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Success Story 

Refurbishment of Methanisation Line at 
Ecoparc 1 

The plant Ecoparc I in Barcelona, originally started up in 2001, was 
designed to treat 250,000 tonnes/y of residual waste by composting 
and 50,000 tonnes of organic waste by anaerobic digestion and    
composting.  

Shortly after the start-up and due to the quality of the processed  
suspension, problems occurred in the digestion step. The inefficient 
separation of contaminants led to constantly blocked discharge lines 
and caused the formation of distinct scum layers and massive        
sediments in the bioreactors. Furthermore, the insufficient selectivity 
of the removal of impurities led to a high amount of rejects, a        
reduced input of organic substance into digestion and thus a low rate 
of gas production. 

BTA/ BIOTEC were commissioned by UTE Ecoparc to deliver and  
modify the wet-mechanical processing in December 2006. The      
anaerobic digestion line in the Ecoparc I plant in Barcelona was     
restarted in 2008 and has operated successfully since then.  

Operator 
BTA International GmbH &          

Biotec Sistemi S.r.l.  
Location of the project 

Barcelona, Spain 

 
 

 

 

 

 

 

Contact details 
Toni Reig 

areig@ecoparcbcn.com  

Project outline 

+ 

+ 

+ 

+ 

Biochemical: 

 Higher biogas/methane output  

 Increased process stability 

Physical: 

 Improved mixing 

 Substitution of wet pre-treatment line 

for efficient removal of impurities 

from FORM and production of a clean 

organic suspension  

Thermodynamics:  

 Higher efficiency  

Economical: 

 Lower operation costs  

Socio-environmental: 

 Waste reduction  

 Raised public awareness/acceptance 

on biogas and renewable energies  

Project results 
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The facility has been operated successfully in terms of 
performances and availability since the new start-up. The 
following results could be registered: 
 During the first five years the digester had an availability of 

almost 100% with no need for any unplanned maintenance 
 The organic suspension fed to the anaerobic digestion was 

almost free from contaminants (in the suspension < 0,7%, over 
98% of which are < 1mm)  and had constant characteristics 
independent from plant feed fluctuations 

 The rejects have a very low content of digestible organic 
material (< 10% on dry matter basis) allowing reduced disposal 
costs 

 High anaerobic digestion performances with a high degradation 
of organic suspension and a higher specific biogas production 
related to the input to the wet pre-treatment  

 Low consumption of  electric energy in the hydromechanical 
pre-pretreatment (approx. 32 kWh/t) 

The refurbished plant raised public acceptance of biogas. 

+ 

+ 

+ 

+ 

Technical data  

+ 

+ 
Performed actions 

Results of performed service 

Within the refurbishment of the methanisation line at Ecoparc 1, 
the existing wet mechanical pre-treatment equipment [Fig 1] was 
replaced with  BTA® Hydromechanical Pre-treatment equipment 
[Fig 2]. In the BTA® Waste Pulper the digestible organics are 
dissolved and the coarse impurities are removed. The fine 
particles are separated in a second step, the BTA® Grit Removal 
System.  
In addition to the work on the wet pre-treatment system,       
BTA/Biotec also exchanged the mixing system of one of the 
digesters. BTA/Biotec was responsible for the process 
engineering, the supply of the equipment and its control unit 
(piping and electrical installation, assembly and re-start up of the 
methanisation line). In this frame, BTA/Biotec offered 
comprehensive guarantees.     

 
Year of plant construction: 1999 to 2001  

Year of performed service: Refurbishment 
works carried out from 2006 to 2008  

Plant size: 50,000 t/year FORM  

Digester volume: 2 x 6,700 m³  

Gas storage: 3,200 m3   

HRT: 25/26 days 

Process temperature:  Mesophilic  

Type of raw material: FORM (heavily      
polluted biowaste)  

Utilisation of biogas: CHP units  

Heat utilisation: 529 kW installed  

Utilisation of digestate: Production of   
compost  

Obtained FIT / certificate: Acceptance   
certificate by client  

Fig. 1 Old wet pre-treatment at Ecoparc 1 in Barcelona Fig. 2 BTA® Hydromechanical Pre-treatment at Ecoparc 1 in Barcelona 
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Success Story 

Anaerobic Digestion Plant ZEMKA – 
Highest Substrate Flexibility and            
Intelligent Biogas Utilisation Concept  

Operator 
BTA International GmbH  

Location of the project 
Zell am See , Austria 

 
 

 

 

 

 

Contact details 
Biogas ZEMKA GmbH 

Salzachuferstraße 27-35, 5700        

Zell am See, Austria 

Hr. Leopold Winter  

+43 6542 579 710 

Project outline 

+ 

+ 

+ 

+ 

Biochemical: 

 High substrate flexibility (Biowaste, 

foodwaste, sewage sludge, liquid 

wastes, content of fat separators)  

Physical: 

 Optimised feedstock usage  

 Regional gas valorisation  

Socio-environmental: 

 Renewable electricity or heat supply  

In 1976 an MBT Plant for biowaste and MSW was built at the site. 
Falling structure and dry matter content of the biowaste led to     
increasing difficulties in the facility. Furthermore, sewage sludge, 
kitchen and food waste had to be transported to other Austrian 
States.    

In order to ensure a valorisation option for all the regional waste 
streams, 2006 ZEMKA Gesellschaft m.b.H. started to plan the       
construction of a biogas plant, which combines a high substrate    
flexibility with an intelligent biogas valorisation concept. 

With this plant the operating company not only contributes to      
energy turnaround and climate protection but addresses the       
complete value chain at municipal level e.g. by strengthening the 
regional infrastructure, safeguarding jobs, and securing stable      
disposal costs for population and local industry. 

BTA International GmbH and Machowetz & Partner Baumanagement 
GmbH were assigned with the construction of the plant, which was 
started up in late 2013.  

Project results 

Fig .1: Aerial View of AD Plant ZEMKA 

Suspension Buffer 

BTA Hydromechanical 

Pre-Treatment 

Screw Mill Mixing Tank 
Trap for 
heavies 

Biowaste Food Waste Sewage Sludge Liquid Waste 
Content of Fat  

Separators 

Streams with higher 
content of impurities Streams free from impurities 

Fig. 2: Reception and pre-treatment lines                                           

at the AD Plant ZEMKA 
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Fig. 3: Weekly delivered waste streams (CW17 – CW42. 2014) 

Fig. 4: Monthly amounts and average DM  and oDM values of the 

organic suspension in the input to the reactor, monthly biogas      

production, methane content and average methane yield. 

+ 

+ 

+ 

+ 

Technical data  

+ 

+ 

Performed actions 

Results of performed service 

In the design of the plant (Fig. 1), special attention was paid to 
substrate flexibility. To guarantee maximum flexibility, different 
reception and pre-treatment lines were designed (Fig. 2). The 
streams containing impurities are treated in the BTA® 
Hydromechanical Pre-treatment to obtain a clean organic 
suspension, while the remaining streams are received and 
forwarded directly to the wet anaerobic digestion step.    
 
As for the valorisation concept, two paths had to be considered:  
 Conversion to heat at the thermal bath Tauern SPA, at a 

distance of more than 2 km  
 Upgrading the surplus biogas     
  
These valorisation paths imply high requirements for cleaning and 
drying of the biogas, which were addressed by an external 
biological desulfurisation with oxygen dosing and a three-step 
condensation drying process that cools the gas down to -5°C to 
avoid condensate formation in the underground gas pipe to the 
Tauern spa.    

In late 2013 the hot start-up of the anaerobic digestion Plant 
ZEMKA took place, reaching nominal capacity in the first quarter 
of 2014. Since then, the annual capacity of the plant is only 
limited to 18,000 tonnes/y by the environmental permit. Fig. 3 
shows the treated waste amounts in weeks 17-42 of 2014, 
illustrating the strong fluctuations in the amounts of the different 
streams.   
Fig. 4 shows the methane yield as characteristic value for the 
energy production from January to September 2014. The monthly 
averages are approx. 30% above the expected values. The 
variability of only ±9% despite strong fluctuations in the waste 
delivery is an indication of a very stable digestion process.  
Smaller technical modifications ensured a high reliability in the 
performance of the biogas treatment line. With an energy yield of 
approx. 15 GWh/y the anaerobic digestion Plant ZEMKA allows a 
saving of approx. 3,000 tonnes CO2/y.  
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Year of plant construction: end of 2013  

Year of performed service: 2011-2014  

Plant size: 18,000 tonnes/y of organic residues - ca.   
250 Nm³/hour  

Digester volume: 4,000 m³  

Gas storage: 1,150 m3   

HRT : 24 (peak); 30 days (average)  

Process temperature:  Mesophilic  

Type of raw material: Nominal composition:            
8,000 t/y biowaste; 2,500 t/y food waste; 4,500 t/y  
sewage sludge; 2,000 t/y content of fat separators; 
1,000 t/y liquid residues 

Noticeable seasonal but also strong weekly fluctuations.   

Utilisation of biogas:  

 Neighbouring thermal bath ‘TAUERN SPA Zell am     
See-Kaprun’ (ca. 3 km underground pipe, conversion 
in boiler at thermal bath) 

 Coverage of own heat demand at the facility 

 Biogas upgrading at demonstration unit from Salzburg 
AG  

Heat utilisation:  

 Neighbouring thermal bath ‘TAUERN SPA Zell am      
See-Kaprun’ (ca. 3 km underground pipe, conversion 
in boiler at thermal bath) 

 Coverage of own heat demand at the facility 

Utilisation of digestate: Further treatment at           
previously existing biowaste composting line from 
ZEMKA   

Total investment costs state: 11,9 Mio Eur  

Obtained FIT / certificate: Plant acceptance certificate 
by ZEMKA Biogas GmbH  

Subsidy: Subsidised by the Kommunalkredit Public 
Consulting and by the Province Salzburg. 



Success Story 

Monofermentation of Industrial By-Products: 
Implementation at Industrial Quality Level in 
the Sugar Industry 

The investor, operator of a number of sugar factories in the UK, 
looked for a possibility to utilise their output stream of the sugar   
production for biogas production as an alternative to offering it as 
animal feed. The aim was to purchase no other feedstock. So, a     
major challenge was to establish a cost-optimised but reliable      
monofermentation system meeting the high quality standards of the 
industry.  

Operator 
Agraferm Technologies AG  

Location of the project 
Bury St Edmunds, United Kingdom 

 
 

 

 

 

 

 

 

Contact details 
Paul Stringer; British Sugar plc; Bury 

St Edmunds Factory; Hollow Road; 

Bury St Edmunds; Suffolk IP32 7BB  

Project outline 

+ 

+ 

+ 

+ 

Physical: 

 Optimised feedstock usage  

Economical: 

 Lower logistic costs for existing           

by-product  

Socio-environmental: 

 Additional market for existing by-

product  

Project results 
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+ 

+ 

+ 

Despite the above typical average requirements  for AD plants 
based on agricultural feedstocks and while rapidly changing 
political conditions, the tariff was secured on time. 
Unfortunately, the formerly planned steam production out of the 
excess heat and its use in the sugar factory was not possible, 
mainly for regulatory reasons. Based on the process experience 
to be made in the plant, it is planned to promote further 
utilisation of sugar beet pulp in AD plants in the vicinity of sugar 
factories.  

+ 

Technical data  

+ 

+ 
Performed actions 

Results of performed service 

The construction and installation had to consider a large number 
of in-house quality standards (in terms of execution of works, 
health and safety of technical solutions and their specific design) 
to enable different levels of maintenance tasks being executed 
later by differently qualified staff.  

