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Do you consider investing in a biomass plant, for instance a district heating boiler, a combined 
heat and power plant or a pellet mill, the possibilities of making mistakes are numerous. A thor-
ough feasibility study helps you through the complexity of options and reveals the worst pitfalls.

FeAsIBIlIty stuDIes

Further information
Morten tony Hansen: mth@force.dk

Many questions are to be answered in 
the initial considerations about invest-
ment in a biomass plant. Which type 
of biomass is to be chosen, straw, 
chip, wood pellets or something dif-
ferent? Is the plant to be based on 
combustion or gasification? Is it to be 
both electricity and heat-producing or 
only heat? How big is the plant to be?

therefore, it is important to examine 
all the essential alternatives and which 
ones that are profitable. It is even more 
important to consult independent 
experts who in advance do not have 
any preferences for a certain solution.

Funnel model
We offer to carry out a feasibility 
study which helps you to make the 
right choices and to reduce your risks. 
typically, we work on a funnel model 

where initially we set up a wide range 
of alternatives. As we clarify the con-
ditions with you, for instance fuel sup-
ply, fuel prices, technical preferences, 
energy demands, space requirements 
and plant size, we can become more 
specific on your alternatives.

In this process, we make a matrix of 
alternatives and criteria. In this phase, 
we have a close dialogue with you so 
we avoid wasting the time by explor-
ing possible solutions or conditions 
which are not relevant for you.

the study results in a thorough illus-
tration of selected alternative solu-
tions based on the criteria which are 
most important. It might for instance 
be economic conditions such as price 
of heat, investment and profitability. 
Or it might also be conditions where 

choice of fuel, risk, sustainability in the 
supply or local conditions such as em-
ployment and sales of the products of 
the soil are included.

together with you, we select the level 
of details, depending on which type of 
decisions that are to be made on basis 
of the study.

Detailed risk assessment
After discussion in the board, we of-
fer to go into details with the condi-
tions which you find most important. 
It might for instance be sensitivity 
(and risk) fluctuations in gas, oil and 
coal prices or energy taxes. It might 
also be flexibility to use other biofuels 
than the chosen fuel in the plant or a 
critical assessment of the operational 
stability of the chosen technology, en-
ergy efficiency, lifetime and environ-
mental impact.

When the construction of the plant ap-
proaches, we also offer to carry through 
more detailed feasibility studies 
and to assist the building contractor 
in the tender procedure, building and 
delivery phase.

Comprehensive contractor con-
sulting services
We offer to plan a construction se-
quence with project management, 
price calculation and planning of call 
for tenders which fulfils the demands 
on supply companies. After this, we 
can prepare operational functionality 
requirements, invitation of tenders, 
evaluation of tenders and construction 
process management. Furthermore, 
we are specialised in assistance at 
start-up, delivery, impartial acceptance 
tests and hand-over for operation. 
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Danish companies are very active re-
garding development of new technol-
ogy for combustion and gasification 
of biomass. From small scale in the 
form of wood stoves and up to power 
plant size, new combustion technol-
ogy, equipment for flue gas cleaning, 
grates, burners and gasifiers are de-
veloped and marketed.

When the new equipment is to come 
into the market, it is important – and 
often completely necessary – to be 
able to present independent docu-
mentation showing that the efficien-
cy, emission or availability of the plant 
can be met in practice.

Independent and adapted mea-
surements
Our measurement technicians arrange 
in cooperation with our biomass 
experts a test and measuring pro-
gramme that is adapted to the specific 
requirement on the exact type of tech-
nology. In most cases, an independent 
registration of the energy balance 
(fuel consumption, electricity produc-
tion, heat production and losses) is 
the most important. Furthermore, our 
measurements also cover emissions to 
air, amounts and composition of ash, 
waste water and registration of the 
availability of the plant.

We also include other tests according 
to requirement, for instance to show 
the quality of materials, weldings, fuel, 
water, plant meters etc. the docu- 
mentation can be used as basis of 
marketing of the technology. In other 
cases, it can highlight a need for fur-
ther development as the registrations 
point out critical conditions that have 
to be improved.

Involve the expertise
Our technicians do not only contribute 
with reports but also with experience, 

In the development of new biomass plants, a need of testing arises to see whether efficiency, op-
erational stability and environmental impact in fact will be as expected. We organise and perform 
tests at full scale plants and provide independent documentation of the performance of the plant. 

exPeRIMents AnD DOCuMentAtIOn

inspiration and guidance which you 
can use directly in the development 
work. thus, we become a participant 
in the product development itself.

tests, experiments and documenta-
tion are often co-financed by the 
company which owns the technology 
and a research and development pro-
gramme such as the energy technol-

ogy Development and Demonstration 
Programme (euDP) or framework pro-
grammes from the eC. Our role in the 
project is either partner or supplier of 
technical services.

Further information
Morten tony Hansen: mth@force.dk
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When biomass is to be delivered in large amounts, questions to the source of supply will typically 
arise. What is the origin of the biomass, can we continuously count on a sustainable supply in 
future, is the quality in order and what about the price?

BIOMAss ResOuRCes

Beyond our involvement in the plants 
that convert the biomass, we are also 
often involved in assessments on the 
supply side. 

the technical properties of the fuels 
affect directly the operation of the 
plants and the supply of biomass in 
large amounts brings up several ques-
tions which large-scale purchasers 
have to consider such as:

•	 How much biomass can be of-
fered from this source of supply?

•	 How does the resource develop 
over time?

•	 Correlation between the resource 
exploitation and the price of the 
fuel?

•	 Is the production sustainable in 
the long term?

•	 Which criteria are used to assess 
sustainability in the supply chain?

•	 Documentation of sustainability?
•	 Is competing sale of the biomass 

present – for instance for food 
purposes or for industry or energy 
purposes in other countries?

Independent assessment of the  
resource basis
the fundamental assessment of pro-
duction potentials in forestry and ag-
riculture is made by universities and 
others with special expertise within 
the area. From here we can take over 
to analyse and assess the resource ba-
sis, from the local supply to a specific 
heating plant or to the national ener-
gy planning. Based on the important 
questions above, we deliver an inde-
pendent assessment of availability, 
prices and sustainability.

Supply and consumption
trade with biofuels takes place in the 
field between the production in for 
instance forestry, plantations or agri-
culture and the conversion in for in-

stance power plants. the two parties 
do not always understand each other. 
the forest owner does not understand 
why roots and stumps are not allowed 
in his wood chip delivery. And the en-
ergy plant does not understand why 
it can be difficult to deliver ten times 
more fuel in January than in July.

In this border area it is useful to in-
volve an external “translator” who 
understands both sides and who can 
explain why quality, price formation 
and supply look the way they do. 

Our assistance covers from telephone 
consultancy  through support in con-
nection with selection of possible sup-
pliers/purchasers of a specific biomass 
fuel to support with preparation of 
the technical clauses in commercial 
contracts with biomass.

Environmental and life cycle  
assessments (LCA)
Furthermore, we offer more detailed 
environmental assessments e.g. for a 
specific use of a concrete kind of bio-
mass. Our lCA experts use acknowl-
edged, standardised methods and 
well-reputed databases to make mod-
els for illustration of the environmen-
tal impact of products and services.

Further information
Morten tony Hansen: mth@force.dk
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We assist with surveys of the market 
for solid biofuels both nationally and 
internationally. We have developed 
methods based on for instance tech-
nology, geography, needs, historic 
development, framework conditions 
etc. which make it possible for us to 
deliver market reports which are up-
dated and independently deliver ex-
actly the overview and details needed 
for decision-making.

