplus pellets
The basic principle is that all the physical handling of the pellets shall be performed by certified
companies. The requirements for production or bagging of pellets can be found in the ENplus
handbook available on the ENplus website (www.ENplus-pellets.eu).

Figure 1. Example ENplus certification seals
ENplus is based on ISO 17225-2 standard. In addition to the requirements of the ISO standards given
in the previous section the ENplus scheme refers to the following standards:







CEN/TC 15370-1: Solid biofuels - Method for the determination of ash melting behaviour Part 1: Characteristic temperatures method
EN 15234-2: Solid biofuels - Fuel quality assurance - Part 2: Wood pellets for non-industrial
use
EN 14778: Solid biofuels – Sampling
ISO 3166: Codes for the representation of names of countries and their subdivisions
ISO 18134: Solid biofuels - Determination of moisture content ISO 9001: Quality Management Systems – Requirements

Requirements for selling ENplus pellets
A BLTC selling pellets can be considered a trader of ENplus pellets, depending on the packaging of the
pellets sold. If the BLTC handles only small bags (approx. 15kg) of pellets or sealed big bags (301500kg), the BLTC does not need to be ENplus certified as the pellets are not physically touched. The
BLTC can also promote the sales of ENplus bagged pellets, but displaying the logo is only allowed by
showing the picture of the bag. If the BLTC sells bulk pellets it has to be ENplus certified.
The bagged pellets need to be stored in dry conditions. More detailed storage guidelines do not exist.
In practice however the bagged pellets need to be stored so that no water can reach them. This
means storing the pallets of bagged pellets under a roof or covering the pallets with water resistant
pallet covers.
The requirements regarding bulk ENplus pellets are more complex, as is the supply chain. The BLTC
needs to be certified as a trader. If the BLTC has its own distribution vehicles or outsources
distribution, they need to meet ENplus requirements. This means having a specialist silo vehicle,
equipped with a device that provides compressed air for the transport of the pellets through a hose.
The vehicle also needs an on-board weighing system and an exhaust ventilator with a filter bag. The
BLTC needs to have storage silos which have their own requirements and they need to be cleaned
regularly. The BLTC needs to take samples during the loading of the vehicle and the minimum size of
a sample is 500g and at least 1,5kg per day. These samples need to be stored for 9 months, which
sets requirements for the sample storage size and conditions.
The cost of being an ENplus certified trader (BLTC) is 0,15€ per tonne traded. In addition to this the
annual inspection is to be paid by the certified trader. The price is determined by the inspecting body
and is usually in the range of 2000-3000€.

3.2.2. DINplus
DINplus is based on the ISO 17225-2 standard setting the requirements and the EN15234 standard
for fuel quality assurance. It is similar to ENplus as a certification scheme with the exception that it
certifies production, not the whole supply chain. Hence if a BLTC does not produce pellets, then
DINplus certification would not apply. There is however a possibility to become certified as a “DINGeprüft Qualified Enterprises of Pellet Logistics” within the supply chain. The certifying organisation
DIN CERTCO has also a certificate for industrial pellets.

Figure 2. DINplus logos

Requirements in being “DIN-Geprüft Qualified Enterprise of Pellet Logistics”
This is applicable for a trader or transportation company (here the BLTC). It ensures that only
certified wood pellets bearing the quality mark DINplus are supplied and delivered according to the
Austrian ÖNORM M 7136 standard. Certified wood pellets must be stored and transported
separately from non-certified pellets. Apart from the requirements applicable to warehousing,
certain requirements pertaining to intermediate storage, the transport vehicles, delivery to the final
customer, as well as the delivery personnel must be fulfilled. It refers to the German standard DIN
5173 “The Testing of Solid Fuels - Compressed Products Made of Untreated Natural Wood” and the
Austrian ÖNORM M7135 “Wood Pellets - Quality Assurance during Transportation and Warehouse
Logistics"

3.3. Wood briquettes
Wood briquettes are made of similar raw materials as pellets, with the same principal idea of
compacting wood residues into a product with low moisture content and high heating value.
Briquettes can be used as substitutes for firewood, and hence have large usage potential which has
not yet been realised. Wood briquettes properties are specified under the ISO 17225-1 and ISO
17225-3. As wood briquettes are compacted sawdust, with low moisture content, they lose their
structure and good properties when in contact with water. Hence wood briquettes should be stored
in a covered area on pallets. As an alternative special pallet covers can be used to keep water from
reaching the briquettes. The briquettes should be store on pallets for easy moving with fork lifts and
to keep water from the ground from reaching them.

