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Preface 

This document provides the final Deliverable D2: Portfolio of clean energy innovation projects of task 2 

of the “Building the Investment Community for Energy Technology Projects” project. This document 

provides project fiches of innovative and investable clean energy technology projects. 
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Project Overview  

Company Name: Ampyx Power 

Company Location: The Netherlands 

Energy Sector:  Airborne Wind Energy 

Development Stage: Testing / Demonstration 

TRL-Level: TRL-61 

Project Location: Ireland 

Potential Target Markets: Ireland 

Time-To-Market: - 

 

Project Description 
Ampyx Power develops a disruptive next generation wind energy technology within the emerging 

Airborne Wind Energy market. According to Ampyx Power, the cost of wind power, both on- and 

offshore, can be dramatically reduced, with Airborne Wind Energy Systems (AWES), while 

simultaneously reducing visual, noise and environmental impact of wind power installations, and 

widening the operating envelope of wind energy. 

The objective of all AWES is the same: capturing the vast wind resource at higher altitudes with less 

material than used in conventional wind turbines, and with that achieving a significant reduction in 

the cost of wind power. For their technology, Ampyx Power are replacing steel and concrete with 

state-of-the-art technology. 

 

What makes the technology innovative? 

▪ In-house developed autopilot 

▪ Advanced materials 

▪ Aerodynamics of tethered aircraft 

 

Desired Investment 

Ampyx Power is seeking to obtain around € 8 million to build and demonstrate their technology. As 

the technology is still in an early stage, the proposed investment is an equity investment in the 

company. This will allow share-holders to benefit from future returns once the technology has been 

commercialised. However, Ampyx Power is also always open to other forms of financing. 

                                                      
1 Not all aspects of the technology are at the same TRL level. 
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The table on the next page provides a summary of the budgeted costs (in €) for the AP-3 

demonstration project. 

 

 

Company Overview 
Ampyx Power is a developer of a potentially disruptive next generation wind energy technology within 
the emerging Airborne Wind Energy sector. The company was founded in 2008 and is based in the 
Netherlands. The team consists of more than 45 experts including programmers, technicians, and 
scientists. 
Ampyx Power’s mission is to provide affordable and clean energy for everyone, everywhere.  The 
company aims to reduce the cost of wind power while simultaneously reducing visual, noise and 
environmental impact of wind power installations, and widening the operating envelope of wind 
energy.    
 
Target Markets 
The demonstration project will be located in Ireland, which, according to Ampyx Power, is a good fit 
as wind energy is in focus in Ireland. 
 

Regulatory Issues 
According to Ampyx Power a regulatory framework for airborne wind energy needs to be created. 

Ampyx Power are working on this together with the local government, Airspace Authorities and 

European Aviation Safety Agency. 

 

Project Risks 
 

• This is the first time Ampyx Power are building this type of project, there are many unknowns. 

•  The project is still in a relatively early stage.  

 
Financing Options 
Ampyx Power says that they have been looking for funding for 12 months. The following table outlines 

the funding Ampyx Power have considered, from which sources they have received funding and how 

long it took to obtain this funding. 
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Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing 

Public Equity (e.g. initial / 
secondary public offerings) 

5 3 10 

Alternative market finance: 
loans (e.g. asset based 
lenders, hedge funds, private 
placements, etc.) 

5 2 6 

Alternative market finance: 
equity (e.g. private equity 
funds, mezzanine finance 
providers, etc.) 

5 2 4 

Others: Crowdfunding 1 1 2-6 

 
The main reason for choosing these source of finance was that these were the sources available to 

Ampyx Power, in particular as the technology is still in an early stage.  

According to Ampyx Power, the main reason for investors who did not invest were: 

▪ Long time to market 

▪ Diverse/ large number of shareholders 

▪ Unknown / new technology 

 
Main Obstacles 

“The biggest sources of funding are not yet available when your technology is still early 

stage. Catch 22 situation, when we demonstrate our third generation prototype, funding 

will be available, but we also need money (~8 million) to build and demonstrate it” (Ampyx 

Power) 

Options if they do not obtain further financing 

▪ Sell the IP – either to a customer or a competitor 

 

Lessons Learned & Recommendations 

“Start early, it takes a lot of time” (Ampyx Power) 

 
 
 
 
 
 
 
  
 

 

 



Building the Investment Community for Innovative Energy Technology Projects -  
Deliverable D2: Portfolio of clean energy innovation projects  

 

5 COMMERCIALLY SENSITIVE 

 

 

Aquanet Power (Wave Energy) 

  

‘greenWAVE’ 

     (WEC)      
     

 

 



Building the Investment Community for Innovative Energy Technology Projects -  
Deliverable D2: Portfolio of clean energy innovation projects  

 

6 COMMERCIALLY SENSITIVE 

Project Overview  

Company Name: Aquanet Power Group 

Company Location: London, UK 

Energy Sector:  Wave Energy 

Development Stage: Implementation2 

TRL-Level: TRL-7 

Project Location: EMEC, Orkney, Scotland 

Potential Target Markets: UK, Republic of Ireland, France, Portugal, Spain, USA, Canada, 
Chile, Japan, Taiwan, China and Australia 

Time-To-Market: Within three years 

 

Project Description 
Aquanet Power aims to develop a wave power plant consisting of a small array of three “greenWave” 
wave power converter units at EMEC situated in Orkney Scotland. The plant will be installed at near 
shore in 10-12 metre water depth. The total capacity of the three “greenWave” units is 3 MW. Each 
unit has an anticipated output of 1.5-2 GWh per annum, resulting in an overall anticipated production 
of approximately 4.5-6 GWh per annum.  
 
The Wave Energy Converter Technology consists of three elements: i) an oscillating water column 
(OWC), ii) a patented bi-directional ‘airWave’ turbine with articulated blade technology and iii) a 
generator transmission system. 
 
As waves pass the OWC, the water column constantly moves up and down. As this is happening the 
air in the column is compressed and driven through the turbine under pressure, turning the turbine 
to generate electricity.  As the waves recede the opposite effect is experienced and air is sucked back 
into the OWC through the turbine, continuing the electricity generation. Articulated turbine blades 
maximise the amount of energy extraction from each wave cycle.  
 
In addition to energy generation, the technology can be used for a number of hybrid applications such 
as fresh water production, coastal defence and integration with other offshore platforms (e.g. oil and 
gas or wind platforms). Moreover, all major and minor maintenance can be performed on the devices 
without removing them and transporting them back to the shore. 
 

What makes the project innovative? 
The innovation of Aquanet’s technology is threefold: 

▪ The patented ‘airWave’ turbine allows continuous generation of good grid quality electricity. 

▪ The patented OWC geometry and configuration, enabling maximum wave energy conversion 
into pneumatic power. 

▪ A fully automatic control system algorithm, developed by Aquanet Power in-house over 
several years.  

                                                      
2 The design of one unit is completed and the unit is currently being installed and will be tested in April 2017 onshore, followed 
by deployment at sea before end of October 2017. The development of the array units have commenced and anticipated to be 
completed by end of 2017. 
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Financial Information 
Aquanet Power estimates that construction of 

its wave power plant in Scotland will take three 

years.  

Design work in preparation for the project 

commenced in September 2016 and has now 

been completed. 

With the help of current investors Aquanet 

power was also able to already complete the 

procurement of a power take off (PTO), which has been successfully commissioned and is ready for 

installation at sea subject to successful fund raising. 

The actual construction and marine installation is estimated to be completed in 2018 with the 

commissioning and grid connection to be followed in late 2018 to end of March 2019. 

The total construction cost is estimated to be € 10.7 million over the three years, as outlined in the 

graph above. 

Aquanet Power has already secured € 2 million in 

financing for the first year of construction, in the 

form of 100% equity. 

For the remaining € 8.7 million investment 

required, Aquanet Power is looking for a mix of 

equity (50%), debt (20%) and other sources such 

as grants (30%). 

 
Once the plant has been constructed Aquanet expects it will produce an output of approximately 4.5-

6 GWh per annum. Aquanet is in discussion for a power purchase agreement for this project of € 0.47 

per kWh, resulting in an expected revenue of € 2,115,000-2,820,000 per annum, over the lifetime of 

the plant (expected to be 30 years). The operational costs of the plant are estimated to be € 190,000, 

resulting in an annual net operating cash flow ranging from € 1,925,000 to € 2,630,000. 

 Construction Implementation 

 Year 1 
(2016/17) 

Year 2 
(2017/18) 

Year 3 
(2018/19) 

Year 1 Year 2 … Year 30 

Revenue         
    4.5 GWh/year - - - 2,115,000 2,115,000 … 2,115,000 
    6.0 GWh/year - - - 2,820,000 2,820,000 … 2,820,000 
Capex 4,300,000 5,300,000 1,100,000 - - …  
Opex    190,000 190,000 … 190,000 

Cash Flow        
    4.5 GWh/year -4,300,000 -5,300,000 -1,100,000 1,925,000 1,925,000 … 1,925,000 
    6.0 GWh/year -4,300,000 -5,300,000 -1,100,000 2,630,000 2,630,000 … 2,630,000 
        
 

IRR3 (6.0 GWh/year): 23.6% (no grant and no debt) 
                                        54.5% (with grant of $2.5m and debt of $9.2m)   
With $2.5m of grants, $2m of equity and $7.2m (61.5%) of debt funding the IRR will be 38.5% 

  

                                                      
3 Calculations kindly provided by Aquanet Power, based on the following assumptions: CPI=2.5%, interest on debt=10%, 
DCFR=10%, plant life=30 years, residual value=5%. 
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Company Overview 
Wave Power Renewables Limited (Company Number 2063597) trading as Aquanet Power (“Aquanet” 

or the “Company”), a company duly registered in Hong Kong, is a renewable energy company 

specialising in ocean based energy technologies.  The Company has developed proprietary validated 

technology for extracting energy from ocean waves and converting that energy into electricity.  The 

Company is now ready for demonstration to the world of the technology’s capability to produce clean 

energy from the ocean waves at cost levels comparable to other matured renewable energy even at 

the first full scale device.  Given the cost reductions achieved through enhanced designs of core 

components of the wave energy conversion technology, Aquanet expects that the technology will 

compete with the best and most mature renewable energy sources within the next 3-5 years. 

According to Aquanet, the wave energy conversion technology of Aquanet: 

1. Is one of the very few technologies in the world to have been installed and tested in three 

different wave energy devices in the real ocean; 

2. Is one of the only few wave energy conversion technologies in the world to have generated 

electricity which was sold into a national grid;  

3. Has generated over 40,000 hours of operating experience and 5,000 hours of electricity 

generation, during the sea trials at prototype level; and 

4. The first technology in Australia to generate desalinated water from a wave energy device. 

 

At the heart of the Aquanet technology are two simple elements, the oscillating water column (OWC) 

and the airWAVE bi-directional reactional turbine, a variable pitch turbine that efficiently captures 

energy in both directions of airflow.  Based on the OWC technology, Aquanet is the only company in 

the world in this sector with a complete end to end solution which comprises internationally patented 

Aquanet designed OWC, turbine and power conversion technology. 

As one of the most advanced technology in the ocean energy sector, Aquanet provides a versatile 

product range for deployment in shallow and deep waters and integration with offshore platforms.  It 

can provide desalinated water, coastal protection and is ideal for integration into breakwater walls.  

The technology is totally safe for marine life. 

Aquanet technology is one of the most efficient technologies available globally.  It has no moving parts 

under water and hence higher life expectancy and lower costs of maintenance.   

Today Aquanet is completing a full scale 1MW demonstration project aimed to be grid connected in 

Taiwan before the end of 2017.  The project CAPEX is fully funded by a Taiwanese power project 

developer with the intention of scaling up the project to a small array power plant upon successful 

demonstration of the first device in Taiwan waters.  Follow on developments will involve arrays of 

multiple units globally, capitalising on economies of scale.   
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Aquanet has commenced the installation and commissioning of the power take-off (PTO) components 

of its demonstration device through a first of its kind unique full scale wind tunnel test facility in 

Taoyuan, Taiwan.  The test facility, equipped with simulation capabilities to simulate global wave 

conditions, is currently being used to showcase the performance and capability of the proprietary 

airwave turbine and the full PTO and control systems in a variety of sea conditions.  The test facility is 

currently in operations with real time electricity production since May 2017. 

The fully tested PTO will be subsequently integrated with a concrete structure and deployed at sea.  

The unit is scheduled to connect to the grid and sell electricity to the national grid of Taiwan.  This will 

be the world’s first 1MW wave energy converter.  This project aims to demonstrate the technology’s 

attractive economics, compelling commercial potential and its reliability in a wide variety of sea 

conditions, including typhoon condition.  

Target Markets & Contribution to Energy Targets  
The current project will be installed at EMEC, Orkney, in Scotland. Future commercial projects could 

take place in the UK, the Republic of Ireland, Portugal, France, Spain, Australia, USA and Asia as well 

as in other suitable parts of the world. 

Aquanet believes that wave energy can make significant contribution to countries’ energy targets. 

Governments in several countries have recognised the value of wave energy and have placed a 

number of incentives to spur invention and installation of wave energy projects at utility scale; some 

of which are outlined below. 

United Kingdom 

▪ The UK has two full scale wave energy deployment sites in operation: EMEC and Wave Hub. It 

has targets of 200-300 MW by 2020 and 9-43 GW by 2050 from ocean energy. 