Pellets@tlas – an overview of the 
wood pellet market
We were a part of the Pellets@tlas 
project (www.pelletsatlas.info) where 
we have collected, prepared and dis-
seminated information about the 
wood pellet market, prices and the 
market development in most of the 
european countries. And supplement-
ed with knowledge from our other 
international networks in IeA Bioen-
ergy and others, you get access to 
the newest market information about  

the market for solid biofuels develops rapidly both nationally and internationally. knowledge and 
details are necessary for companies which act in the market, either as purchaser of fuel or as sup-
plier of everything from wood pellets through wood logs to coconut shells.

MARket suRVey

fuels and technology from all over the 
world.

Supports the investment decision
the customers of market studies on 
biomass are typically manufacturers 
or distributors of very large amounts 
of wood pellets who are interested in 
coming into the european market.

During the years, we have delivered 
market reports to 10-20 of the pres-
ent large players in the global wood 
pellet market. the tasks are initi-
ated with a geographic partitioning – 
which countries are the most interest-
ing – and are finalised with a market 
report which supports the customer’s 
decision on for instance investment in 
a wood pellet mill.

Further information
Morten tony Hansen: mth@force.dk

Knowledge about the market

As a supplier of e.g. wood pellets, 
a thorough knowledge of the 
market is necessary, including:

•	 the development in the con-
sumption

•	 Prognosis of the future con-
sumption

•	 the price, both the price un-
til now, the present price and 
the expectations to the price 
in future

•	 Quality requirements to the 
fuel

•	 Requirements to sustainability 
and other requirements re-
garding the origin of the fuel

•	 Political framework condi-
tions (subsidies, taxes …) for 
both biofuels and competing 
fossil fuels

•	 knowledge of the market 
players (power stations, dis-
trict heating stations, industry 
and large biofuel importers).

Screen image from www.pelletsatlas.info.



Small recirculation zones result in bad 
burnout of particles

Secondary air does not penetrate  
sufficiently into the furnace

The main combustion is not  
optimally placed in the furnace

DesIGn AnD OPeRAtIOnAl OPtIMIsAtIOn
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the combustion process in a biomass furnace is affected by various factors from the composition and 
heating value of the fuel to the interaction between furnace temperature and combustion zones. By 
use of CFD to design your furnace, you can get an accurate overview of the processes in the furnace.

FuRnACe DesIGn

CFD (computational fluid dynamics) is 
computational calculations which give 
us an exact knowledge of combustion 
zones and processes. Based on this 
knowledge we can identify the opti-
mum design of the furnace in relation 
to the flow in the furnace and in the 
boiler passes.

Among other things, the design will 
take the following into account:

•	 temperature distribution
•	 Air injection rate and direction
•	 Formation of corrosive and pol 

luting gases.

Injection of primary and secondary 
air
It is possible to control the combus-

tion zone and thus reach an effective 
combustion through correct injection 
of primary and secondary air. thus, an 
even temperature distribution and an 
even load on the furnace walls are en-
sured as well as an optimal utilisation 
of the boiler tubes which gives the 
most efficient energy transfer.

the composition of the fuel decides 
the need of air. Based on data for 
your specific furnace, our CFD model 
and calculations, we offer consultancy 
on the ideal injection of primary and 
secondary air. 

Our experience with air injection and 
CFD analyses shows that it is often 
better with few but correctly placed 

nozzles, which can better control the 
flow in the furnace. CFD provides a 
better and more accurate knowledge 
of the recirculation zones than tradi-
tional model tests. thus we ensure 
that the recirculation zones are opti-
mally exploited in relation to burnout 
of particles.

Examples of problem areas in a furnace in a biomass plant before design optimisation and rebuilding.

Further information
kristian l. Andersen: kra@force.dk
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the advantage of using CFD calcula-
tions for optimisation of the boiler 
passes is that a very precise insight 
into the flow and processes of the 
plant is given. 

the visualisation provides an accurate 
overview of the temperature changes, 
velocities and heat transfer. Alto- 
gether precise and necessary data for 
use in the design phase and optimisa-
tion of boiler passes.

Optimisation of the flow
the following areas are analysed by 
use of CFD:

•	 Flow distribution
•	 temperature distribution
•	 Recirculation zones
•	 Corrosive gasses.

the flow in the boiler passes is opti-
mised by changing the duct by means 
of smaller geometric modifications 
which adjust velocity, temperatures 
and flow. An even temperature profile 
through the boiler passes is important 
in relation to heat transfer and energy 
exploitation.

CFD can also be applied to calculate 
the residence time of the flue gas and 
thus optimise the boiler passes. In this 
way a burnout of CO and tCO is en-
sured which gives the best utilisation 
of the fuel.

Reduction of corrosion risk
Based on the very detailed results 
which are achieved it has turned out to 
be possible to include CFD as a tool to 
reduce the risk of corrosion in boilers 
 and especially in superheaters. 

Compared with the metal tempera-
ture and the risk of coating formation, 
the concentration of corrosive gases 
at different places in the boiler can 

In the boiler passes, it is important with an even temperature and velocity distribution to ensure 
better heat transfer and less erosive and corrosive wear on the walls. By use of special computer 
calculations - computational fluid dynamics (CFD) - we can optimise your boiler pass.

BOIleR PAss OPtMIsAtIOn

A boiler plant after optimisation. Changes on the secondary nozzles ensure a more 
even velocity profile and thus temperature distribution up through the boiler 
draughts. This reduces erosion and optimises the heat transfer to the walls.

A boiler plant before optimisation.

be used to identify areas with a high 
risk of corrosion. By changing flow or 
combustion conditions in the boiler, it 
is possible to adjust or reduce this risk.

Further information
kristian l. Andersen: kra@force.dk



With the increased focus on the environment, emissions from the industry have become increas-
ingly regulated. therefore, it is important that the flue gas cleaning of the plant operates opti-
mally. We can help you to design and optimise your flue gas cleaning plant.

Flue GAs CleAnInG
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We perform examinations of flow 
conditions and optimisation of flue 
gas cleaning plants for the purpose of 
finding the best possible performance. 
Furthermore, we can offer cost-effec-
tive solutions in the design phase of 
the plant, extend the lifetime and thus 
improve the economic results. Our 
focus is to ensure that the flue gas 
cleaning plant fulfils your demands

Types of flue gas cleaning plants
there are several different types of 
flue gas cleaning plants and depend-
ing on your needs, we find the flue 
gas technology which is most suitable. 

An example of a flow-optimised DeNOX plant. The lines with 
the green-yellowish colours show where ammonia is injected. 
The illustration shows a good and even velocity distribution 
from this point to the catalyst..

We use computer calculations - com-
putational fluid dynamics (CFD) - to 
design new and optimise working flue 
gas cleaning plants.

NOX reduction in the hot flue gas
the nOx emission can be reduced by 
injecting ammonia or urea in the hot 
flue gas directly in the boiler. By means 
of CFD modelling of the temperature 
field in the boiler, we can determine 
the optimum position of snCR (selec-
tive non-catalytic reduction). 

We can also use CFD to model the 
mixture of ammonia/urea with flue 

gas and thus optimise the ammonia/
urea injection system of the plant.

NOX reduction by use of catalyst
Another way to clean the flue gas is 
to inject ammonia in the cooled flue 
gas and use a catalyst. this method is 
called sCR (selective catalyctic reduc-
tion). In this case, CFD modelling is 
used for determination of flow field, 
design of guide vanes and static mix-
ers, mixture of ammonia and urea as 
well as determination of pressure loss. 

this optimises the flow field at ammo-
nia or urea injection as well as at cata-
lyst inlet. Documentation of mixture, 
flow field, dust precipitation as well as 
determination of pressure loss is veri-
fied with physical scale modelling.