3.3.1. ENplus briquettes
ENplus certified briquettes have not achieved yet the success of ENplus pellets. In October 2015
there was so far one company undergoing certification procedure. In the near future this quality
certification may take off. ENplus briquettes are based on the EN 14961-3 standard. The ENplus
certification scheme was adapted to briquettes in 2012.

Implementation consequences of trading ENplus Briquettes
For the BLTC to trade ENplus Briquettes it needs to have a covered storage area for the briquettes or
in other ways ensuring that water absorption is not possible. During transport and storage the
products must be prevented from shifting. This is attained by storage on proper-sized pallets and
securing pallets with tension belts to remain in a stable position during transport. When stacking
pallets it must be ensured that deformation of the briquettes cannot happen. In addition to these
physical requirements records have to be kept of purchases and sales.

3.3.2. DINplus briquettes
DIN CERTCO certifies wood briquettes production plants and the rest of the supply chain is not
considered in certification. Hence DINplus does not set special requirements for storage. The DINplus
briquettes follow the A1 class of EN 14961-3.

3.4. Firewood
Firewood quality is specified under the ISO 17255-5 standard. It sets requirements on the origin,
maximum dimensions (length, diameter) and moisture (as received). The volume or the weight
together with the unit used should be clearly mentioned. Moisture content (W-% of dry basis) should
be stated as it is an informative criterion. The proportion of the split volume, cut-off surface and any
sign of decay and mold are required to be mentioned. Energy density or net calorific value and the
drying method are recommended to be stated in the product description. At the moment there is no
quality certification system for firewood which is widely used.

4. Quality standards requirements and their applicability to BLTCs
Sampling and sample preparation should be done at the BLTC. This requires shovels suitable for the
job and some plastic buckets and a table where the sample can be split to a suitable size. Also the
storage of samples requires some space indoors. The requirements for taking proper samples are
mainly on the training side and require possibly some ingenuity as the sampling location is
dependent on the production method. A sample in a small BLTC will probably be almost always taken
from the pile, but in larger BLTCs there might be a better place to do this, which is dependent on the
equipment used at the BLTC.

Figure 3. Sampling shovel and bucket on the right. On the left sampling locations from a pile.4
4

Source: Quality guidelines for wood fuels in Finland
http://energia.fi/sites/default/files/wood_fuel_guidelines_engl_final.pdf

Most of the quality measurement standards require laboratory equipment. These are done in
accredited laboratories which have the capacity to do this. However the moisture content should be
measured at the BLTC on-site as own quality control and occasionally verifying the results in an
accredited laboratory. Moisture content can be measured with a hand held moisture measurement
tool for internal purposes or by drying the sample in an oven and measuring the mass before and
after with a scale. The method identified in the ISO 18134-2 standard should be used to determine
the moisture content. Also the particle size distribution could be measured at the BLTC, but this
requires a specially designed set of sieves. This should be done especially if the BLTC is operating a
chipper.

5. The current situation in partner countries
Quality standards derived from the ISO and EN standards exist in all partner countries. This is due to
the national standardisation bodies (in EU) having a requirement to have in place the standard six
months after the publication of an ISO or EN standard in the local languages. Serbia is mostly also
following this schedule and hence has a lion’s share of the same standards in national languages in
place as in the EU countries. ISS (Institute of Standardization in Serbia) has not yet adapted some of
ISO measurement standards related to biofuels.
The national standardisation bodies have hence the most important standards in place in local
languages in the partner counties. However the rate of their use varies. For instance for firewood the
ISO standard exists in most countries, but it is rarely used. Quality information to the buyer is most
often given without referencing to ISO quality standards. For wood chips, standards are often used in
contracts, specifying the quality of the product. The tendency is that larger consumers require these.
In pellet production the standards are often applied through certification, but are also used in
contracts specifying quality in the same manner as for wood chips. The ENplus pellet producers and
traders are an example of an existing functioning quality certification scheme. There are producers in
most of the partner countries, but traders in about half of the countries. The amount of traders is
linked to the domestic consumption of bulk pellets, as it is required to be certified if bulk pellets are
delivered to end users. For selling of bagged pellets no certification is required, hence there can still
be domestic consumption of bagged pellets (sealed bags up to 1500kg). At the moment there are no
DINplus pellet producers in Bulgaria, Croatia or Serbia.

