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Summary

1.1 Objectives

Based on an existing organic waste treatment hybrid process “Biowaste Separation Fermentation Composting” (B.S.F.C.), in which the waste is separated in a liquid fraction for anaerobic digestion and a solid fraction for composting, the project objective was to establish an environmentally beneficial process with optimised utilisation of all output mass flows in terms of maximum energy yield and valuable soil fertiliser by performing the following measures: (i) improving energy production for different new organic waste materials; (ii) upgrading of the biogas for use in the natural gas grid and in future in fuel cells; (iii) depletion of heavy metals and salt in raw material to improve compost quality; (iv) development of an economically acceptable method to reduce N and P contamination in the liquid digested residues for recycling into the process and environmental protection.

1.2 Description of Work

(1) For maximum biogas output and cost effectiveness applicability tests of “continuous stirred tank reactor” (CSTR) for digestion of the liquid fraction were performed with new waste substrates from slaughterhouse industry at mesophilic conditions. 

(2) For the upgrading of biogas a small scaled prototype was constructed and operated at MFN. To fulfil a cost effective cleaning system biological/chemical and physical methods were combined. Therefore the prototype consisted of a biotrickling filter for removal of H2S, an activated carbon filter for removal of AOX and hydrocarbons, and a gas membrane filter for removal of CO2. 

(3) Separation techniques and parameters at technical scale were monitored and varied at the waste treatment plant of SESA to find the key parameters for depletion of heavy metals and salts in the solid fraction, which was composted to obtain a valuable soil fertiliser.

(4) For flexible and environmentally friendly management of digested residues solid/liquid separation experiments of digested residues by centrifugation and evaluation of solid digested residues drying systems was tested. The applicability of composting of digested residues in technical scale was examined. To find out the most cost-effective solution for the N- and P-removal from the liquid digested residues investigations of “sequential batch reactor” (SBR), biofiltration and phosphate precipitation were done. Hygienic monitoring of the process was carried out by bacteriological tests.

1.3 Milestones, results and exploitation of results

(1) Maximising the energy yield from the digestion of certain organic wastes

(2) Biogas upgrading to meet the requirements for the natural gas grid 

(3) Depletion of heavy metals and salts in compost 

(4) Removal of N- and P-contamination from liquid digested residues below the limit values of indirect discharge into the environment.

The possible and planned exploitations of the results can be red in the Technological Implementation Plans (eTIPs) attached to this final report.

1.4 Conclusion of the project

The work done in the project has proved satisfactory. The results and data have been produced are of interest for the partners, single results are of high interest for single partners and one outcome was really astonishingly positive. 

Based the results, the consortium reports no major deviations of the work programme and therefore no changes in the planned outcome. 

The consortium informs herewith the commission of the budget transfers demonstrated within the cost statements for the second year, confirming that the scope of the project and the conditions of participation are not fundamentally altered. Cost changes lead to a cost transfer within the budget of some partners but never between partners. The transferred costs do not exceed by more than 20% of the eligible costs of the relevant partner.

Technical difficulties have been solved jointly, leading to a stronger identification of all partners towards the project. Some partners have announced to start a new research project together which will be offered to the 6th framework programme.

One of the Partners (ETP) withdrew before the project was started and KOMPTECH overtook its work tasks and could perform them satisfactory. 

Based on all this, the consortium expresses its high interest in the project’s results and is glad to have been co-operated together in an international team (see photograph below).
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Photograph of the participants of the ENERDEC project at Oviedo (with exception of the representatives of SESA and EGGERTSHOFEN).

Objectives and strategic aspects

1.5 Socio economic objectives and strategic aspects including contribution to EU policies

ENERDEC interconnected three European regions with different technological level in organic waste treatment: Styria (A), Veneto (I) and Asturias (S). Especially Veneto, and to a certain extent Valencia, too, are areas with a high amount of agriculture, but with the lack of comprehensive utilisation of agricultural wastes for renewable energy generation. To high fertilising and therefore high N/P-contents in ground water are the consequences. On the other hand in Styria there is a 20 year’s tradition for agricultural biogas plants, which enables the partners to transfer advanced biogas technology to Veneto and Asturias.

The promotion of electricity produced from renewable energy sources such as organic wastes is a high Community priority as overviewed in the Green paper (European Commission 2000) and outlined in the Directive 201/77/EC (European Parliament and the Council 2001) for reasons of security and diversification of energy supply, of environmental protection and of social and economic cohesion. 

The promotion of prevention, recycling and recovery of waste as well as the use of recovered materials and energy to save natural resources and obviate wasteful use of land are main objectives of the Directive 99/31/EC (Council of the European Community 1999). Further consideration should be given to the issues of composting and biomethanisation of wastes. Similar interests of EU policies are exhibited in the 2nd draft "Biological treatment of biowaste" from the European Commission (European Commission 2001), where the claims are the promotion of biological treatment of biowaste by on-site composting or anaerobic digestion of separately collected biowaste and the use of biowaste as a source for generating energy.

Community policy on environmental protection involves the prevention of water pollution, too. In this area great attention is laid by the EU on the problem of nitrate pollution caused by agricultural sources, as outlined in the Directive 91/676/EEC (Council Directive 1991). 

These documents indicate the importance of waste treatment for energy production and environmental protection in the EU, which were the main research areas for ENERDEC.

1.6 Scientific and technological objectives

Based on an existing organic waste treatment hybrid process B.S.F.C., in which the waste is separated in a liquid fraction for anaerobic digestion and a solid fraction for composting, the project objective of ENERDEC was to establish an environmentally beneficial process with optimized utilisation of all output mass flows in terms of maximum energy yield and valuable soil fertilizer by performing the following measures:

(i) improving energy production for different new organic waste materials; 

(ii) upgrading of the biogas for use in the natural gas grid and in fuel cells; 

(iii) depletion of heavy metals and salt in raw material to improve compost quality;   

(iv) development of an economically acceptable method to reduce N and P contaminations in the liquid digested residues for recycling into the process and environmental protection.

Scientific and Technical assessment

1.7 Summary of the specific project objectives of the relevant period

Workpackage 1 „Mineral separation“

A new separation process was to be examined and if existing to be improved with a certain machinery called “Mashseparator” for the depletion of heavy metals and salt in organic wastes to produce cleaner compost.

Workpackage 2: „Anaerobic digestion“

A method for maximising the energy yield of the digestion process was to be found by means of an innovative digestion technology and an optimised process control of wastes from slaughterhouses and leather industry. After the achievement of results in the laboratory the found technology was to be implemented in a half technical scale plant. Additionally at technical scale experiments at SESA were planned. 