Dust reduction with electrostatic 
field and filter bags
CFD is used for determination of flow 
field as well as design of guide vanes 
in the inlet and outlet of the unit for 
reduction of dust to ensure an even 
flow and to reduce the pressure loss in 
the system. For an electrostatic Precip-
itator (esP), a design optimised with 
CFD will give an optimum efficiency. 
For a filter bag, a CFD optimised de-
sign will help to ensure optimum ef-
ficiency and minimise the risk of wear, 
break and fire on the bags.

Further information
kristian l. Andersen: kra@force.dk

DesIGn AnD OPeRAtIOnAl OPtIMIsAtIOn
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ReGulAtIOn AnD OPeRAtIOnAl OPtIMIsAtIOn

We have developed a technology which helps to ensure a more stable energy production.  
GrateVision® consists of a vision system and a regulating concept that both together and sepa-
rately can improve the operation in a biomass fired incineration plant.

stABle eneRGy PRODuCtIOn 
WItH GRAteVIsIOn®

the GrateVision® technology is based 
on digital nIR cameras and an innova-
tive regulating concept, which are in-
tegrated with the existing monitoring 
system of the plant.

Increased profit and improved op-
eration
the picture analysis software of Grate-
Vision® sends data to the monitoring 
system which makes it possible to 
control the supply of waste, primary 
air and grate speed optimising the 
combustion in the plant. 

the advanced online picture analysis 
contributes to increase the profit of 
the plant and ensure a stable opera-
tion. At the same time it gives your 

14

operators an updated overview of the 
distribution and development of the 
combustion.

Installation and maintenance
the GrateVision® system is flex-
ible and can both be installed in new 
plants and be retrofitted in existing 
plants. the camera is installed directly 
through the panel wall of the boiler 
(Ø 11 mm). 

GrateVision® has an advanced cooling 
and flush system which reduces the 
slag before the camera and thus the 
need of maintenance. the system can 
be installed alone or together with our 
regulation concept.

Advantages of GrateVision®

•	 Increased production and better 
operational reliability in grate-fired 
boiler plants

•	 Increased overview for the opera-
tors and automatic operation im-
prove the efficiency of the com-
bustion

•	 stable combustion reduces emis-
sions and thus the risk of exceed-
ing emission limits.

Screen image of GrateVision® monitoring.

Illustration of installed GrateVision®.

Further information
Jesper Cramer: jcr@force.dk



Our regulating concept reduces significantly the fluctuations in the energy production. It means  
that the efficiency of the boiler becomes more stable which makes it possible to produce more energy.

ReGulAtInG COnCePt – stABIlIses 
AnD InCReAses tHe BOIleR OutPut

the regulating concept, which among 
other things is developed in co-oper-
ation with Babcock & Wilcox Vølund 
and DOnG energy Power, is built on 
new information about the combus-
tion process. 

the information is obtained online 
from estimates of the thickness distri-
bution of the waste layer on the grate 
and information about the incinera-
tion.

Increased performance and ro-
bustness
the model-based regulation compen-
sates for variations in the combustion 
process. the special regulating struc-
ture makes quick compensations pos-
sible at the same time as it keeps the 
slowly generating balance of the plant 
in the fuel layer and the extent of the 
combustion. 

thus, the regulating concept increases 
the performance and robustness of 
the plant at the same time as the need 
of manual intervention is reduced. It is 
possible to implement the concept in 
existing control systems.

Possibilities and free scope
the improved furnace control concept 
gives a better possibility of:

•	 Avoiding overloading of boiler, and 
perhaps refractory lining and grate 

•	 ensuring burning out
•	 Avoiding exceeding emission limits
•	 keeping a stable energy produc-

tion when the calorific value of the 
fuel varies.

Altogether, this gives a better free 
scope for:

•	 Handling of the logistics regarding 
the different fuel types for the 
plant

15
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•	 exploiting the whole load area of 
the boiler in favour of production 
of electricity and heat on market 
conditions

•	 Increasing the load area of the 
boiler if the components of the 
plant are dimensioned for this.

Improvements at Reno-
Nord and Haderslev Waste 
and Energy Plants

the advanced measuring tech-
niques and regulating methods 
have reduced the variations 
in the generation of steam at 
Reno-nord line 4 from 6.9% 
(@95% confidence) to 4.3% 
(@95% confidence). this cor-
responds to a reduction of the 
fluctuations of 38% (peak per-
formance is up to 50% reduc-
tion).

A corresponding improvement 
was obtained at Haderslev 
Power station supporting that 
the regulating concept is ge-
neric and applicable at smaller 
plants with old furnace tech-
nology too.

Further information
Jesper Cramer: jcr@force.dk

Variations in generation of steam at Reno-Nord line 4.



Our PC-based combustion simulators provide an understanding of the entire process of a bio-
mass fired plant and how variations in fuel specification are influencing the combustion.

sIMulAtOR-BAseD tRAInInG OF 
OPeRAtORs

training with simulators makes it 
easier for the operators to obtain an 
overview of all the processes in the 
plant, to understand and analyse the 
operating situation and if necessary, 
to intervene to ensure optimum op-
eration and prevent faults and avoid 
accidents. 

Moreover, the participants are trained 
in rare and extreme situations without 
endangering lives, equipment, the en-
vironment or finances.

Our simulator for a biomass-fired 
CHP-plant consists of:

•	 A realistic silo, fuel feeding and 
pusher feed model

•	 A general dynamic combustion 
model

•	 A steam boiler model illustrating 
the dependence of steam produc-
tion from the combustion process

•	 A steam turbine and power gen-
erator model

•	 Models of steam condensers, heat 
accumulator, pumps, etc. for heat 
supply to a district heating system

•	 Process management and control
•	 A reporting system from trainee 

PC’s to trainer server-PC.

Development and adjustment of 
simulators
the training simulator can be adjusted 
to exactly your plant. If you have any 

ideas and needs for other simulators, 
please let us know. It is important for 
us to adjust the simulator based on a 
dialogue with the plants.

We have developed simulators for 
CHP biomass-fired plants, CHP Waste-
to-energy, industrial steam boilers, 
straw or chip-fired district heat boilers, 
gas-fired boilers and gas engine plants 
as well as gasification plants.

Screen image from the simulator of the combustion furnace.

Screen image from the simulator of the whole boiler and 
the water  steam system.
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Further information
Jesper Cramer: jcr@force.dk
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sAFety AnD lIFetIMe

With focus on the safety of the pressure equipment and on the conditions around the installation 
site we take care that you as a user can confidently operate the pressure equipment.

InsPeCtIOn OF PRessuRe eQuIPMent

Before placing new biomass plants on 
the market, they are among others 
subject to the regulations of confor-
mity assessment in accordance with 
the Pressure equipment Directive 
“PeD”, implemented by the statutory 
order no. 694/2013*) – previously no. 
743/1999 - of the Danish Working en-
vironment Authority. 

PeD applies to the design, manufac-
ture and conformity assessment of 
pressure equipment and assemblies 
with a maximum allowable pressure 
“Ps” of above 0.5 bar. Pressure equip-
ment covers pressure vessels, boilers, 
piping systems, plants (assemblies), 
valves, safety valves, etc.

Before putting such plants into service 
for the first time, they have to undergo 
initial inspection as well as afterwards 
they periodically have to be inspected 
and examined by an accredited 3rd 
party inspection body in accordance 
with the statutory Order for applica-
tion (use) of pressure equipment no. 

100/2007. the requirements of peri-
odical inspections and examinations 
as well apply to plants already in op-
eration.

Any modification or essential repairs 
on plants in operation are to be per-
formed in accordance with the statu-
tory Order for integration, modifica-
tion and repair of pressure equipment 
no. 99/2007. this covers among oth-
ers verification by an accredited 3rd 
party testing body.   