Table 2. Current situation for quality standardisation and certification in the partner countries
Non
ISO/EN ISO 17225 standard in use
ENplus
national standards
pellet
or
certification Wood pellet
Wood chip
Firewood
producers
systems
Austria Yes,
Yes,
Exists, but rarely Yes
mainly through in
delivery used
certification
contracts
Bulgaria National standards Yes,
Yes,
Yes,
Yes
of
exporting mainly used by mainly used by mainly used by
countries
are exporting
exporting
exporting
commonly used
companies and companies and companies and
large
biofuels large biofuels large
biofuels
producers
producers
producers
Croatia Yes,
Yes,
Exists, but rarely Yes
mainly through in
delivery used
ENplus
contracts
Finland Yes,
Yes,
Exists,
but No
delivery
in
delivery uptake unknown
contracts.
contracts
(rare)
Germany Certificate
for Yes,
Yes,
Exists, but rarely Yes
wood chips is mainly through in
delivery used
under
DINplus
and contracts
development
ENplus
(HackZert)
Serbia Some
pellet Yes,
Yes,
Yes, but rarely Yes
exporters follow through ENplus through
used
Italian
Catas and contracts
contracts
certification
Slovenia Yes
Yes
Exists, but rarely Yes
used

ENplus
pellet
traders
Yes

No

No

No

Yes

No

Yes

5.1. Austria
In Austria the ISO standards 17225 are well used. Especially for wood chip and pellet production the
standards are used, in pellet production mainly through ENplus, and in wood chips in delivery
contracts. The standards are mainly required by the boiler and stove manufacturers which reference
the suitable fuel qualities. This reference of the appliance manufacturers is significant as the
consumer is obliged to use standard specific fuels to keep the warranty of the appliance. This,
motivates the user to consume standardised fuel. Even though the use of standards is common with
wood chips and pellets, it still tends to be rare in firewood.
In 2015 October there were 21 certified (or in process of being certified) ENplus pellet producers in
Austria and 36 traders. The production amount is expected to be around 0,6-0,9 million tonnes in
2015. The high amount of traders indicates that bulk pellet consumption is common. ENplus is
common, as almost 90% of total pellet production volume was certified in 2014.

Quality measurement
In Austria the quality is measured usually by the seller and sometimes also by the buyer, depending
on the case and the fuel. With pellet production the measurements are done by the producers and
the traders in accordance to ENplus requirements. Round wood is usually measured at the saw mills

and they also measure the residues before selling them. Regarding wood chips, the practices vary, it
can be either the seller or the customer who measures certain quality parameters. The level of
accuracy and what needs to be measured is defined by the customer.
Enough accredited laboratories are able to take quality measurements according to the ISO
measurement standards. There is no lack of certification bodies in the country.

5.2. Bulgaria
The fuel quality specifications according to ISO 17225 are in place in Bulgaria. The necessary
standards for measurement also exist. However the use of these standards in the industry is limited,
and mainly required by large scale Bulgarian consumers and export markets. The biofuel supply
contracts to these larger consumers include relevant quality assurance clauses which refer either to
the exact parameter of specific standards or to all quality characteristics of the biofuel involved
without reference to specific parameters of standards.
Smaller scale users of biofuels (domestic population and business’) do not demand official quality
certification of the biofuels consumed, due to anticipated higher prices. In most cases, they rely on
their own research and contacts, as well as on their own practical trials and comparisons. Usually, a
consumer will assess a certain biofuel by appearance and touching, then test its heating efficiency
and as result the buyer will decide to what extend a compromise between price and quality can be
reached. At local level, consumers share information about good biofuels and best producers/sellers
based on their past and current experience leading to mutual trust building between buyers and
sellers. In some cases producers/sellers describe the quality level to potential buyers, as lower
quality is linked to lower price.
Large or well-known biofuels producers ensure and certify the quality of their products, as it is in
their own interest, and not necessarily demanded by the customer. However, they send samples for
quality certification only 2-3 times per year because each laboratory testing costs more than or the
same as 1 ton of biofuel. For instance, one quality certification procedure for pellets costs around
EUR 150 – the same as 1 ton of pellets.
In October 2015 there was 1 certified producer but no traders. The production amount is small and is
mainly exported.