 
Year of plant construction: 2016  

Year of performed service: 2016  

Plant size: 19,6M Nm³ /a raw biogas.    
CHP: 2,2 + 2,8 = 5 MWel 

Digester volume: 9,500m³ (2 primary,          
1 secondary digester)  

HRT: 35 days 

Process temperature:  45°C  

Type of raw material: Pressed sugar beet 
pulp  

Utilisation of biogas: Electricity  

Heat utilisation: Digestate drying 

Utilisation of digestate: Agriculture  

Obtained FIT / certificate: FIT & RHI  
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Success Story 

High Capacity with a Small Footprint at 
Chittering: High Load Digestion Allows 
Maximum Capacity at Minimum Space and 
Further Expansion After Two Years  

As the plant site layout is very restricted, the investor chose 
Agraferm´s High Load Digestion to reduce the needed tank volume 
for full biogas yield while keeping the footprint smaller than usual. In 
a first phase a total annual production of 17,6 M Nm³ raw biogas has 
been installed, based on a total net digester volume of only approx. 
12,400 m³ (methane productivity: approx. 4 m³ biogas /(m³*d)).     
Doing so, many additional benefits occurred, such as reduced OPEX 
and increased feedstock flexibility. In 2017 the plant will be            
expanded by another 15,7M Nm³ raw biogas to a total production of 
+28 MNm³/a raw biogas. The total digester volume will sum up to 
approx. 23,000 m³, at a plant size of in total about 11,500 m² only. 
The digestate storage is partially managed on distant sites.  

Operator 
Agraferm Technologies AG  

Location of the project 
Chittering, United Kingdom 

 
 

 

 

 

 

 

 

Contact details 
Markus Ott; 

m.ott@agraferm.com  

Project outline 

+ 

+ 

+ 

+ 

Biochemical: 

 High Load Digestion  

 Increased process stability 

Physical: 

 Improved mixing 

Thermodynamics:  

 Lower electric energy process for the 

process  

 Lower heat energy process for the 

process  

Economical: 

 Lower operation costs  

 Lower maintenance costs  

 

Project results 
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The total volume of recirculated process water can be reduced 
drastically compared to typical agro biogas plants.  
Additional benefits: reduced parasitic load and reduced costs for 
maintenance heat losses. The biggest advantage of this AD plant 
is a strategic flexibility regarding the feedstock. Any changes in 
the DM content of the mix away from design point (i.e. bad 
harvest or switch from crop to litter) have only little impact on 
operating time of components such as pumps and mixers – and 
therefore way less risk for the operator.  

+ 

+ 

+ 

+ 

Technical data  

+ 

+ 
Performed actions 

Results of performed service 

Using mainly energy crops the average dry matter content (DM) 
of the daily feedstock mix is always above 30%. In addition and 
strictly resulting from the biology of the degradation of organic 
matter, the final DM level in the digestate is determined by the 
biogas yield removed from the system. To still be able to utilise 
the advantages of wet digestion technology most systems must 
recirculate process water (in both - primary digester and 
secondary digester) to keep the DM levels at suitable levels for 
mixing and pumping. Therefore tank volumes have often to be 
adjusted to avoid dangerous dropping of the effective retention 
time by the additional flow through.  
But Agraferm uses in-house designed mixers and a different 
pumping philosophy. By this, the primary digesters can be 
operated at up to 14% DM with energy crops (or even higher if 
the appearing viscosity in the tanks tends to be lower due to the 
specific crops).  

 
Year of plant construction: 2013  

Year of performed service: 2014  

Plant size: Phase 1: 

17,600,000 Nm³/a raw biogas - 500 kWel Plus 
1,000 Nm³/h biomethane 

Phase 2: 

additional 15,700,000 Nm³/a raw biogas -       
additional 1,050 kWel plus 740 Nm³/h          
biomethane  

Digester volume: Phase 1: Net 12,400 m³ 

Phase 2: additional 10,500 m³  

Process temperature:  ~45oC 

Type of raw material: Energy crops  

Utilisation of biogas: CHP, biomethane  

Utilisation of digestate: Agricultural fertiliser  

Obtained FIT / certificate: RHI, ROCs  
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Success Story 

UK’s First Agricultural Gas-to-Grid Plant 
is a Showcase: Rural Solutions for Urban 
Needs  

Operator 
Agraferm Technologies AG  

Location of the project 
Rainborrow Farm, Bridport Road; 
Martinstown; Dorchester; Dorset; 

DT2 9JF, United Kingdom 

 
 

 

 

 

 

 

 

Contact details 
JV Energen LLP; Nick Finding; 

info@jvenergen.co.uk  

Project outline 

+ 

+ 

+ 

+ 

Physical: 

 Gas upgrading  

Socio-environmental: 

 Raised public awareness/acceptance 

on   biogas and renewable energies  

 Biomethane from renewable resources for 

an urban masterplan  

Poundbury is an urban extension to the Dorset county town of     
Dorchester. It is built according to architectural and urban planning 
principles advocated by The Prince of Wales as published in the book 
‘A Vision of Britain’.  To provide gas from renewable resources to the 
local gas distribution network and connected households the Joint 
Venture JV Energen has been founded together with local farmers. 
The biogas plant has been realised on the site of Rainbarrow        
Farm – rural solutions for urban needs. It was the first agricultural 
biomethane plant in the UK and has been executed in cooperation 
with DMT-ET BV, The Netherlands. 

ADBA Industry Award 2013 Winner ‘Making the most of biogas’ 

UK Energy Innovation Award Winner 2013  

REA Awards Winner 2013  

 
 

Project results 
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In the meantime the project has been expanded by additional 
biomethane production; the installation of a second CHP is 
planned. 
After the successful operation of the plant Barrow Shipping Ltd. 
has been founded by participants of the project. Based on their 
experiences as a forerunner, they provide a market platform and 
further added values and services for biomethane producers in 
the UK, representing a significant if not the largest share of the 
biomethane volume.  

+ 

+ 

+ 

+ 

Technical data  

+ 

+ 
Performed actions 

Results of performed service 

In principle, the biogas plant is quite a conventional biogas plant. 
In the beginning operation was based on energy crops; 
meanwhile aiming to partially swap to use food waste. But a 
major success was being the pioneer of implementing 
biomethane in the UK´s agricultural biogas industry – with all 
associated administrative challenges. Additionally, when 
considering the involved project partners and their publicity, the 
performance off all parties had to be reliable and unassailable.  

 
Year of plant construction: 2011  

Year of performed service: 2012  

Plant size: Gas-to-grid 650 Nm³/h               
biomethane 
CHP 400 kWel 

Digester volume: Main digester 3,300 m³  +  
post-digester 5,050 m³ (including digestate 
storage of 70 days)  

Gas storage: ~3,500 m3 

Gas grid as unlimited storage 

HRT: ~55 days 

Process temperature:  Mesophilic, 45oC 

Type of raw material: Wastes from food     
processing; energy crops   

Utilisation of biogas: Gas-to-grid; electricity 
for process power and grid export  

Heat utilisation: Process heat and local   
buildings  

Utilisation of digestate: Agro fertiliser  
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Physical: 

 Gas upgrading  

Thermodynamics: 

 Higher efficiency  

Economical: 

 Lower operation costs  

 Lower maintenance costs  

 Lower investment costs  

Socio-environmental: 

 Renewable electricity or heat supply  

 Renewable natural gas  

 

 

  

Success Story 

Removal of Terpenes from Biogas to 
Produce Biomethane  

Today there is an ever-greater focus on upgrading produced biogas 
to grid quality gas. Gas can then be used in a large number of         
applications, such as fuel for vehicles or even as a raw material for 
petrochemical manufacturing, or simply injection in the national gas 
grids. 

DESOTEC is a solution provider for biogas production sites where  
unwanted components need to be removed. In general, these can be 
H2S, siloxanes, terpenes and other VOC’s. In this particular case,    
DESOTEC specifically highlights the presence of terpenes, why they 
should be removed and how this problem has been successfully  
tackled.  

The terpenes (found in fruit, vegetables and vegetation), are to be 
removed as they have a negative influence on plastic piping, they 
mask the odour component THT which is added to the natural gas for 
leakage detection and they can affect the heat exchanger and thus 
the heat exchanging capacity.    

Project outline 

+ 

+ 

+ 

+ 

Project results 

Operator 
Desotec Activated Carbon  

Location of the project 
Province of Friesland, The Netherlands  

 

 

 

 

 

 

 

Contact details 
Filip Van Dorpe 

filip.vandorpe@desotec.com 

Jeroen Vandecasteele 

jeroen.vandecasteele@desotec.com 
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After treatment with the activated carbon filters, the 
concentration of terpenes has dropped to < 0,1 ppm. The biogas 
fully complies with all limits and can safely be injected into the 
natural gas grid.  
As a result of the installation of a good engineered mobile 
activated carbon solution, the plant is now producing on a 
continuous basis biomethane of natural gas grid quality, within a 
stable cost frame. The membrane equipment is not getting 
blocked anymore, which means lower exploitation costs and 
continuous production (and thus income) is assured.  
Issues as a consequence of weakening effects are not relevant 
any more, and masking of the odour agent in natural has also 
ceased to be a problem.  

+ 

+ 

+ 

+ 

This success story concerns a municipal waste treatment centre 
which digests its organic waste. The produced biogas, 1500 m³/h, 
is purified and 25% of the gas is used to produce electricity and 
heat, the other 75% is upgraded to biomethane and injected into 
the natural gas grid, supplying the natural gas consumption of 
2,500 households/year.    
One of the impurities to remove are terpenes, with a 
concentration of 225 ppm.  
In order to successfully tackle this problem, DESOTEC has 
installed 2 mobile activated carbon filters in parallel type 
AIRCON®HC , each filled with 18 m³ of specially selected activated 
carbon.  
On top of this, the spent carbon is taken back by DESOTEC, 
avoiding any manipulation of the used carbon on the customers’ 
site. The spent carbon is then recycled to the maximum in 
DESOTEC’s reactivation facilities, reducing costs even more and 
reducing the ecological footprint of the upgrading plants still 
further.  

Technical data  

+ 

+ 
Performed actions 

Results of performed service 

 
Year of plant construction: 2011 

Year of performed service: 2013 - ongoing 

Plant size: 80,000 tonnes green waste/y; 
1,500 m³/h biogas  

Type of raw material: Municipal green 
waste (fruit, vegetables etc.)  

Utilisation of biogas: Combined heating 
and power station + injecting into natural 
gas grid  

Heat utilisation: Heat used on site  
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Physical: 

 Gas upgrading  

Economical: 

 Lower operation costs  

 Lower maintenance costs  

 Lower investment costs 

Socio-environmental: 

 Renewable electricity or heat supply  

 Reduced pollution  

 

 

  

Success Story 

Biogas Purification by Means of Mobile 
Activated Carbon Filters  

Operator 
Desotec Activated Carbon  

Location of the project 
Bordeaux area , France 

 
 

 

 

 

 

 

Contact details 
Filip Van Dorpe 

filip.vandorpe@desotec.com 

Wouter Lema 

wouter.lema@desotec.com 

Today most produced biogas is being used to produce electricity in 
typical gas engines. Depending on the source of the biogas (green 
waste, landfill, wwtp sludge etc.) varying amounts of  pollutants need 
to be removed in order to protect the biogas installation. Typical   
pollutants are H2S, siloxanes, terpenes and VOC’s in general.  

By installing mobile activated carbon filters, the biogas is cleared of 
H2S and siloxanes, which results in lower maintenance costs and a 
longer autonomy for the engines. 

DESOTEC provides consultancy for existing plants and engineering 
companies, as well as designing new plants always ensuring that the 
engineering and configuration for each different application take into 
account each specific process parameter. 

For DESOTEC, the best configuration means the lowest total cost of 
ownership combined with the highest autonomy of the plant.         