▪ Aquanet Power has recently won a place in EMEC through its successful FORESEA application. 

▪ The anticipated PPA agreement is € 470/MWh. 

▪ EMEC is the targeted location for this project and Aquanet is currently applying for further 

subsidies for deployment at this site.   

Republic of Ireland 

▪ The Republic of Ireland has the best wave resource in Europe and is setting up a full scale 

deployment area, Atlantic Marine Energy Test Site. The target is for 75 MW by 2020 and the 

support is € 220/MWh. 

▪ Ireland’s electricity Utility ESB also has an EU NER300 contract (€ 23 million EU grant) to deliver 

a 5 MW wave energy array. Aquanet Power, has been shortlisted for this contract4. 

France 
▪ France has one of the best regimes for deployment in the wave sector in Europe with a Feed-

in-Tariff of 168 €/MWh.  

▪ They also support wave technology developers under the ADEME and Oceaneranet 
programmes5. Aquanet is currently preparing an application for these calls. 

                                                      
4 Melia, P., Irish Independent, (2016). ESB planning a wave energy farm off west coast. Available at: 
http://www.independent.ie/irish-news/climate-change-and-you/esb-planning-a-wave-energy-farm-off-west-coast-35085345.html 
[accessed 2017-03-22] 
5 Tidal Energy Today (2015). France calls for tidal and wave projects. Available at: 
http://tidalenergytoday.com/2015/08/04/france-calls-for-tidal-and-wave-projects/ [accessed 2017-03-22] 

 

http://www.independent.ie/irish-news/climate-change-and-you/esb-planning-a-wave-energy-farm-off-west-coast-35085345.html
http://tidalenergytoday.com/2015/08/04/france-calls-for-tidal-and-wave-projects/
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▪ France also has a number of suitable test sites, the most well developed being the SEM REV 
test site6, as well as wider support mechanisms to help wave energy developers7. 

Portugal 
▪ Portugal has an ambitious target of increasing electricity production capacity of wave energy 

to 300 MW by 2020. To achieve this, they offer supporting subsidies for developers.8 

▪ Portugal has established the Wave Energy Pilot Zone to facilitate companies in demonstrating 
full scale commercial technology9.  

▪ Since 2010, Enondas, a subsidiary of the Portuguese Grid Transmission System Operator 
(REN), holds a 45-year lease for 320 km2 of seabed for the development of wave energy 
projects. However, so far, no progress has been made regarding the development of 
infrastructures. 

 
Spain 

▪ The main test site in Spain at the moment is the Biscay Marine Energy Platform (BIMEP). This 
is an open sea test facility that is promoted by the Basque energy agency (EVE) and the 
Institute for Energy Diversification and Saving (IDAE). In November 2015, OCEANTEC, a 
Spanish company, was awarded a € 2.5 million contract by EVE to test a wave energy 
prototype at BIMEP. 

▪ In addition to BIMEP, EVE is also planning on giving Mutriku’s wave power plant a new use as 
a test site. 

▪ The third site, PLOCAN, is located on the Canary Islands. It includes a marine area of 23 km2 
from the coast to 600 m water depth. While the submarine electrical infrastructure is still in 
the design stage, it is expected to be ready in 2017.  

 

Regulatory Issues 
Aquanet’s main regulatory issues are allegedly the risks of licencing and consenting from the various 

government departments in the above jurisdictions. While these risks are difficult to quantify, 

Aquanet have the experience of successfully obtaining the required permits in Australia. Aquanet will 

use this experience to mitigate any consenting and environmental risks it may face in other 

jurisdictions. 

  

                                                      
6 France Energies Marines (2015). SEM-REV. Available at:  http://en.france-energies-marines.org/Test-sites/SEM-REV 
[accessed 2017-03-22] 
7 Najdawi, C. (2017). Promotion in France. Available at: http://www.res-legal.eu/search-by-country/france/tools-
list/c/france/s/res-e/t/promotion/sum/132/lpid/131/ [accessed 2017-03-22] 
8 Sarmento, A. (2010). Offshore Energy in Portugal: WavEC Seminar, May 14, 2010. Available at: 
http://www.wavec.org/content/files/02_Antonio_Sarmento.pdf [accessed 2017-03-22] 
9 More information can be found on the WAVEC website: http://www.wavec.org/ [accessed 2017-03-22] 

http://en.france-energies-marines.org/Test-sites/SEM-REV
http://www.res-legal.eu/search-by-country/france/tools-list/c/france/s/res-e/t/promotion/sum/132/lpid/131/
http://www.res-legal.eu/search-by-country/france/tools-list/c/france/s/res-e/t/promotion/sum/132/lpid/131/
http://www.wavec.org/content/files/02_Antonio_Sarmento.pdf
http://www.wavec.org/
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Project Risks 
The table overleaf presents an overview of the risks that Aquanet sees as the key risks they are facing 
both during the implementation and operational phases of their project. Where applicable the table 
also provides an outline of how Aquanet aims to mitigate these risks, as well as an assessment of the 
risk level posed. 
 

Project Phase Description Risk Level 

Implementation 

 
Risks: The main risks facing Aquanet during the 
Implementation Phase of their devices are issues arising in 
the construction or during the deployment. Such issues 
could include labour strikes, or a disruption of the 
construction process due to bad weather. 
 
Mitigation: To mitigate these risks, Aquanet has simplified 
the design of its device as much as possible.  
The Power Take Off (PTO) will be built and commissioned 
in Taiwan, where labour and material costs are low and the 
build quality is very high. The PTO will then be shipped to 
site and assembled there. This allows a pre-testing and 
pre-commissioning prior to deployment, allowing Aquanet 
to control all quality control issues at source before the 
PTO leaves the factory. 
 
The only part has to be built locally is the Oscillating Water 
Column (OWC) base, which will then be married to the PTO 
on site. However, building the OWC is just a standard 
marine civils job of which there are a number of 
competent contractors in each country. In addition, 
Aquanet can also deploy their own supervising engineers 
to oversee the construction and marrying phases, further 
reducing risks in these phases. 
 
Finally, Aquanet has additional capacity to utilise a UK 
based marine civil engineering company if needed. This 
company will send a team anywhere in the world to build 
and deploy the whole device or offer training (alongside 
Aquanet) to local labour if required. 
 

Medium 

Operation 

 
Risk: Inability to sell produced energy. 
 
Mitigation: Aquanet has already a preliminary power 
purchase agreement in place. As such this is not a big risk 
except for normal business/commercial risks of the 
purchaser of the electricity. 
 

Low 

Operation 

 
Risk: Damages to devices. 
 
Mitigation: Aquanet will obtain full insurance against 
device damages prior to commencing operation. 
 

Low 
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Operation 

 
Risk: Downtime of the device while requiring 
maintenance. 
 
Mitigation: Aquanet has already deployed and tested 
three prototypes which have supplied 8,000 hours of 
continuous electricity onto the grid in Australia and 
produced desalinated water on-board. 
 
In addition, the device has been built around the 
Operation and Maintenance (O&M) manual such that all 
major components can be stripped down and handled at 
sea by two men with minimum of down time without the 
need to tow the device back to harbour.  
 
The device is approached by a standard maintenance and 
supply vessel. Two engineers access the device by a ladder 
that has been built into the super structure. A crane has 
also been built onto the device to lift on any items needed 
for servicing the PTO. An overhead pulley system then 
allows components to be brought through the water tight 
doors into the superstructure 
 
The device can also be remotely operated at all times. This 
means that only routine maintenance and servicing is 
required. If there is a major component failure all 
components can be stripped and replaced within a short 
period of down time, as the electrical components of the 
PTO are off the shelf equipment. The patented turbine is 
designed for 30 years reliability using anti corrosion 
material and minimum parts requiring regular 
maintenance. The periodic maintenance will be conducted 
in situ at intervals of every two years. The patented OWC 
is designed for a minimum of 100 years life without a need 
for any significant maintenance.  
  

Medium 

Operation 

 
Risk: Sudden bad weather (e.g. storms) while maintaining 
the device at sea. 
 
Mitigation:  The device has been built to house and 
protect the maintenance engineers comfortably for as 
long as necessary during an inclement weather condition. 
  

Medium 
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Financing Options 
The following table outlines the funding Aquanet has considered, from which sources they have 

received funding and how long it took to obtain this funding. 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing 

Alternative market finance:  
equity (e.g. private equity 
funds, mezzanine finance 
providers, etc.) 

2 - - 

Others: Private high net worth 
investors. 

30 20 4 

 
Aquanet believes the main reasons for considering these financing sources first, was that these 
sources were associated with the directors of the company through personal and/or business 
networks. Each private investor has invested between $ 150,000-800,000. 
 
Aquanet also believes the main reason some investors did not invest was that the risk profile was not 
a match for the private equity fund and institutional investors considered at the time (2.5 years ago). 
Aquanet has since then raised enough capital to fund the first 1 MW full scale demonstration plant 
currently under construction and has therefore not looked for further sources of funding. Aquanet is 
now looking for further financing for their array project of 3 MW in Scotland after the successful 
demonstration of the full scale 1 MW rated device in the waters of Taiwan.  
 
In terms of financing for the current project, Aquanet has been looking for financing for around two 
months. 
 
Obstacles Faced 
In Aquanet’s opinion, the main obstacle faced was that the technology was not fully demonstrated at 
full scale when it approached private equity fund/institutional investors. Because of this the 
technology carried a higher risk profile than it does today. This combined with the perceived risk 
associated with marine devices operating at sea prevented considered investors from investing. 
 
Lessons Learned & Recommendations 

“One of the significant lessons learnt is that it is better to have a full scale demonstration unit which 
provides tangible and measurable output and performances for the investors to allay their concerns, 
rather than relying solely on scaled models and analytical experiments and data alone. This is the case 
in particular with majority investors who do not have technical background.” (Aquanet) 
 
Options if they do not obtain further financing 

If Aquanet does not obtain further financing, it would consider other options such as: 

▪ project debt finance 

▪ licensing the technology 

▪ sale of turbine and possibly assembled full PTO units. 

 

However, Aquanet further believes that in this case it would ultimately look to sell the technology 

and/or undergo an initial public offering from the public.  
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The company and its technology 

Company: Aurelia Turbines was established in 2013 to commercialize a gas turbine technology developed over 

the last 30+ years by Lappeenranta University of Technology (LUT) in Finland. The company has around 25 

employees (including LUT staff), each one with a minimum of 5 years of experience in high speed generator 

and/or microturbine industry. Four of the company’s managers have a background in financial services / 

cleantech investments (min. 10 years). 

Technology: Aurelia Turbines produces small gas turbines with an electrical output of 400kW and superior 

electrical efficiency of over 40 percent. The combustion processes have been designed so to accommodate not 

just natural gas, but an extensive range of fuels such as renewable fuels, bio fuels and other non-standard 

fuels. The gas turbines can be used to produce both heat and electricity. The technology’s modular design 

allows for easy scalability and synergy with industrial processes, such as heat or process steam production. Its 

small size and world’s highest partial load efficiency in the market makes it very well suited for decentralized 

power production applications, including in markets with growing electric power demand but lagging electric 

grid infrastructure. Besides the high efficiency, other features include oil-free operation, considerably lower 

maintenance costs, over 90 percent reliability rate, zero vibration and very low CO2 emissions.  

Market: The technology seems well positioned to benefit from a massive global small gas turbine market, 

particularly in Central Europe and Russia. Aurelia Turbines states that it currently holds letters of intent for 

the delivery of around 250 turbines. As of January 2017, four contracts have been signed. Based on these 

commitments, the company expects sales of 100 M€ in the first 3 years of delivery. After a slight delay in 

proof-of-concept due to technical challenges, first components have now been ordered and production is set 

to start in April 2017.  

 

 

 

 

Year Milestones in the history of Aurelia Turbines and its gas turbine technology 

2013 Mr. Matti  Malkamäki (current CEO of Aurelia Turbines) approached Lappeenranta University of 

Technology (LUT) with the suggestion to commercialize their innovative gas turbine technology 

Following the development of a feasibility study, LUT agreed to the spin-off. Aurelia Turbines was 

founded and LUT transferred the IP rights for its technology to the company. LUT, through its 

investment arm Green Campus Innovations (formerly known as Lureco) remains an important 

shareholder of Aurelia until today. 

2015 Feasibility study conducted and business plan developed with financial support from EU H2020: 

The project (10/2014-03/2015) focused on demonstrating the end-customer needs and 

expectations, sales network, cost structure and overall financial planning of the company. 

2016 Proof-of-concept prototype built 

2017 Beginning of low volume production starting in April 2017 
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Financing history of the reviewed technology 

TRL Date Amount (rounded) Type of funding Investor / Financial institution / etc. 