Quality measurement
In order to verify the quality of biofuels produced according to ISO 17225, Bulgarian-based producers
send samples to accredited laboratories. Usually they take samples themselves, but in some cases
the laboratory is also in charge of sampling. If there is doubt about quality from the large producers
they usually take a sample and send it to an accredited laboratory. Currently, only two laboratories
have an official accreditation and necessary equipment to test the biofuel characteristics according
to EN and ISO standards and thus to classify and grade the quality of biofuels.
With different biofuels, the quality monitoring practices vary. In pellet production the quality control
and monitoring is performed by producers themselves. As a result, it is of great importance that the
staff involved in the pellet production to be well-trained and experienced. There have been cases
where the low level of knowledge and experience of the staff involved have led to discontinuity of
the whole production process for long periods of time. In contrast, the common practice in wood
chips production, in particular at the largest producers, is to engage an external evaluator who gives
advice on and monitors the quality of the whole supply chain. Firewood is sold in bulk (split or whole
round wood) or in bags/boxes/pallets and in various sizes and dimensions according to consumers’
preferences. Similarly to pellet production, the quality control and monitoring is carried out mainly

by producers and distributors and comprise the supply chains directed to production/distribution
sites. National standards for firewood have existed for many years but are rarely used by private
consumers.

5.3. Croatia
At the moment no users in the Croatian market demand quality standards for solid biofuels. At the
moment only pellet producers are applying standards and certification schemes (ENPlus, DIN plus),
however only for export purposes. In October 2015 there were 11 certified (or in process of being
certified) ENplus producer in Croatia and no traders. The lack of traders highlights that the majority
of pellets is for exports. The production amount is in the range of 200.000-250.000 tonnes in 2015.
Currently approximately 90% of the pellets produced are exported, and for wood chips probably a
similar percentage applies (there is no reliable data on this). There are no DINplus producers in
Croatia as the sole producer lost certificate in 2015.
Small scale combustion of biomass is by far the most extensive application of bioenergy in Croatia
and currently the majority of fuelwood is consumed within the household sector. Large scale
production of bioenergy takes place in the wood industry exclusively, thus they do not purchase fuels
themselves, but are consuming the residues they have from production (bark, saw dust etc.). Only
two biomass plants are utilised for the heating of buildings and both are owned and operated by the
state forest management company Hrvatske Sume Ltd, providing their own raw material. The uptake
of ISO and European standards on solid biofuels in Croatia is still at the very early stage, as the
amounts sold on local markets is very limited and the household consumers do not demand
standardised or certified solid biofuels. Standards and certification are mainly useful when the
producer is not the consumer, to define and ensure the fuel quality. An increased consumption
would lead to a better market development and more awareness about the benefits of quality
standards and control is needed.

Quality measurement
At the moment ENplus certified pellet producers measure quality according to the ENplus
requirements. Other non-certified producers do not measure the quality of their pellets. There are
three accredited laboratories and one certification and inspection body which can certify biofuel
quality according to international quality standards.

5.4. Finland
In general, all solid wood fuels are categorized according to quality standards published by Finnish
Standards Association SFS which are adapted from the ISO and EN standards. The large scale users of
wood chips, pellets and briquettes are requiring that the products are classified by standards in their
delivery contracts. Users check the quality by their own quality control, taking samples of the
biofuels delivered to them. Small heating plants do not necessarily require the use of standards,
especially if they know well where the material is coming (for instance in cooperatives where a
common trust is present and hence no measurements needed).
Finland is an exception to the partner countries as it has no production of ENplus pellets. However
major producers are following the ISO 17225-2 standard in their production. These producers control
the quality of pellets typically by taking samples from the storage and use accredited independent
laboratories to test their products for quality assurance and for quality certificates. The household
consumers require that the pellets are standardized.
The uptake of standards in firewood production is not as common as in wood chips, as a major part
of the firewood is produced by small entrepreneurs. Some of them are aware of the standards SFS

ISO EN 17225-5. Most of the producers have adopted the quality classification for firewood
corresponding to the ISO standard. Larger firewood producers claim to have standards in use, but as
it is a voluntary action, there is no information about quality assurance. It is not known if they really
test their firewood according to any standards by sending samples to laboratories. Quality control is
more based on their own actions and user feedback. However, there is usually enough information
available for buyers: tree species, length and if it’s dry or fresh, and the price. Usually households are
not requiring quality standards for firewood.