Inspections and safety
As a DAnAk accredited inspection 
and testing body as well as appointed 
notified Body, we can participate in 
the conformity assessment, initial and 
periodic inspections and examinations 
as well as any verification necessary on 
new and existing biomass plants. In 
this way, we take care that the equip-
ment fulfils the current legal demands 
and we ensure that the installation 
is correct. Furthermore, we examine 
continuously whether the equipment 

keeps its operational and safety prop-
erties. In other words, we contribute 
to make the plant safer.

If you have any questions regarding 
the PeD, the statutory orders of the 
Danish Working environment Author-
ity, en regulations or other relevant 
matters, we are pleased to be at your 
disposal.

* From the 19th of July 2016 the New 
PED (No. 2014/68/EU) is put into force 
and implemented by the Statutory Or-
der No. 190/2015.

Standards 
the european Committee for 
standardization – Cen – has 
prepared a large number of 
standards which are based on 
the essential safety require-
ments of the PeD.

the 6 largest harmonised 
standards within this area are:

•	EN	12952	water	tube	boilers	
(pressure parts and assem-
blies)

•	EN	12953	flue	boilers	(pres-
sure parts and assemblies)

•	 EN	 13445	 unfired	 pressure	
vessels (pressure parts)

•	EN	13480	metallic	industrial	
piping (pressure parts)

•	EN	764-7	safety	systems	for	
unfired pressure vessels 
(assemblies)

•	 EN	 378	 	 	 refrigerating	 sys-
tems.
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technical water is an important element in the operation of plants both as boiler and cooling 
water, as energy carrier and in flue gas cleaning. Also it is very important that the transport of the 
heat to the consumers takes place in the most environmental and cost-effective way.

WAteR tReAtMent

Portable equipment for water analyses. 
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An appropriate water quality in the 
technical systems contributes to op-
timise the operation and the lifetime 
of the plant. Our experts are ready 
to advise you on the optimum water 
treatment in your plant.

During the years, we have worked 
with energy producing (steam boilers 
etc.) as well as energy carrying plants 
(district heating systems, cooling sys-
tems etc.). Furthermore, we have 
experience with many other types of 
technical water.

Minimises interruptions of opera-
tion
the production of technical water is 
of great importance for the operation 
of the plant. the main purpose of the 
water treatment is to provide a water 
quality which minimises the interrup-
tions of operation (coating, corrosion 
etc.) in the plant. We offer consul-
tancy on the optimum choice of wa-

ter treatment based on economic and 
operational considerations. At exist-
ing plants, our consultancy is typically 
based on chemical analyses of techni-
cal water (boiler water, feed water, 
make-up water etc.). the analyses 
are carried out directly at the plant or 
in our laboratory which is accredited 
by DAnAk (the Danish Accreditation 
Fund).

We offer:

•	 Consultancy about optimum wa-
ter treatment in a given system 

•	 Measurement directly at the plant 
(pH, conductivity, oxygen content 
etc.)

•	 Analysis of water samples in our 
laboratory

•	 Control of water quality in tech-
nical systems and evaluation of 
analysis results

•	 training of operating staff on 
technical water.

If unforeseen situations with leakages 
or signs of deposits or corrosion aris-
ing, we can help with supplemental 
measurements, analyses, sparring and 
consultancy to reduce interruptions of 
operation, repairs or discarding.

Interpretation
For us it is important that the results 
of the analyses are interpreted and 
can be used by you. therefore, the 
analysed values are often assessed in 
relation to the applicable guidelines 
as for instance an environmental ap-
proval. If exceeding, we advice about 
operational changes in order to bring 
the water quality back to a satisfactory 
level.

Further information
søren klinggaard: srk@force.dk
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Corrosion in biomass plants increases the operating costs significantly and can weaken compo-
nents and thus increase the risk for the operating staff and others at the plant. We offer closed 
surveys of the corrosion at your plant to optimise performance and minimise future corrosion.

CORROsIOn In PIPes AnD BOIleRs

We advice on high temperature corro-
sion as well as corrosion on the boiler 
side in contact with water. With our 
assistance and consultancy, we can in 
cooperation take care that the safety 
remains at a high quality at your plant 
and contribute to the optimisation of 
the economy.

Broad-spectred consultancy
In the design phase and during the 
normal operation, we can offer as-
sistance regarding the optimum selec-
tion of materials. During root cause 
analysis of damage, we use inspec-
tions and assessments of the corro-
sion attack and we will be able to de-
termine which factors that influence 
the corrosion.

In our consultancy, we use the result 
of the inspection to advise on how 
the future operation can be arranged 
in order to minimise the risk of cor-
rosion.

Besides the mentioned aspects of our 
consultancy, a number of our other 

services will also be included, for in-
stance:

•	 laboratory analyses of water to be 
able to assess the aggressiveness 
of the water

•	 Metallographic examinations for 
description of the corrosion attack

•	 examinations in scanning electron 
Microscope (seM) to describe the 
character of the corrosion attack 
to clarify the cause of the corro-
sion in this way

•	 energy Dispersive x-rays (eDx) of 
corrosion products to survey ag-
gressive components in the corro-
sion products.

Factors which control the corro-
sion
Corrosion develops when metallic 
materials are exposed to an aggres-
sive environment (water and flue gas 
etc.). Boiler systems, cooling systems, 
district heating systems, flue gas 
cleaning, waste water systems are 
typical systems where the corrosion 
of plant components is a factor which 

influences the operating economy. 
In aqueous systems, the corrosion is 
among other things controlled by pH 
value, conductivity, oxygen content, 
temperature and selection of materi-
als. Very often oxygen causes the cor-
rosion and in many technical water 
systems target is therefore that the 
oxygen content is lowest possible. 

However, certain biomass-based fuels 
also have a composition which results 
in a substantial risk of high tempera-
ture corrosion (corrosion of super- 
heaters). therefore it is crucial that the 
fuel is also characterised with regard 
to the risk of corrosion before it is 
fired in a plant.

Corrosion in boiler during shut down. Formation of deposits in pipe due to insufficient water 
treatment.
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Corrosion on the flue gas side in biomass plants is unavoidable. But reduction of the corrosion 
can have environmental as well as economic advantages. With our high temperature (Ht) corro-
sion probe we can assist you to predict which areas that are exposed.

CORROsIOn PROBe

By means of the Ht corrosion probe, 
we can monitor the corrosion in the 
boiler and pinpoint particularly ex-
posed areas. 

the use of the corrosion probe re-
quires a minimum of alterations on 
the boiler as the probe is designed so 
that the pressure part of the boiler is 
not influenced by the installation of 
the corrosion probe. therefore, instal-
lation and measurement can be made 
without the need of additional inspec-
tion or approvals.

The specifications of the probe
the probe is built up in such a way 
that 10 ring-shaped coupons can be 
exposed at the same time. this setup 
makes it possible to inspect the corro-
sion on a number of different alloys 
at the same time as a statistical verifi-
cation of the results can be obtained. 
Furthermore, it is possible to inspect 
the effect at different exposure times.
the new probes are air-cooled and 

can be exposed and retrieved from 
the plant without any interruptions

Our Ht corrosion probes are among 
others a part of the following services:

•	 testing and measurement of cor-
rosion rate of new materials which 
may be used in biomass-fired 
plants, including test at different 
superheater temperatures

•	 testing of general corrosive prop-
erties and specific corrosion rates 
for new and less known biofuels

•	 test to find the optimum position 
of superheaters concerning the 
least possible corrosion.

Prediction of the corrosion rate
We are developing a quite new con-
cept, Predictive Corrosion Monitoring 
system, which can predict the corro-
sion rate of for instance superheaters 
based on measurement of relevant 
components in flue gasses. the ser-
vice concept will focus on support to 

the owners of biomass plants con-
cerning minimisation of the corrosion 
in the boiler.