1-2 2013 EUR 10 000 Equity Private investors (Matti Malkamäki) 

1-2 2013 EUR 17 000  Grants ELY: Centre for Economic Development, Transport 

and the Environment 

Ladec (Lahti Region Development) 

1-2 2014 EUR 600 000 Equity Private investors (Green Campus Innovations 

(formerly known as Lureco) and others) 

1-2 2014 EUR 1 000 000 Grants / loans Tekes – Finnish Funding Agency for Innovation 

Ladec (Lahti Region Development) 

3-4 2014 EUR 50 000 Grants EU H2020 

3-4 2015 EUR 550 000 Equity Private investors 

3-4 2015 EUR 130 000 Grants ELY: Centre for Economic Development, Transport 

and the Environment 

Nordic Project Fund (Nopef) 

5-7 2016 EUR 1 410 000 Equity Private investors 

5-7 Sep, 

2016 

EUR 580 000 Grants / loans Tekes – Finnish Funding Agency for Innovation 

ELY: Centre for Economic Development, Transport 

and the Environment 

Investment history and matchmaking mechanisms: The company’s first investors were Mr. Malkamäki and 

Green Campus Innovations (formerly known as Lureco). Once these investors were settled, discussions started 

with other investors. Today, Aurelia has a total of 33 shareholders, including 10 family offices, several high net 

worth individuals and one Venture Capital Fund (Cleantech Invest). Aurelia Turbines states that these investors 

were identified through the following channels: 

Some of the investors had successfully invested in some of LUT’s ventures before.  

Other investors heard of the investment opportunity through “word of mouth”, i.e. through personal 

communication with other investors.  

The company has never taken part in any business acceleration program or searched for funding through 

crowdfunding or professional matchmaking services.  

Ownership: The current ownership structure of Aurelia Turbines is as follows: Pontoon Ltd (Matti Malkamäki 

and his wife) 45.2%, Green Campus Innovations 28.9%, Capillary Oy 13.5%, Cleantech Invest 4%, LUT 

researchers, angel investors and others 8.4%. Aurelia Turbines does not currently have any corporate investors. 
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Challenges for obtaining funding 

Complicated technology, lack of demonstration 

The technology itself posed a challenge for finding investors since it was relatively complex, and before the 

prototype was built, demonstration of technology way not available. Substantial funding had to be provided 

before the technology was proven in a real environment.  

Slow-down of the cleantech investment environment 

The company is negatively affected by the general decrease of venture capital investments into cleantech that 

was caused by large financial losses in the past.10 According to Mr. Malkamäki, CEO of Aurelia Turbines, it is 

currently very hard to find venture capital investors willing to provide funding for the early stages of 

technology development. Rather, they are more inclined to invest at latter stages.  

Inadequacy of matchmaking events 

According to Mr. Malkamäki, “out of 100 investors one will invest”. Yet, he has noticed that particularly 

pitching or matchmaking events addressing various sectors in parallel, often suffer from low investor 

participation rates. Moreover, many matchmaking events involve only VC funds, rather than allowing for a 

more diverse crowd of investors (including, for example, family offices and high net worth individuals). For 

Aurelia Turbines, such events have generally not led to successfully matchmaking.  

Inadequate consideration of demonstrated market potential 

Mr. Malkamäki notices another issue that does not necessarily affect a company’s access to funding but rather 

reduces the chance that it will achieve successful commercialisation of its technology. According to his 

opinion, many innovators and investors have very limited understanding of markets and even less for the route 

to access those markets as a start-up. They are often content with market studies showing that there are 

potential markets for the technology to be developed. Yet, investors do not usually require such market 

potential to be proven through letters of intent, purchasing agreements, identification of first distributors, 

etc. Such information would help stabilize the cleantech market and enhance credibility of companies with 

clear sales and marketing capacities. 

 

Key success factors for funding 

Cooperation with Lappeenranta University of Technology  

Investors are generally more inclined to invest into proven and low-risk technologies. Many start-ups, however, 

cannot obtain funding to prove their innovations. Cooperation with universities can help enhance the risk 

profile of such ventures. Through their clear focus on innovation research and testing in a more risk-tolerant 

environment, universities allow for technologies to be tested. Hence, a close partnership with an academic 

institution generally brings credibility to the technology under development. In the case of Aurelia Turbines, 

cooperation with LUT has surely to a certain degree compensated for the lack of a functioning prototype until 

relatively late in the project.  

 

 

Demonstrated large market potential  

What has also certainly worked favourably for securing the technology funding was the shear market size and 

potentially large sales volume if the technology were successfully developed, compensating for high risks. 

                                                      
10 See, for example: Gaddy, Sivaram and O’Sullivan (2016)  
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Aurelia Turbines was able to demonstrate the market potential for its technology through signing letters of 

intent with a large number of potential customers. Moreover, it began very early with scouting for potential 

distributors and sales partners. Aurelia Turbines benefited from the vast business networks that its 

management team members had built during previous occupations in relevant industries. 

Targeting the right investors 

Aurelia Turbines has only one VC investors but over ten family offices and individual investors which they 

attracted through the network of the LUT and “word of mouth”. According to the company’s experience, this 

type of investor is more apt for funding the demonstration and pre-commercial phase of technology 

development as they often have more diversified portfolios and more direct relations with local companies, 

hence increasing their willingness to take risks. Once the product is demonstrated and on the market, it will 

be easier to attract large VC funds for latter founding rounds.  

Constant marketing of the technology 

Aurelia Turbines was able to obtain funding from several public funds. Moreover, the company has participated 

in a large number of pitching events and has ranked highly in several awards (Nordic Cleantech Open Top 25 

2014/2015, Rushlight Awards 2015/2016 Commended, Top 30 Most Promising Energy Startup in Europe 2016, 

etc.). These factors have likely increased the visibility of the company to potential investors. 

Experienced management team with large business networks 

Aurelia Turbines management team and employees all have previous experiences in the industry, either 

through research at LUT or through prior occupations in the gas turbine industry. This background provides the 

company with an extended network in the cleantech sector across Europe and has facilitated finding both sales 

partners and potential customers.  

 
Additional support that would facilitate investments 

Mr. Malkamäki suggests the following measures to increase investment volumes for the cleantech sector: 

• Member states of the European Union should allow investors to deduct investment capital from their 

tax base in case that the capital is lost. This is currently standards in the USA. 

• It is necessary to strengthen collaboration between universities and start-ups so that more 

entrepreneurs or innovative companies have access to well-equipped testing environments.  

• Matchmaking events should be kept small and with focus on specific technologies or industries. 

Localized events involving not only large, international VC funds but also family investment offices and 

high net worth individuals will likely be more successful than cross-regional and cross-sectoral 

approaches. 

• It might be helpful to provide young companies with support for identifying concrete sales 

opportunities and partners prior to the actual market introduction of their technologies.  

 
Conclusions 

Aurelia Turbines was able to find investors through the professional networks established by the Lappeenranta 

University of Technology and by the company’s management and employees. Pitching events, participation in 

awards and financial support from public entities have helped to further increase their visibility and credibility 

but have not led to concrete matchmaking. Additional public or private support services can be beneficial if 

they help young companies with reducing the risks of technology development rather than with the scouting 

for investors. Particularly matchmaking with universities and sales partners will be helpful.  
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Project Overview  

Company Name: Consortium of companies, see Company Overview Section 

Energy Sector:  Energy Savings - Buildings  

Development Stage: Testing / Demonstration 

TRL-Level: TRL-6 

Project Location: Demonstration project located in Turkey 

Potential Target Markets: All EU-countries 

Time-To-Market: Within four years 

 
Project Description 
The BRESAER project is developing a cost-effective, adaptable and industrialized "envelope system" 

for building refurbishment. The BRESAER envelope (for façades and roofs) will include a combination 

of active and passive pre-fabricated solutions which will be integrated in a versatile lightweight 

structural mesh. These solutions include: 

▪ Structural metallic profiles that are easy to assemble and support different envelope 

components. 

▪ Multifunctional and multilayer insulation panels that will provide insulating capacity, 

lightness and ease of anchoring, and will include integrated PV panels. 

▪ Combined solar thermal air and PV envelope component for indoor space heating and 

ventilation, thermal insulation and electricity generation.  

▪ Multifunctional lightweight ventilated façade module, with integrated photovoltaic system 

for electricity generation, and thermo-reflective and self-cleaning coating. 

▪ Dynamic windows with automated and controlled air-tightness and insulated solar blinds. 

This new technology is expected to significantly reduce the building’s primary energy consumption 

and Greenhouse emissions while improving indoor environment quality (through thermal, acoustic, 

lighting comfort) and air quality at the same time. In addition, a cutting-edge Building Energy 

Management System will be developed to measure and control both the envelope and the building’s 

energy consumption through integrated simulation-based control techniques for automating the 

establishment of optimal operational plans. 

The performance of the prototypes and the installation procedures have already been tested in a 

relevant environment (experimental buildings). The solution will be tested in a real demonstration 

environment on a public building in 2018. 

What makes the project innovative? 
▪ An integrated, adaptable active retrofitting solution for the building envelope 

▪ Easy assembly and disassembly to reduce on-site work and maintenance. The claddings can 
be interchanged and upgraded easily during the building life 

▪ Adaptable to a wide range of buildings and climate, even buildings with specific features 
thanks to the adjustable dimensions of the panels (a photogrammetry is required to adjust 
the dimensions) 
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▪ Aesthetical advantage: any kind of design can be addressed 

▪ Industrialised solution to reduce costs 

▪ Integration of different active and passive components into a global solution optimised due 
to an innovative BEMS 

▪ Improvement of indoor comfort (ventilation, temperature, light) 

▪ User-centred and user-friendly  

Investment 
The BRESAER system is still in the early stages of the project and the definitive exploitation strategy 

of the whole system has not been decided yet. While BRESAER as a whole will ultimately also be 

looking for commercial partners and investors, likely from June 2018 onwards, the project is not so far 

advanced yet for investment in the global system. Instead, potential investors could invest in any of 

the companies that develop components of the BRESAER system, listed in the Project Description (see 

Company Overview section). The component that is most advanced is the solar thermal air envelope, 

developed by the SolarWall company, a project partner in the BRESAER project. This technology is the 

focus of the rest of the fiche. 

SolarWall 
The SolarWall technology is a solar air heating system that heats building ventilation air and improves 

indoor air quality. The technology is already being manufactured and commercialized by the SolarWall 

company. For the time being, SolarWall has mostly been installed on commercial and industrial 

buildings.  As part of the BRESAER project, the suitability of the SolarWall technology for public and 

residential buildings will be demonstrated and the technology will be made compatible with a variety 

of finishes, including PV. 

   

The SolarWall project therefore involves the upgrade of SolarWall active thermal envelope, based on 

solar thermal air conditioning technology. This system consists today of a micro-perforated metallic 

coating, composed of a metal surface. The metal has a surface treatment that allows an optimum use 

of solar energy while avoiding corrosion of the surface. The system is complemented by internal 

structures that make up an airtight chamber. The hot air generated is transported by the depression 

generated by the fans and transferred to the interior of the building. It can be connected to, for 

example, an air treatment unit, to a ventilation system, or to an industrial process. In addition to the 

hot air obtained, the system allows the surface installation of a photovoltaic system to also obtain 

electricity on the same surface. 

According to SolarWall, their existing systems deliver huge life-cycle cost savings and require no 
maintenance over their 30+ year lifespan. Moreover, SolarWall estimates that their technology can 
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displace 20-50% of the traditional heating load and corresponding green-house-gas emissions. 
Compared to conventional systems, the SolarWall technology has many advantages, including: 
 

▪ The fluid used is air, therefore there are no problems of freezing, losses of liquid fluids, etc. 

▪ It is a relatively simple and multifunctional system that can be installed in walls and roofs 

▪ Depending on their design and characteristics, the applications can be multiple: air 
conditioning of buildings, industrial processes that need hot air, drying processes 

▪ It can be applied to both new installations and facilities that need rehabilitation 

▪ The air used is always the air from the outside, so it can be used for ventilation or air renewals 

▪ The efficiency of the system is very high, taking advantage not only of the solar energy 
captured, but also the energy recovered from the building (normally lost by the insulation) 

It is expected that the addition of PV modules, as planned in BRESAER, will further increase these 
performances. 
In the implementation phase of the SolarWall project, the development of technology and the process 
of industrialization can be divided into several apparatuses: 
 

▪ On the one hand, the purely productive process can be done in collaboration with, or by 
subcontracting, leading companies in the sector that manufacture steel and form the metal 
plates  (with the modifications and superficial treatments agreed in a confidentiality contract). 

▪ On the other hand, the formation of metals and structures can be achieved through the 
acquisition of machinery for that purpose.  

Financial Information 
As outlined in the previous section, the BRESAER 

project is still in the early stages of the project. Only 

the SolarWall technology is advanced far enough to 

make estimates about revenue at this stage. As such 

the financial information provided here is solely based 

on the SolarWall component of BRAESAR.  

SolarWall estimates that they will need additional 

funding of around € 3 million to start the project 

commercially and allow the project to be 

commercially viable in the short and medium term. This includes initial payments to suppliers, room 

for manoeuvring and enough resources to absorb delays in manufacturing and the collection of 

payments in the initial period. The graph on the right details the estimated funding required for each 

year during the implementation stage as well as the amount of funding already secured by SolarWall.  