Quality measurement
The quality of wood chips is measured at the heat or CHP plant. Samples are taken from the
deliveries and the moisture content and other quality factors such as ash content are measured at
the plant laboratory. Some forest chip producers also do internal quality measurements to keep up
the quality and learn how to better manage their unchipped energy wood. Wood pellet quality is
measured at the pellet factory by producers and also by external auditors for quality control and
transparency, as there is no certification scheme present. The accredited laboratory infrastructure is
sufficient being able to test and verify the fuel quality according to the different standards.

5.5. Germany
Quality standards for solid biofuels are commonly used in Germany. For wood chips standards are
used in most contracts and customers usually do a spot check at delivery. There is no commonly used
certification for wood chips yet, but there is a project called “HackZert”, where a certificate is
planned to be established in 2016. For wood pellets ENplus and DINplus are used equally by most
consumers and domestic customers almost only buying certified pellets. Out of German wood pellet
production in 2014 over 80% was ENplus certified. In October 2015 there were 36 certified (or in
process of being certified) ENplus producers in Germany and 119 traders. The production is expected
to be in the range of 1,5-2 million tonnes in 2015. The pellets are mainly for domestic markets, but
some are also exported. The large amount of traders also shows that pellet boilers are common, as
bulk pellet sellers are required to be certified. In firewood production the companies can be certified
but there is no commonly used certificate. Quality standards for firewood are hardly used due to
many forest owners and producers of firewood. However important customer information such as
the origin of wood, tree species, moisture content, amount and prices are commonly well available.
For charcoal there is a DINplus certificate available for barbeque usage which is based on the
standard DIN EN 1860-2 “Appliances, solid fuels and firelighters for barbecuing” and hence not
applicable for domestic heating, only cooking.

Quality measurement
Wood pellets are usually certified, so measurements are performed based on the certification
requirements of the certification scheme. Wood chips are usually controlled by the producer and the
customer, especially regarding particle size (usually by sight) and moisture content. This is measured
either by comparing weight of non-dried and dried material or using several measurement devices.
The quality of the measurement depends strongly on the measurement method and the person who
performs the measurement. This can differ a lot regarding the producers as well as the customers
(depending on scale, price, and expertise). The infrastructure regarding accredited laboratories and
inspection bodies related to biofuels production is well in place in Germany.

5.6. Serbia
Serbia has adopted the ISO 17225 standards regarding fuel quality. Quality standards related to
wood fuels have been translated into Serbian in August 2015, but the ones referring to non-wood

fuels are at the moment only in English, but adopted still into national standards. ISO quality
measurement standards have not yet been applied in Serbia, but the preceding EN standards have,
but have been rarely translated into Serbian. This should not however be a major concern as
sampling and sample preparation and quality assurance standards (SRPS EN 14778, SRPS EN 14780
and SRPS EN 15234) are translated. These are the major concern to the BLTC operator, as the
measurements should be done in accredited laboratories where the possible language boundary
should be a smaller concern due to higher required skill level. There are still national standards in
place for charcoal (SRPS D.B9.020:1977) and energy briquettes from lignocellulosic material (SRPS
D.B9.021:1987) however their usage is limited, and the standards of export markets are used in
briquettes and charcoal.
In Serbia the quality level is usually defined by contracts, but in most cases with a reference to a valid
standard. In some cases special dimensions are determined by contract (mainly regarding firewood
and wood chips) and the old Austrian ÖNORN M7133 size classes are still sometimes used in export
markets. In most cases larger scale users (chipboard and pellet factories) require some
standardization, according to a valid standard or specifying quality in the contracts. In the sales of
firewood, standardization is not followed. For pellet sales on the domestic market, standards are not
required and valued, although each product bag needs to have a label with most important quality
features (dimensions, ash content, humidity, etc.) mentioned. ENplus certification is not demanded
domestic markets at present. In 2015 October there are seven certified (or in process of being
certified) ENplus producers in Serbia, but no traders. The production amount in 2015 is expected to
be 100.000-150.000 tonnes, mainly for the export markets.
The export markets in Austria and Slovenia require wood chips to be certified according to the ISO
standards. Regarding pellet production, some Italian buyers ask for quality according to CATAS.
ENplus and DINplus are still not required for export, but producers have become certified in the hope
of becoming more competitive. For firewood and briquettes in export markets the dimensions,
humidity and packaging are usually specified in the contracts, though sometimes references to the
standards are made. For charcoal the quality is specified in the contract with specific ranges for
Humidity, particle size and fixed carbon content (Cfix).