Advantages for the plant owner are:

•	 Optimisation of the steam tem-
perature and consequently optimi-
sation of the electricity production

•	 Optimum selection of materials
•	 Optimum selection of operational 

parameters
•	 longer lifetime of superheaters
•	 less risk of emergency stop and 

repair time.

the Ht corrosion probe and Predic-
tive Corrosion Monitoring system can 
function together or independently.

The corrosion probe after exposure in plant.
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Biomass plants are aggressive environments for concrete, which can result in deterioration of concrete 
and corrosion of the reinforcement in the structure. We perform inspection of constructions, survey 
the critical areas and advice you how to prevent deterioration of your precious concrete structures. 

COnCRete COnstRuCtIOns

However, if the damage is done we 
have the tools to determine the extent 
of the damage as well as the expertise 
to determine the cause of failure. Ad-
ditionally, we can help you finding the 
appropriate remediation method.

together, with our help and consul-
tancy, we can ensure your construc-
tions are thoroughly inspected, main-
tained and protected. you can avoid 
deterioration, which can result in 
expensive repairs and possibly down-
time of production. 

Our experience shows that structures 
close to incinerating cinder piles are 
suffering from leached salts and alka-
lis. 

Routine water flushing of truck tyres 
contributes to an increased humidity 
in the surrounding constructions and 
dissolved deleterious salts often seep 
into your concrete structures.

Inspection is crucial
Routine inspection of concrete struc-
tures in an aggressive environment 
is of capital importance. you prevent 
that aggressive environmental impacts 
and derived damages are registered as 
early as possible. In this way the dete-

rioration is stopped before the dam-
ages progress to an extent where the 
construction can no longer fulfil its 
function or spallings pose a hazard for 
the personnel. If we find damages at 
a routine inspection, we have the re-
quired knowledge and methods of in-
vestigation to assess cause and scope.

We have a wide range of equipment 
at our disposal to perform the inspec-
tions and the necessary experience 
and knowledge for interpretation of 
the data.

Corrosion of reinforcement
We can assess the risk and measure 
the extent and degree of corrosion on 
the reinforcement in the concrete. If 
a reinforced concrete structure is ex-
posed to CO

2 or chlorides and mois-
ture at the same time, the reinforce-
ment will most likely start to corrode. 
this will also affect the actual con-
crete, which will spall or crumble.

If the concrete is already cracked, 
penetration of chlorides and CO2 will 
happen faster and damages that are 
more serious may arise. We develop 
and produce equipment and probes 
used for corrosion measurements. 
Furthermore, we are leading within 

cathodic protection of concrete con-
structions, both regarding production 
of cathodic protection control sys-
tems, anodes, design and inspection 
of existing systems on site. 

Collapse of refractories  
Furnace refractory liners are exposed 
to an aggressive physical and chemical 
environment depending on the type 
of biomass that is burnt. Collapse of 
refractories results in several direct or 
indirect economic consequences for 
the operation. First of all, the refracto-
ries must be replaced but in addition 
to that, expenses for renovation and 
loss due to shutdown will add to the 
overall economical consequence.

Additionally, a collapse of furnace 
refractories may result in damages 
on the exterior steel construction, 
which does not tolerate direct heat or 
chemical exposure. We can conduct 
inspection of decisive factors during 
shutdown as well as technical inspec-
tion of refractories in connection with 
damage.
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Corrosion on foundation due to salts from flue gas cleaning.

Further information
Allan lion kristensen: akn@force.dk
Jens H. Henriksen:: jdh@force.dk

Corrosion on column at conveyor belt for slag.
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nDt (non-destructive testing) is used both for testing after manufacturing and for maintenance 
and inspection of existing plants after service exposure. 

InCReAseD RelIABIlIty tHROuGH nDt 

Further information
niels Bugge skjødt: nbs@force.dk

Each colour represents the remaining material thickness, which gives a quick over-
view of the condition of the pipes after service exposure. 

sAFety AnD lIFetIMe

Manufacturing control
At the production control during 
new building, rebuilding, renovation 
etc., welded joints are inspected for 
production-related defects. Thus it is 
ensured that the specified quality re-
quirements are fulfilled. 

Check of condition after service 
exposure
At a planned check of condition, pos-
sible damages related to the opera-

tion are examined so knowledge of 
these possible damages is obtained 
at an early stage and the risk of unin-
tended shutdown can be minimised. 
At detection of early stage and in-
cipient operation-related damages, 
replacement of components can be 
planned and completed in sufficient 
time before breakdown with which 
operating loss can be minimised re-
sulting in an improved economy.

Custom-fitted NDT solutions
nDt is the common name for the var-
iety of inspection methods, which are 
used to investigate properties of ma-
terials without damaging the material. 
specially trained inspectors with many 
years of experience deliver nDt ser-
vices which are custom-fitted the con- 
ditions in the individual biomass plant.

We document the problems thor-
oughly so you as a customer minimise 
the risk of unplanned and expensive 
shutdowns and breakdowns.

New NDT services with Drone and 
E mate
through an effort from a specially 
trained team consisting of an uAV 
pilot and a nDt inspector, visual in-

spection of hard-to-reach places car-
ried out by use of uAV (drone), for 
instance chimneys, façade of build-
ings, boiler walls etc. thickness mea-
surement with e mate gives a quick 
determination of the material thick-
ness of the pipes. Data measurements 
are recorded and saved (mapping) 
and can be visualised in a colour plot 
which gives a quick overview of the 
condition of the pipes. Furthermore, 
mapping is a good tool in connection 
with the planning of investigations at 
future maintenance tasks.

Visual inspection of boiler wall carried 
out by Drone

NDT inspection methods

•	 Radiographic testing 
•	 Digital Radiography
•	 eddy current testing 
•	 ultrasonic testing 
•	 ultrasonic thickness measure-

ment
•	 Magnetic testing
•	 Penetrant testing 
•	 Hardness testing 
•	 Video endoscopy
•	 e mate (thickness measure-

ment of pipes)
•	 Visual testing  

E-mate scanning of boiler wall.
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Biomass plants are subjected to legislation regarding their emissions. We perform emission mea-
surements to ensure that biomass plants are able to document that they live up to the current 
legislation. Our measurement work is based on either the legislation or an operational aspect. 

eMIssIOn MeAsuReMents

the compulsory measurements in-
clude performance control, Ast (An-
nual surveillance test) and QAl2 
(Quality Assessment level 2). there 
may also be measurements which are 
connected to the CO2 and nOx rates. 

Operational measurements are typi-
cally related to flue gas cleaning, test 
of fuel types and process optimisation.

Emission reduction
A substantial area in connection with 
air pollution is a reduction system 
which reduces the emission of one or 
several undesirable substances so the 
limit values are kept. 

even if the plant has a reduction sys-
tem installed, unfortunately it does 
not always have the intended effect. 

For instance, there may be a wrong 
dimensioning of the plant, inappro-
priate operation, lacking inspection 
and maintenance or modification of 
process parameters which causes that 
the basis of the dimensioning for the 
reduction system is changed. 

We perform measurements and analy-
ses in connection with the problems 
and advice on selection and optimisa-
tion of the reduction system.

Guarantee of handover tests
We carry out handover tests for a 
large number of suppliers of boilers 
and flue gas cleaning systems. the 
handover test has to document that 
the plant can subsequently comply 
with the emission limit values. A so-
called “Performance test” may also 
be a possibility where the boiler sup-
plier wants documentation for all the 
emission parameters. As the emission 
demands are different all over the 
world, the “Performance test” can 
among other things be used in the 
suppliers’ sales drives.