 
Over the first five years (the 

“Implementation Phase”), SolarWall 

aims to grow the business in terms of the 

square metre that are fitted with the 

SolarWall technology, while 

simultaneously reducing the price. In 

particular, SolarWall aims to reduce the 

price from an initial 800 €/m2 down to its 

final price of 600 €/m2 after five years, as 

shown in the graph to the left. 
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Potential Project Cash Flows 

 
 Implementation Phase Operational Phase 
 Year 1 Year 2 Year 3 Year 4 Year 5 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 

Revenue 400,000 562,500 1,050,000 1,462,500 2,100,000 3,000,000 4,200,000 5,100,000 6,120,000 7,200,000 8,400,000 9,600,000 12,000,000 
   m2 fitted 500 750 1,500 2,250 3,500 5,000 7,000 8,500 10,200 12,000 14,000 16,000 20,000 
   Price 800 750 700 650 600 600 600 600 600 600 600 600 600 
Capex 1,200,000 800,000 600,000 200,000 200,000 1,500,000 2,100,000 2,550,000 3,060,000 3,600,000 4,200,000 4,800,000 6,000,000  
Opex 150,000 190,000 300,000 450,000 700,000 1,000,000 1,400,000 1,700,000 2,040,000 2,400,000 2,800,000 3,200,000 4,000,000 

Cash Flow -950,000 -427,500 150,000 812,500 1,200,000 500,000 700,000 850,000 1,020,000 1,200,000 1,400,000 1,600,000 2,000,000 
              
 Operational Phase  
 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20  

Revenue 14,400,000 16,800,000 18,000,000 19,200,000 20,400,000 21,600,000 22,800,000 24,000,000 25,200,000 26,400,000 28,800,000 30,000,000  
   m2 fitted 24,000 28,000 30,000 32,000 34,000 36,000 38,000 40,000 42,000 44,000 48,000 50,000  
   Price 600 600 600 600 600 600 600 600 600 600 600 600  
Capex 7,200,000 8,400,000 9,000,000 9,600,000 10,200,000 10,800,000 11,400,000 12,000,000 12,600,000 13,200,000 14,400,000 15,000,000  
Opex 4,800,000 5,600,000 6,000,000 6,400,000 6,800,000 7,200,000 7,600,000 8,000,000 8,400,000 8,800,000 9,600,000 10,000,000  

Cash Flow 2,400,000 2,800,000 3,000,000 3,200,000 3,400,000 3,600,000 3,800,000 4,000,000 4,200,000 4,400,000 4,800,000 5,000,000  
              

IRR: 41.4%             
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To project the number of square meter fitted over the next 25 years, SolarWall has assumed a simple 
scenario based on a linear progression of the implantation of their product in the market. These 
estimates are shown in the graph below. 
 

 

SolarWall expects capital expenditures of around 300 €/m2 fitted and operational expenditures of 

around 300 €/m2 fitted in the first year, reducing to approximately 250 €/m2 fitted in the second year 

and to 200 €/m2 fitted from the third year onwards. These estimates include the cost of machines that 

need to be purchased and operated to manufacture the SolarWall product as well the cost of raw 

materials (mainly metal). 

The projected revenues, operational and capital expenditures and resulting cash flows, based on the 
estimates presented above, are shown in the table on the last page. The cash flows are also shown 
graphically in the graph on the same page. 
 

Company Overview 
The BRESAER project consists of a consortium of a number of companies, as shown below. 

 
 
The SolarWall Europe is a European subsidy of the US based Conserval Systems Inc. and the Canadian 
based Conserval Engineering Inc. Conserval Engineering have been delivering custom renewable 
energy solutions for around 30 years. In addition to delivering solar air heating systems, Conserval also 
offers consulting services on solar air heating and PV/Thermal as well as feasibility studies in order to 
evaluate the suitability of potential sites and applications for solar air heating. SolarWall Europe had 
an operating revenue of € 769,000 in 2013 and € 489,000 in 2014.11 

 
Target Markets & Contribution to Energy Targets  
BRESAER can be marketed throughout Europe. However, the BRESAER consortium suggested that it 

will have a greater presence in the countries of southern Europe due to its greater solar uptake. In 

addition to climate, other factors will ultimately influence decisions on which markets to enter include: 

the particular legislation of each country, the availability of incentives to refurbish, and the efficiency 

                                                      
11 Based on data obtained from the Orbis database. 
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of the conventional systems in place (i.e. existing insulation and heating systems). These factors will 

indeed impact the payback time of the refurbishment using BRESAER system, and its competitiveness. 

Regarding SolarWall solution specifically, the SolarWall Europe suggested that their product could be 

installed in any European country . 

In terms of contribution to energy targets, both BRAESAR and SolarWall deliver energy savings for 
buildings. For example, SolarWall captures energy that can then be used, for instance, for air 
conditioning systems.  
 

Regulatory Issues 
The main regulatory issues to be taken into account relate to the certification of the solution, for which 

the requirements are likely to vary from one country to another. The solution therefore has to undergo 

a series of tests (relating to resistance to fire and wind, water tightness, resistance to impacts, ageing, 

etc.)  prior to its installation, in order to meet sectorial regulations applicable in construction.   Building 

codes related to anchorage and lift requirements shall also be taken into account. 

 

Project Risks 
The following table presents an overview of the risks that the BRESAER consortium and, in particular 
SolarWall, see as the key risks they are facing both during the implementation and operational phases 
of their project, as well as an assessment of the risk level posed. 
 

Project Phase Description Risk Level 

Implementation 

 
Risk: Because of the successive implantation of the system 
in different countries, it is necessary to gain knowledge of 
the requirements at different levels – e.g. regulation, 
institutional and economic parameters, potential clients, 
local players (architects, installers)etc. - for each country 
where the system will be installed. 
 

Low 

Implementation 

 
Risk: As each building has particular characteristics such 
as roofs, walls, air flows, thermal jumps, geographical 
location, available surfaces, network of ducts, distances 
of UHA, etc., it is difficult to completely standardize the 
system. 
 

Low 

Operational 

 
Risk: Once the system is ready to be installed, a dedicated 
technical office is needed to address the technical 
challenges (design, calculations, structures, etc.) specific 
to the new installation. 
 
Mitigation: A dedicated office will be created, performing 
most of the tasks remotely.  
 

Low 
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Operational 

 
Risk: During the installation of the system, a rapid supply 
of materials needs to be ensured. In addition, local 
installers will need to be trained.  
 

Low 

Operational 

 
Risk: As there are different regulations in each country, 
each local installer partner of SolarWall, must have 
sufficient knowledge of the local regulations to ensure a 
correct installation. 
 

Low 

Operational 

 
Risk: The main risk in the operational phase would be a 
limited market uptake, i.e. very low demand for the 
SolarWall technology. 
 

Medium 

 

Financing Options 
BRAESAR is currently in the early stages of the project and has not yet actively been looking for 

commercial investment. The only source of funding the BRAESAR consortium has considered at this 

stage is Horizon 2020. The reasons for choosing H2020 funding is that the BRAESAR project is a 

European collaboration and that H2020 covers the R&D risks. 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing 

Others: H2020 1 1 12 

 
Main Obstacles 

Not applicable yet 

Options if they do not obtain further financing 

Not applicable yet 

Lessons Learned & Recommendations 

Not applicable yet 
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CarbonOrO 

(Carbon Capture and Storage) 
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Project Overview  

Company Name: CarbonOrO BV 

Company Location: Netherlands 

Energy Sector:  Carbon Capture and Storage 

Development Stage: Project Specification  

TRL-Level: TRL-7 

Project Location: Discussion on projects based in: Netherlands, UK, Spain 

Potential Target Markets: All EU countries  

Time-To-Market: Within two years  

Project Description 
CarbonOrO is an innovative technology that captures CO2 from gasses in an energy efficient way using 
a bespoke amine solution. The heart of the system is based on two main elements: an absorber and a 
desorber.  
 
Raw gas (containing CO2) at ambient conditions enters the bottom of the absorber on the left. The 

amine solution flows top to bottom, in counter flow with the gas stream, and absorbs the CO2 from 

the gas. The cleaned gas evaporates at the top of the absorber. The amine solution transports the CO2 

to the desorber where it is released by heating.  

In contrast to traditional anime desorbers, which operate at 120 °C, the desorber used in CarbonOrO 
operates at temperatures as low at 70 °C. This allows energy savings of 10-25% compared to existing 
alternatives. Moreover, to achieve this temperature, the heating can be done using condensed steam 
from waste heat, which results in a further operational cost reduction of 50% through energy cost 
savings. 
 
Applications of the CarbonOrO technology include the production of very pure CO2, the upgrading of 
biogas into biomethane, and the mitigation of emissions from burning fossil fuels in CCS/CCU projects. 
 
The CarbonOrO technology has already been demonstrated on a pilot scale using the flue gasses of a 
waste incinerator. The quality of CO2 produced was found to comply with quality standards as used 
by greenhouses in the Netherlands.  
 
The next step in the process is the use of the CarbonOrO technology in commercial projects. 

CarbonOrO currently has two similar projects under investigation and is looking for funding for 

either (or both) of them. Both projects are potential projects with existing anaerobic digesters that 

produce biogas. The idea of the projects is to produce biomethane for fuel – see financial 

information section. 
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What makes the technology innovative? 

▪ The low temperature process and the use of waste heat slash capture costs with up to 50% 
in comparison to traditional techniques. 

▪ CarbonOrO also aims to mass produce a standardised capture unit, which is innovative in an 
industry where new projects are still approached from scratch.  

Financial Information 
This section provides financial estimates for the potential biomethane projects CarbonOrO has under 
investigation. 
 
CarbonOrO estimates that construction / implementation of such a plant will cost around € 2 million, 
over two years. CarbonOrO is looking for funding of around 50% (€ 1 million) of this cost, with the 
rest being covered by their potential clients. 
 
Once completed, such a plant would be able to produce around 1.5 million m3 of biomethane. With 
each m3 of biomethane a “green fuel” certificate will be produced. The produced biomethane and 
certificate will then be sold. The combined price12 for this is assumed to be 0.47 € / m3. 
 
Capacity of the plant is assumed to degrade at a rate of about 3% each year – that is in year two of 
operation, the plant is expected to produce 1.455 million m3 of biomethane, 1.411 m3 of biomethane 
in year 3, and so on. 

 
 
Given these estimates, this would result in a revenue of around € 700,000 in year 1 of operation, 
declining to around € 600,000 in year 6, € 500,000 in year 12 and € 460,000 after 15 years, the 
expected lifetime of the plant. 
 
CarbonOrO estimates the operational costs to be around 10% of CAPEX, assumed to increase by 3% 
every year. That is, € 200,000 in the first year of operation, rising by 3% every year. Taking the revenues 
net costs, results in a cash flow of approximately € 500,000 in the first year, declining to around € 
300,000 in year 9 and approximately € 150,000 in year 15, as shown in the graph and table on the next 
page. 
 

                                                      
12 The price for biomethane and certificate combined had a value of around 0.44 to 0.75 € / m3 in 2012. Due to EU obligations, 
the price has been quite stable over recent years, according to CarbonOrO. For more information see: Spijker, E. et. al. (2015). 
A level playing field for the European biogas and biomethane markets. p. 22. Available at: 
http://jin.ngo/images/jin/publications/final_report_interreg.pdf [accessed 30/03/2017] 

http://jin.ngo/images/jin/publications/final_report_interreg.pdf
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Potential Project Cash Flows 

 Implementation Phase Operational Phase 
 Year 1 Year 2 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 

Production (m3) 0  1,500,000 1,455,000 1,411,350 1,369,010 1,327,939 1,288,101 1,249,458 
Revenue 0 0 705,000 683,850 663,335 643,434 624,131 605,407 587,245 
Capex 1,000,000 1,000,000 0 0 0 0 0 0 0 
Opex 0 0 200,000 206,000 212,180 218,545 225,102 231,855 238,810 

Cash Flow -1,000,000 -1,000,000 505,000 477,850 451,155 424,889 399,030 373,553 348,435 
          
          
 Operational Phase  
 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15  

Production (m3) 1,211,974 1,175,615 1,140,347 1,106,136 1,072,952 1,040,764 1,009,541 979,254  
Revenue 569,628 552,539 535,963 519,884 504,287 489,159 474,484 460,250  
Capex 0 0 0 0 0 0 0 0  
Opex 245,975 253,354 260,955 268,783 276,847 285,152 293,707 302,518  

Cash Flow 323,653 299,185 275,008 251,101 227,441 204,007 180,777 157,732  
          
IRR: 16.2%          
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Company Overview 
CarbonOrO, a Dutch company founded in 2013, has developed a carbon capture technology that turns 
waste heat into value and slashes traditional capture costs with up to 50%, according to CarbonOrO. 
Application of the CarbonOrO technology is in large-scale CCS, as well as in the production of 
sustainable fuels (like biomethane and methanol), and in smaller CCU (Carbon Capture and Use) 
projects where captured CO2 is used, for example, for greenhouses, cooling or chemicals. 
 
CarbonOrO has progressed from laboratory experiments into successful pilot projects and filed four 
patents. Starting this summer, a full-scale biomethane plant will run on the CarbonOrO technology, 
demonstrating technology readiness at TRL 8. 
 

Target Markets 
According to CarbonOrO all EU countries are potential target markets for their technology.  
 

Fit with Energy Targets  
All EU countries have targets to produce more biomethane and to reduce CO2 emission. As CarbonOrO 
can be used both for the production of biomethane as well as to capture CO2, CarbonOrO can help 
achieve these targets.  
 

Regulatory Issues 
According to CarbonOrO, they are not facing any regulatory issues at this time. 
 

Project Risks  
The following table presents an overview of the risks that CarbonOrO sees as the key risks they are 
facing both during the implementation and operational phases of projects using their technology, as 
well as an assessment of the risk level posed. 
 

Project Phase Description Risk Level 

Implementation 

 
Risk: Biomethane production requires a stable regulatory 
framework. However, rules and regulations (incl. 
subsidies) differ per country and change frequently. 
 