Quality measurement
Quality is controlled mainly visually. Some chipboard factories also control for humidity. Usually
buyers control measures made by the sellers. There are a few accredited laboratories, inspection and
accreditation bodies present in Serbia capable of verifying fuel quality according to the standards.
The units used to sell solid biofuels vary. In practise firewood is sold per steer meter, but roundwood
destined for pellet and chipboard production is sold per ton. Buyers have the scales to measure the
mass. Wood chips where initially sold per ton, but now it is usually sold per bulk cubic meter. Pellets,
briquettes and charcoal are sold per ton.

5.7. Slovenia
Large and industrial users usually require basic production standards and certification in their
contracts. Small scale users usually don’t know a lot about quality standards, but in the last few
years, big retail traders are entering the market and usually offering certified biofuels, with clearly
mentioned moisture content and calculated heating value. As a consequence small scale users
(households) start to pay attention to quality. This is a positive development, as still quite a lot of
firewood (split wood and logs) are still sold on the black market by local family forest owners. There
are also firewood imports from the Balkan countries (Bosnia, Serbia etc.). The exported biofuels need

to be certified or follow standards of the export markets. The main exported biofuel is unprocessed
round wood, as the prices of exports are not always competitive compared to the Balkan countries.
In 2015 October three pellet producers are ENplus certified (or in process of being certified) and 2
traders. In 2015 the ENplus certified production amounts to 50.000-100.000 tonnes.

Quality measurement
The quality of the biofuels is measured by the producers most commonly. The measurements are in
general done according to the EN and ISO standards. There are a few accredited laboratories with
the possibility to do quality testing according to the EN and ISO standards. The quality measurements
are voluntary and not required by law.

6. Recommendations for Serbian, Croatian and Bulgarian BLTC
operators
In General
In the case a standard is mentioned, it is recommended that the operator buys the standard from the
local standardization organization.
A. Use the EN 15234 “Solid biofuels – Fuel quality assurance – Part1: General requirements” for
the general framework for fuel quality assurance, as it covers the basics of operation to
ensure good constant quality fuel. The fuel specific parts will be used for each respective
fuel. It is a general tool providing “best example guidelines”.
B. Invest in moisture measurement equipment and suitable space for the measurement. This
means investing in a precision scale and an oven designed for laboratory use (able to keep
constant 105°C). A hand held moisture measuring device can be used for internal quality
measurement, but it is not a standardised method, hence also an oven and scale is needed.
C. Train the staff to take samples and prepare samples according to EN 14778:2011 Solid
biofuels - Sampling and EN 14780:2011 Solid biofuels - Sample preparation. Thus the
sampling is done properly and can be either measured at the BLTC or at an accredited
laboratory depending on the customer requirements. The BLTC should get accredited for
these methods.
D. Measure moisture content according to ISO 18134-2:2015 “Solid biofuels -- Determination of
moisture content -- Oven dry method -- Part 2: Total moisture -- Simplified method”. Get
accredited.
Wood chips
A. To make reference to ISO 17225-4 standard in supply contracts and product descriptions.
This ensures that both the buyer and the seller have a common understanding of the
requested quality of the solid biofuel.
B. Chip and store the chips properly. Avoid long storage periods. The dry matter loss increases
with time due to decay, especially if moisture content is high.
Wood pellets
A. When selling bagged pellets store them out of the reach of water.

B. Become ENplus certified or a “DIN-Geprüft Qualified Enterprise of Pellet Logistics” in the case
of bulk deliveries
i.
In case there is no demand for certified deliveries follow the certification
requirements as closely as possible to ensure that the quality does not deteriorate
during storage and delivery
Wood briquettes
A. Store briquettes out of the reach of water
B. Have proper marking on the quality of the briquettes (ENplus, DINplus, or moisture content,
calorific value, ash content and amount clearly visible to the consumer)
Firewood
A. Produce constant sized firewood with measured moisture content and store them covered
from rain after they have dried
B. Make the tree species, moisture content, calorific value, origin of the wood and amount
clearly visible to the consumer. ISO 17225-5 terminology could be used.