Workpackage 3: „Management of digested residues“

The assessment of cost-effective and environmental acceptable methods for the use and/or treatment of the digested residues was the main aim to gain a range of possibilities for different applications. Further, the impact of the technology on the society (including health and safety) should have been assessed. Also the effect of the pre treatment of the material before the anaerobic digestion process on the quality and the handling of the digested residues as well as of the separated solid fraction from the Mashseparator should have been examined.

Workpackage 4: „Liquid digested residues treatment“

An economically justifiable method to reduce N- and P-contamination in the liquid digested residues was to be developed and then implemented in half technical scale in order to allow detailed planning of small autonomous plants for use in agricultural digestion plants and to know their hygienic characteristics. Experiments were to be started in laboratory and continued in half technical scale plant.

Workpackage 5: „Biogas purification“

A upgrading system for biogas was to be developed to be used in high temperature fuel cells, gas engines or to be fed into the natural gas grid. After finding requirements of the end users and making the layout of the plant laboratory tests with a small biofilter prototype loaded with artificial biogas had to begin. Then a test plant should have been installed to upgrade biogas from an anaerobic digestor.

Workpackage 6: „Specific tasks“

The projects vision and strategy had to be supervised; internal procedures and communication had to be co-ordinated; external activities had to be stimulated and supervised; relevant decisions had to be executed; financial and final responsibility had to be taken; administrative actions had to be executed both internal and with the Commission. 

Overview of the technical results

1.7.1 Work package 1 “Mineral Separation”

1.7.1.1 Task 1.1 “Monitoring of B.S.F.C. pre-treatment at the SESA plant”

MONZA investigated the B.S.F.C. process together with SESA in the very first step, which means to monitor the machine “Mashseparator” while treatment of food waste. Under the standpoint of mineral distribution optimisation, the work carried out focused first on the current operational state and on the possible operational parameters on which the implementation could be stressed on in task 1.2.

The current operational mode of the Mashseparator was defined by assessing:

· quantitative evaluation of Mashseparator yield: mass balance between two fractions obtained through MS processing

· qualitative evaluation of the two fractions through lab analyses on: heavy metals, nutrients, salts and total organic carbon (TOC).

The handling of the Mashseparator and the expertise of KOMPTECH and SESA lead to the definition of operational parameters on which MONZA build up trials to investigate the best separation yield:

· rotation speed of the mixing screws

· rotation speed of the pressing screws

· liquid addition to the Mashseparator.

The technical work carried out allowed to draw up an effective overview of the Mashseparator as the technological device fitted in the Italian example of the B.F.S.C. process.

KOMPTECH performed further tests with a dissolver (pulper) at a site in Germany which was fed with separate collected organic household waste mixed with expired goods from shops as well as with expired goods only. The Mashseparator at the German plant Schuh was tested with expired goods. Mass balance and analysis of the products were done. Results from this tests showed a good applicability of the dissolver technology prior to digestion. In comparison with the B.S.F.C. process only contaminants are separated from the wastes and a maximum of 30% of compost-able material comes out of this pre-treatment compared with about 50% pressed solids from the Mashseparator. Expired goods are easier to be processed by dissolver technology than with the B.S.F.C. technology, nevertheless together with certain amounts of yard waste they can be separated by the Mashesparator too.

1.7.1.2 Task 1.2 “Technical scale experiments to separate minerals” and Task 1.3 “Implementation of technical scale experiments to separate minerals”

The scope of the task was to determine if the Mashseparator’s different operating conditions are able to influence significantly the splitting of heavy metals and elements as Nitrogen (N), Phosphorus (P) and TOC in the output materials pressed solid (SS) and pressed liquid (SL).

The task was originally planned as a lab scale task but was transformed in a technical scale task according the following argumentations:

· weak reproducibility of lab scale considering the physical features of treated materials (i.e. density)

· difficulties to bring some particular pre-treatment at technical scale (i.e. feasibility to food waste steeping)

· importance to give an added value at a facility level/dimension

· in view of the fact that the Mashseparator is essentially as the physical pre-treatment 

· the opportunity given by the technical scale work to identify real operational parameter (i.e. retention time, mass balance, operating capacity, etc.)

· the shortage of budget bounding the investments

At this purpose four operational conditions, designed by different combinations of rotational speed of mixing (ωa) and pressing screws (ωb) and remarkably different of those currently in use at SESA (investigated in task 1.1), were run and chemical analyses on input and the two output materials were carried out by MONZA and SESA.

No liquid was added (fresh or recirculated water) in the Mashseparator, in order to prevent any possible contamination of the mineral distribution.

The testing range chosen for (b is larger in order to investigate different performances concerning the mass balance; (a has been adjusted in order to avoid excessive “feeding” of pressing screws and potential jamming of the squeezing phase.

For each trial the mass balance was calculated to settle the Mashseparator in a productive system which needs at certain amount of material to feed both the composting and the digesting installations.

It was decided to continue the task at a second location in Germany (Schuh plant) with the same machine but different wastes. MONZA started with experiments and discussed results with KOMPTECH.

After interpretation of this first results and reconsideration of the outcomes of WP 1.1. and 1.2 KOMPTECH decided to apply a new machine technique. The control of the machine was rebuilt and technicians installed a dependency between hydraulic pressure and screw velocity. Before this improvement a certain amount of operation efforts had to be applied for running the machine properly. E.g. plugging of the pressing screw took place various times a day on Schuh plant. Since this improvement plugging have not happened anymore. The renewed machine worked quite better than before.

Finally the Mashseparator performs an amelioration of the material undergoing composting in terms of the heavy-metal content (leaving the Zn-content unchanged in the worst case), a non-significant enrichment of nitrogen and a reduction of the salinity. The assessed depletion of heavy metals for rather clean input materials, as the foodwaste and “Bioabfall” tested, does not ameliorates significantly the compost quality, also considering the “concentration effect” due to the composting process. However the average heavy metal-depletion investigated so far might benefit to other bio-waste materials, which represent “borderline” situations as to concentrations of heavy metals (i.e. sludge, mixed garden waste and foodwaste collections, etc).

The comments above have to be considered in relation with the current proceedings of the upcoming EC Directive on Bio-waste management and on Soil-protection; the existing drafts and position papers highlight the importance of compost as a strategic element in maintaining soil-fertility and improving the reduction of Greenhouse-gasses (carbon sink). Furthermore the separate collection of bio-waste (mainly food scraps and garden waste) in EU countries is gaining importance as basic input material of composting plants. Hence the content of  potentially hazardous elements (as heavy metals), nutrients and salinity in bio-waste can influence remarkably the outcomes of composted products. 