High 

Implementation 

 
Risk: Carbon Capture and Storage is non-economic as long 
as CO2-emissions are cheap. Current prices in the ETS are 
below 10 €/t, where traditional technologies cost 60 €/t. 
CarbonOrO slashes these costs by 50%, but at 30 €/t there 
is still no business case with the current emission prices.  
 
NB: The proposed projects projects for which CarbonOrO 
is seeking investment are for biomethane production, as 
such this risk only applied to potential future projects. 
 

- 

Operational 

 
Risk: According to CarbonOrO, there are no key risks once 
their technology is operational as Amine technology (incl. 
CarbonOrO) is stable and reliable from an operational 
perspective. 
 

Low 
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Financing Options 
CarbonOrO says that they have been looking for funding for 12 months. The following table outlines 

the funding CarbonOrO have considered, from which sources they have received funding and how 

long it took to obtain this funding. 

 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing (in 
months) 

Banks 1 1 3 
Alternative market finance: 
equity (e.g. private equity 
funds, mezzanine finance 
providers, etc.) 

3 3 < 1 

Alternative market finance: 
loans (e.g. asset based 
lenders, hedge funds, private 
placements, etc.)  

3 0 < 1 

Others: EU and national grants 3 0 3 

 
CarbonOrO indicated that the main reason for using these sources of finance was ease of access. For 
those investors, who did not invest in CarbonOrO, the main reason was the regulatory risk (see risks 
section) and the development stage of the technology at the time. 
 
Main Obstacles 
CarbonOrO suggested that the main obstacles they have faced was that grants are typically geared 
towards innovation, covering sums up to € 250,000. However, further developments of the 
CarbonOrO technology require around € 500,000 – 1 million. Most commercial investors on the other 
hand, according to CarbonOrO’s experience, would like to invest > € 1 million in companies that have 
a stable cash flow already.  
 
Options if they do not obtain further financing 
 

“Continue on a shoestring and work hard.” (CarbonOrO) 
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CLEAG Geothermal 

(Avanced Geothermal ICC)  
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Project Overview  

Company Name: Clozed Loop Energy AG (CLEAG) 

Company Location: Switzerland 

Energy Sector:  Advanced Geothermal ICC (Internalization of Carbon 
Compounds) 

Development Stage: On the way to be operational 

TRL-Level: TRL-7 

Potential Target Markets: Whole EU; pilot project located in Croatia; follow-up projects 
will be located in Slovenia, Hungary, Serbia, Austria, Romania, 
Germany, France, Poland.  Also applicable worldwide. 

Time-To-Market: Within one year 

 

Project Description 
CloZEd Loop Energy AG (CLEAG) seeks to commercialise a new variant of geothermal energy 
technology that fully utilizes the energy potential of hot brines. In contrast to conventional geothermal 
power plants CLEAG’s advanced system uses two sources for its energy production:  
 

• hot water 

• the combustible gases dissolved in the hot water  

 
The gases are separated from the water and burned in a gas engine. The CO2 from combustion, as well 
as any brought up with the hot water, is captured at a rate of 98%. In contrast to many current 
geothermal plants, which vent all aquifer gas to the atmosphere, CLEAG’s technology safely re-injects 
the gas into the aquifer where it stays. This makes CLEAG’s technology cleaner than that of many 
current geothermal plants and results in cost-effective renewable and near zero-carbon energy.  
 
The first pilot power plant will be located in Draškovec, Croatia. The site has been acquired by AAT 
Geothermae d.o.o. (AATG), CLEAG’s subsidiary in Croatia, and all necessary permits to start 
construction have been obtained.  
 
In addition, CLEAG also has other projects in the pipeline and are constantly on the look-out for future 
sites. The technology is standardized and projects can be replicated as CLEAG’s intention is to roll out 
their power plants on a turnkey basis.  
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What makes the project innovative? 

• The main innovation is the zero emission combustion of aquifer gas 

• When geothermal water/brine is produced/brought to the surface it is not avoidable to 

bring up gases as well, currently these gases are vented into the atmosphere. 

• Instead, CLEAG’s technology utilizes these gases and re-injects them into the aquifer, 

boosting electrical efficiency and output, being more profitable and environmentally 

friendly than typical geothermal plants. 

• The CO2 life-cycle footprint is lower than typical solar and/or wind technologies 

• The technology is patented 

• Not dependent on high temperature brines (+150 °C) and works with a range between 100 

°C to 120 °C. Therefore, drilling costs are lower and more locations can be targeted. 

• Minimized technological risk: The technology is completely based on existing technologies, 

only the combination is new and innovative. 

• Stable base-load production: Typically geothermal projects only have 2 wells. CLEAG uses 8 

wells, so that when one pair of wells is maintained/serviced, the production can remain 

stable and the operation goes on continuously.   
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Financial Information 

CLEAG estimates that in order to reach the full 

operational capacity of the pilot plant, 

construction will take approximately three years. 

CLEAG estimates the total capital expenditure 

necessary to reach the full operational capacity to 

be around € 75 million over the three years, as 

detailed in the figure to the right. Of this total, they 

have already secured approximately € 21.5 million 

in the form of around 71% equity (€ 7 million by 

the owners and a further € 8.5 million NER 300 

funding) and 29% (€ 6 million) debt.  

For the remaining € 53.5 million, CLEAG is looking to obtain the majority (around 72%) in debt, with 

the remainder (around 28%) in equity. 

Once operational, the expected lifetime of 

the plant is 25 years. CLEAG estimates that 

the operational costs associated with 

running the plant are around € 4 million / 

year. In addition CLEAG is planning to 

replace the engines with new ones every 

seven years, as these new engines have 

higher electrical efficiency and are 

therefore more profitable and reliable. 

The additional cost for this is estimated to 

be around € 1 million every seven years. 

The plant is expected to be constructed in stages, reaching an installed capacity of 3.6 MW in year 2 

of construction and 9.7 MW in year 3. After three years of construction, the plant is expected to reach 

its full operational capacity of 18.6 MW. 

Assuming the plant is operational for 8,240 hours per year (343.3 days), the expected output of the 

plant is 29,664,000 kWh in year 2, 79,928,000 kWh in year 3 of construction and 153,264,000 kWh / 

year once full operational capacity has been reached. 

At the conservative end, if the plant feeds this energy into the grid at the market price of 0.043 €/kWh, 

the expected revenue during the operational phase is estimated to be € 6,896,880  per annum, 

resulting in a net operating cash flow of € 2,896,880 per year (€ 1,896,880  every seven years when 

engines are renewed).  

However, to be financially viable from an 

investment point of view (i.e. positive IRR) 

the plant will need to obtain a feed-in-tariff 

(FiT) higher than the market price. No such 

FiT has been set yet, however, the figure to 

the right and the table overleaf examine the 

financial viability of the project for a range 

of prices. The table entries corresponding to 

the market price are marked in bold.
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Potential Project Cash Flows 

 Construction Operational 

 Year 1 Year 2 Year 3 Year 1 … Year 6 Year 7 Year 8 … Year 13 Year 14 Year 15 … Year 20 Year 21 Year 22 … Year 25 

CAPEX 25,000,000 35,000,000 15,000,000                

OPEX  1,000,000 2,600,000 4,000,000 … 4,000,000 5,000,000 4,000,000 … 4,000,000 5,000,000 4,000,000 … 4,000,000 5,000,000 4,000,000 … 4,000,000 

                   

Production (kWh) - 29,664,000 79,928,000 153,264,000 … 153,264,000 153,264,000 153,264,000 … 153,264,000 153,264,000 153,264,000 … 153,264,000 153,264,000 153,264,000 … 153,264,000 

                   

Revenue                    

   0.043 € / kWh - 1,275,552 3,436,904 6,590,352 … 6,590,352 6,590,352 6,590,352 … 6,590,352 6,590,352 6,590,352 … 6,590,352 6,590,352 6,590,352 … 6,590,352 

   0.05 € / kWh - 1,483,200 3,996,400 7,663,200 … 7,663,200 7,663,200 7,663,200 … 7,663,200 7,663,200 7,663,200 … 7,663,200 7,663,200 7,663,200 … 7,663,200 

   0.06 € / kWh - 1,779,840 4,795,680 9,195,840 … 9,195,840 9,195,840 9,195,840 … 9,195,840 9,195,840 9,195,840 … 9,195,840 9,195,840 9,195,840 … 9,195,840 

   0.08 € / kWh - 2,373,120 6,394,240 12,261,120 … 12,261,120 12,261,120 12,261,120 … 12,261,120 12,261,120 12,261,120 … 12,261,120 12,261,120 12,261,120 … 12,261,120 

   0.10 € / kWh - 2,966,400 7,992,800 15,326,400 … 15,326,400 15,326,400 15,326,400 … 15,326,400 15,326,400 15,326,400 … 15,326,400 15,326,400 15,326,400 … 15,326,400 

   0.12 € / kWh - 3,559,680 9,591,360 18,391,680 … 18,391,680 18,391,680 18,391,680 … 18,391,680 18,391,680 18,391,680 … 18,391,680 18,391,680 18,391,680 … 18,391,680 

   0.15 € / kWh - 4,449,600 11,989,200 22,989,600 … 22,989,600 22,989,600 22,989,600 … 22,989,600 22,989,600 22,989,600 … 22,989,600 22,989,600 22,989,600 … 22,989,600 

                   

Cash Flow                   

   0.043 € / kWh -25,000,000 -34,724,448 -14,163,096 2,590,352 … 2,590,352 1,590,352 2,590,352 … 2,590,352 1,590,352 2,590,352 … 2,590,352 1,590,352 2,590,352 … 2,590,352 

   0.05 € / kWh -25,000,000 -34,516,800 -13,603,600 3,663,200 … 3,663,200 2,663,200 3,663,200 … 3,663,200 2,663,200 3,663,200 … 3,663,200 2,663,200 3,663,200 … 3,663,200 

   0.06 € / kWh -25,000,000 -34,220,160 -12,804,320 5,195,840 … 5,195,840 4,195,840 5,195,840 … 5,195,840 4,195,840 5,195,840 … 5,195,840 4,195,840 5,195,840 … 5,195,840 

   0.08 € / kWh -25,000,000 -33,626,880 -11,205,760 8,261,120 … 8,261,120 7,261,120 8,261,120 … 8,261,120 7,261,120 8,261,120 … 8,261,120 7,261,120 8,261,120 … 8,261,120 

   0.10 € / kWh -25,000,000 -33,033,600 -9,607,200 11,326,400 … 11,326,400 10,326,400 11,326,400 … 11,326,400 10,326,400 11,326,400 … 11,326,400 10,326,400 11,326,400 … 11,326,400 

   0.12 € / kWh -25,000,000 -32,440,320 -8,008,640 14,391,680 … 14,391,680 13,391,680 14,391,680 … 14,391,680 13,391,680 14,391,680 … 14,391,680 13,391,680 14,391,680 … 14,391,680 

   0.15 € / kWh -25,000,000 -31,550,400 -5,610,800 18,989,600 … 18,989,600 17,989,600 18,989,600 … 18,989,600 17,989,600 18,989,600 … 18,989,600 17,989,600 18,989,600 … 18,989,600 

 

IRR:             

  0.043 €/kWh -1%            

  0.05 €/kWh 1%            

  0.06 €/kWh 4%   For comparison: The Feed-In-Tariff for geothermal power in 2016 was 0.12 €/kWh in France and 
0.25 €/kWh in Germany.13 CLEAG expects that a FiT of 0.10-0.15 €/kWh is realistic. 

 

  0.08 €/kWh 9%    

  0.10 €/kWh 14%    

  0.12 €/kWh 17%            

  0.15 €/kWh 23%            

                                                      
13 Geothermal Energy Association (2016). 2016 Geothermal Power: International Market Update. Available at: http://geo-
energy.org/reports/2016/2016%20International%20Development%20Interim%20Report.pdf [accessed 22/03/2017] 

http://geo-energy.org/reports/2016/2016%20International%20Development%20Interim%20Report.pdf
http://geo-energy.org/reports/2016/2016%20International%20Development%20Interim%20Report.pdf
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Sale of Heat Energy 

The financial returns of the project are solely based on the sale of electricity. The sale of heat energy 

is not considered in the returns of the project. The total heat production of the project amounts to 

75 MW and an annual capacity of 618,000,000 kWh / year. The revenues generated by the sale of 

heat are considered as a bonus to the project's return. Potential heat consumers in the region are 

residential, industrial, recreational and agricultural. AATG has signed an offtake agreement with the 

City of Prelog and a water park and spa development, totalling an estimated annual sale of 15 MW 

heat at a selling price of € 0.30 per kWh. Currently, AATG is negotiating with greenhouse developers 

and larger industrial companies to further expand its heat offtake.   

Company Overview 
Clozed Loop Energy AG is an SME founded in 2003 in Switzerland. In both 2015 and 2016, the company 
had an operating revenue of 500,000 CHF14. The current project in Croatia is operated by AAT 
Geothermae d.o.o. (AATG, www.aatg.energy), which is 100% owned by CLEAG. 
 
CLEAG has a highly experienced Scientific Advisory Board, comprised of leading Professors in the field 
of Geothermal Energy.  
 
Mitsubishi Heavy Industries Ltd. and Hitachi Zosen Inova AG are shareholders of CLEAG.  
 