Reference Laboratory and DANAK 
accreditation
We deal with all aspects within emis-
sions to the air. We participate actively 
in the development of methods and 
the standardisation work so we to-
gether ensure the best results. We are 
accredited by DAnAk (the Danish Ac-
creditation Fund) to carry out air emis-
sion measurements and appointed by 
the Danish environmental Protection 
Agency as Reference laboratory for 
measurement of emissions to the air.
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Further information
Jørgen Boje: jbo@force.dk



25

solid bio fuels like straw, wood chips and wood pellets cause a number of challenges which 
require profound expertise to overcome. Furthermore, the properties of solid bio fuels may vary 
more than many fossil fuels. Minimise the problem by making demands for your supplier. 

PROBleMAtIC Fuels

the special properties of the biomass 
often cause problems at the conver-
sion plant for instance with corrosion, 
fouling, slagging, incomplete com-
bustion, emissions, loss caused by re-
sidual carbon in the ash or mechanical 
problems in the transport systems.

Accredited analyses – know the 
fuel
to solve or at least reduce such prob-
lems, knowledge of among other 
things the chemical composition of 
the fuel, water content, size distribu-
tion and ash melting behaviour is re-

quired. At our accredited fuel labora-
tories we analyse your fuel and verify 
data with analysis reports from previ-
ous analyses of corresponding fuel 
samples.

Interaction between fuel and plant
subsequently, we compare the data 
of the fuel with the design and oper-
ating conditions of your plant. From 
one plant to another, it differs which 
fuel quality parameters that are rele-
vant. even for the same type of plant, 
it might occur that a fuel can be used 
without problems at one plant while 

for instance it causes slagging prob-
lems at the other.

the core in our specialised consul-
tancy is on one hand the combination 
of knowledge about the plant design 
and operation and on the other hand 
knowledge about the fuel properties 
and this is what solves the fuel-related 
problems at your biomass plant.

Of course, it is especially interesting 
for new and not so well known fuel 
types but even for the traditional solid 
biofuels as for instance wood chips, 
deviating conditions can occur and 
cause unexpected operational prob-
lems.

Make demands on quality
For all of the players in the supply 
chain it is important to manage the 
fuel quality. Our consultancy and ex-
pertise within the area is therefore 
directed towards producers and con-
sumers of biomass as well as equip-
ment suppliers.

you ought to make demands to the 
fuel quality for the specific plant and 
current operational conditions and 
these demands ought to be a specifi-
cation of the fuel that can be included 
in your sourcing contracts. Also, make 
sure to specify how the quality should 
be assured through sampling and 
analyses of the fuel, locally or at an 
accredited laboratory.

Further information
kristian l. Andersen: kra@force.dk

eMIssIOns AnD ResIDuAl PRODuCts
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At biomass-fired plants, a need for many different analyses, chemical as well as physical, may 
arise. We offer tailor-made analysis packages according to individual demands.

essentIAl testInG In OuR 
lABORAtORIes

In a dialogue with our customer, we 
identify the problem and ensure the 
optimum solution. With FORCe tech-
nology you only need one supplier. 

FORCe technology is accredited by 
DAnAk (the Danish Accreditation 
Fund) to analyse a large number of 
parameters for solid and liquid fuels, 
residual products, ground water, 
drinking water, technical water, fresh 
water, seawater, wastewater, sludge, 
soil and sediments. 

In addition to this, we carry out analy-
ses of many other types of samples at 
our laboratories in the Danish cities 
of Brøndby, Holstebro and Vejen. We 
are specialists in clearing up of “What 
is this” problems. At the same time,  
we are also well prepared to solve 
tasks concerning “What went wrong 
and why?” due to our many special-
ists within the areas materials, fuels, 
corrosion and water treatment.

Analysis of solid biofuels
Whether it is a matter of traditional 
solid biofuels like wood chips, wood 
pellets and straw or more alterna-
tive kinds of biomass like palm kernel 
shells or olive pits, we offer a wide 
range of testing, dependent on the 
actual problem, such as:

•	 A comprehensive testing for ener-
gy content and content of specific 
elements for determining the fuel 
quality of new types of biofuels

•	 Analysis of moisture content in 
connection with settlements of re-
ceived consignment of fuel

•	 Determination of content of ash 
and its melting behavior with re-
gard to slagging problems

•	 examination of bulk density, con-
tent of fines and mechanical dura-
bility of fuel pellets.

Analysis of residual products
For produced residual products such 

as bottom ash, fly ash or the total ash, 
we offer among others:

•	 Accredited testing according to 
the Danish ministerial order con-
cerning reuse of biomass ashes for 
agricultural purpose

•	 Accredited testing for content of 
”un-burned matter”, measured 
as loss on ignition, total carbon 
content (tC), total organic and 
elementary carbon content (tOC) 
and/or gross calorific value (resid-
ual energy)

•	 Accredited testing for content 
of acid-soluble metals (cf. Dan-
ish standard Ds 259) or the total 
contents of metals and other ele-
ments

•	 Fast screening analyses for chemi-
cal composition and/or content of 
trace elements (non destructive x-
ray methods).

Sampling and testing of waste 
water and leachates
For wastewater and leachates, we of-
fer accredited sampling, flow propor-
tional, time proportional or random 
sampling. Furthermore, we carry out 
accredited testing for a large number 
of inorganic, organic and microbial 
analysis parameters.

Further information
Ole Bundgaard: olb@force.dk
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AMs is the environmental meters of the plant in the chimney. the Danish environmental Protec-
tion Agency’s statutory orders as well as the statutory orders of skAt (the Danish tax authorities) 
on nOx and sO2 taxes make demands on quality assurance of AMs measurements and calcula-
tions of emissions for payment of taxes.

QuAlIty AssuRAnCe OF AutO-
MAtICAlly MeAsuRInG systeMs

We can carry out tests which ensure 
that your AMs measures correct  
values and thus correct tax payment. 
Correct tax payment is of great impor-
tance for the economy of the plant 
and therefore it is necessary that the 
AMs in the chimney measures correct-
ly. the increased taxes on nOx means 
it is extremely important that espe-
cially flow AMs but also nOx  AMs 
are calibrated. An indication error of 
a few percentages on for instance a 
flow AMs may result in large amounts 
for your plant.

In consultation with you we can per-
form tests which ensure that your 
AMs measures correct values. We 
have thorough knowledge of the 
newest standards, statutory orders 
etc. and we can at any time ensure 
that we deliver that piece of work 
which comes up to your needs. the 
scope of parallel measurements is big 
and therefore we optimise the work 
in a close dialogue with you so it is 
carried through as cheap as possible.

QAL2 and AST parallel measure-
ments
AMs meters must fulfil the demands 
in the Danish standard Ds/en 15267-
3 or corresponding standards and 
they must pass a quality assurance in 
accordance with the principles in en 
14181. An AMs meter has to be cali-
brated by comprehensive parallel mea-
surements (QAl2) carried out during 
one day. After this, AMs meters have 
to be checked with accredited parallel 
measurements according to reference 
methods (Ast) every third year.

the AMs and O2 meter have to go 
through a yearly control and a yearly 
service check, a so-called performance 
test without linearization. the AMs 
and O2 meter are inspected and ad-
justed with calibration gases accord-
ing to the supplier’s instructions.

In connection with both QAl2 and 
Ast, a performance test has to be 
carried out, among other things to 
ensure that the AMs is in good condi-

Further information
Jørgen Boje: jbo@force.dk

tion, that the sample system is dense 
and the measurement capability is 
maintained. In those cases where for 
instance an AMs does not pass the 
measurement capability test or the 
calibration function looks “unusual”, 
we will always enter into a dialogue 
with you to clarify what the reason is 
and if possible, repair the error imme-
diately.