Workpackage 2 „Anaerobic digestion“

1.7.1.3 Task 2.1 “Digestion process investigation in the laboratory scale”

According to the objectives in task 2.1 the optimization and maximization of the gas yield from anaerobic digestion using various substrates (mainly slaughterhouse waste), the comparison of mesophilic and thermophilic conditions (to investigate the fermentation conditions), behaviour of particles in the reactor, furthermore the evaluation of the most important parameters for the technical scale investigations (Task 2.2 and 2.3) were evaluated.

New regulations (e.g. the “Animal By-product Ordinance” EC No. 1774/2002) define very clearly which waste streams from slaughterhouses can be used for anaerobic digestion. Within the European Union 16.1 million t animal by-products were processed in year 1998, therefore it is necessary to find alternative treatment possibilities. Anaerobic digestion is a treatment option to minimize the waste and to receive biogas out of it.

Two different anaerobic tests were carried out by IFA: The anaerobic degradation tests (batch test) and the anaerobic continuous tests with “Completely Stirred Reactors” (CSTR). The degradation tests can measure only the gas potential of the used substrate, whereas continuous tests can investigate behaviour of the biogas process (e.g. production of volatile fatty acids, ammonia etc.).

The continuous tests were operated under mesophilic (35°C) and thermophilic (55°C) conditions. The substrates which were fed into the reactors are a composition of cow blood, fat scraper content, leg bones, clawns, stomach content, psalterium, shoulder bones and rib bones. The substrate was pasteurised at 70°C for 60 minutes.

Related parameters of the output (digestate) like Chemical Oxygen Demand (COD), Total Nitrogen (TKN), Ammonium (NH4+), dry substance (DS), volatile solids (VS), volatile fatty acids (VFA), pH and the composition of the produced biogas (i.e. CH4 and CO2) were analysed.

1.7.1.4 Task 2.2 “Thermophilic digestion verification in the technical scale”

In June 2003 SESA started up to treat slaughterhouse waste together with the pressed liquid of the Mashseparator in the already existing biogas plant. Many process problems occurred. Foaming in the reactors were observed the gas production decreased and therefore the energy output of the plant did not meet the expectations.

Therefore there was a high demand to optimise the process and to adapt the process for new substrates.

IFA performed the optimisation of the SESA biogas plan together with SESA engineers and technicians on the basis of the experience and finding gained from the laboratory investigations in task 2.1.

MFN contributed information about experiences with its half technical scale biogas plant at Oviedo, which is fed with slaughterhouse wastes since about two years.

KOMPTECH visited biogas plants as well as pre-treatment facilities for organic wastes and gained experience for the performance of this task. 

1.7.1.5 Task 2.3: Digestion process verification in the half technical scale

At the facility of SESA a anaerobic digestion plant in half technical scale was set up. The working volume of the reactor was 4 m³. To fulfil European Union hygienic regulation a 0,72 m³ pasteurisation unit was implemented. For process control and data recording a PLC connected to a PC were used. In Fig the flow scheme of the reactor is outlined. 


Fig. 7: Flow scheme of the half technical scale plant

The operation of the pilot plant SBR was divided in 2 experiment periods  in which  the plant was operated with different substrate compositions 

The implementation of the a new or improved treatment technology in technical scale was successfully done at the treatment plant of SESA. According to the experiences and results from laboratory and half technical scale experiments the treatment facilities at SESA were improved technically as well as from the economic point of view. What is most important is that the reliability and stability of the anaerobic treatment facilities have been sustainable improved due to work power which is clearly based in the ENERDEC project. 

Workpackage 3 “Management of Digested Residues”

Cost-effective and environmental acceptable methods for the use and/or treatment of the digested residues must be assessed to gain a range of possibilities for different applications. The overall operational management and impact of various treatment options must be assessed.

1.7.1.6 Task 3.1 “Solid liquid separation of digested residues in half technical scale”

The scope of the task 3.1 was to find out the best performing treatment for solid liquid separation of the digested residues.

At this purpose it was decided by KOMPTECH to investigate two devices: 

· the centrifuge Pieralisi Jumbo 4 installed at AGRILUX, about 10 km aside SESA, and 

· the press screw separator FAN installed at SESA .

Mass balances were done by MONZA and SESA and chemical analyses on input and output materials were assessed in order to evaluate the benefit performed by the two devices which were asked to produce a handy and compostable raw material (i.e. centrifuged solid).

1.7.1.7 Task 3.2 “Composting of digested residues in technical scale”

3 different trials were built up to test and to assess the effectiveness of the co-composting process in SESA and were realised using the digested materials produced in Agrilux:

· Trial 1: Addition of 10% of solid digested residue to the output material from biotunnel 1; composting of the mixture in biotunnel 2 and use of 40% of liquid digested residue for the humidification of the composting mass. 
· Trial 2: Addition of 15% of digestate for the humidification of the composting mass inside biotunnel 2. 

· Trial 3: Composting of a mixture of 20% of solid digested residue and bulky material inside biotunnel 2. 88% of liquid digested residue was added to moisten the composting mixture.

The trials scheme is reported with different colours in Fig. 7.

At the aim to monitor and verify the process progress and its effectiveness the following parameters were investigated both through lab analyses of the mixtures at different steps of the process and through dedicated software monitoring process parameters inside the biotunnels.

Lab analyses were carried out on composts produced in the trials to assess the quality of the products and their agronomic features.

All composts comply limits for heavy metals and Salmonella fixed by laws (Italian, Spanish and Austrian). Moreover, all the three composts show to be in line with typical values for composts from food waste concerning total nitrogen content (higher), moisture, volatile solids content, conductivity and pH.

At this point it becomes important to introduce the concept of stability (measured through DRI): if the compost is not complying this requirement, problems of phyto-toxicity may occur impinging on the effectiveness of the product. In particular this could be referred to compost produced in Trial 3 were stability was not verified.

1.7.1.8 Task 3.3 “Evaluation of solid digested residues drying systems”

Depending on the drying process, dried sludge can reach a dried solids (DS, dry matter) concentration up to 95%. If DS is below 85% (except for well digested sludge) possible risk of fermentation and smells should be cosidered. In a range of 65% to about 75% DS sludge is to be considered as a no storable material.