Regulatory Requirements 
The project is listed as a project of strategic importance to the State of Croatia and, according to 

CLEAG, is enjoying the full support of the national and regional regulators. According to CLEAG, the 

only regulatory issues faced at the moment are typical permitting procedures. The project has so far 

obtained every permit except for the energy permit, which CLEAG expects to obtain within the next 

two months. 

  

                                                      
14 Based on information obtained from the Orbis database. 
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Target Markets 
The technology is applicable throughout the EU and the world. The pilot project is located in Croatia 
and CLEAG expects that follow-up projects could be located in Slovenia, Hungary, Serbia, Austria, 
Romania, Germany, France, and Poland. 
 
According to CLEAG, their future ambitions are as follows: CLEAG’s technology runs on saline aquifers 
that provide the appropriate flow of water and gas content. Exactly, these characteristics are also 
found in depleted water-driven oil and gas fields. This means that CLEAG’s technology can produce 
zero emission electricity and heat from depleted oil and gas fields, enabling a “green transition” for 
traditional oil and gas companies.   
 

Contribution to Energy Targets 
According to CLEAG, their technology: 

• is the only renewable energy technology that can produce base-load (24/7)  

• is clean and has no emissions  

• produces two forms of energy: Electricity and Heat. Electricity is sold to the national grid, and 

the heat is used for the local development because it is abundant and cheaper than any other 

comparable heating source such as gas or oil, therefore also reducing gas imports. 

 

Project Risks 
The following table presents an overview of the risks that CLEAG sees as the key risks they are facing 
both during the implementation and operational phases of their project. Where applicable the table 
also provides an outline of how CLEAG aims to mitigate these risks, as well as an assessment of the 
risk level posed. 

 
Project Phase Description Risk Level 

Implementation 

 

Risk: Despite the support from the Croatian Government 
for the project, the State has gone through several 
elections lately which is having an impact on the timing to 
receive permits. The project has up to now obtained every 
permit except for the energy permit which CLEAG expects 
to obtain in the next two months.  
 

Medium 

Operational 

 
Risk: Typical operational risks.  
 
Mitigation: The entire project is based on existing and 
proven technologies, only the combination is new. This 
reduces the technological risk exposure to a minimum. 
 

Medium 
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Financing Options 

CLEAG says that they have been looking for funding for 24 months. The following table outlines the 

funding CLEAG have considered, from which sources they have received funding and how long it took 

to obtain this funding. 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing 
(months) 

Banks 4 1 9 
Alternative market finance: 
equity (e.g. private equity 
funds, mezzanine finance 
providers, etc.) 

5 0 - 

 
As a result of these efforts, the first phase (out of four) is already financed. Specifically, in addition to 

the € 7 million of equity put up by the owners, CLEAG has received € 8.5 million in funding from NER 

300, as well as a € 6 million bank loan.   

The next three phases are not financed yet. However, according to CLEAG, there are ongoing 

negotiations and the closer the project is moving towards the first operation in September 2017, the 

closer the project is to receiving the full financing. 

Main Obstacles 

▪ “Innovation is not bankable” (CLEAG) 

 

Lessons Learned & Recommendations 

“It depends on the level of innovation in your project. Obviously, the higher the degree of innovation, 

the higher the complexity of your issues. Generally speaking, every project sponsor will have to manage 

the interplay between Technology, Financing, and Permitting. These three pillars have to be balanced 

very carefully throughout the development of the project.” (CLEAG) 
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CorPower Ocean AB 
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Project Overview  

Company Name: CorPower Ocean AB 

Company Location: Sweden 

Energy Sector:  Wave Energy 

TRL-Level: TRL-6 TRL-7 

Project Location: Sweden  

Potential Target Markets: Countries with good wave climate such as EU countries with 
Atlantic coast, USA & Canada, Chile, Australia, Indonesia 

Time-To-Market: 3 to 5 years 

 

Project Description  

Company information 

Short description of your 
technology (max 5 lines) 

The resonant Wave Energy Converters developed by CorPower 

Ocean has a heaving buoy absorbing energy from the combined 

surge and heave motion of the waves. CorPower can harvest the 

same amount of energy from a buoy with an 8-meter diameter as 

a conventional WEC does from a buoy with a diameter of 30 

meters, hence, step change in LCOE and TAM.  

Roll-out Potential 

Time to Market (years) 3-5 years (first revenue in 3 years, commercially viable in 5 years) 

Current price level (LCOE or 
other measure) 

Delivering more than 5 times more energy per ton compared to 
any other wave energy device. This means that the technology has 
the physics to become cost competitive. 

Target price level at market entry 
(LCOE or other measure) 

Starting at €150/MWh. Will be able to compete without subsidies 
after 0,5GW have been installed, aiming for less than €50/MWh in 
LCOE. 

Target market(s) and estimated 
market size 

Countries with good wave climate such as EU countries with 
Atlantic coast, USA & Canada, Chile, Australia, Indonesia 

Existing sales agreements and 
licenses 

Sold 1:2 scale to WES for €2,2M, MoU with Simply Blue Energy for 
purchase of plants, Detailed discussions with EDP in Portugal 

Financial Information 

Amount and type of finance 
secured to date (EUR) 

€12M from Wave Energy Scotland, Innoenergy, The Swedish 
Energy Agency and European Commission 

Total finance requirement for 
next round of financing (EUR) 

€46M in two stages: Stage 1 -€16M , Stage 2€28M 
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Of which equity (EUR) Stage 1 - €4, Stage 2 - €5M 

Primary purpose of next financing 
round 

By 2022 have at least 3 devices delivering electricity to the grid, 
certified and able to achieve bankable accreditation  

Other forms of support/ 
partnership envisaged (e.g. 
industrial partnerships) 

Multiple collaborations with both customers such as EDP, Iberdrola 
and Simply Blue Eneg as well as research centres such as EMEC, 
Wavec and Rise and industrial partners such as Siemens, Beckoff 
and Swemec. 
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Current2Current 

(Tidal Energy) 
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Project Overview  

Company Name: Current2Current Ltd 

Company Location: Scotland, United Kingdom 

Energy Sector:  Tidal Energy 

Development Stage: Project Specification15 

TRL-Level: TRL-6 

Project Location: United Kingdom 

Potential Target Markets: UK, Ireland, France, Spain, Netherlands, Italy, Denmark, 
Germany, Belgium, Greece, Portugal  

Time-To-Market: Within three years16 

 
Project Description 
Current2Current Ltd. has developed a Tidal Energy Converter called AquaHive which diverts a 

horizontal flow of water to a vertical flow, exhausting through a vertical axis turbine. The turbine 

drives a generator via a gearbox to generate electrical power. The turbine rotates in a duct, which 

increases the power that can be extracted from the flow. Guide vanes distribute the flow evenly 

around the turbine, reducing the stresses imparted into the blades. The turbine deals with flow from 

any and all directions. 

A proof of concept prototype tidal turbine has already been produced and successfully tested in 

inshore water trials during October and November 2016. The two metre prototype successfully 

produced power up to the limit of the installed generator with cut in flow velocity of 0.5m/s. The 

prototype geometry and configuration was also optimised during the trials.  

The next step is to design, build, test and qualify a four metre pre-production unit that will serve both 

the micro power applications and the medium power applications and markets (see Target Markets 

Section). This pre-production turbine will be tested in the EMEC facility in Orkney. The turbine will be 

tested as part of a system in conjunction with a battery and will be tested with a number of 

applications to prove the technology and qualify the tidal turbine standalone and as part of a system. 

This then qualifies the turbine as a remote subsea power socket and as a standalone renewable energy 

source. Once the turbine is qualified, the technology will be ready for commercialisation. 

What makes the technology innovative? 

▪ The AquaHive generates power in the vertical plane, thereby generating a downforce that 

significantly improves stability and reduces the anchoring/restraining loads required when 

compared with alternative wind turbine style tidal turbines. 

▪ The device is very stable and is easy to deploy and anchor using proven subsea industry 

techniques. Having no external moving parts and being relatively compact, the device can be 

                                                      
15 Current2Current are tailoring the test turbine and equipment to the test site. 
16 According to Current2Current, within three years the product will have been qualified. This can be cut to one year if the demand 
is there. However, in this case the client would have to be prepared to accept the technical and commercial risk. 
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readily made trawl resistant and has low environmental impact as compared to other more 

traditional 'wind turbine lookalike' tidal turbines.  

 

Financial Information 
Current2Current estimates that their technology 

will have been qualified and ready to enter the 

market within three years. The total cost to 

optimise the design, and to build and test a four 

metre 25 kW pre-production unit is £ 4.7 million, 

of which they have so far secured a total of £ 

140,000. In addition to this, Current2Current 

estimates that they will require around £ 1.3 

million for the commercialisation of their 

product, as shown in the graph on the right. 

Once Current2Current reaches the commercial phase, they will produce five different turbine types:  

▪ 500 W ▪ 500 kW 
▪ 25 kW ▪ 1 MW 
▪ 75 kW  

 
Current2Current have 20 year sales estimates for the various different turbine sizes. These are 

presented in the graphs below. Specifically, Current2Current plans to initially enter the market with 

the smaller 0.5 kW and 25 kW turbines. Once they have generated interest for these turbines, they 

will start selling the 75 kW turbine (first sales are expected in year 3 of the commercial phase), 

followed by the 500 kW turbine (first sales expected in year 4) and finally the 1 MW turbines (first 

sales expected in year 6). 
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The table below shows Current2Current’s pricing schedule for the different turbine types. 

    Sales price 

  Quantity: 1 2 4 8 12 24 48 

Tu
rb

in
e

 T
yp

e
 25 kW £902,000 £541,200 £496,100 £496,100 £496,100 £496,100 £496,100 

75 kW £902,000 £541,200 £496,100 £496,100 £496,100 £496,100 £496,100 

0.5 kW £902,000 £541,200 £496,100 £451,000 £451,000 £451,000 £451,000 

500 kW £902,000 £811,800 £811,800 £811,800 £721,600 £676,500 £631,400 

1000 kW £902,000 £811,800 £811,800 £721,600 £721,600 £721,600 £676,500 

 
Based on the projected sales and the pricing schedule given above, the following table show the 

projected revenue and resulting cash flow for each year in the commercial phase. This is contrasted 

with the initial capital and operational expenditure required during the three year implementation 

phase of their technology. 

Potential Project Cash Flows (in £) 

 Implementation Commercial 
 Year 1 Year 2 Year 3 Year 1 Year 2 Year 3 Year 4 Year 5 

Revenue - - - 2,886,400 4,961,000 7,667,000 11,455,400 14,161,400 
    0.5 kW    902,000 1,984,400 3,608,000 3,608,000 3,608,000 
     25 kW    1,984,400 2,976,600 2,976,600 4,961,000 5,953,200 
     75 kW    - - 1,082,400 1,984,400 2,976,600 
   500 kW    - - - 902,000 1,623,600 
 1000 kW    - - - - - 
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Expenditure 2,033,955 2,363,145 293,892 1,876,160 3,224,650 4,983,550 7,446,010 9,204,910 
  Opex 2,033,955 - -      
 Capex - 2,363,145 293,892      
         

Cash Flow -2,033,955 -2,363,145 -293,892 1,010,240 1,736,350 2,683,450 4,009,390 4,956,490 

 

        

 Commercial 
 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 

Revenue 20,295,000 32,111,200 39,688,000 68,732,400 77,391,600 103,369,200 118,522,800 118,522,800 
    0.5 kW 3,608,000 4,510,000 5,412,000 8,118,000 8,118,000 8,118,000 8,118,000 8,118,000 
     25 kW 5,953,200 11,906,400 11,906,400 23,812,800 23,812,800 23,812,800 23,812,800 23,812,800 
     75 kW 4,961,000 5,953,200 5,953,200 11,906,400 11,906,400 23,812,800 23,812,800 23,812,800 
   500 kW 4,870,800 8,118,000 11,545,600 16,236,000 16,236,000 30,307,200 30,307,200 30,307,200 
 1000 kW 902,000 1,623,600 4,870,800 8,659,200 17,318,400 17,318,400 32,472,000 32,472,000 
         
Expenditure 13,191,750 20,872,280 25,797,200 44,676,060 50,304,540 67,189,980 77,039,820 77,039,820 
         

Cash Flow 7,103,250 11,238,920 13,890,800 24,056,340 27,087,060 36,179,220 41,482,980 41,482,980 
         
         
                          Commercial 
 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20 

Revenue 118,522,800 118,522,800 118,522,800 118,522,800 118,522,800 118,522,800 118,522,800 
    0.5 kW 8,118,000 8,118,000 8,118,000 8,118,000 8,118,000 8,118,000 8,118,000 
     25 kW 23,812,800 23,812,800 23,812,800 23,812,800 23,812,800 23,812,800 23,812,800 
     75 kW 23,812,800 23,812,800 23,812,800 23,812,800 23,812,800 23,812,800 23,812,800 
   500 kW 30,307,200 30,307,200 30,307,200 30,307,200 30,307,200 30,307,200 30,307,200 
 1000 kW 32,472,000 32,472,000 32,472,000 32,472,000 32,472,000 32,472,000 32,472,000 
        
        
Expenditure 77,039,820 77,039,820 77,039,820 77,039,820 77,039,820 77,039,820 77,039,820 
        

Cash Flow 41,482,980 41,482,980 41,482,980 41,482,980 41,482,980 41,482,980 41,482,980 
        
        

IRR: 49.0%       

 

 

 

 
 
Company Overview 
Current2Current was founded in 2007, with the aim to design, build and commercialise a tidal device 
that harnesses the energy of tidal movements. The company is based at the Crichiebank Business 
Centre in Inverurie, Scotland. 
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Target Markets & Fit with Energy Targets  
According to Current2Current, potential target markets for their tidal turbine include: the UK, Ireland, 

France, Spain, Netherlands, Italy, Denmark, Germany, Belgium, Greece, and Portugal. 