Project outline 

+ 

+ 

+ 

+ 

Project results 
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As a result of the installation of a well-engineered mobile 
activated carbon solution, where all process parameters were 
taken into account, the biogas on this plant is purified way below 
the required level.  
The plant is producing biogas on a continuous basis and no longer 
has to worry about high maintenance costs to repair or replace 
the engines due to corrosion issues, nor has it to worry about 
exceeding the emission limits. The exploitation costs are lowered 
and continuous production (which equals continuous income) is 
assured.  

+ 

+ 

+ 

+ 

This highlighted case concerns a landfill where a biogas 
valorisation plant is installed. The biogas, 1,200 m³/h, has an H2S 
level of 4,500 ppm and contains up to 1,500 mg/m³ VOC’s (of 
which 20 mg/m³ siloxanes). 
The customer wanted to install a purification solution for               
2 reasons: avoiding premature wear to the engines (H2S, 
siloxanes) and avoiding exceeding the emission limits (SOx). 
DESOTEC was consulted as a solution provider for the purification 
of the biogas and has installed 4 mobile activated carbon filters 
type AIRCON®HC, each filled with 18 m³ of activated carbon.  
After breakthrough of the carbon, a new filter is put in place and 
the saturated one is taken back, avoiding any manipulation of the 
used carbon on the customer’s site. The spent carbon is then 
recycled to the maximum in DESOTEC’s reactivation facilities, 
reducing costs even more and further reducing the ecological 
footprint of the upgrading plants.  

Technical data  

+ 

+ 
Performed actions 

Results of performed service 

 
Year of plant construction: 2012 

Year of performed service: 2013 - ongoing 

Plant size: 1,200 kW  

Process temperature:  ± 40°C  

Utilisation of biogas: Gas engine – electricity 
production  

Heat utilisation: Evaporation leachate +   
use in local manufacturing plant  
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Success Story 

Upgrading Biogas to Biomethane and 
Compressing to 210 bar for Use as a 
Vehicle Fuel  

Operator 
DMT Environmental Technology  

Location of the project 
Jevnaker, Norway 

 

 

 

 

 

Contact details 
HRA - Hadeland og Ringerike 

Avfallsselskap AS  

Project outline 

+ 

+ 

+ 

+ 

Physical: 

 Gas upgrading  

 Use of biogas as car fuel, bio-CNG etc. 

Thermodynamics: 

 Efficient use of the high out let   

pressure of the DMT upgrading unit  

Economical: 

 Lower operation costs  

Socio-environmental: 

 The waste collecting trucks are powered by 

the waste, cradle to cradle  

 

 

  

Project results 
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The company HRA has its origins in 1992 when the Olympic Games 
came to Lillehammer. They wanted to set an example as the ‘Green 
Olympic Games’ and started composting food waste. Later 
five landfill companies worked together on full organic waste         
separation. The Carborex ®MS was built in 2013. They digest      
15,000 tonnes waste from different municipalities every year. After 
the anaerobic digestion of the waste the biogas runs through the          
Carborex® MS and the bio-CNG station. Directly behind the plant 
they have fourteen filling stations for their waste collecting trucks. 
This is the fuel they use day to day. Circumstances in Norway are   
remarkable: it can be -20o C in winter, so regular solutions with water 
are not an option. That was one of the reasons for HRA to get a      
Carborex®MS; no water or chemicals are required. The high pressure 
of the bio methane from the u upgrading unit makes compression to 
the bio-CNG pressure efficient. 



The customer is very satisfied with the performance of the total 
unit, it is easy to operate, very flexible and reliable. For 
substantial periods they have run the unit at low capacity and 
used start/stop, without problems. 
Due to the high pressure of the upgrading system they have been 
able to save the power needed to raise the pressure to the level 
required for bio-CNG.  

+ 

+ 

+ 

+ 

DMT Environmental Technology provided a biogas membrane 
upgrading unit, the DMT Carborex® MS 400, which has a capacity 
of 400 Nm³/h biogas. The biogas comes from digested organic 
waste. After the upgrading, the biogas is compressed to 210 Bar 
for use as vehicle fuel. A large part of the bio-CNG produced is 
used for the local waste collecting trucks, the remaining bio-CNG 
is used by public transport in Oslo.  

Technical data  

+ 

+ 
Performed actions 

Results of performed service 

 
Year of plant construction: 2013  

Year of performed service: 2014 

Plant size: 315  Nm³/h biomethane -      
250 kg bio-CNG/h  

Type of raw material: Organic waste 
(from municipalities)  

Utilisation of biogas: Truck fuel, bio-CNG  
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Carbondioxide CO2 

Biomethane CH4 

Water H2O 

Hydrogen Sulfide H2S 

Odourant THT 

 



Thermodynamics: 

 Higher efficiency  

Economical: 

 Lower operation costs  

 Lower maintenance costs  

Socio-environmental: 

 Renewable electricity or heat supply  

 Reduced pollution  

 

 

  

Success Story 

Feasible Exploitation of Landfill Gas    
in Karlsruhe  

Operator 
ETW Energietechnik GmbH  

Location of the project 
Karlsruhe, Germany  

 
 

The ‘Verkehrsbetriebe Karlsruhe (VBK)’ decided to produce its own 
energy with a new CHP. Biogas is provided by the nearby landfill 
‘Energieberg’. The aim is to supply the local trams with green,        
carbon-neutral energy.  The available landfill-gas has the potential to 
cover around 75% of electrical and 55% of thermal energy demand 
with renewable landfill-gas. Yet, one of the  challenges for energy 
production from landfills is the fact that gas production and quality 
shrinks after landfill closure, down to the point at which a feasible 
operation of the CHP becomes impossible. Nevertheless, the landfill 
continues to emit gas for many years after closure and CHP           
shutdown. One of the conditions set by the VBK was that the          
proposed system should be capable of using this residual gas to avoid 
emissions while maintaining constant energy supply and the CHP at 
full load as time progresses.  

Project outline 

+ 

+ 

+ 

+ 

Project results 
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The possibility of making energetic use of all landfill-gas, even 
after years, granted the highest possible reduction of CO2 
emissions in the VBK fleet. ETW gas blending technology enables 
the CHP to run at full load, at full availability and during its whole 
lifetime, reducing specific investment and operating costs. Any 
ETW CHP can be equipped or upgraded with gas blending 
technology.  

+ 

+ 

+ 

+ 

ETW Energietechnik developed a new gas blending technology 
that enables the CHP to be run by any proportion of two different 
fuel gases.  That completely automated system continuously 
enriches the low-quality landfill-gas by adding natural gas with 
higher heating values, resulting in a perfectly-balanced fuel 
mixture. The equipment is composed of two parallel gas trains 
that regulate landfill-gas and natural gas (NG) flows. This enables 
the operator to run the CHP at full load over time. 

Technical data  

+ 

+ 

Performed actions 

Results of performed service 

 

Year of plant construction: 2015 

Year of performed service: 2016  

Plant size: 600 kWel/ 550 kWth  

Type of raw material: Landfill gas                       

Utilisation of biogas: CHP 
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Physical: 

 Gas upgrading  

Thermodynamics: 

 Lower electric energy process 

for the process  

 Higher efficiency  

Economical: 

 Lower operation costs  

 Lower maintenance costs  

 Lower investment costs  

 

 

  

Success Story 

Centralised Biomethane Production in 
a Biogas Network 

Since 2008, Enagra Biogas GmbH has operated two biogas plants with 
a capacity of 600 kWel each, both located in close proximity to the city 
of Platten in Germany. In 2016 the company decided not only to    
upgrade the biogas production capacity of both plants, but to        
connect a third one that should be located 3 km away. It was decided 
that the best business model would be to produce Biomethane for 
grid injection in a centralised plant. The operator of this plant is      
NatürlichEnergie GmbH. A biogas grid should enable the three plants 
to supply the upgrading unit with up to 1,400 Nm³/h biogas from  
agricultural residues and manure. ETW was commissioned to design a 
centralised solution that could profit from the economies of scale, 
while maintaining the ability to upgrade an ever-varying biogas      
volume flow. That flexibility should enable the operator to              
permanently adapt their business strategy between the production 
conditions in three different   biogas plants and market conditions for 
electricity and biomethane.  

Project outline 

+ 

+ 

+ 

+ 

Project results 
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Operator 
ETW Energietechnik GmbH  

Location of the project 
Platten, Germany  

 

 
 



The Biomethane plant was installed and commissioned in July 
2016. Especially at the beginning of the operational phase, the 
flexible capacity range was essential, due to the fact that the 
third biogas plant was still not connected. The already existing 
biogas plants could not yet constantly supply a steady biogas 
volume. Nevertheless, the operator can manage the biogas to be 
used for cogeneration (flex-electricity) or Biomethane alike, 
perfectly adjusting production to meet market demand and 
improving profit. The ETW SmartCycle PSA enabled the 
implementation of an innovative and resilient business model 
that became feasible despite the challenging market framework 
in Germany. 

+ 

+ 

+ 

+ 

The PSA (pressure swing adsorption) developed by ETW can 
upgrade biogas to highly purified Biomethane (+98%) at low 
energy demand (0,14kWh/Nm³). The ability to continuously 
adapt its adsorption cycles to changing inlet gas qualities and 
quantities enables a fast and smooth regulation of upgrading 
capacities, ranging from 400 to 1,600 Nm³/h in this specific plant. 
The ETW SmartCycle PSA technology from ETW ensures a 
continuous Biomethane production and quality to be fed into the 
grid. The outstanding availability of +99% could be confirmed 
onsite in already running ETW reference plants with similar 
capacity. The plant in Platten was designed to receive its 
feedstock from three different biogas plants, which enables 
individual bookkeeping.  

Technical data  

+ 

+ 

Performed actions 

Results of performed service 

 
Year of plant construction: 2016  

Plant size: 1,400 Nm³/h  

Utilisation of biogas: Biomethane production 
for grid injection  
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Physical: 

 Gas upgrading (biogas to biomethane) 

Thermodynamics: 

 Lower electric energy process 

for the process  

 Higher efficiency  

Economical: 

 Lower operation costs  

 Lower maintenance costs  

 Lower investment costs   

Socio-environmental: 

 Reduced pollution  

 Renewable biomethane supply  

 Negligible biomethane losses  

 

 

  

Success Story 

Upgrading of Raw Biogas Produced by 
Anaerobic Digestion of Organic Fraction 
of Municipal Solid Waste  

Operator 
GM-Green Methane  

Location of the project 
Padua, Italy 

 
 

 

 

 

 
 

In Italy almost all the biogas produced is utilised for CHP generation, 
since the rules governing incentives for biomethane generation are 
still awaiting final approval. 

In order to be ready when the rules concerning incentives are        
finalised, one of the largest Italian producers of biogas coming from 
anaerobic digestion of OFMSW decided to build an upgrading plant. 
They chose GM-Green Methane to supply a turnkey plant for Biogas 
upgrading to biomethane based on the simple and                            
universally-referenced Giammarco-Vetrocoke CO2 removal           
technology for chemical absorption by K2CO3 solution. 

Project outline 

+ 

+ 

+ 

+ 

Project results 
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The plant started up and has operated smoothly since March 
2016. The figures achieved are summarised below. 
 
 Average biogas flow: 190 Nm3/h (dry basis) 
 Average biomethane production: 128 Sm3/h (dry basis) 
 Methane recovery rate: 99,97% (methane losses: 0,03%) 
 CO2 content in biomethane: 0,5% mol (dry basis) 
 CO2 in the off-gas: 99,95% mol (dry basis) 
 Upgrading absorbing solution losses/chemicals make-up: none 
 
The plant is fully controlled by PLC and remote access to the 
control panel is also possible. 
Plant operations confirm that GM-Green Methane technology, 
based on CO2 absorption by K2CO3 water solution, achieves top 
class results in all categories.  