Workpackage 4 „Liquid digested residues treatment“

1.7.1.9 Task 4.1 “N- and P-elimination experiments in laboratory scale”

1.7.1.10 Task 4.2 “Design, installation and experiments in half technical scale”

Workpackage 5 „Biogas purification“

1.7.1.11 Task 5.1 “Requirement analysis and prototype layout” 

1.7.1.12 Task 5.2 “Construction and laboratory tests”

1.7.1.13 Task 5.3 “Set up and endurance tests”

The tasks done can be divided into three phases:

Planning phase:

· First planning phase was focused on the search for the existing technologies for the treatment and removal of each pollutant present in biogas; and once the techniques to use were selected, on the design of the equipment involved in the system. 

Transport phase:

After the planning phase, all components were joined in order to create the biogas cleaning system and transported to Spain where it was coupled with a biogas plant at the slaughterhouse MFN, Oviedo, Spain. 

Testing phase:

An intensive testing phase took place during approx. 3 months (from April to July) at MFN in Oviedo (Spain).

Biogas treated at Pilot Plant comes from the anaerobic digestion of organic wastes, mainly pig intestines and content of cow stomachs. Biogas production went up from April (being the flow rate within 150–200 l/h) to July (where biogas flow rate is within 300–350 l/h). 

Concentration of H2S in the biogas ranges between 30–350 ppm depending on several factors like the type and the amount of treated wastes at the digestor. In particular and during July, it has a value within the interval 250–300 ppm. According to Tab. 8 it is possible to affirm that level of H2S in biogas falls by 99,8 %. Surprisingly, during the operation of this system, carbon dioxide is also removed. The CO2 concentration in the biogas is reduced by 97 % (approx.). Consequently, it seems that the membrane system for CO2 removal is not necessary because of the low level of carbon dioxide in the biogas stream that leaves the biotrickling filter.

Summarising, it can be said, that the gas produced hat nearly identical purity as the natural gas.
Workpackage 6 „Specific tasks“

Main activities done have been

· usual coordination activities as partner communication by bilateral meetings of coordinator and partners as well as among the partners

· reporting and presentation to exchange results and experiences

· output of the deliverables

· planning of new project constellation after ETP cancelled its participation in the project

· dissemination of the project activities to external partners by all partners, among others by meetings of certain organisations like

· the German Biogas Assiciation, performed by EGGERTSHOFEN

· the Asturias Principal Government, performed by MFN

· the Processing Meat-Industry Assiciation of Spain, performed by MFN

· the ANS “Arbeitskreis für die Nutzbarmachung von Siedlungsabfällen”, Fachausschuss Vergärung, performed by KOMPTECH

· and other conferences and seminars by EGGERTSHOFEN and IFA

Comparison of initially planned activities and work actually accomplished

Workpackage 1 „Mineral separation“

Within task 1.2 additional experiments at a second plant in Germany (Schuh) were performed to have a comparison of the results between a wider range of separate collected organic waste. This led to more efforts than expected but resulted beneficial for the project’s results.

Workpackage 2 “Anaerobic digestion”

For work package 2 there was one deviation in task 2.2: As the laboratory results for thermophilic digestion show no satisfactorily results it was not advantageous to change the digestion process at the full scale plant of SESA to thermophilic conditions. Instead of this the process management of the digestion plant at SESA was investigated and significantly improved.

More efforts than proposed were put into the design and implementation of the half technical scale plant. Thus it was possible to construct a full operating half technical scale hygienisation and digestion unit at the site of SESA. These results were efficiently included in the planning and design of the new SESA digestion facilities.  

Workpackage 3 „Management of digested residues“

No changes, except some time shifts which did not effect the final results.

Workpackage 4 „Liquid digested residues treatment“

There were no major deviations from the proposed working program. Even an additional set of experiments was added to the work plan. As the technologies proposed in the ENERDEC program were not able to meet the direct discharge quality (one of the aims) treatment by a two stage membrane filtration unit was investigated. 

Workpackage 5 „Biogas purification“

In total there are no major deviations. However PROFACTOR decided to include a new design of the biotrickling filter which might prove more efficient. Further the difficulty finding a supplier of the membrane technology has not permitted PROFACTOR to deliver the PI diagram in time. However the final results were not influenced by this.

Workpackage 6 „Specific tasks“

No deviations.

Overview of the technical state of the art of the project

The projects approach was based on the international state-of-the-art of the disciplines organic waste composting and digestion (1), biogas cleaning (2), organic waste contaminants reduction (3) and environmental contamination through liquid manure fertilising (4). 

(1) Energy production from organic wastes based on biological methods can only be achieved by generation of biogas via the digestion process but can not be achieved by aerobic composting processes. Different composting and digestion systems for organic wastes are described and discussed in Thomè-Kozminsky (1995), Böhnke et al. (1993) and Speece (1996). The usual energy production technologies are co-generators. These are combined heat and power stations with gas engines, micro gas turbines and or cells (Stolten 2001).

(2) Biogas cleaning: The aim was the upgrading of the biogas for feeding it into the natural gas grid. Further an upgraded biogas is positive for conventional gas motors, as their efficiency can be increase as well as the functionality. However ENERDEC laid the base for the future application of using the gas in fuel cells. This was a medium to long term aim. Fuel cells are at the moment not competitive with conventional CHP generation units. However the manufacturers predict a pre-competitive period within one to three years. There are several technologies in the market which extract or eliminate specific detrimental biogas components. However these systems have to be installed separately and are not integrated with each other. Further, the costs and energy demand for running these systems is high. Therefore ENERDEC concentrated in creating a single biogas upgrading system which can eliminate all relevant detrimental components in biogas in a cost-effective way. This upgrading system was based on the 1) biotrickling filter, 2) activated carbon and 3) membrane technologies. By using the upgraded (bio)gas in the CHP units, higher efficiencies can be achieved. A further important and relevant application is to feed the upgraded gas into the natural gas grid. Furthermore the introduction of biogas into the natural gas grid requires the removal of inert components in order to improve the energy density and to meet existing standards. Finally the partners looked towards laying the base for using fuel cells for converting the biogas into electricity. This is as mentioned previously a mid term aim, out of the scope of the project.

The main parameters that may require removal in an upgrading system are hydrogen sulphide, water, CO2, (if the biogas is to be fed into the natural gas grid) halogenated and silicon containing compounds. Fuel Cells (FC) have been developed mainly with natural gas as fuel. Only high temperature FC can cope with natural gas as fuel, keeping a relatively high electrical efficiency. Molten Carbonate Fuel Cells (MCFC) and Solid Oxide Fuel Cells (SOFC) are best suited for biogas because they can use methane (CH4) as fuel and stand the ~35% carbon dioxide (CO2) and carbon monoxide (CO) that accompanies CH4 in Biogas. Due to the characteristics high temperature FC serve mainly as stationary energy conversion systems. 