▪ The UK, Ireland, France, Belgium, Portugal, the Netherlands and Spain (Canaries) are all 

currently operating tidal projects or have plans to do so.  

▪ In addition, the UK, Ireland, the Netherlands and Denmark have Oil and Gas Installations 

that could potentially utilize our micro power turbine.  

Within those markets, Current2Current has identified three distinct markets for their tidal turbines: 

Micro power - 100-500W for sensors, monitoring and telemetry equipment. The turbine will 

effectively act as a subsea power source for these applications in conjunction with a subsea battery 

system. Applications identified for this are: 

▪ Oil and Gas applications for mature assets, for new marginal field developments, field life 

extension and for abandoned wells 

▪ Environmental, seismic and geotechnical monitoring applications 

Medium power - 10-100kW. Applications for this are: 

▪ Remote and Island community electricity supply. Turbines may be installed in small arrays of 

multiple turbines 

▪ Trace heating of long step out pipelines in oilfield applications, also using arrays of turbines 

▪ Other e.g. fossil fuel replacement power 

Macro power - 300kW-1MW. Applications for this are: 

▪ Tidal power projects yielding multi-megawatts installed in arrays of multiple turbines 

▪ There are currently several licenced projects in this area, but few are being developed due to 

prohibitive costs 

 

Regulatory Issues 
Current2Current suggested that they have not yet faced any regulatory issues in any country other 

than the UK as their AquaHive technology is not yet close enough to commercialization. For the UK, 

they have met and satisfied all regulatory issues concerning their test programmes. 

Project Risks 
The following table presents an overview of the risks that Current2Current sees as the key risks they 

are facing both during the implementation and operational phases of their project, as well as an 

assessment of the risk level posed. 

Project Phase Description Risk Level 

Implementation 

 
Risk: As Current2Current are building the first four metre 
AquaHive, there will inevitably be unforeseen costs and 
issues. As such, there is a risk of cost overrun. 
 
Mitigation: Current2Current have already built and tested 
a smaller two metre prototype. They have used the 
experience gathered there and factored these learnings 
into the project cost estimate. 
 

Medium 

Implementation 

 
Risk: Mechanical failure of a component or sub-
component, which may lead to cost overrun or schedule 
overrun. 

Medium 
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Mitigation: Current2Current will be holding spares of 
critical components. This will allow Current2Current to 
recover and replace the relevant part in case of failure, 
minimising the risk of delays. 
 

Implementation 

 
Risk: Despite the optimisations undertaken, the power 
output from the four metre AquaHive may be lower than 
expected. However, Current2Current suggested that it is 
equally likely that, given the optimisations, they may 
realise a greater power output than expected.  
 

Medium 

Operational 

 
Risk: The tidal turbine market is relatively new and not 
well established. This presents both a risk as well as an 
opportunity for Current2Current. On the one hand, there 
is a risk that the uptake of this technology is not as fast as 
envisioned. On the other hand, there is significant 
potential precisely because the market is not saturated 
yet. 
 

Medium 

Operational 

 
Risk: Standard political and currency risks, such as 
exchange rate risks, subsidy level changes and regulatory 
risks, that come with operating in other countries. 
 

Medium 

Operational 

 
Risk: Environmental risks. For example, Current2Current 
mentioned a turbine project that had been cancelled due 
to environmental concerns with the rotation of the ‘wind 
turbine lookalike’ blades under water. However, 
Current2Current expects minimum risk in this area as their 
technology is compact and with no external moving parts. 
 

Low 

 

Financing Options 
Current2Current says that they have been looking for funding for 4 months. The following table 

outlines the funding Current2Current have considered, from which sources they have received 

funding and how long it took to obtain this funding. 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing (in 
months) 

Alternative market finance: 
equity (e.g. private equity 
funds, mezzanine finance 
providers, etc.) 

5 0 - 

Others: Grants (e.g. Scottish 
Enterprise and Foresea) and 
individual private investors 
private trusts 

3 3 3+ 
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Current2Current obtained a Foresea grant, which was achieved within 3 months. They have also been 

receiving Scottish Enterprise grants over the last 2 years, which have taken several months to secure. 

Lastly, they suggested that private investor funding has been realised over several years.  

Current2Current chose these investors as, prior to the completion of the recent prototype testing, 

there was no clear line of sight to commercialising the product and therefore, Current2Current felt 

that there was little point in targeting certain sources of finance. However, both Scottish Enterprise 

and the private investors saw significant potential in the technology and were prepared to fund the 

prototype development and testing. 

For those investors that did not invest, Current2Current indicated that the main reasons stated were 

that the technology is not yet generating revenue. This was particularly true for private equity 

investors. However, they have not yet approached many sources of finance and instead have focused 

on consolidating their path to commercialisation and on the business plan to achieve that goal. 

Main Obstacles 
Current2Current said there were three main obstacles that they had faced in the past: 

▪ a lack of publicity of the technology, 

▪ a lack of independently witnessed test results, and 

▪ a lack of a clear path to commercialization and hence to revenue generation. 

However, they indicated that there was rapid change in all three areas. 

Options if they do not obtain further financing 

“We have had a very encouraging response to our technology over the last 4 months since 

completion of the prototype testing. We are currently very confident of realising investment 

and grants towards the next Project phase. However if ultimately this doesn’t materialise, then 

the immediate reaction will be to defer the next design and build phase whilst we focus 100% 

on marketing and fundraising. This will allow only a small team to be maintained. If that is still 

without results then ultimately we will have to cancel all future development and potentially 

sell the company.“ (Current2Current) 

 

Lessons Learned & Recommendations 

“Our two main learnings have been: Firstly to be clear on what we are asking for finance for. 

Other Project teams trying to obtain finance need to have a clear business plan and route to 

commercialisation identified together with a clear target market. Our second learning has 

been that there are multiple sources of potential finance out there, so it is very important to 

prioritize and target the sources of finance that are appropriate to the stage of development 

that you are at.” (Current2Current) 
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Deep Green 500 

(Tidal Energy) 
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Project Overview  

Company Name: Minesto  AB 

Company Location: Sweden (also a presence in the UK) 

Energy Sector:  Tidal Energy 

Development Stage: Implementation  

TRL-Level: TRL-7 

Project Location: Wales, UK 

Potential Target Markets: Coastal Europe (Ireland, France, Spain etc.) and globally  

Time-To-Market: Within four years  

 
Project Description 
Deep Green is a unique technology, which cost-effectively generates energy from low-velocity tidal 

and ocean currents.  

Deep Green converts energy from tidal and ocean currents into electricity by way of a novel principle, 

similar to the movement of a wind kite. The kite assembly, consisting of a wing and turbine, is attached 

by a tether to a fixed point on the ocean bed. As water flows over the wing, the water current creates 

a lifting force on the wing which pushes the kite forward. The kite is steered in an 8-shaped trajectory 

by a rudder and travels 10 times faster than the water current speed. As the kite moves, water flows 

through the turbine and electricity is produced in the generator. The generated power continues down 

the tether, passes over the bottom joint on the ocean bed and then an export cable carries the 

generated power onshore and to the grid.  

The next step towards commercialisation of the Deep Green technology is the commissioning of a first 

full scale (10 MW) Deep Green power plant, comprising 20 Deep Green units, in the waters off the 

Welsh coast (Holyhead Deep, with a potential of up to 80 MW). In addition to the plant, Minesto will 

also establish a UK headquarter and an assembly hall in Wales. 

What makes the project innovative? 
Most currently planned or developed tidal power plants are only cost-efficient in tidal currents with 

with velocities above 2.4 m/s. However, sites with such velocities are scarce around the globe and due 

to strong water currents, they are difficult and costly to operate in. In contrast, Deep Green can exploit 

slow streams (1.2-2.5 m/s), as it has a small turbine attached to a wing, tethered to the seafloor, which 

pushes the power plant through the water; multiplying the velocity. 

Advantages: 

▪ High Efficiency - due to the unique technique of increasing the relative flow experienced by 

the turbine compared to no increase for competing devices 

▪ Small In Size And Lightweight - the plant weighs 10 tonnes, which is 10-25 times less per MW 

than competing technologies 

▪ Low-Cost Offshore Operations - uses smaller boats and equipment due to lower velocities 

and the lightweight device 

▪ Availability – sites are more accessible than tidal plants in higher velocities (> 14 hours / day) 
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▪ Low Cost Of Energy – extensive real life testing and modelling performed by Minesto suggests 

a long-term LCOE at approximately € 60 / MWh, significantly lower than all current offshore 

energy production  
 

Financial Information 
Minesto estimates that the total capital expenditure 

required for the construction of their Deep Green 

power plant in Wales is approximately € 60 million 

over three years, as shown in the figure on the right.  

Minesto suggested that there exists an indicative 

support of € 20 million of this total cost, in the form 

of grant funding through the ERDF programme in 

Wales.   

 
Should Minesto succeed in obtaining this 

funding, they would be looking to obtain 

further commercial financing of the 

remaining € 40 million.  

Ideally they would then like to obtain a 

further € 10 million (25% of the remaining 

cost) in grants, and the remaining € 30 million 

(75% of the remaining cost) in the form of 

equity. 

Minesto estimates that the new Welsh plant could be fully operational in June 2021. Once fully 

operational, the plant will have an installed capacity of 10 MW and produce an expected output of 

30,811 MWh/year, over the 20 year expected lifetime of the plant. 

Assuming a feed-in-tariff of 305 £/MWh from year 1 to 15, and a market rate of 90 £/MWh from year 

16 to 20, Minesto estimates that the annual revenue generated will be approximately € 9,797,000 in 

years 1-15 and € 3,616,000 in years 16-20. The annual operational expenditure is estimated to be 

around € 2,078,835, resulting in a net operating cash flow of € 7,718,165 for years 1-15 and € 

1,537,165 for years 16-20.17 

 

 Construction Operational 

 Year 1 Year 2 Year 3 Year 1 … Year 15 Year 16 … Year 20 

Revenue    9,797,000 … 9,797,000 3,616,000 … 3,616,000 
CAPEX 17,994,853 29,991,421 11,996,568 - … - - … - 
OPEX - - - 2,078,835 … 2,078,835 2,078,835 … 2,078,835 

Cash Flow -17,994,852 -29,991,421 -11,996,568 7,718,165 … 7,718,165 1,537,165 … 1,537,165 
          

IRR: 8.5% 
 

       

                                                      
17 These forecasts do not include any potential extensions to the site. The capacity of the site is 80 MW, allowing for a future 
increase of the installed capacity, increasing energy output and future revenues. 
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Company Overview 
Minesto AB was founded in 2007, as a spin-off from the Swedish aerospace manufacturer Saab. The 

focus of the company is on developing a marine energy technology, called Deep Green. The company 

is headquartered in Sweden, and has over 50 employees. In addition to their Swedish headquarter, 

they also have a presence in Wales, UK. Minesto AB is listed on the Nasdaq First North stock exchange, 

with approximately 4500 individual shareholders.  

 

Target Markets & Contribution to Energy Targets  
Currently Minesto is focusing on commissioning their first plant in Wales, UK. However, the technology 

could be applied throughout Coastal Europe (Ireland, France, Spain etc.) as well as globally in the 

future. 

According to Minesto, the project fits with the renewable energy plans of the UK and specifically 

Wales, as outlined below: 

▪ The vision of the Holyhead Deep project is to contribute to the transition from fossil fuels to 

renewable energy, making Wales and the UK a global leader of a sustainable future.  

▪ This is the first tidal energy project in the world targeting the power of low-velocity currents. 

Once fully installed, the 10 MW Deep Green array will supply local, safe and clean electricity 

to the equivalent of more than 8,000 Welsh households.  

▪ The planned increase of the site to 80 MW installed capacity would increase that figure to 

almost 70,000 households.  

▪ The investment linked to building, commissioning and operating the first commercial-scale 

Deep Green array will also make a significant positive contribution to the creation of new 

employment opportunities and stimulating long-term growth and investment in Anglesey.  

 

 Regulatory Issues 

▪ According to Minesto, they are not currently facing any regulatory issues. 
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Project Risks 
The following table presents an overview of the risks that Minesto sees as the key risks they are facing 
both during the implementation and operational phases of their project, as well as an assessment of 
the risk level posed. 

 
Project Phase Description Risk Level 

Implementation 

 
Risk: Technological and technology-design risks relating 
to the robustness and performance of the technology. A 
robust and well-performing technology is vital in order to 
complete the testing, verification and demonstration 
phase of Deep Green power plants, allowing for grid 
connection. Problems in this stage, could lead to delays in 
the deployment of the Deep Green Units and hence the 
construction of the plant. 
 

Medium 

Implementation 

 
Risk: Supply Chain risks relating to the identification and 
contracting of the right suppliers well in advance of 
delivery.  
 