+ 

+ 

+ 

+ 

The agreement for upgrading was awarded to GM-Green 
Methane during the 3rd quarter of 2015 (2015-Q3) and plant 
design started immediately. 
Plant construction started and was completed during 2015-Q4. 
The plant consists of three skid mounted units: 
 
 Biogas pre-treatment, which is meant to remove all typical 

pollutants of biogas, like H2S, NH3, VOC including terpenes, 
siloxanes, mercaptans, etc., which have to be removed to meet 
the Biomethane specifications for grid injection 

 Biogas Upgrading, which is the true heart of the plant. It 
envisages a chemical washing by an activated K2CO3 solution. It 
provides a selective removal of CO2, thus achieving an excellent 
track record for Biomethane and off-gas quality 

 Biomethane Delivery, where the biomethane from the 
upgrading unit undergoes drying, Gas-Chromatographic analysis 
and is delivered to the battery limit at the desired pressure 

 
During 2016-Q1, the plant skids were transported to site, 
assembled and put in operation. The three activities proceeded 
smoothly and seamlessly. 

Technical data  

+ 

+ 
Performed actions 

Results of performed service 

 
Year of plant construction: 2015  

Year of performed service: 2016  

Plant size: 125 Sm3/h of biomethane by 
treating 190 Nm3/h of raw biogas  

Type of raw material: Raw biogas produced 
by anaerobic digestion of organic fraction of 
municipal solid waste  

Utilisation of biogas: Upgrading to             
biomethane  
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Success Story 

Bolt-on CO2 Recovery System for     
Existing Biogas Upgrading Unit  

Operator 
Pentair Haffmans  

Location of the project 
Andover, UK  

 

 

 

 

 

 

 

Contact details 
Customer is a farming operation 

The biogas plant with a raw gas capacity of 2,000 Nm3/h is operated 
by a 1,050 acre farming operation in Andover, Southern England, and 
fed with energy crops. The raw biogas is upgraded in a membrane 
biogas upgrading plant and injected into the national natural gas 
grid. 

Venting of the methane slip and of the carbon dioxide (CO2) to the 
atmosphere unnecessarily increases the amount of greenhouse gas 
and impacts on the environment. Both biomethane and CO2 can be 
used in an ecologically and commercially meaningful matter. 

The aim of the project is to avoid the methane slip completely and to 
find a commercial use for the CO2. 

CO2 can be used in greenhouses, for the carbonation of beverages, 
for freezing and cooling in the food industry, in refrigerated           
transportation, welding, cleaning and many other applications.  

Project outline 

+ 

+ 

+ 

+ 

Physical: 

 Gas upgrading  

Economical: 

 Increased income from biomethane 

and liquid carbon dioxide  

Socio-environmental: 

 Reduced pollution 

 Reduction/avoidance of greenhouse   

gases (methane and carbon dioxid)  

 

 

  

Project results 
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The avoidance of the methane slip results in approximately 
100,000 additional cubic meters of biomethane per year to be 
injected into the national natural gas grid. No methane is lost 
from the process to the atmosphere.  
In addition, at full capacity, 1,600 kg/h – approximately        
14,000 tons per year – of CO2 are recovered from the biogas 
stream, liquefied and stored in a buffer tank. The CO2 produced 
complies with EIGA (European Industrial Gases Associations) 
specifications, and is sold to an international industrial gas 
company, providing the plant operator with a significant 
additional revenue stream.  
With this combination of biogas upgrading and CO2 recovery 
technology, the portion of environmentally-harmful greenhouse 
gases released to the atmosphere is reduced to almost zero. 

+ 

+ 

+ 

+ 

Pentair Haffmans’ biogas upgrading systems with combined 
membrane separation and cryogenic CO2 recovery eliminate any 
methane slip and optionally provide liquid CO2 as a second value 
stream. 
In 2016, the biogas upgrading plant in Andover was the first 
operating system worldwide which was retroactively equipped 
with a bolt-on CO2 recovery system. 
The off-gas stream of the conventional biogas upgrading unit is 
fed into Pentair Haffmans’ cryogenic CO2 recovery system. The 
gas stream is compressed, cleaned, liquefied and finally the liquid 
CO2 is pumped into a storage tank. During the CO2 recovery 
process all impurities – including the methane slip which is typical 
for conventional biogas upgrading technologies – are removed 
from the CO2 and sent back to the biogas upgrading unit. The 
methane yield of the plant is increased to 100%.  

Technical data  

+ 

+ 
Performed actions 

Results of performed service 

 
Year of plant construction: 2016 (bolt-on 
CO2 recovery system)  

Year of performed service: 2016 (bolt-on 
CO2 recovery system)  

Plant size: 1,600 kg/h liquid CO2 from 
2000 Nm3/h raw biogas  

Type of raw material: Energy crops  

Utilisation of biogas: Upgrading,           
biomethane grid injection and liquid CO2  
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Physical: 

 Improved mixing 

Thermodynamics: 

 Lower electric energy process for the  

process  

Economical: 

 Lower operation costs 

 Lower maintenance costs maintenance 

costs  

 

Photo: Streisal GmbH  

Operator 
Streisal GmbH                      

Location of the project 
Scharnhorst, Germany 

 
 
 
 
 
 
 
 

 
 

Contact details 
Peter Starz 

p.starz@streisal.de 
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Success Story 

Retrofit of Mixing Technology  
in Fermenter 

Project outline 

+ 

+ 

+ 

+ 

Project results 

Feedstock that is fed into the fermenter remains the tank for  
approximatively 60-80 days, depending on the substrate type and 
technology, to enable bacteria conversion of biomass to methane 
particles. The substrate inside of a fermenter should be stirred and 
homogenised to obtain the best results of anaerobic digestion     
process. The existing plant in Scharnhorst, managed by Harke  
Niemann GmbH & Co. KG, had its digester mixed with four   
submersible mixers, of 13 kWel each. The combination of these tools 
resulted in a high energy consumption, mainly due to long operating 
time of mixers at full load. The operator noticed also a high dry    
substance concentration (> 10 % dry matter) and fibre content that 
was resulting in insufficient homogenisation and mixing effect. The 
feeding of fresh substrates proved to be highly difficult due to 
settlement of solids on the bottom of a fermenter. As a high         
circumferential velocity of propellers leads to a significant wear and 
tear, the only solution was  to re-place the propellers. Such a        
replacement, however, requires opening of a tank, causing every 
time a loss of biogas production. The operator was experiencing 
also high labour costs because of the time spent on solving these 
problems. The plant owner required a new stirring solution to    
overcome the mixing problems and reducing the operating and    
service costs at minimum investment costs.  

http://www.dpreview.com/forums/redirect-last-post/2692896


Ever since the installation of the new stirring system, there have 
been no interruptions in the gas production at all, and no need 
for opening the tank. Thanks to the homogenous mixture of the 
entire tank volume and the ability to handle significantly higher 
dry substance concentrations, problems with feeding fresh 
substrate have been solved.  
 
The operating time of the remaining submersible mixer has been 
drastically reduced. This led to a successful reduction of internal 
energy consumption that ranges from 16,800 Eur to 28,000 Eur/y, 
as it was proved by the plant owner. The costs of maintenance 
and repairing, as well as production losses, were also reduced at 
the time of publishing.  

 
Year of performed service:  2014  

Plant size: 750 kWel  

Digester volume: 2,200 m³  

Process temperature: Mesophilic, 39° C 

Type of raw material: Cow dung, maize 
silage, chicken dung  

Utilisation of biogas: Combined heating 
and power station  

Utilisation of digestate: Fertiliser  
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+ 

+ 

The company proceeded to the replacement of three existent 
submersible mixers by two Streisal Biobull® (11 kWel), regulated 
by a frequency inverter. The Biobull® is a slow moving, highly 
energy efficient, diagonal agitator equipped with two large 
impellers (of a diameter 2,65 m each). This helped the plant 
reaching optimum serviceability, since all important wear parts 
were mounted externally. All parts of the stirrer were since then 
easy accessible for any maintenance work, without requiring 
opening the tank.  

+ 

+ 

Technical data  

+ 

+ 
Performed actions 

Results of performed service 



Physical: 

 Improved mixing 

Thermodynamics: 

 Lower electric energy process 

Economical: 

 Lower operation costs 

 Lower maintenance costs 

Photo: Streisal Maischebull® / Hydrobull® agitator                  
system for mixing pits and hydrolysis tanks 
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Project outline 

+ 

+ 

+ 

+ 

Project results 

Hydrolysis tank of the biogas plant in Tannhausen was equipped with 
one compulsory mixer ZM4 (Zwangs-Mischer, Serie 4) and one           
submersible mixer. The installed mixers were suitable only for low 
concentration of dry substance, thus the fresh material had to be 
diluted with a substance from post-digester. Such a mixing required 
a lot of recirculation from post-digester (additional pumping power), 
resulting in long operating time of mixers at full load and high energy 
consumption and operating cost of the facility.  Due to this high    
recirculation the pH-value in the hydrolysis tank was increasing.  As a 
consequence, decomposition of the fresh substrate and the process 
stability was insufficient and it further resulted in a lower  biogas 
production. Mixers maintenance required each time opening of the 
reactor, which could not be done without disturbance of the            
biological processes. Moreover, alternating substrate level in         
hydrolysis reactor required from the plant operator manual height 
adjustment of the mixers nearly every day.  The Tannhausen plant 
required new  stirring solution to overcome the deficiencies, to make 
the hydrolisis process work and to reduce the operating and service 
costs. The Tannhausen plant required new stirring solution to     
overcome the deficiencies, to make the hydrolysis process work and 
to reduce the operating and service costs.  

Success Story 

Smooth and Cost-Effective Hydrolysis in 
Tannhausen 

dOperator 
Streisal GmbH 

Location of the project 
Tannhausen, Germany 

 
 
 
 
 
 
 
 

Contact details 
Bioenergy Abele GbR 

Schloßstraße 10 D-73497 Tannhausen  
 
 



Thanks to the new stirring tools the entire tank volume is now 

mixed  homogenously at all substrate levels and the fermenter is 

able to handle significantly higher dry substance concentrations. 

There is much less   recirculation from post digester required and 

as a consequence much lower power consumption of 

recirculation pumps. Plant operator reduced internal power 

consumption for mixing of hydrolysis tank by 50%, which resulted 

in annual cost savings of around 6,500 Eur. Also the maintenance 

work and related costs have been significantly reduced.  

Proper agitation system inside of reactor ensures correct 

distribution of substrates and microorganisms. Correct pH level of 

hydrolysis ensures better process stability, better decomposition 

of fresh material and  allows for longer retention time.  

   Page 31  

+ 

+ 

+ 

+ 

Technical data  

+ 

+ 
Performed actions 

Results of performed service 

Year of plant construction: 2010 

Year of performed service: 2011 - today  

Plant size: 570 kWel 

Digester volume: 200 m3(hydraulic tank)  

Process temperature: ~ 39°C   

Type of raw material: Pig manure, grass 
silage, corn silage, GPS   

Utilisation of biogas: CHP  

Heat utilisation: District heating of the 
neighbouring  village  

Utilisation of digestate: Fertiliser  

The old mixers have been replaced by Streisal Hydrobull® agitator 

system, consisting of two long-axis agitators, customised for the 

particular mixing task. Due to large, three-dimensionally profiled 

propellers and low, frequency controlled speed this mixing 

system ensures maximum efficiency and is suitable for hydrolysis 

tanks with fibrous substrates and highest dry substance 

concentrations.  