Annex 1 European and international standards related to solid biofuels
European standards (EN)

International standards (ISO)

If dated, the (draft) standard is published and publicly available

If dated, the (draft) standard is published and publicly available

Terminology

Terminology

EN 14588:2010

Solid biofuels – Terminology, definitions and
descriptions

Fuel specifications and classes

ISO/DIS 16559:2014 Solid biofuels -- Terminology, definitions and
descriptions
Fuel specifications and classes

EN 14961-1:2010

Solid biofuels – Fuel specifications and classes – Part 1: ISO/DIS 17225General requirements
1:2014

Solid biofuels -- Fuel specifications and classes -- Part 1:
General requirements

EN 14961-2:2011

Solid biofuels – Fuel specifications and classes – Part 2: ISO/DIS 17225Wood pellets for non-industrial use
2:2014

Solid biofuels -- Fuel specifications and classes -- Part 2:
Graded wood pellets

EN 14961-3:2011

Solid biofuels – Fuel specifications and classes – Part 3: ISO/DIS 17225Wood briquettes for non-industrial use
3:2014

Solid biofuels -- Fuel specifications and classes -- Part 3:
Graded wood briquettes

EN 14961-4:2011

Solid biofuels – Fuel specifications and classes – Part 4: ISO/DIS 17225Wood chips for non-industrial use
4:2014

Solid biofuels -- Fuel specifications and classes -- Part 4:
Graded wood chips

EN 14961-5:2011

Solid biofuels – Fuel specifications and classes – Part 5: ISO/DIS 17225Firewood for non-industrial use
5:2014

Solid biofuels -- Fuel specifications and classes -- Part 5:
Graded firewood

EN 14961-6:2012

Solid biofuels – Fuel specifications and classes – Part 6: ISO/DIS 17225Non-woody pellets for non-industrial use
6:2014

Solid biofuels -- Fuel specifications and classes -- Part 6:
Graded non-woody pellets

ISO/DIS 172257:2014

Solid biofuels -- Fuel specifications and classes -- Part 7:
Graded non-woody briquettes

European standards (EN)
If dated, the (draft) standard is published and publicly available

International standards (ISO)
If dated, the (draft) standard is published and publicly available

Sustainability criteria
ISO 13065
Fuel quality assurance

Sustainability Criteria for bioenergy

Fuel quality assurance

EN 15234-1:2011

Solid biofuels – Fuel quality assurance – Part 1:
General requirements

EN 15234-2:2012

Solid biofuels – Fuel quality assurance – Part 2:
Wood pellets for non-industrial use

EN 15234-3:2012

Solid biofuels – Fuel quality assurance – Part 3:
Wood briquettes for non-industrial use

EN 15234-4:2012

Solid biofuels – Fuel quality assurance – Part 4:
Wood chips for non-industrial use

EN 15234-5:2012

Solid biofuels – Fuel quality assurance – Part 5:
Firewood for non-industrial use

EN 15234-6:2012

Solid biofuels – Fuel quality assurance – Part 6:
Non-woody pellets for non-industrial use

Sample and sample preparation

Sample and sample preparation

EN 14778:2011

Solid biofuels – Sampling

ISO/NP 18135

Solid biofuels -- Sampling

EN 14780:2011

Solid biofuels – Sample preparation

ISO/NP 14780

Solid biofuels -- Sample preparation

European standards (EN)

International standards (ISO)

If dated, the (draft) standard is published and publicly available

If dated, the (draft) standard is published and publicly available

Physical and mechanical properties

Physical and mechanical properties

EN 14774-1:2009

Solid biofuels – Determination of moisture content –
Oven dry method – Part 1: Total moisture – Reference
method

ISO/CD 181341:2015

Solid biofuels -- Determination of moisture content -Oven dry method -- Part 1: Total moisture -- Reference
method

EN 14774-2:2009

Solid biofuels – Determination of moisture content –
Oven dry method – Part 2: Total moisture – Simplified
method

ISO/CDP 181342:2015

Solid biofuels -- Determination of moisture content -Oven dry method -- Part 2: Total moisture - Simplified
method

EN 14774-3:2009

Solid biofuels – Determination of moisture content –
Oven dry method – Part 3: Moisture in general analysis
sample