In ENERDEC no fuel cell or gas motor was tested, as PROFACTOR can bring in its experience concerning the utilisation of biogas in fuel cells. It further has to be mentioned that high temperature FC test beds are extremely expensive and can not be included in this project. At the end of the project a gas upgrading prototype with a gas flow capacity of approximately 200 l/h was constructed, which eliminated cost effectively hydrogen sulphide, water, CO2, (if the biogas is to be fed into the natural gas grid) halogenated and silicon containing compounds. Biogas in this quality can optimally be used in FC, gas motors or be fed into the natural gas grid. 

Synergies with other fuel cell related projects carried out by the partners were used. Projects were EFFECTIVE, AMONCO, CARES, and ENERWASTE.

(3) Today reduction of organic waste contaminants can either be achieved by mixing and therefore diluting the contaminated material (e.g. biowaste) with non-contaminated additives (e.g. wood) or by addition of complexing agents and separation of the soluble metal complexes (WO9106343, 1991). In many national regulations there are limits for contaminants in compost. The European Commission has prepared a working document for a regulation on composting (European Commission 2001). Therein obligatory contamination limits are fixed for heavy metals, salt and other relevant substances. The KOMPTECH B.S.F.C. process exclusively is able to reduce heavy metals and salt contamination in organic wastes by dry mass splitting in order to produce an upgraded compost (Das Land Steiermark 2001). There are no efforts undertaken at the moment to use fermentation processes for material decontamination from heavy metals (Fachverband Biogas e.V. 2001).

(4) Environmental contamination by liquid manure fertilising. When fertilising crops with liquid manure this can be both beneficially and disadvantageous. Depending on the plant species, the season and the soil it can enlarge crop yields and close natural cycles of carbon, nitrogen and phosphorus by replacing mineral fertiliser (e.g. biological farming in Austria) on the one hand but can contaminate ground water and overload nutrients concentrations in large areas producing ecological break downs on the other hand (e.g. agro industry and algae growth in the lagoon of Veneto). The Italian Decree 23/4/98 sets the limit values for maximum allowable concentration in the Venezia basin itself and in rivers flowing to it (as a consequence, the maximum allowable mass flow of each pollutant from point sources and spread sources of the dripping inland area have been defined in the Italian Decree 9/2/99). The state-of-the-art to minimise these problems by offering technological help to the farmers is described and discussed in KTBL (1990), recently published new technologies are mentioned in WO 99/42423 (1998) and Schultz et al. (2000). There has not been described any cheap technology approach similar to the objectives of this project.

Deliverables

The deliverables and responsible partner are listed in Table 11, like it was specified at the “Description of work”:

	
	Content
	Type
	Month
	Task
	Submission

	A
	Laboratory results of mineral concentrations in pressed liquid
	figures

material
	6
	1.2
	See attached deliverables

	B
	Best laboratory method for mineral separation
	process description
	12
	1.2
	See attached deliverables 

	C
	Technical scale results of mineral concentrations in pressed liquid
	figures

material
	16
	1.3
	See WP1 final report long version

	D
	Best technical method for separation
	operating instructions
	23
	1.3
	See WP1 final report long version

	E
	Digested residues from laboratory for N- and P-elimination (after solid removal)
	figures
	8
	2.1
	See attached deliverables 

	F


	Technical scale results of thermophilic digestion
	figures

material
	12
	2.2
	See attached deliverables

	G
	Process parameters for thermophilic digestion
	operating instructions
	16
	2.2
	See attached deliverables

	H
	Digested residues from half technical scale for centrifugation
	material
	19
	2.3
	See attached deliverables

	I
	Best half technical method for digestion
	process description
	23
	2.3
	See WP 2 final report long version

	J
	Best separation technology, delivery of results for N- and P-elimination, delivery of solid digested liquid for composting and drying
	operating instructions

material
	6
	3.1
	See attached deliverables

	K
	Process parameters for composting and watering 
	process description
	14
	3.2
	See attached deliverables

	L


	Evaluation report of solid fermentation residues drying systems
	figures and descriptions
	14
	3.3
	See WP3.3 final report long version

	M
	Liquid digested residue for treatment in half technical scale
	material
	19
	3.1
	See WP3.1 final report long version

	O
	Best half technical method for N- and P-elimination
	process description
	23
	4.2
	See WP4 final report long version

	P
	Results from hygienic monitoring
	figures 
	23
	4.3
	See WP4 final report long version

	Q
	PI diagram of biogas purification filter system
	process proposal
	3
	5.1
	See attachment to WP5 Midterm report long version

	R
	Results on laboratory tests
	process description
	14
	5.2
	See WP5 final report long version

	S
	Report on put into operation of gas upgrading system at MFN
	operating instructions, report
	23
	5.3
	See WP5 final report long version

	T
	Mid time meeting and reporting to the EU
	meeting

presentation

report
	12
	6.1
	See attached deliverables

	U
	Final meeting and reporting to the EU including the technological implementation plan
	meeting

presentation

report
	24
	6.1
	See attached deliverables


Tab. 11: List of deliverables

Dissemination and Use of the Results

1.8 Functional analysis

The main preliminary results presented in the deliverables already submitted concerning the anaerobic digestion and composting coming respectively from IFA and MONZA are already of great help for KOMPTECH as the company intends to focus its activities on the implementation of facilities as they are developed by the project. 

SESA profits by the implementation of the project results, mainly those from IFA and MONZA, on its own plants at Este and Agrilux.

Further, the Spanish partners INDUTHERM and MFN are already cooperating in other joint projects. Especially MFN has decided to purchase a SOFC Fuel Cell which in a near future should be operated with the cleaned biogas coming from the ENERDEC filter.

1.9 Value analysis study (ratio functions/cost)

The costs of the prototypes and lab units are in fact the dominant factor of the expenses in the project.

At this point it can be said, that the original estimates are still actual:

KT-FW calculates its own market share in the height of 10 % for the EU market and 1 % for the non-EU market. At implementation of a biogas plant a profit of 0,6 million Euro is the target; corresponding with the investment of 0,24 million Euro for the project.

SESA benefits from a higher electricity revenue caused by improved biogas yield and disposal revenues for treating agro industrial waste (manure from cattle, poultry etc) in anaerobic digestion plants with integrated effluent purification, which are operated by them. An estimation for the year 2005 shows a revenue of 0,4 million Euro. The investment for SESA into the project amounts to 0,3 million Euro.

MFN estimates the annual profits through electricity and heat production, reduced waste costs and revenues through removal of waste from other slaughterhouses after implementing research results by building up a biogas plant to 0,5 million Euro per year corresponding to 0,18 million investment.