Physical: 

 Improved mixing 

Thermodynamics: 

 Lower electric energy process 

Economical: 

 Lower operation costs 

 Lower maintenance costs 

Socio-environmental:  

 Renewable electricity or heat supply 
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Project outline 

+ 

+ 

+ 

+ 

Project results 

After nuclear plant catastrophe in Fukushima, Japan changed course 
of its energy policy and introduced new Feed-in Tariffs (FIT) for      
renewable energy.  Biogas has received one of the highest  support 
within other sources and the net electricity can be sold at very       
favourable rates of 40,95 ¥/kWh (approx. 0,33 Eur/kWh) for biogas 
from sewage sludge and manure. Biogas plants in Japan are fed     
usually with manure and waste only, which have usually lower      
energy content, high volume (dry matter content between 8% and 
10%) and require bigger reactors. Plant builders require a very  
reliable stirring solution with maximum possible efficiency and low 
maintenance to make the investment economically feasible.  

Success Story 

Installation of an Energy-Saving           
Fermenter-Agitator 

dOperator 
Streisal GmbH 

Location of the project 
Shihoro, Kato District Hokkaido, Japan  

 

 



Already in the first weeks of the plant operation, it has been 
proved that internal energy consumption of the plant was lower 
than in previously installed, comparable biogas plants in Japan. 
The mixer provides optimum serviceability, because all important 
wear parts are mounted externally and are thus easy to access for 
maintenance. As a result, the fermenter does not have to be 
opened for service work, and the biological processes inside of 
the reactor are not influenced.  

Well-adopted technology for anaerobic digestion of liquid 
substances can help to reduce volumes of animal manure and to 
create additional revenue for the plant operator.          

 

Year of plant construction: 2012 

Year of performed service: 2012 - today  

Plant size: 60 kW 

Digester volume: 780 m3(hydraulic tank)  

Gas storage: 3,100 m3  

HRT: 30 days 

Type of raw material: Cow manure  

Utilisation of biogas: CHP 

Heat utilisation: Heating farm houses and 
barns 

Utilisation of digestate: Fertiliser  
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+ 

+ 

+ 

+ 

Technical data  

+ 

+ 

Performed actions 

Results of performed service 

A new agitator streisal Biobull® (11 kWel) has been installed in 
September 2012 and few months later the plant in Shihoro has 
been in start-up phase. The efficiency of an agitator is basically 
determined by the mechanical efficiency of the propeller (profile, 
diameter, etc.), the turning speed (low speed is much more 
efficient than high speed, because the losses are lower) and the 
efficiency of the motor. The maximum efficiency in installed 
mixer has been achieved thanks to large propellers and low, 
frequency controlled speed, what is beneficial for the biological 
system.  



Physical: 

 Reduced odours, noise  

 Reduced environmental impact  

Economical: 

 Lower emissions 

Socio-environmental:  

 Reduced pollution  

 Raised public awareness/acceptance 

on biogas and renewable energies  
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Project outline 

+ 

+ 

+ 

+ 

Project results 

Biogas is regarded as a climate-neutral fuel since the carbon in the 
biogas is fixed from atmospheric carbon dioxide (CO2). The CO2     
released when combusting biogas is therefore regarded as being   
biogenic rather than fossil. Further, any consumption of fossil fuels 
replaced by biogas will lower the total CO2 emissions. Biogas consists 
mainly of methane (CH4), and since methane in itself is a strong 
greenhouse gas, it is important to gather knowledge about the      
methane emissions in the form of losses that might occur in the     
biogas production chain, and subsequently it is important to         
minimise these emissions.  

Success Story 

Methane Emissions from Biogas Plants  

dOperator 
RISE, previously SP Technical Research 

Institute of Sweden  
Location of the project 

Sweden, Denmark, UK, Germany  
 

 

Photo 1 Johan Yngvesson, RISE, measuring. Picture: SP 
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+ 

+ 

+ 

+ 

+ 
Performed actions 

Results of performed service 

RISE, previously SP, has over 10 years of experience with 
measuring methane emissions from biogas and upgrading plants. 
We have worked as a partner to The Swedish Waste 
Management Association, Avfall Sverige, in their system 
Voluntary Agreement, and as such we have visited most of the 
biogas plants in Sweden that use waste as a feedstock. Over the 
years we have developed a strong expertise in this area and we 
have the necessary measurement equipment to detect and 
quantify all emission sources. We have been involved in 
numerous research projects in the area focusing on developing 
and comparing different measurement methods. We have 
worked internationally in research projects doing comparative 
measurements and also in pilot projects in Denmark and the UK. 
Recently we have also started to use our methods on natural gas 
pipeline installations. 

As a major player in the work within the system Voluntary 
Agreement we have seen great improvements over the years, 
where methane emissions are now discussed extensively in plant 
permits and in daily operation of plants. The results from our 
measurements have been used by the Swedish gas industry as 
default values when doing Sustainability Criteria calculations. The 
improvements over the years have resulted in better default 
values for the biogas production chain when producing vehicle 
fuel (as is often the case in Sweden) and the work that SP/RISE 
has done contributed strongly to this. 

Image 3, detail. Picture: SP 
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Project outline 

+ 

+ 

+ 

+ 

Project results 
Biochemical: 

 Safe return of nutrients in the organic 

waste, to farmland, to close the loop 

between urban areas and farmland 

Physical: 

 Better use of the nutrients in the     

organic waste  

Thermodynamics: 

 Decrease the need of virgin fertilisers  

Economical: 

 The use of the by-product is a            

prerequisite to make the system go 

around  

Socio-environmental:  

 Soil improvement  

 Raised farmer awareness of the         

digestate from biogas production  

When biogas production from organic waste started in the early      
nineties, approx. 25 years ago, there was a very infected debate in      
Sweden regarding sewage sludge, and if this sludge was something 
that could be used as a fertiliser on farmland. There was a high risk 
that the residue from biogas production, the digestate, should be 
confused with sewage sludge and impossible to spread on farmland, 
which would risk the whole attempt to increase the biogas sector in 
Sweden.  

Success Story 

Certification System for Digestate from 
Biogas Production  

dOperator 
RISE, previously SP Technical Research 

Institute of Sweden  
Location of the project 

South Sweden  
 
 
 
 
 
 
 
 
 

Contact details 
Bo von Bahr                                                  

+46 705 16 51 43, bo.vonbahr@sp.se  
Photo 1,  Mattonstock 



The result of that project is that a majority of the large biogas 
plants in Sweden are connected to the system, and that almost all 
their digestate is spread on farmland, which means that the 
nutrients are returned to productive farmland, replacing mineral 
fertilisers.  There have not been any drawbacks in media 
connected to the digestate and the certification system is also 
well known among farmers nowadays.  
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+ 

+ 

+ 

+ 

+ 
Performed actions 

Results of performed service 

The Swedish Waste Management Association, Avfall Sverige 
(namned RVF at that time), started a quality assurance project to 
develop a certification system for the digestate from biogas 
production. There were several other organisations included in 
that consensus project, among them SP, which now is called RISE. 
The result of the project was a certification system to ensure a 
good quality of the digestate. Avfall Sverige is the owner of the 
system and RISE (SP) has been responsible for the yearly quality 
control since the first certificate was launched in Linköping 2002.  
Today, about 20 plants have a certified digestate.  

Logo for the certification of digestate  

Photo 2,  JTI   



Biochemical: 

 Higher biogas output or methane 

content  

Physical: 

 Gas upgrading  

 Upgrading of biowaste  

Economical: 

 Lower operation costs  

Socio-environmental: 

 Renewable electricity or heat supply  

 Waste reduction  

 Reduced pollution   

 

 

  

Success Story 

Methavalor  

Operator 
Methavalor  

Location of the project 
Morsbach, France 

 

 

 

 

 

 

 

Contact details 
s.winkelmuller@sydeme.fr 

Director General of Services      

In Lorraine, a French county, a system of waste separation by feed 
was developed so as to make it easier to recover biowaste. The 
Méthavalor site is based in Morsbach. The Sydeme (mixed syndicate 
for transport and treatment of household waste of  eastern Moselle) 
which manages the project, is responsible for the treatment and 
transport of household waste in the eastern Moselle Region. They 
cover 14 inter-communalities, formed by 298 communes totalling 
approximately 385,000 inhabitants. 45,000 tonnes of waste are     
processed through anaerobic digestion and turned into biomethane, 
every year.  

Project outline 

+ 

+ 

+ 

+ 

Project results 
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+ 

+ 

+ 

The site produces biomethane as well as heat from CHP through 
the production of biomethane from waste. The process is 
circular and virtuous as waste gathered as a commercial activity 
is reused to produce biogas which is then upgraded to 
biomethane quality before being injected into the grid. This 
biomethane is also used for the fuelling of the fleet used to 
recover waste. The digestate from the production of biogas is 
used as fertiliser but also composted in an environmentally 
friendly way. The biomethane injected supplies 375 households 
with green gas every year.  

Technical data  

+ 

+ 
Performed actions 

 
Year of plant construction: 2012  

Year of performed service: 2013 injection 
started  

Plant size: 50 Nm3, 4,5 GWh/y 

Process temperature:  40o  C 

Type of raw material: Household waste 
and restaurant waste  

Utilisation of biogas: Injection/mobility 
(bio-CNG fleet)  

Heat utilisation:  CHP 

Utilisation of digestate:  

 10,000 tonnes/y of solid digestate        
composted  

 18,000 tonnes/y of liquid digestate is 
spread  

Obtained FIT / certificate: French feed-in 
tariff + premium for household waste 
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Biochemical: 

 Higher biogas output or methane 

content  

Physical: 

 Optimised feedstock usage  

 Digestate  

 Gas upgrading  

 Use of intermediate crops for energy       

purpose  

Economical: 

 Lower operation costs  

Socio-environmental: 

 Reduced pollution   

 New jobs  

 Diversified his activity as a farmer  

 

  

Success Story 

GAEC du Champ Fleury  

In Liffré, in Ille-et-Vilaine, the biomethane production plant of Champ 
Fleury transforms waste from nearby farms into biomethane, a 100% 
renewable green gas. This gas is then injected into the network by 
GRDF. Feedstock used in production comes from bovine and pig 
farms located nearby; agricultural and cereal waste is also used. The 
project was the result of several farmers coming together into a 
GAEC (Groupement Agricole d'Exploitation en Commun) after three 
years of preliminary studies, in order to produce biomethane         
collectively.  

Project outline 

+ 

+ 

+ 

+ 

Project results 
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Operator 
GAEC du Champ Fleury  

Location of the project 
Liffré, France 

 

 

 

 

 

 

 

Contact details 
Jean-Christophe Gilbert 

gaec-du-champ-fleury@orange.fr  



Purification of the biogas produced is achieved through 
membrane filtering, which turns the biogas initially obtained into 
biomethane that can then be injected. The site is currently able 
to provide 30% of the consumption of the adjacent town of   
7,000 inhabitants, representing approximately 400 households 
(heat, hot water and cooking) and the biomethane produced is 
also used in vehicles. The project has enabled the cooperative to 
produce 10,000 tonnes of digestate per year and to save             
70 tonnes of chemical fertiliser per year, thereby benefiting the 
local environment.  

+ 

+ 
Technical data  

+ 

+ 
Results of performed service 

 
Year of plant construction: 2014  

Year of performed service: 2015  

Plant size: 50 Nm3 injected; 5 GWh/y 

Process temperature:  40o C 

Type of raw material: Intermediate crops, 
bovine and pig manure, agricultural and 
cereal waste 

Utilisation of biogas: Injection  

Heat utilisation: Used to bring digester to 
temperature  

Utilisation of digestate: Used on own 
fields/crops  

Obtained FIT / certificate: French injection 
tariff with a premium for agricultural waste 
as feedstock  
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Success Story 

The realised anaerobic digestion plant in North Yorkshire has been 
designed to take 60,000 tonnes of blended food and green waste 
per annum. It is a gas to grid plant, enabling methane to be injected 
directly into the gas network for maximum carbon efficiency. If the 
plant were CHP, however, it would be equivalent to a 3 MW facility.  