ISO/NP 181343:2015

Solid biofuels -- Determination of moisture content -Oven dry method -- Part 3: Moisture in general analysis
sample

EN 14775:2009

Solid biofuels – Determination of ash content

ISO/CD 18122

Solid biofuels -- Determination of ash content

EN 14918:2009

Solid biofuels – Determination of calorific value

ISO/NP 18125

Solid biofuels -- Determination of calorific value

EN 15103:2009

Solid biofuels – Determination of bulk density

ISO/CD 17828

Solid biofuels -- Determination of bulk density

EN 15148:2009

Solid biofuels – Determination of the content of volatile ISO/CD 18123
matter

Solid biofuels -- Determination of the content of
volatile matter

EN 15149-1:2010

Solid biofuels – Determination of particle size
distribution – Part 1: Oscillating screen method using
sieve apertures of 1 mm and above

Solid biofuels -- Determination of particle size
distribution for uncompressed fuels -- Part 1:
Oscillating screen method using sieves with apertures
of 3,15 mm and above

ISO/CD 17827-1

European standards (EN)

International standards (ISO)

If dated, the (draft) standard is published and publicly available

If dated, the (draft) standard is published and publicly available

Physical and mechanical properties

Physical and mechanical properties

EN 15149-2:2010

Solid biofuels – Determination of particle size
distribution – Part 2: Vibrating screen method using
sieve apertures of 3,15 mm and below

ISO/CD 17827-2

Solid biofuels -- Determination of particle size
distribution for uncompressed fuels -- Part 2: Vibrating
screen method using sieves with aperture of 3,15 mm
and below

CEN/TS 15149-3:
2006

Solid Biofuels – Methods for the determination of
particle size distribution – Part 3: Rotary screen method

EN 15150:2011

Solid biofuels – Determination of particle density

EN 15210-1:2009

Solid biofuels – Determination of mechanical durability
of pellets and briquettes – Part 1: Pellets

ISO/CD 17831-1

Solid biofuels -- Solid biofuels -- Determination of
mechanical durability of pellets and briquettes -- Part 1:
Pellets

EN 15210-2:2010

Solid biofuels – Determination of mechanical durability
of pellets and briquettes – Part 2: Briquettes

ISO/CD 17831-2

Solid biofuels -- Determination of mechanical durability
of pellets and briquettes -- Part 2: Briquettes

EN 16126:2012

Solid biofuels – Determination of particle size
distribution of disintegrated pellets

ISO/CD 17830

Solid biofuels -- Particle size distribution of
disintegrated pellets

EN 16127:2012

Solid biofuels – Determination of length and diameter
for pellets and cylindrical briquettes

ISO/CD 17829

Solid biofuels -- Determination of length and diameter
of pellets

European standards (EN)

International standards (ISO)

If dated, the (draft) standard is published and publicly available

If dated, the (draft) standard is published and publicly available

Chemical analysis

Chemical analysis

EN 15104:2011

Solid biofuels – Determination of total content
of carbon, hydrogen and nitrogen –
Instrumental methods

ISO/DIS
16948:2015

Solid biofuels -- Determination of total content of
carbon, hydrogen and nitrogen

EN 15105:2011

Solid biofuels – Determination of the water
ISO/DIS
soluble chloride, sodium and potassium content 16995:2015

Solid biofuels -- Determination of the water
soluble chloride, sodium and potassium content

EN 15289:2011

Solid biofuels – Determination of total content
of sulphur and chlorine

ISO/DIS
16994:2015

Solid biofuels -- Determination of total content of
sulphur and chlorine

EN 15290:2011

Solid biofuels – Determination of major
elements – Al, Ca, Fe, Mg, P, K, Si, Na and Ti

ISO/DIS
16967:2015

Solid biofuels -- Determination of major
elements-- Al, Ca, Fe, Mg, P, K, Si, Na and Ti

EN 15296:2011

Solid biofuels – Conversion of analytical results
from one basis to another

ISO/DIS
16993:2015

Solid biofuels -- Conversion of analytical results
from one basis to another

EN 15297:2011

Solid biofuels – Determination of minor
elements – As, Cd, Co, Cr, Cu, Hg, Mn, Mo, Ni,
Pb, Sb, V and Zn

ISO/DIS
16968:2015

Solid biofuels -- Determination of minor elements

ISO/CD 16996

Solid biofuels -- Determination of elemental
composition by X-ray fluorescence