Through participation in the project EGGERTSHOFEN and INDUTHERM acquire own process knowledge without acquisition from elsewhere.

1.10 Protection of the results

During the term of the project all concerned SME oblige oneself to transfer results to non participants only with an agreement of the other SME. During the project patentable results were not obtained. 

Now at the end of the project all concerned SME are allowed to perform the results at their own location without paying licences within ten years. The agreements of the EU-Craft contract and the consortium agreement force the SMEs to obey this rule. 

1.11 Targeted audience

The targeted audience of the dissemination strategy are waste managers, operators of composting and liquid fermentation plants for the treatment of organic wastes over the world as well as farmers who are interested in biogas technology. 

Further the project was introduced to different companies which could be potential partner in future product sale. 
The conferences where the project was presented (see below), has a target audience of experts in the area of organic waste treatment.

1.12 Conferences and other presentations

IFA at conferences: 

· International seminar on anaerobic digestion of slaughterhouse wastes at Narbonne (France), 24th-25th of September 2003

· Bio-energy Enlarged Perspectives Budapest (Hungary), 16th-17th of October 2003 

MONZA at magazines:

· among magazines, “Waste Management World” (the ISWA Magazine),”Biocom” (published by ECN – European Compost Network)  “European Waste Management Review”, “Biocycle” look suited  to submit an article showing  results of the research, possible practical application and linkages to ongoing developments in strategies for waste/energy management

· among peer-reviewed publications “Waste Management and Research”, “Compost Science and Utilisation”, “Bioprocessing of Solid Waste and Sludge”

· it is important to remark that the research project has already been concisely described – alongside background conditions for strategies integrating composting and anaerobic digestion – in the quarterly magazine “Notiziario della Scuola Agraria del Parco di Monza”, which is issued in 20.000 copies mostly in Italy, but with some hundreds readers from abroad. Among readers, professional farmers, compost managers, waste managers and local decision-makers may be particularly interested in results of the research project, which will be comprehensively published after completion of the programme.  

MONZA at conferences:

· “RICICLA/ECOMONDO” (held yearly, usually in October, in Rimini) and “SEP-Pollution” (takes place every other year in Padova, next edition spring 2004), the 2 main events in the sector of waste management, look particularly suited for presentations on results and strategic implications of innovation being studied. 

· presentations at events in other Countries, with particular reference to The Czech Republic (e.g. the Luhacovice Waste Conference) and the Slovak Republic given the particularly tight cooperation with waste managers from those countries. 

Management and co-ordination aspects

1.13 Performance of the consortium

The communication between all involved partner worked out very well. Especially the communication between the partner in a workpackage was good and so the working progress was not interrupted. 

At the official project meeting (Kick Off Meeting and 1st Progress Meeting) all partner were present or did at least send an representative of there company except for EGGERTSHOFEN, who could no assist due to unexpected activities in his company. 

The working climate there was always amicable. Every of the attending partners was trying to give impressions to forward the progress of the project.

The communication within the consortium was good, although the usual understanding difficulties arose due to the language barriers. This however does not mean any problem, as all partners can communicate in English. 

Finished deliverables have been passed over to the Coordinator. In the cases of delays, the relevant partner has informed the coordinator and a joint solution, together with the other relevant partners has been elaborated. 

As ETP could not participate in the project due to bankruptcy, all of its tasks have been passed to the coordinating company KOMPTECH. The changes led to an contract amendment with the Commission.

The RTD Partners were doing their best to try to keep up with the timetable. However, due to some changes that came up during the project. All changes are notified in chapter 4 of this report. The changes do not result in a change of the expected outcomes of the project. 

1.14 Updated Bar Chart

Actual and scheduled manpower (Man Power and Progress Follow-up Table)

Table 1.1: Man Power and Progress Follow-up 
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Devia-

tion 

(MM)

Year 1

Year 2

Total

Year 1

Year 2

Total

Totals

a

b

d

a1

b1

d1

d1-d

Workpackage 1

KOMPTECH

6,5

6,5

2,5

4

6,5



2nd installation for testing in D

SESA



(Mineral separation)

INDUTHERM



EGGERTSHOFEN

0,5

0,5

0,5

0,5



MFN

1

1

1

1



IFA



MONZA

7

7

4

2

6

-1

2nd installation for testing in D

PROFACTOR





Total

15

15

8

6

14

-1

Workpackage 2

KOMPTECH

7

7

3,5

3,5

7



SESA



INDUTHERM

0,5

0,5

0,5

0,5



(Anaerobic digestion)

EGGERTSHOFEN

0,5

0,5

0,5

0,25

0,75

0,25

MFN

1,5

1,5

3

1,5

1,5

3



IFA

12

8,5

20,5

12,5

12,5

25

4,5

MONZA



PROFACTOR

3

3

2,75

2,75

-0,25



Total

14,5

13

34,5

18,5

17

39

4,5

 Man-Month

Task/Subtask



(N°/title)

Partner



(Name/ 

abbrev.)



Planned efforts - 

at start of period 

(MM)

Comments on major deviations 

and/or modifications of planned 

efforts.



Actual 

effort 

(MM)


Table 1.2: Man Power and Progress Follow-up Table
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Devia-

tion 

(MM)

Year 1

Year 2

Total

Year 1

Year 2

Total

Totals

a

b

d

a1

b1

d1

d1-d

Workpackage 3

KOMPTECH

1

0,5

1,5

1

0,5

1,5



SESA

5,5

2

7,5

3

4,5

7,5



Seasonal  fluctuations at SESA

INDUTHERM



(Management of digested residues)

EGGERTSHOFEN

1

0,5

1,5

1,5

1,5



MFN

1

2

3

1

2

3



IFA



MONZA

6

2

8

2,5

4

6,5

-1,5

Seasonal  fluctuations at SESA

PROFACTOR





Total

14,5

6,5

21,5

7,5

12

20

-1,5

Workpackage 4

KOMPTECH

0,5

0,5

1

1

1



SESA

6

4,5

10,5

4

6,5

10,5



INDUTHERM



EGGERTSHOFEN

0,5

0,5

0,5

0,5



MFN

1

1

2

1

1

2



IFA

9

7

16

9,5

9,7

19,2

3,2

MONZA



PROFACTOR





Total

17

13

30

16

17,2

33,2

3,2



Actual 

effort 

(MM)

(Liquid digested residues 

treatment)

Task/Subtask



(N°/title)

Partner



(Name/ 

abbrev.)

Comments on major deviations 

and/or modifications of planned 

efforts.