Project outline 

+ 

+ 

+ 

+ 

Biochemical: 

 Quality biomethane from waste  

Physical: 

 Optimised feedstock usage  

 Reduced odours, noise  

 Improved mixing  

 Digestate  

 Gas upgrading  

Thermodynamics: 

 Lower electric energy process for the        

process  

 Lower heat energy process for the process  

 Higher efficiency  

Economical: 

 Lower operation costs  

 Lower maintenance costs  

Socio-environmental: 

 Renewable electricity or heat supply  

 Waste reduction  

 New jobs  

 Raised public awareness/acceptance on  

biogas and renewable energies 

Project results 

North Yorkshire, UK - A New Generation   
Anaerobic Digestion Plant where 100%   
Waste Generates Biomethane for the Gas Grid  

Operator 
BTS Biogas Srl/GmbH  

Location of the project 
South Milford – Leeds, UK 
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+ 

+ 

+ 

+ 
The results of this are: 
 
 Longer lifespan of the membranes 
 Reduced costs, higher disposability and biomethane 

production 
 Lower energy consumption 
 More biomethane can be injected into the grid 
 Greater profits 
 
This BTS Biogas plant is an important operational showcase for 
the application of our most advanced technologies, like our 
engineered bioMETAN M 
 
It is at the forefront of the anaerobic digestion market, dedicated 
to driving innovation and unlocking the potential of the industry. 
It helps customers improve the performance of their facilities, by 
optimising gas yields and providing a consistent, unsurpassed 
feedstock supply that drives industry standards.  

Technical data  

+ 

+ 
Performed actions 

Results of performed service 

Developing this project means that BTS understand the challenges 
facing anaerobic digester operators concerning feedstock 
availability, plant operation and optimisation of the process, as 
just a few examples.  
In the upgrading system, BTS uses more membranes, the company 
developed an efficient temperature control for the plant and they 
build a bigger heat exchanger.  

 
Year of plant construction: 2016 

Year of performed service: 2016 

Plant size: 500 kWel - 7,538,000 Sm3/y  
biogas 

Process temperature:  Mesophilic  

Type of raw material: 100% organic waste 
and  industrial food processing leftovers  

Utilisation of biogas:  

 Production of Electricity   

 Upgrading for Gas to Grid Injection  

Heat utilisation: Fermenters heating,    
Upgrading unit, Pastorisation  

Utilisation of digestate: Production of 
50,000 t/y of pastorised liquid  
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Biochemical: 

 Higher biogas output or methane 

content 

  Increased process stability  

Physical: 

 Optimised feedstock usage  

 Improved mixing  

 Improved treatment capacity  

Thermodynamics: 

 Lower electric energy process for the       

process  

 Higher efficiency  

Economical: 

 Lower operation costs  

 Lower investment costs  

Socio-environmental: 

 Renewable electricity or heat supply  

 Waste reduction  

 Soil improvement  

 Reduced pollution  

 New jobs   

Success Story 

Economically Feasible Solution for 
Sewage Sludge  

Operator 
DMT Environmental Technology  

Location of the project 
Apeldoorn  – The Netherlands  

 
 

 

 

 

 

 

Contact details 
Regional Water Authority           

Vallei en Veluwe  

Active since 2008, and a member of the DMT group since 2016,    
Sustec delivers products to valorise biomass and resources with a 
focus on thermal hydrolysis and nutrient recovery. DMT and  Sustec 
share a wide range of global markets and applications, including   
municipalities, water companies and a variety of industries. 
The possibility of combining biogas upgrading technology with      
resource recovery technologies, enhances the opportunities 
for municipalities to turn sewage and other waste streams into     
value. The Regional Water Authority ‘Vallei en Veluwe’ is one of the 
frontrunners in The Netherlands concerning the implementation of a 
sustainable and economically feasible solution for sewage sludge. In 
the Apeldoorn region they produce a much-needed fertiliser out of 
sewage sludge, by applying both innovative TurboTec® technology 
and additional treatment steps. According to this Regional Water 
Authority the waste from the municipal sewers can be seen as the 
‘new gold’.  

Project outline 

+ 

+ 

+ 

+ 

Project results 

   Page 44  



Hydrolysis of waste activated sludge results in up to 35% more 
biogas in the digestion, while in the improved final dewatering 
more than 30% TS can be achieved. By using TurboTec®THP the 
capacity of existing digesters can be increased or a smaller 
digester can be installed for new treatment plants. The 
TurboTec®THP continuous process has reduced capital costs and 
significantly lower operational costs compared to conventional 
batch processes.  
‘This investment will, in time, bring significant savings. This way 
we keep the wastewater treatment affordable for citizens and 
businesses.’ 
Tanja Klip, Chairman of the Regional Water Authority  

+ 

+ 

+ 

+ 

The cTHP installation has been operational at WWTP Apeldoorn 
since March 2015. The plant handles biomass from various 
WWTP’s of the Regional Water Authority Vallei en Veluwe and is 
therefore the second cTHP applied for centralised sludge 
treatment. The installation has a capacity of 13,000 tDS/y (Single 
line). The patented TurboTec® THP process treats organic 
material and biomass at a standard pressure of 4 – 6 bar and a 
temperature of 140 – 160° C. This treatment also ensures 
hygienisation of the final biomass cake and minimises the use of 
costly chemicals. The steam consumption for heating is limited to 
less than 800 kg/tTS due to the efficient heat recovery via heat 
exchangers and an innovative mixing and separation step.  

Technical data  

+ 

+ 
Performed actions 

Results of performed service 

 
Year of plant construction: 2015  

Year of performed service: 2015 

Plant size: 13,000  tDS/y 

Type of raw material: Waste water  

 

Apeldoorn process Turbotec 
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Physical: 

 Gas upgrading  

Thermodynamics: 

 Higher efficiency  

Socio-environmental: 

 Waste reduction  

 Reduced pollution  

Success Story 

Waste to Fuel – Organic and             
Agricultural Waste to bio-CNG Fuel  

Sweden, with its exemplary environmental awareness and its    
history and tradition in bio-CNG fuelled cars, is a perfect location 
for decentralised waste management and fuel generation. Evonik’s 
chosen partners for this project were DMT Environmental         
Technology, one of the first system integrators for SEPURAN® 
Green membrane technology and OEM. 

In this regard the project was also a door opener for the              
introduction of the most efficient and compact technology and is 
now a lighthouse project in the market. The easy and low    
maintenance of the upgrading plant guarantees high yields of 
product gas and low operating costs. 

Project outline 

+ 

+ 

+ 

+ 

Project results 

+ 

+ 
Technical data  

 
Year of plant construction: 2013/2014  

Year of performed service: 2014  

Plant size: 500 Nm³/h   

Type of raw material: Agricultural and    
organic waste                       

Utilisation of biogas: bio-CNG 
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Operator 
Evonik and DMT Environmental 

Technology  
Location of the project 

Vårgårda , Sweden  

 
 

 

 

 
 



Physical: 

 Gas upgrading  

Thermodynamics: 

 Higher efficiency  

Socio-environmental: 

 Waste reduction  

 Reduced pollution  

Success Story 

Waste to Fuel – Organic and Municipal 
Waste to Gas Grid Injection  

Operator 
Tecno Project Industriale S.r.l.  
Location of the project 

Montello, Italy 

 
 

 

 

 
 

Challenging Biogas substrates and large flows of raw Biogas were 
the origins of the project. To upgrade the Biogas and produce    
biomethane and CO2 with the most efficient system and state of 
the art technology was the goal. That is why the customer chose 
SEPURAN® Green membrane technology and Tecno Project       
Industriale as system integrator. Initially gas grid injection will be 
established, with the option of eventually extending the scope  
towards a bio-CNG or even LNG fuel station. 

Project outline 

+ 

+ 

+ 

+ 

Project results 

+ 

+ 
Technical data  

 
Year of plant construction: 2016 

Year of performed service: 2015/2016 

Plant size: 6,250 Nm³/h  

Type of raw material: Organic municipal 
waste  

Utilisation of biogas: Gas grid injection,      
bio-CNG  
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Biochemical: 

 Higher biogas output or methane 

content  

Physical: 

 Optimised feedstock usage  

 Reduced odours, noise  

 Digestate  

 Reduce wastewater and sludge disposal  

Thermodynamics: 

 Higher efficiency  

Economical: 

 Lower operation costs  

 Lower maintenance costs  

 Lower energy costs and lower disposal costs  

Socio-environmental: 

 Renewable electricity or heat supply  

 Waste reduction  

 Reduced pollution  

 

 

  

Success Story 

Waste-to-Energy Plant for              
Pharmaceutical Industry  

Sandoz, the generic pharmaceuticals division of Novartis, is a    
worldwide, trusted leader in generics. Sandoz S.p.A had anaerobic 
treatment plant for its wastewater, but the energy consumption and 
surplus sludge production were very high. Because the company 
wanted to make its operations more sustainable for better            
environmental conservation, a new anaerobic pre-treatment was 
installed to complement the existing depuration plant. The main 
challenge was to build and start up the plant without interfering 
with normal company production. Moreover, space for the new   
installation was very restricted, so the design required customised 
and detailed planning. 

Project outline 

+ 

+ 

+ 

+ 

Project results 
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Operator 
RWL Water Italia S.r.l.  

Location of the project 
Rovereto (Trento), Italy 

 
 

 

 

 

 

 

 

Contact details 
RWL Water Italia S.r.l. 

35127 Padova, Italy 

Phone: +39 049 8704 817  

Fax: +39 049 8704 477 

info.it@rwlwater.com  



The reuse of industrial wastes and wastewater from the 
pharmaceutical industry makes it possible to reduce the 
production of surplus sludge by 25%, and likewise to reduce the 
energy consumption and consequently the expenditure. The 
treated wastewater contains high Chemical Demand Oxygen, 
demand that is strongly reduced by the mixed anaerobic           
pre-treatment. The conversion of manufacturing waste into 
energy makes the company operation more sustainable for better 
environmental conservation. The plant produces 3,000 Nm3 per 
day of methane, 11,500 kWh per day of energy and 12,500 kWh 
per day of thermal energy. The construction of the new system 
took place without any halt to production.  

+ 

+ 

+ 

+ 

In order to meet the unique needs of Sandoz, RWL Water 
proposed a mixed anaerobic treatment through an anaerobic 
digester and a rapid anaerobic reactor, generating biogas through 
a cogeneration system. The External Forced Circulation (EFC) 
reactor is a technology completely developed and ‘engineered’ 
by RWL Water and meets the need for high efficiency and        
cost-effectiveness. The plant ensued from six months of pilot 
tests performed directly at the RWL Water Italia facility. These 
activities allowed RWL Water to find the best solution for 
Sandoz’s economic, structural and operational requirements. 

Technical data  

+ 

+ 
Performed actions 

Results of performed service 

 
Year of plant construction: 2012  

Year of performed service: 2012  

Flow Rate : 3,000 m3/d 

Methane Production: 3,000 Nm³/d 

Energy Production: 11,150 kWh/d    

Thermal Energy (hot water):  12,500 kWh/d  

Type of raw material: Processing sludge 
from existing centrifuge; surplus sludge 
from existing aerobic treatment; processing 
sludge liquid extraction from existing        
centrifuge; wastewater with high COD load  

Utilisation of biogas: CHP and torch  
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Biochemical: 

 Higher biogas output or methane 

content  

 Sources of organic fertiliser  

Physical: 

 Optimised feedstock usage  

 Reduced odours, noise  

 Digestate  

Thermodynamics: 

 Higher efficiency  

Economical: 

 Lower operation costs  

 Lower maintenance costs  

Socio-environmental: 

 Renewable electricity or heat supply  

 Waste reduction  

 Soil improvement  

 Reduced pollution  

 

 

  

Success Story 

Biogas Plant Fed Solely by  
Scotta-Whey  

Operator 
RWL Water Italia S.r.l.  