Optimum AMS position
At a new installation of AMs and at 
existing plants, a homogeneity test for 
gas AMs has to be carried out and a 
pre-inspection of flow AMs ought to 
be carried out. Both tests are intended 
to examine whether the measuring 
place is suitable for an AMs position 
and thus can deliver reliable measur-
ing results.

Complementary environmental 
measurements
the standard conditions make de-
mands for yearly performance control 
measurements for the emission of par-
ticles and for plants larger than 5 MW, 
also nO

x  (however, only every second 
year if the emission is smaller than  
60 % of the threshold limit values).

the performance control measure-
ments can be combined with the 
control of the AMs meters every third 
year and can be supplemented with 
parallel measurements of the AMs 
parameters the other years as an extra 
control of correct tax payment.



QuAlIty AssuRAnCe AnD COntROl OF MeteRs

like other companies, biomass plants are subject to regulations which require measurement and 
registration of a large number of parameters. FORCe technology calibrates and tests most of the 
equipment types which are used for measurements at biomass plants. thus you can be confident 
to comply with the regulations.

CAlIBRAtIOn AnD test OF 
MeAsuRInG eQuIPMent

We ensure that you keep demands 
and regulations
FORCe technology’s services within 
calibration ensure that the plant keeps 
the demands and the legislation in re-
lation to measurement and registra-
tion. First of all, the demands on the 
biomass plants imply that registrations 
of expended fuels have to be made – 
both of biofuels and used fossil back-
up fuels (oil or gas), if any.

Furthermore, measurement of the 
heat production has to be made. If 
you are subject to the Quota Directive, 
measurements of productions on the 
individual section plants as well as of 
lost energy to water, if any, will often 
be needed.

A co-operation with FORCe technol-
ogy guarantees you compliance with 
regulations and legislation because 
we:

•	 Have expert knowledge within the 
area

•	 Are accredited by DAnAk (the 
Danish Accreditation Fund)

•	 Are a national metrology institute 
for force, pressure, volume, den-
sity, gas flow and flow of other 
liquids than water

•	 Have a large staff of specialists 
within calibration and test of mea-
suring equipment.

Calibration and verification of 
equipment
We calibrate and verify most types of 
equipment which are used directly or 
indirectly for measurements at your 
plant. It includes among other things 
weighbridges, crane weights and mo-
bile weighing systems, energy meters 

and metering systems, pressure and 
temperature sensors, oil meters and 
gas meters as well as water meters. 
We carry out calibration and verifica-
tion of equipment on site and at our 
laboratories.

Furthermore, we calibrate equipment 
within force (transducers, load cells, 
dynamometers, jacks etc.) and equip-
ment within torque (wrench, screw-
drivers, transducers etc.), and we also 
offer verification, calibration of scales 
and weights and sale of weights.

Consultancy on measuring tech-
nique
Based on our competences within 
measuring technique, we assist with 
consultancy on measuring techniques 
within many different areas. We carry 
out assessments of meters and meter-
ing systems as well as determination 
of measurement uncertainty. We can 
also determine method and interval 
for control of your measuring equip-
ment and assist you in preparation of 
procedures for operation and main-
tenance of meters and metering sys-
tems.
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Further information
Ole tvede larsen: otl@force.dk



QuAlIty AssuRAnCe AnD COntROl OF MeteRs

Calibration is carried out by means of weight in the grab.
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MAnAGeMent systeMs

Auditing is a structured process for assessing compliance and implementation of management sys-
tem standards and customer requirements in a management system. Furthermore, it is an excellent 
tool for identification of opportunities for improvement within established management systems. 

COuRses, AuDIt AnD IMPleMen-
tAtIOn OF MAnAGeMent systeMs

Internal audits
you may benefit from having an im-
partial authorised body conduct the 
internal audits:

•	 to manage limited personnel re-
sources 

•	 to receive professional sparring in 
relation to the management sys-
tem 

•	 By having audits performed in ar-
eas where your resources are in-
adequate or no auditors, who are 
not involved in the audited area, 
i.e. internal audit of your QHse or-
ganisation, are available

•	 By getting an outside view of your 
company and its management sys-
tem.     

Our consultants hold extensive expe-
rience in conducting internal audits, 
and their focus is pragmatic and value 
adding. Our consultants look at the 
different aspects of the management 
system from your perspective as well 
as from the perspective of their own 
extensive experience. 

We supply objectively assessed facts 
as input to your management deci-
sions.

Auditor training 
We train auditors at all levels – from 
the new and inexperienced auditor to 
the experienced auditor who wishes 
to develop further skills. training is 
conducted in several ways:

•	 Planned training with a duration 
of 1, 2, 3, or 5 days – including 
lead auditor courses with exami-
nation

•	 Company-adapted training – tai-
lored to your requirements 

•	 On-location training of auditors, 
including auditor coaching, with 
focus on identifying opportunities 
for improvement. 

Management systems
We help you to build up and develop 
your management systems. Our con-
sultants add value as sparring partners 
and instructors within quality – IsO 
9001, environment – IsO 14001 or 
occupational health and safety – OH-
sAs 18001.

We offer a number of training courses 
within management systems, both 
planned training and training specifi-
cally adjusted to the individual needs. 
the training includes introduction, 
system build-up and further develop-
ment of management systems within 
quality, environment and occupation-
al health and safety.

Hire a system manager
If you need a system manager to con-
trol and strengthen the daily work in 
your organisation, you can hire a qual-
ity, environmental or occupational 
health and safety manager or a lean-
responsible from our company.

Design, implementation 
and optimisation of man-
agement systems

Our consultants assist with:

•	 Determining the require-
ments regarding the manage-
ment system

•	 Drafting of proposals for de-
sign and contents of manage-
ment systems

•	 Drafting or review of proce-
dures (sOP)

•	 Implementation of manage-
ment systems and proce-
dures, including participation 
in the management review 
and performance of internal 
audit

•	 Review of the value-adding 
effect of existing systems

•	 Optimisation by means of 
lean tools

•	 Review of metering systems 
and optimisation of calibra-
tion intervals and methods.
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Further information
Vibeke kistrup Holm: vkho@force.dk
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Specific services

Besides the mentioned services we readily help you with:

•	 Audits of the methods and procedures for documenting nOx emissions 
and verification of such amounts

•	 Audits of procedures, methods and accounts of GHG emissions and cli-
mate account etc.

•	 Review of metering systems and connected procedures for operation and 
maintenance, including calibrations and uncertainty budgets

•	 Risk assessments.
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In connection with new establishment or substantial changes, for instance increased capacity, 
biomass plants with an input effect larger than 1 MW have to be environmentally approved. We 
offer consultancy within environmental approval to ensure that your plant meets the criteria. 

enVIROnMentAl APPROVAl 

the environmental approval includes 
requirements to the operation of the 
plant as well as conditions regarding 
air emissions, waste water, noise etc. 
and is issued by the environmental 
authorities based on a comprehensive 
application from the company. 

It is important that before your appli-
cation for an environmental approval, 
you have thought of the drawing up 
of the conditions. It is your possibility 
of making proposals for and having 
influence on the control which will 
take place at the plant. 

In this way, you can minimise the risk 
of having control conditions which 
make your workdays difficult and give 
you many demands for documenta-
tion in connection with for instance 
the environmental management sys-
tem.