 Man-Month



Planned efforts - 

at start of period 

(MM)


Table 1.3: Man Power and Progress Follow-up Table
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Devia-

tion 

(MM)

Year 1

Year 2

Total

Year 1

Year 2

Total

Totals

a

b

d

a1

b1

d1

d1-d

Workpackage 5

KOMPTECH

1,5

1,5

1

0,5

1,5



SESA



INDUTHERM

1,5

2

3,5

1,5

6,4

7,9

4,4

More efforts than expected

EGGERTSHOFEN

2

2

1

1,25

2,25

0,25

MFN

1

6

7

1

6

7



IFA

0,5

0,5

0,5

0,5



MONZA



PROFACTOR

8,5

6,5

15

9,5

7,75

17,25

2,25

More efforts than expected



Total

15

14,5

29,5

14

22,4

36,4

6,9

Workpackage 6

KOMPTECH

4,5

5

9,5

3

6,5

9,5



SESA

3

3

6

2

3,8

5,8

-0,2

INDUTHERM

1

1

2

1

1

2



EGGERTSHOFEN

1

1

2

0,75

1,5

2,25

0,25

MFN

0,5

0,5

1

0,5

0,5

1



IFA

2

2

4

2

2

4



MONZA

1,5

1,5

3

2

2

-1

2nd installation for testing in D

PROFACTOR

2

3

5

2

3,5

5,5

0,5



Total

15,5

17

32,5

8,25

20,8

32,05

-0,45

(Biogas Purification)

Task/Subtask



(N°/title)

Partner



(Name/ 

abbrev.)



Planned efforts - 

at start of period 

(MM)



Actual 

effort 

(MM)

 Man-Month

Comments on major 

deviations and/or 

modifications of planned 

efforts.


Table 1.4: Man Power and Progress Follow-up Table 
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Devia-

tion 

(MM)

Year 1

Year 2

Total

Year 1

Year 2

Total

Totals

a

b

d

a1

b1

d1

d1-d

TOTALS

KOMPTECH

14

13

27

12

15

27



SESA

14,5

9,5

24

9

14,8

23,8

-0,2

Seasonal  fluctuations at SESA

INDUTHERM

3

3

6

3

7,4

10,4

4,4

More efforts than expected

EGGERTSHOFEN

5,5

1,5

7

3,25

4,5

7,75

0,75

MFN

6

11

17

6

11

17



IFA

23,5

17,5

41

24

24,7

48,7

7,7

More efforts than expected

MONZA

14,5

3,5

18

6,5

8

14,5

-3,5

2nd installation for testing in D

PROFACTOR

10,5

12,5

23

11,5

14

25,5

2,5

More efforts than expected



Total

91,5

71,5

163

75,25

99,4

174,65

11,65

Task/Subtask



(N°/title)

Partner



(Name/ 

abbrev.)



Planned efforts - 

at start of period 

(MM)

Comments on major 

deviations and/or 

modifications of planned 

efforts.

Actual 

effort 

(MM)

 Man-Month


Comments on the MAN POWER ALOCATION

The main difference is that man power was shifted to year two. Due to logistic reasons, e.g. seasonal fluctuations at SESA, and decisions made from the outcomes of the project, e.g. low heavy metals concentration in Italian food waste, some of the work expected to be done in the year one was decided to be performed later. 

The work planned for ETP has been shifted in accordance with the European Commission to KOMPTECH.

There has been done more man power by the RTDs IFA and PROFACTOR, because experimental trials with the half technical scale plants on site (MFN and SESA) resulted to be more time consuming.

No additional important differences between scheduled and planned man power is to be mentioned.

1.15 Original and actual budget (Budget Follow-up Table)

Comments on the BUDGET ALOCATION

In general the project partners had less travel cost, less external assistance costs, less other costs and less consumable costs.

KOMPTECH receives all the budget of ETP because the consortium and the Commission selected KOMPTECH to take over all tasks originally planned for ETP. Further KOMPTECH shifts budget from consumables, external assistance costs and others costs towards personnel cost and durable equipment. This did not run up to more than 20% of the total eligible costs of KOMPTECH (together with planned ETP costs). The shift can be justified by the need of higher qualified KOMPTECH personel instead of external consulters and the need of tests at another installation of the Mashseparator at Germany. 

SESA used the budget almost according the proposed costs.

INDUTHERM shifted costs from travel towards personnel but did not exceed the 20% total eligible costs. Further they shifted costs from the first towards the second year, due to more activities of the WP5 in this period.

EGGERTSHOFEN shifted costs from external assistance and from travel towards personnel costs which did not run up to more than 20% of the total eligible costs.

MFN shifted many costs from the first year to the second year but at least showed almost the same budget within the categories as planned.

IFA shifts costs from external assistance costs to other costs due to more cost consuming activities at SESA plant during the second year. However this does not run up to more than 20% of the total eligible costs of IFA.

MONZA did not use any money for protection of knowledge. All other cost categories are fulfilled as planned.

PROFACTOR needed more personnel costs than estimated, but did not exceed the 20% of the total eligible costs. 

No additional important differences between scheduled and planned budget are to be mentioned at this time.

Table 2.1: Budget Follow-up Table 

[image: image7.wmf]NOT INCLUDING THE RTD PERFORMER COSTS IN THE SMEs SUBCONTRACTING

YEAR 1 ACTUAL COSTS ACCORDING ANALYSE STATEMENT XII.460816

ACTUAL 

COSTS (EUR)

Total Pct. 

Spent (%)

Year 1

Year 2

Total

Year 1

Year 2

e

a1

b1

e1

a1/e

a1+b1/e

e-e1

Komptech

Labour

90.000

62.689

82.993

145.683

70%

162%

-55.683

higher qualified personel needed

Overheads

72.000

50.152

66.395

116.546

70%

162%

-44.546

Labour+Overheads

162.000

112.841

149.388

262.229

70%

162%

-100.229

Travel

17.000

1.746

2.709

4.455

10%

26%

12.545

cheaper accomodation

Durable Eqmt.

13.000

6.057

22.205

28.262

47%

217%

-15.262

equipment on 2nd site (Germany)

Consumables

31.000

0

0

0

0%

0%

31.000

no experimental costs

External Assistance

28.500

1.984

2.363

4.346

7%

15%

24.154

higher qualified own personel

Other

27.100

2.675

1.741

4.417

10%

16%

22.683

less experimental costs

Protection of K

2.400

0

0

0

0%

0%

2.400

no protection necessary so far

Total

281.000

125.303

178.405

303.709

45%

108%

-22.709

Sesa

Labour

70.000

26.870

44.150

71.021

38%

101%

-1.021

more work in 2nd year

Overheads

56.000

21.496

35.320

56.817

38%

101%

-817

Labour+Overheads

126.000

48.367

79.471

127.837

38%

101%

-1.837

Travel

7.900

1.007

2.335

3.342

13%

42%

4.558

cheaper accomodation

Durable Eqmt.