Location of the project 
Treviso , Italy 

 
 

 

 

 

 

 

 

Contact details 
RWL Water Italia S.r.l. 

35127 Padova, Italy 

Phone: +39 049 8704 817  

Fax: +39 049 8704 477 

info.it@rwlwater.com  

Latterie & Caseificio Moro S.r.l is a dairy and cheese factory in the 
northeast of Italy. The factory was established in 1978 for the       
production of national and international award-winning Italian 
cheeses. In the mid nineties, the factory was renovated to increase     
production. Today, the company produces milk and a wide variety of 
local cheeses (e.g., ricotta cheese), with widespread distribution 
throughout central and northern Italy. Though initially used as pig 
feed, the suffering pork market and decreasing number of piggeries 
required a disposal solution for the scotta-whey. Even with a 
Wastewater Treatment Plant, Moro dairy farm lacked a                   
cost-effective disposal method for the scotta-whey. This was a      
considerable problem due to the high costs and strict environmental 
regulations involved. Additionally, RWL Water faced the challenge of 
providing a solution that did not interfere with operation of the    
existing anaerobic plant. 

Project outline 

+ 

+ 

+ 

+ 

Project results 
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+ 

+ 

+ 

+ 

Technical data  

+ 

+ 
Performed actions 

Results of performed service 

Because biogas plants use biodegradable wastes as feedstock for 
anaerobic digestion, the company saves money while meeting 
national and European waste recycling regulations. Moreover, 
the anaerobic digestion produces not only biogas, but also 
digestate, consisting of leftover indigestible material and dead 
microorganisms; these are excellent sources of organic fertiliser 
and are substituted for additional mineral fertilisers, reducing 
greenhouse gas emissions. The use of biogas creates new 
applications, such as high-tech process energy, effective         
small-scale power generation, flexible energy production, and 
more. 
Each day, the plant turns 105 tonnes of scotta-whey into         
1,882 Nm3 of methane, 7,200 kWh of electric energy and       
7,320 kWh of thermal energy. The chemical oxygen demand  
(mg/L) of the dairy wastewater and liquid digestate that 
undergoes the aerobic treatment decreases by 92%, the nitrogen 
level (mg/L) by 97%, and phosphorous by 35%.  

 
Year of plant construction: 2013  

Year of performed service: 2013  

Capacity size: 105 of scotta-whey  

Digester volume: 1,240 m³  

Energy Production: 300 kWh   

Type of raw material: Scotta-whey  

Methane Production: 1,882 Nm3/d 

Electric Energy Production: 7,200 kWh/d  

Thermal Energy (hot water): 7,320 kWh/d 

Utilisation of digestate: Depurated and 
disposed of in agriculture  

RWL Water refurbished the existing WWTP in order to treat both 
the dairy wastewater and the scotta-whey after the anaerobic 
fermentation, without interrupting the existing plant’s operation. 
The scotta-whey first undergoes anaerobic fermentation. Once it 
has been digested, the exhausted scotta (the ‘digestate’) is 
separated into its solid and liquid components. The solid part of 
the digestate (with a solid concentration of 17-18%) is disposed of 
in agriculture. The liquid part is sent to the existing aerobic 
treatment plant, which has been upgraded to handle the higher 
nitrogen load. Anaerobic fermentation abates much of the 
organic carbon contained in the scotta-whey but leaves the 
nitrogen content unchanged. 
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Biochemical 

 Higher biogas output or methane 

content  

Physical: 

 Gas upgrading  

Thermodynamics: 

 Higher efficiency  

Economical: 

 Lower operation costs  

 Lower maintenance costs  

Socio-environmental: 

 Waste reduction  

 

 

  

Success Story 

Injection of Biomethane into Natural  
Gas Grid in the Area of Warmenhuizen  

Operator 
DMT Environmental Technology  

Location of the project 
Warmenhuizen, The Netherlands  

 

 

 

 

 

Contact details 
B-Four Agro  

DMT Environmental Technology delivered an upgrading system 
for B-Four Agro. B-Four Agro is a company that grows different 
kinds of lettuce for different supermarkets in the Netherlands. 
With the building of ‘B4-Energy’ it aims to produce two million 
Nm3 green gas per year. In due course 1,500 Dutch households in 
the area will benefit from it. B four-Agro consists of an anaerobic 
digester and an upgrading plant on its property in Warmenhuizen. 
For input and feedstock the digester will use 16,000 tonnes of       
biomass per year, coming from agricultural waste streams from    
B-Four Agro and agricultural companies in the area. After          
digesting, which takes about twenty days, the biogas will be       
upgraded by a  Carborex ®MS biogas upgrading system to pure 
biomethane. This green gas will be injected into the local grid to 
provide households as well as greenhouses and the B-Four Agro 
culture systems at the end of 2016.  

Project outline 

+ 

+ 

+ 

+ 

Project results 
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The result of upgrading the biogas and injecting it into the local 
grid, is that 1,500 Dutch households in the area of 
Warmenhuizen can benefit from it. Also greenhouses and the      
B-Four Agro culture systems will be supplied by this system by 
the end of 2016.  

+ 

+ 

+ 

+ 

 
Year of plant construction: 2016  

Year of performed service: 2016  

Plant size: 380 Nm³/h biogas  

Type of raw material: Agricultural products 
(e.g. vegetables, food production)  

DMT Environmental Technology provided a Carborex ®MS 500. 
The plant at Warmenhuizen has a biogas flow of 380 Nm³/h 
biogas.  

Technical data  

+ 

+ 
Performed actions 

Results of performed service 
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Carbondioxide CO2 

Biomethane CH4 

Water H2O 

Hydrogen Sulfide H2S 

Odourant THT 

 



Success Story 

Biogas Network Twente  

Biogas Network Twente will transport ‘rough’ biogas from producers 
to a reprocessing plant, where it is converted into green gas. Cogas 
and Gasunie New Energy are developing the biogas network in   
Twente as a joint venture. They will not become the owner of the 
gas, but will offer a transport and reprocessing service. 

Project outline 

+ 

+ 

+ 

+ 

Economical: 

 Lower operation costs  

 Lower investment costs  

 Centralised upgrading facility and start 

up of a biogas network  

 

 

  

Project results 

Operator 
Gasunie New Energy and Cogas  

Location of the project 
Almelo region, The Netherlands  

 

 

 

 

 

 

 

Contact details 
Biogas Network Twente B.V.  

Rohofstraat 83 

7605 AT Almelo  

Visualisation of Project Phases 

Phase 1 

Phase x 

Gas producer 1 
‘Gebr. Oude Lenferink’ 

Green gas entry in Cogas grid 

Upgrading biogas to green gas 

Green gas entry in Cogas grid 

Biogas producer 1 
‘Gebr. Oude Lenferink’ 

Potential 
Gas producer 3 

Potential 
biogas producer 2 

Potential 
biogas consumer 1 

Potential 
biogas consumer 2 

Upgrading biogas to green gas 

Green gas entry in Cogas grid 
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The pipeline from Fleringen to Almelo is the beginning of the 
Biogas Network Twente. There are plans to expand the network 
in the long term with a Gasunie pipeline, which will become 
available. This creates a network connecting several producers 
and consumers of biogas. The advantage of this set-up is that 
multiple biogas producers can make use of one single central 
reprocessing plant. For them, it means minimal pre-processing of 
the biogas, which lowers the threshold for biogas production and 
encourages the production of green gas. Optimistic models 
indicate that this network could reprocess and transport around 
25 Mio m3 of green gas per year. 

+ 

+ 

+ 

+ 

Oude Lenferink in Fleringen, Twente, is a pig farm which also 
transports and processes manure. At the pig farm in Fleringen, a 
manure co-fermentation (mixture of manure and biological 
waste) installation will be built, which will produce around             
6 Mio m3 of biogas per year. From the location in Fleringen, a   
7,5 km long pipeline will be installed to Almelo, where the 
reprocessing plant will be built. In this reprocessing plant, the 
biogas is converted into approximately 4 Mio m3 of green gas, 
which will ultimately be injected into the natural gas network. 
Green gas has the same quality as natural gas and is 100% 
interchangeable with natural gas. 

Technical data  

+ 

+ 
Performed actions 

Results of performed service 

 
Year of plant construction: 2016  

Year of performed service: 2016  

Plant size: 4 Mio Nm3/y 

HRT : 8,000 

Type of raw material: Launching            
customer with manure co-digester  

Utilisation of biogas: Injection into the 
grid  

Total investment costs state: 2,2 Mio Eur  
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Success Story 

A New Biogas Plant in Servia of Kozani  

Operator 
kIEFER TEK Ltd  

Location of the project 
Servia, Municipality of Kozani, Greece 

 

 

 

 

 

 

Contact details 
‘ΧΟΙΡΟΤΡΟΦΙΚΗ Α.E.’ 

2nd km National road Servia-Kozani, 

505 00 Servia of Kozani 

+30 24640 22850  

Greece is a country with intensive agricultural and feedstock activity 
and can provide a significant quantity of raw material for the       pro-
duction of biogas. Although the use of biogas technology in Greece 
started only recently, there is already remarkable interest in the con-
struction of biogas plants.  

The biogas plant in Kozani is the second biogas plant  constructed by 
kIEFER TEK Ltd and has a power of 100 kW. After the successful   
completion of a 844 kW biogas plant in Sochos of Thessaloniki, the 
company had substantial experience in biogas technology and was 
ready to face up to any difficulty.  

The idea of constructing small biogas plants next to feedstock farms 
is a great choice and solves many problems. For this reason this plant 
is constructed next to a pig farm in order to exploit the pig manure.  

Project outline 

+ 

+ 

+ 

+ 

Project results 
Biochemical: 
 Higher biogas output or methane content  
 Increased process stability  
Physical: 
 Optimised feedstock usage  
 Reduced odours, noise  
 Improved mixing  
 Digestate  
 Gas upgrading  
Thermodynamics: 
 Lower electric energy process for the       

process  
 Lower heat energy process for the process  
 Higher efficiency  
Economical: 
 Lower operation costs  
 Lower maintenance costs  
Socio-environmental: 
 Renewable electricity or heat supply  
 Waste reduction  
 Soil improvement  
 Reduced pollution  
 New jobs  
 Raised public awareness/acceptance on  

biogas and renewable energies 
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The plant will produce 390,000 Nm3 of biogas annually, which will 
be burnt for the production of electricity. The produced 
electricity is channeled into the National Electricity Distribution 
Network. The estimated energy production will reach 855 MWh/
year.  
Each year, the biogas plant will exploit 21,600 tonnes of pig 
manure derived from the adjacent pig farm. In this way the farm 
solves the problem of waste disposal and the biogas has cheaper 
raw material as there are no transportation costs. Furthermore 
the plant contributes to the development of the regional 
agricultural economy as it exploits 570 tonnes of maize silage per 
year. So as well as producing green energy, the plant also brings 
significant benefits to the region. 
At the same time the plant will produce 21,000 tonnes of liquid 
and solid fertiliser, rich in nutrients, which will be used in the 
neighboring fields.  