However, you cannot get influence 
on all conditions. some conditions are 
fixed through different regulations 
while for other conditions, for instance 
control of air cleaning equipment, it is 
possible to get substantial influence if 

“good suggestions” are presented by 
you. If for instance you control some 
parameters in another connection and 
you think these may have influence on 
the ambient environment, you ought 
to consider whether these can form 
part of the conditions. Once a condi-
tion is notified, it might often be dif-
ficult to change it.

the conditions in the environmen-
tal approval mean that among other 
things, measurements of emissions to 
the air have to be carried out. these 
measurements can be as manual ran-
dom tests or in the form of establish-
ment of an AMs system (automatically 
measuring systems). When establish-
ing an AMs system, normally a num-
ber of demands in the environmental 
approval for maintenance, service and 
control measurements are made.
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Further information
Jørgen Boje: jbo@force.dk
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We have several decades’ experience of developing technologies for biomass combustion. In 
close co-operation with our customers, our goal is that the technology fulfils all the involved par-
ties’ demands and expectations.

teCHnOlOGICAl DeVelOPMent
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Further information
kristian l. Andersen: kra@force.dk

We can assist you at every stage in the 
process of development from idea to a 
market ready product. We have expe-
rience of being a part of bilateral co-
operations and of being one of several 
partners in project consortiums which 
are often co-financed by public funds 
from national or international bodies 

We can help you to:

•	 Formulate ideas and goals
•	 Make the necessary applications
•	 Control projects
•	 Carry out calculations or simula-

tions
•	 Prepare design and construction

•	 Plan and complete test pro-
grammes

•	 Be in charge of proof-of-concept 
and commercialisation.

The rules of co-operation
We understand the importance of in-
tellectual property rights (IPR). there-
fore, it is important for us that an 
agreement about IPR and future com-
mercial conditions is made as early as 
possible in the process of develop-
ment. 

thereby, we have the possibility to 
meet problems/challenges before they 

arise. It saves you for problems later in 
the progress and ensures a more ef-
fective development.

the agreement will reflect the involved 
parties’ background knowledge, how 
large an effort the parties have made 
in the development and the economic 
financing of the activities. As a Gts 
institute (Gts Advanced technology 
Group), we can give exclusive rights 
under certain circumstances
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Introduction of new technology requires a thorough technical understanding. It may sound trivial 
but in reality decisions are often made that later turn out to work badly, be too expensive or 
perform worse than expected.

teCHnOlOGy AssessMent

When it comes to biomass technol-
ogy, there is a lot of experience to rely 
on. Most types of plants have been in 
operation in large numbers for many 
years. nevertheless, unrealistic ex-
pectations occur for instance regard-
ing electrical efficiency or number of 
operational hours because they are 
taken out of context.

Among other things, we have seen 
examples where the nominal efficien-
cy of a plant has been confused with 
the expected average annual efficien-
cy and where values from technical 
calculations or the supplier’s market-
ing brochures have been used for fea-
sibility calculations instead of factual 
figures experienced in real plant op-
eration. the difference can be sub-
stantial and it appears directly at the 
bottom line. Furthermore, we observe 
that upper calorific value is sometimes 
used in calculations instead of lower 
calorific value.

Independent assessment of new 
technologies
For new and untested technologies, 
unrealistic expectations are often 
based on ignorance in the sense that 
decision makers in the absence of op-
erational experience from full scale 
plants base their decision on optimistic 
research results or experimental data 
from small pilot plants. this especially 
applies to technologies for production 
of liquid fuels from biomass.

In such contexts involvement of in-
dependent technical expertise can 
make the difference between bad in-
vestments of millions or a successful 
conversion. you can draw on our pro-
fessional competence both in connec-
tion with general tasks as for example 
national energy planning or environ-
mental legislation and in connection 
with tasks where you are intend to 

sign a contract regarding delivery of 
equipment.

Broad technical expertise
Our expertise within biomass for en-
ergy purposes covers quite broadly 
and behind this we have an organ-
isation which covers a very large field 
of varied expertise – from corrosion 
through water to fuel analysis and en-
vironmental assessments. therefore, 
you get a qualified and independent 
assessment of biomass technology 
which makes it possible to compare 
alternative solutions or scenarios and 
qualifies your decision on investment 
in new plants.

Co-operation with the authorities
We serve as technical consultants for 
the authorities who have the respon-
sibility to examine possible develop-
ment scenarios for new technology, 

such as biomass-based solutions for 
generation of electricity and heat or 
for production of liquid biofuels. Our 
role might for instance be to provide 
reliable and independent data for the 
ability and economy of the given tech-
nical solutions.

We are also involved when the au-
thorities are to implement legislation 
and put forward new environmental 
thresholds for technical plants for in-
stance in the form of emission limits, 
definition of approved fuels or frame-
work conditions in the form of BAt 
notes (Best Available technology). 
Our role here is correspondingly to as-
sess what in fact is possible and eco-
nomically viable.

Further information
kristian l. Andersen: kra@force.dk
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Facilities, tests and service possibilities - Danish test Centre for Bioenergy offers tests of materi-
als, fuel and technology for bioenergy on a scale up to 10 MW fired effect.

DAnIsH test CentRe FOR BIOeneRGy

Danish test Centre for Bioenergy of-
fers services targeted companies with-
in bioenergy, who for instance deliver 
biofuels, feeders, boilers or other plant 
components, control systems, flue gas 
cleaning, stock facilities and district 
heating meters. Furthermore, we offer 
services for owners of energy plants, 
universities and technical schools.

Danish test Centre for Bioenergy is a 
co-operation between FORCe tech-
nology and Halsnæs supply. the test 
facilities are situated at Halsnæs sup-
ply’s heating plant that in co-opera-
tion with FORCe technology are spe-
cially prepared for tests. 

Besides the function as a test facil-
ity, the plant delivers district heating 
to citizens in the city of Frederiksværk 
and the immediate neighbourhood. 
Halsnæs supply produces the district 
heating of CO2-neutral biomass from 
wood chips, wood pellets and bio-oil.

Facilities 
the facilities at Danish test Centre for 
Bioenergy include:

•	 2 wood chip fired boilers, each of 
10 MW

•	 1 wood pellet fired boiler of 10 
MW

•	 2 bio-oil fired boilers of 7 MW and 
10 MW

•	 2 flue gas condensers/scrubber 
plants

•	 3 multi cyclones for removal of 
particles

•	 1 filter bag
•	 District heating pipes with a diam-

eter from 16 to 450 mm
•	 Wood chip stock and wood pellet 

stock
•	 Mixer funnel
•	 Automatic feeding cranes
•	 Workshop with welding unit, 

lathe etc.

Special facilities for testing
the boilers for wood chips and wood 
pellets are equipped with far more 
measuring ports and better possibili-
ties of influencing and adjusting the 
process than common plants. 

there is a possibility of testing new fu-
els and fuel mix. experiments not only 
with amounts of combustion air but 
also with flow profiles, mixtures and 
vortex formations are possible. Air 
amounts and other data are collected 
and processed in the automatic sys-
tem for control, regulation and moni-
toring (sRO system).

Further information
kristian l. Andersen: kra@force.dk
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Examples of tests
there are plenty of possibilities of testing 
the whole process from fuel to district 
heating:

•	 test of fuel types, for instance fast-
growing willow tree, garden/park 
waste, all types of pellets or mixed 
fuels. experiments with pre-treatment 
of fuels or testing of additives are also 
possible

•	 test of grate combustion strategies, 
including control of primary and sec-
ondary air and the influence on igni-
tion point and place as well as burn-
out and tendency of flying glows

•	 test of monitoring technology, for 
instance camera surveillance of the 
combustion and new computational 
algorithms for control, regulation and 
monitoring

•	 test of flue gas processing system 
– new design of filter, scrubber and 
cyclones, for instance in relation to a 
better cleaning efficiency or less con-
sumption of electricity

•	 test of emission measuring equip-
ment for measurement of for in-
stance nO

x, CO particles, corrosive 
flue gases etc.

•	 test of district heating meters – sen-
sitivity towards variations in operation 
and water quality.

Photo: Jørgen Schytte.
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