191.950

101.747

100.752

202.499

53%

0%

-10.549

Consumables

22.000

0

21.313

21.313

0%

97%

687

External Assistance

10.000

10.222

5.000

15.222

102%

152%

-5.222

not foreseen a year before

Other

20.000

11.680

32.291

43.971

58%

220%

-23.971

Adjustments

0

-1.391

-1.391

1.391

Total

377.850

173.024

239.769

412.793

46%

109%

-34.943

Indutherm

Labour

32.348

13.390

31.489

44.879

41%

139%

-12.531

Overheads

25.878

7.858

16.665

24.522

30%

95%

1.356

Labour+Overheads

58.226

21.248

48.153

69.401

36%

119%

-11.175

Travel

8.500

2.029

1.523

3.552

24%

42%

4.948

cheaper accomodation

Durable Eqmt.

0

0%

0

Consumables

9

9

-9

External Assistance

2.000

25

0

25

1%

1%

1.975

higher qualified own personel

Other

0

0

Protection of K

0

0

Total

68.726

23.311

49.677

72.988

34%

106%

-4.262

Eggertshofen

Labour

23.431

11.010

15.254

26.264

47%

112%

-2.833

Overheads

18.745

8.808

12.204

21.011

47%

112%

-2.266

Labour+Overheads

42.176

19.817

27.458

47.275

47%

112%

-5.099

Travel

6.000

1.912

2.811

4.723

32%

79%

1.277

Durable Eqmt.

0

0

Consumables

0

0

External Assistance

2.000

0

0

0%

0%

2.000

higher qualified own personel

Other

0

0

Protection of K

0

0

Total

50.176

21.729

30.269

51.998

43%

104%

-1.822

PARTNER

Cost Category

BUDGET 

(EUR)

Remaining 

Budget

(EUR)

Comments on major deviations 

from budget.


Table 2.2: Budget Follow-up Table 
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YEAR 1 ACTUAL COSTS ACCORDING ANALYSE STATEMENT XII.460816

ACTUAL 

COSTS (EUR)

Total Pct. 

Spent (%)

Year 1

Year 2

Total

Year 1

Year 2

e

a1

b1

e1

a1/e

a1+b1/e

e-e1

MFN

Labour

69.700

24.600

48.375

72.975

35%

105%

-3.275

more work in 2nd year

Overheads

55.760

19.680

38.700

58.380

35%

105%

-2.620

Labour+Overheads

125.460

44.280

87.075

131.355

35%

105%

-5.895

Travel

8.500

2.904

5.610

8.514

34%

100%

-14

Durable Eqmt.

0

0

Consumables

1.000

579

482

1.061

58%

106%

-61

External Assistance

9.000

13.793

13.793

0%

153%

-4.793

more costs in 2nd year

Other

49.000

43.000

43.000

0%

88%

6.000

more costs in 2nd year

Protection of K

2.400

0

0

0%

0%

2.400

no protection necessary so far

Total

195.360

47.763

149.960

197.723

24%

101%

-2.363

IFA

Labour

158.875

91.481

95.712

187.194

58%

118%

-28.319

Overheads

103.269

24.169

62.213

86.382

23%

84%

16.887

Labour+Overheads

262.144

115.650

157.926

273.576

44%

104%

-11.432

Travel

7.500

3.136

6.400

9.536

42%

127%

-2.036

Durable Eqmt.

0

0

Consumables

24.000

16.025

10.546

26.572

67%

111%

-2.572

External Assistance

30.000

545

2.516

3.061

2%

10%

26.939

shift to own personel

Other

16.000

10.201

33.725

43.926

64%

275%

-27.926

more experimental costs

Protection of K

0

0

Total

339.644

145.557

211.113

356.670

43%

105%

-17.026

Monza

Labour

79.688

29.557

50.089

79.646

37%

100%

42

less labour costs

Overheads

23.906

8.867

15.027

23.894

37%

100%

12

Labour+Overheads

103.594

38.424

65.115

103.539

37%

100%

55

Travel

7.000

2.084

3.685

5.770

30%

82%

1.230

cheaper accomodation

Durable Eqmt.

0

0

Consumables

0

0

External Assistance

15.000

8.190

7.730

15.920

55%

106%

-920

Other

2.804

4.131

6.935

-6.935

more travel costs

Protection of K

0

0

Total

125.594

51.503

80.662

132.164

41%

105%

-6.570

Profactor

Labour

96.359

47.781

58.736

106.517

50%

111%

-10.158

Overheads

157.217

77.958

95.833

173.791

50%

111%

-16.574

Labour+Overheads

253.576

125.739

154.569

280.308

50%

111%

-26.732

Travel

9.500

3.564

8.564

12.128

38%

128%

-2.628

Durable Eqmt.

0

0

Consumables

6.000

5.316

1.253

6.569

89%

109%

-569

External Assistance

6.000

45

0

45

1%

1%

5.955

less translation than expected

Other

0

0

0

Protection of K

0

0

0

Total

275.076

134.664

164.386

299.050

49%

109%

-23.974

 TOTAL

Labour

620.401

307.378

426.799

734.177

50%

118%

-113.776

more and higher qualified personel

Overheads

512.775

218.987

342.355

561.342

43%

109%

-48.567

Labour+Overheads

1.133.176

526.365

769.154

1.295.520

46%

114%

-162.344

Travel

71.900

18.383

33.637

52.020

26%

72%

19.880

cheaper accomodation

Durable Eqmt.

204.950

107.804

122.956

230.761

53%

113%

-25.811

more machinery needed

Consumables

84.000

21.929

33.595

55.524

26%

66%

28.476

less experimental costs

External Assistance

102.500

21.011

31.401

52.413

20%

51%

50.087

more qualified own personel

Other

112.100

27.361

114.888

142.249

24%

127%

-30.149

more experimental costs

Protection of K

4.800

0

0

0

0%

0%

4.800

not protection necessary so far

Adjustments

-1.391

-1.391

1.391

Total

1.713.426

722.854

1.104.241

1.827.095

42%

107%

-113.669

PARTNER

Cost Category

BUDGET 

(EUR)

Remaining 

Budget

(EUR)

Comments on major deviations 

from budget.
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