+ 

+ 

+ 

+ 

The construction of the biogas plant in Kozani was recently 
completed and started operation in January 2017. The 
construction took only 4 months.  
During the project implementation many difficulties were 
encountered. Because Biogas Stations are something new for 
Greece there is yet no proper legislation concerning their 
construction. Furthermore, the issuance of the required permits 
is accompanied by a lot of time-consuming bureaucracy. For this 
reason, the Urban Planning Services were slow to accept the 
construction of a biogas plant next to a pig farm, causing a 
significant delay to the completion of the project. In addition, the 
major part of the construction work took place during winter 
under bad weather conditions. Despite the difficulties, the project 
was completed in a short time, thanks to the company’s 
experience in the field of RES constructions. 
For the project kIEFER TEK Ltd was awarded 40% funding in the 
context of a Development Law. In this way the investment 
became even more efficient and profitable. 
kIEFER TEK Ltd will also offer maintenance services and 
continuously check the operation of the plant, ensuring its 
optimal performance, as the company has its own biological 
biogas process control laboratory. 

Technical data  

+ 

+ 
Performed actions 

Results of performed service 

 
Year of plant construction: 2016  

Year of performed service: 2016 - today  

Plant size: 100 kWel, 50 Nm3/h, 390,000 Nm3/y; 
22,170 t/y  

Digester volume: 1,700 m³  

Gas storage: 400 m3   

HRT : 28 

Process temperature:  Mesophilic, 40o C 

Type of raw material: Pig manure, maize      
silage  

Utilisation of biogas: Electricity production  

Utilisation of digestate: Fertiliser  

Subsidy: 40% 
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Biochemical: 
 Higher biogas output or methane 

content  
 Increased process stability  
Physical: 
 Optimised feedstock usage  
 Reduced odours, noise  
 Improved mixing  
 Digestate  
 Gas upgrading  
Thermodynamics: 
 Lower electric energy process for the       

process  
 Lower heat energy process for the process  
 Higher efficiency  
Economical: 
 Lower operation costs  
 Lower maintenance costs  
Socio-environmental: 
 Renewable electricity or heat supply  
 Waste reduction 
 Soil improvement   
 Reduced pollution  
 New jobs  
 Raised public awareness/acceptance on  

biogas and renewable energies 

  

Success Story 

Biogas Plant in Northern Greece 

Operator 
kIEFER TEK Ltd  

Location of the project 
Sochos, Municipality of Thessaloniki, Greece 

 

 

 

 

 

 

 

Contact details 
‘BIOEΝΕΡΓΕΙΑ ΣΟΧΟΥ O.E.’ 

Megali Auli, 190 01 Keratea of Attica 

+30 210 6095775  

In recent years, energy production in Greece has turned to             
renewable resources in order to replace the old lignite-fired          
combustion plants. The use of Biogas technology in Greece started 
recently with the construction of several small-scale biogas plants 
which exploit waste arising from agriculture, feedstock and the food 
industry. 

kIEFER TEK Ltd has significant experience in the field of Renewable 
Energy, having already constructed various hydroelectric stations and 
solar parks. The biogas plant in Sochos is its first biogas project and 
its successful completion opened the way for many more biogas    
projects, which are currently at the authorisation stage.  

The biogas plant in Sochos is to-date the largest biogas station      
constructed in Greece, with a power of 844 kWel. It is located in 
Northern Greece, an area with intensive agricultural and feedstock 
activity, and its raw material is livestock manure and agricultural    
residues from the regional farms and fields.  

Project outline 

+ 

+ 

+ 

+ 

Project results 
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+ 

+ 

+ 

+ 

Technical data  

+ 

+ 
Performed actions 

Results of performed service 

kIEFER TEK LTD has successfully completed the construction of the 
biogas plant in Sochos. The construction procedure lasted              
9 months. It has already been connected to the grid and started 
operation in January 2017. 
Because it is located in the northernmost part of Greece, the 
construction work had to be carried out under difficult weather 
conditions. Furthermore, there is not yet proper legislation in 
Greece concerning Biogas projects, as it is a fairly new technology. 
For this reason, the time consuming bureaucratic procedures 
caused a significant delay to the project’s completion. The largest 
delay was caused by the National Electricity Distribution Network 
Service concerning the connection of the plant to the grid. 
However all difficulties were surmounted. 
It is worth mentioning that kIEFER TEK Ltd was awarded             
40% funding for the project in the context of a Development Law. 
In this way the investment became even more efficient and 
profitable. 
kIEFER TEK Ltd will also offer maintenance services and 
continuously check the operation of the plant ensuring its optimal 
performance, as the company has its own  biogas process control 
laboratory.  

 
Year of plant construction: 2016  

Year of performed service: 2016 - today  

Plant size: 844 kWel/ 410 Nm3/h,     
3,120,000 Nm3/y; 35,000 t/y  

Digester volume: 5,300 m³  

Gas storage: 2,400 m3   

HRT : 47 

Process temperature:  Mesophilic 40o C  

Type of raw material: Cattle manure, 
maize silage  

Utilisation of biogas: Electricity production  

Heat utilisation: Planning to use it in      
hydroponics  

Utilisation of digestate: Fertiliser  

Subsidy: 40% 

The plant will produce 3,120,000 Nm3 of biogas per year, which 
will be burnt for the production of electricity. The produced 
electricity is channeled into the National Electricity Distribution 
Network. Energy production is expected to reach 6,900 MWh/y. 
  
As well as producing green energy, this plant also brings 
significant benefits to the region, as it solves the problem of 
waste disposal for many cattle farms. Specifically it exploits 
24,000 tonnes of cattle manure per year. Furthermore, it 
contributes to the development of the regional agricultural 
economy as each year it exploits 11,000 tonnes of maize silage.  
At the same time the plant will produce 33,500 tonnes of liquid 
and solid fertiliser, rich in nutrients, which will be used in the 
neighboring fields.  
In future, kIEFER TEK Ltd plans to construct a hydroponic 
greenhouse next to the station, which will operate by the use of 
the heat produced by the biogas plant. In this way they will have a 
triple advantage from the exploitation of electricity, heat and 
fertiliser.  
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Success Story 

Biogas to Grid at Tönsberg Biogas  

Operator 
Malmberg Water AB  

Location of the project 
Tönsberg, Norway 

 
 

 

 

 

 

 

Contact details 
Tönsberg Municipal  

The biogas plant is named ‘The Magic Factory’, since it produces   
totally renewable energy and recycles all of its waste. It´s established 
in Tönsberg Municipality, which financed and owns the plant. Greve 
Biogas A/S rents the plant back on a long-term contract from 
Tonsberg Municipality and is also responsible for the     planning and 
construction of the plant on behalf of the owners. The daily operation 
is done by Lindum A/S from Drammen. 

The Magic Factory produces upgraded biogas (by Malmberg) and bio 
fertiliser from 50,000 tonnes of food waste and manure from 45 
farms in the area. A second stage is planned with a separate           
production of biogas and fertiliser from 30,000 tonnes of sewage 
sludge as well. 

Project outline 

+ 

+ 

+ 

+ 

Physical: 

 Optimised feedstock usage  

 Digestate  

 Gas upgrading  

Thermodynamics: 

 No heat required for biogas upgrading 

process  

Economical: 

 Low total LCC in biogas upgrading  

Socio-environmental: 

 Waste reduction  

 Reduced pollution  

 New jobs  

 Raised public awareness/acceptance on 

biogas and renewable energies 

 Food waste becomes vehicle gas for public 

buses 

 Manure is brought back to farmers as   

biofertiliser   

 

 

  

Project results 
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A Malmberg COMPACT® upgrading machine has been installed in 
The Magic Factory at Tönsberg. The result is a robust and 
effective method for the production of at least 98% upgraded 
biomethane. Output: 68 Mio Nm3/y biomethane (68 GWh/y). 
158,000 tonnes of fertiliser. 
The concept is based on water scrubbing technology, which 
requires no heat and chemicals for the production of upgraded 
biogas.  

+ 

+ 

+ 

+ 

Malmberg performed all main services in-house for the biogas 
upgrading plant from start to finish: 
 
 Malmberg has delivered a Malmberg COMPACT® GR BAS 14 

with raw gas capacity up to 1,400 Nm3/h.  
 Activity started with design work after contract signing. The 

design is based on the large number of successful plants that 
have been constructed prior to this project. 

 Process engineers dimension the flows and optimize the plant 
to meet the customer’s requirements.  

 The workshop pre-fabricate piping, columns etc and mount it. 
The workshop staff also assemble all components in the 
container. 

 Quality controls are made before shipping the plant (pressure 
testing, x-ray testing etc.) 

 After transport to site, Malmberg staff install the plant.  
 Lastly Malmberg staff commission the plant, educate staff, and 

provide back-up support and live monitoring to tune in the 
plant. 

Technical data  

+ 

+ 
Performed actions 

Results of performed service 

 
Year of plant construction: 2014  

Year of performed service: 2014 

Plant size: 1,400 Nm3/h  

Digester volume: 12,000 m³  

Gas storage: Yes, storage during            
overcapacity periods (e.g. weekends)  

Type of raw material: Organic waste and 
manure  

Utilisation of biogas: Vehicle gas for 75 
buses and 40 garbage collection trucks  

Heat utilisation: Yes, heat exchange       
outgoing substrate with incoming  

Utilisation of digestate: Fertiliser  
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European Biogas  
Association 

+ 

+ 

Advantages for                                 
Associate Members 

+ 

EBA’s strategy is based on reaching the full potential of     
biogas and biomethane production, that equals roughly 10% 
of EU’s current natural gas consumption. Furthermore, EBA’s 
work evolves around the major contributions of biogas and  
biomethane to the key EU policies such as climate targets,  
energy security, resource efficiency, circular economy and       
various environmental legislation including air quality,  
prevention of contamination, bioeconomy and waste  
management.  

EBA is the only European-wide organisation that supports 
the entire biogas and biomethane industry and liaises with 
policy makers in Brussels in order to steer the legal        
framework of biomethane. 

EBA has an extended network across Europe. Our members 
are national biogas associations, international companies, 
research institutes as well as private persons. As a company 
member you can participate and and contribute to the EBA's 
work over the platform of the CAC Company Advisory    
Council.  

EBA is also a partner in different EU projects (e.g. BIOSURF, 
Biogas Action). As a company member you can be involved 
in our research activities and cooperate with EBA in          
removing    existing barriers for biogas. 

 

+ 

Address: 63-67 Rue d’Arlon, 1040, Brussels, Belgium 

Phone: +32 (0)2 400 1089   

Email: info@european-biogas.eu 

Website: www.european-biogas.eu   

 Visibility of your company and services in 

the Companies’ Catalogue 

 Broadcasting your successful projects         

in Success Stories Catalogue 

 Creation and visibility in brochures on 

biogas specific topics 

 Networking events 

 Raise the visibility of  your studies 

 Provide scientific evidence to EBA position 

papers and public communication 

 Advise on programme EBA workshops and 

conference 

 Support EBA Board in evaluation of project 

proposals 

 Extended cooperation with other members 

(research institutes, universities) within 

SAC in order to increase exchange of 

experience and information in biogas 

research. 

About the EBA 



This Catalogue is based on the contributions from EBA Members.  
Copyright © 2017 European Biogas Association, all rights reserved.  
Printed in January 2017. 



Join us on : 

European Biogas Association 

Rue d’Arlon 63-65 
1040 Brussels, Belgium 

+32 24 00 10 -89 
info@european-biogas.eu 
www.european-biogas.eu 
 

Become a member and  
make your company visible  
in the catalogue! 

Over 90 members  
from 25 countries 

mailto:info@european-biogas.eu
file:///C:/Users/European/Documents/Adobe
http://european-biogas.eu/
https://twitter.com/European_Biogas
https://www.facebook.com/european.biogas
http://www.linkedin.com/groups/European-Biogas-Association-4689534?trk=myg_ugrp_ovr