Low 

Operational 

 
Risk: Political Climate and Regulatory Risks. The political 
system has a strong impact on the energy industry and the 
potential for successful commercialization. Binding 
political targets, current and future availability of grant 
funding and market support for renewable electricity 
production are important factors for determining market 
development. These are important factors for building the 
marine energy industry, and also the Minesto business. 
The biggest risks for Minesto is that political targets are 
changed, specifically, that the availability of grant funding 
and market support are significantly reduced. These risks 
are particularly relevant, as the tidal industry is at an early 
stage of development.  
 

Medium 

Operational 

 
Risk: Perceived high cost of energy. As the tidal industry is 
in the early stages of development, the cost of energy 
generation is still comparatively high, relying on feed-in-
tariffs to be profitable. This represents an additional major 
barrier to the adoption of marine energy technologies. 
 

Medium 
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Financing Options 
Since 2015 Minesto is a listed company at the Swedish stock exchange with approximately 4,500 

individual shareholders. Minesto has had 6-10 major private equity investors in the company and has 

been awarded 5-10 public grant funding programs. In particular, Minesto has been awarded grants 

and received investments of around € 13 million from the European Regional Development Fund 

through the Welsh Government, KIC InnoEnergy and the European Commission to finance the first 

development stage for the commercialization of Deep Green18.  

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing 

Public Equity (e.g. initial / 
secondary public offerings) 

1 1 - 

Alternative market finance: 
equity (e.g. private equity 
funds, mezzanine finance 
providers, etc.) 

6-10 6-10 - 

Others: Public grant funding 
programs 

5-10 5-10 - 

 
According to Minesto, the main reason for using these financing sources was to fund the company and 

its development as well as the commercialisation of the Deep Green technology, taking the technology 

from a demonstration technology to the industrial roll-out.  

Main Obstacles 

According to Minesto, the main obstacles they have faced in the past was the unwillingness of 

investors to fund a novel renewable energy solution in a rather early stage and the nascent stage of 

the ocean energy industry. The early stage of the technology and the stage of the ocean energy 

industry as a whole were also the main reasons given by investors who did not invest in Minesto. 

Additional obstacles have been the uncertainties in the political climate and the rather large initial 

investment needed for this kind of energy project.  

Options if they do not obtain further financing 

Minesto suggested that they would consider the following four options if they are unable to obtain 

financing at this stage: 

▪ share issues 

▪ public funding 

▪ venture capital project investments 

▪ other collaborations 

 

Lessons Learned & Recommendations 

▪ “For a pre-revenue development company, it is a discipline on its own to secure the funding 

required” (Minesto) 
  

                                                      
18 This funding refers to the first stage of the project. Minesto is now seeking to obtain funding for the next stage of the 
commercialization project. As such the € 13 million are not included in the financial section presented earlier. 
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DIGESPO 

(Solar Power - CSP) 
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Project Overview  

Project Coordinator: Fondazione Bruno Kessler (FBK) 

Company Location: Italy 

Energy Sector:  Solar Power (CSP) 

Development Stage: Testing / Demonstration 

TRL-Level: TRL-6 

Project Location: Trento, Italy 

Potential Target Markets: Mediterranean area and MENA region  

Time-To-Market: Within three years 

Project Description 
The DIGESPO technology is a small scale concentrated solar power technology for the generation of 

heat at medium temperatures (up to 300 °C). The technology will provide electrical power, heating 

and cooling for single and multiple domestic dwellings and other small commercial, industrial and 

public buildings. It integrates small scale concentrator optics with moving and tracking components, 

solar absorbers in the form of evacuated tube collectors, a heat transfer fluid, a Stirling heat engine 

with generator, and heating and/or cooling systems.  

The DIGESPO technology has a low visual impact and as such can be mounted on roof-tops in 

residential, industrial or commercial sites. Potential applications include: industrial processes (e.g. 

food, diary, textile, ceramics, plastics), buildings, small solar fields (up to 1 MW), or the operation in 

cogeneration mode (e.g. in combination with proper thermodynamic cycles, such as Stirling or ORC). 

The system has been demonstrated in a pharmaceutical plant in Malta for over one year, where it 

provided steam to the industrial process. The next step for DIGESPO is the construction of a 

manufacturing plant Trento, Italy. 

 

What makes the technology innovative? 
The approach utilized to develop the DIGESPO technology is based on the upscaling of the low cost 

low temperature solar thermal technology for hot sanitary water and heating in residential 

installations. This technology is miniaturized, with a receiver usually in the range of 10 - 15 mm in 

diameter and a simple and cheap solar absorber coating in the form of a ceramic - metal composite. 

DIGESPO is keeping these characteristics (e.g. the receiver has a diameter of 12 mm, with a tube in 

tube design), but upgrading the low cost technology aspect by using more expensive technologies.  

 

Financial Information 
The exact specifications of the plant in Italy have not been decided yet. Considerations on how large 
a plant will be built depend on a number of factors, including the funding acquired. This section 
provides financial estimates for two scenarios: a small scale manufacturing plant with a production 
capacity of 10,000 receivers and a larger plant with a production capacity of 50,000 receivers.  
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Smaller Plant 
FBK estimates that the total capital expenditure 

required for the construction and up-scaling of 

the smaller plant is € 2,157,000 over the three 

year construction period, and the first two years 

of the operational phase, as shown in the graph 

on the right.  

FBK estimates that they will already be able to 

produce and sell some receivers during the 

construction phase, but that it will take until year 

3 of the operational phase until they reach sales of 

the full production capacity of 10,000 receivers per 

year. 

While working on increasing the sales of receivers, 

FBK also aims to reduce the price of the receivers 

from an initial 500 € / receiver, to 60 € / receiver 

within three years. 

 

Given these estimates, the plant would generate a sales 

revenue of € 600,000 per year once the full capacity of 

10,000 receivers is achieved. FBK estimates that 

operational costs will be around € 330,000 per year. 

Further capital expenditure needed for the production 

of the receivers are estimated at € 50,000 per year by 

FBK, once the plant reaches full capacity, resulting in a 

net operating cash flow of € 220,000 per year, as shown 

in the graph and table below. 

 
 Construction Phase Operational Phase 
 Year 1 Year 2 Year 3 Year 1 Year 2 Year 3 Year 4 … Year 20 

Revenue 15,000 30,000 67,500 240,000 300,000 600,000 600,000 … 600,000 
    Price / Receiver 500 300 150 60 60 60 60 … 60 
    Receivers sold 30 100 450 4,000 5,000 10,000 10,000 … 10,000 
OPEX 147,000 210,000 247,500 500,000 255,000 330,000 330,000 … 330,000 
CAPEX 800,000 300,000 200,000 100,000 50,000 50,000 50,000 … 50,000 

Cash Flow -932,000 -480,000 -380,000 -360,000 -5,000 220,000 220,000 … 220,000 
          

IRR: 5.3%         
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Larger Plant 
FBK estimates that the total capital expenditure 

required for the construction and up-scaling of 

the smaller plant is € 15,492,000 over the three 

year construction period, and the first two years 

of the operational phase, as shown in the graph 

on the right.  

Similar to the smaller, plant FBK estimates that the 
larger plant would also allow the same cost reductions 
as the smaller plant – i.e. to achieve a target price of 60 
€ / receiver.  
 
However, because of the larger scale of the plant, 
production is not limited to 10,000 receivers / year. FBK 
estimates that this will allow them to achieve sales of 
between 28,000 and 52,000 per year, with some yearly 
variation, as shown in the graphs below. 
 

 

 
Given these estimates, the plant would generate an estimated sales revenue of between € 180,000 in 

year 1 of operation and € 3 million in year 20 of operation.  

Operational costs are estimated by FBK to be around € 805,000, with slightly lower costs in the first 

two years of operation. Additional capital expenditure necessary for the production of the receivers 

are estimated to be around € 500,000, from year 2 of operational onwards.  

Given these estimates, the plant would generate a net operating cash flow of between € 135,000 in 

year 3 operation, the first year where a positive cash flow is expected, and approximately € 1.7 

million in year 20 of operation.
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Potential Project Cash Flows 

 

 Construction Phase Operational Phase 
 Year 1 Year 2 Year 3 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 

Revenue 15,000 30,000 67,500 180,000 360,000 1,440,000 2,160,000 2,640,000 2,100,000 2,520,000 1,680,000 2,640,000 
    Price / Receiver 500 300 150 60 60 60 60 60 60 60 60 60 
    Receivers sold 30 100 450 3,000 6,000 24,000 36,000 44,000 35,000 42,000 28,000 44,000 
OPEX 192,000 255,000 292,500 510,000 495,000 805,000 805,000 805,000 805,000 805,000 805,000 805,000 
CAPEX 1,200,000 1,200,000 7,500,000 4,000,000 500,000 500,000 500,000 500,000 500,000 500,000 500,000 500,000 

Cash Flow -1,377,000 -1,425,000 -7,725,000 -4,330,000 -635,000 135,000 855,000 1,335,000 795,000 1,215,000 375,000 1,335,000 
             
 Operational Phase  
 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20  

Revenue 3,000,000 2,880,000 3,120,000 2,760,000 3,060,000 3,000,000 2,880,000 2,940,000 3,000,000 3,000,000 3,000,000  
    Price / Receiver 60 60 60 60 60 60 60 60 60 60 60  
    Receivers sold 50,000 48,000 52,000 46,000 51,000 50,000 48,000 49,000 50,000 50,000 50,000  
OPEX 805,000 805,000 805,000 805,000 805,000 805,000 805,000 805,000 805,000 805,000 805,000  
CAPEX 500,000 500,000 500,000 500,000 500,000 500,000 500,000 500,000 500,000 500,000 500,000  

Cash Flow 1,695,000 1,575,000 1,815,000 1,455,000 1,755,000 1,695,000 1,575,000 1,635,000 1,695,000 1,695,000 1,695,000  
             
IRR: 3.7%             
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Company Overview 
The DIGESPO project is being developed by a consortium that includes: Fondazione Bruno Kessler, 
Uppsala Universitet, Politecnico Di Milano, Narva Lichtquellen GMBH + CO KG, Electronic Machining 
Srl, Sustainable Engine Systems Ltd, Projects In Motion Limited. The main intellectual property is 
owned directly by the FBK institute, including a patent on the solar absorber and know how on the 
innovative low temperature Stirling engine. 

 
Target Markets & Fit with Energy Targets  
The immediate target market, according to FBK, is Italy with future potential markets being the 

Mediterranean area and the MENA region. 

According to FBK, the technology fits well with the energy targets of Italy: 

▪ Italy has a strategic support to CSP technologies. This support is granted in parallel by the 

ministry of economic development and by the ministry of research and education.  

▪ The Autonomous Province of Trento, where the project will be located, has a Smart 

Specialization on Energy with one of the priorities on CSP.  

▪ FBK is the National acknowledged partner for the application of CSP in industrial processes 

and a main partner of the ECRIA project INSHIP.  

 

Regulatory Issues 
According to FBK, Italy has no limitations on the use of CSP for industrial process heat. The main issue 

is the time required for bureaucratic procedures. Moreover, CSP is generally accepted as a technology 

to be integrated in industrial sites worldwide, however, some thermal oils are limited to industrial 

applications.  

 

Project Risks 
The following table presents an overview of the risks that FBK sees as the key risks they are facing 
both during the implementation and operational phases of their project, as well as an assessment of 
the risk level posed. 
 

Project Phase Description Risk Level 

Implementation 

 
Risk: The final cost of the technology including the 
industrial installation and integration may be higher than 
estimated 
 

High 

Implementation 
 
Risk: Obtaining the necessary funding for the plants. 
 

Medium 

Implementation 

 
Risk: As the project includes the construction of a 
manufacturing plant, there will be typical risks related to 
the engineering, procurement and construction (EPC) 
process  
 

Medium 

Operational 

 
FBK has not identified any major risks during the 
operational phase 
 

- 
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Financing Options 
FBK says that they have been looking for funding for 12 months. The following table outlines the 

funding FBK have considered, from which sources they have received funding and how long it took to 

obtain this funding. 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing 

Public Equity (e.g. initial / 
secondary public offerings) 

1 0 - 

Others: Direct Support from 
the Province of Trento 

1 1 42 

 
FBK has not established contacts with commercial investors up to now. However, FBK has obtained 
direct support from the Province of Trento, where their next plant will be located, supporting up to € 
3 million, funded at maximum 75% capital investment. The research project itself was funded under 
FP7. FBK suggested that the main reason for using these types of funding was the maturity level of the 
technology that is able to enter the market within three years.  
 
Main Obstacles 
FBK indicated that the main obstacle they faced was to obtain initial capital investment. However, 
they suggested that, the capital investment required for the production lines could be reduced by 
introducing a specific shareholder. 
 
Options if they do not obtain further financing 
FBK sees the following two options if they are unsuccessful in obtaining commercial financing: 

▪ New H2020 project 

▪ Innovation actions 

 

Lessons Learned & Recommendations 

“Concentrate on developing a business case more than highlighting the project 

technology performances“ (FBK) 
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EcoWindWater 
(Wind & Solar Energy – Sea-Water Desalination) 
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Project Overview  

Company Name: EcoWindWater 

Company Location: Greece 

Energy Sector:  Wind & Solar Energy – Sea-Water Desalination 

Development Stage: Testing / Demonstration  

TRL-Level: TRL-7 

Project Location: 2 km off the coast of Santorini, Cyclades,  Greece 

Potential Target Markets: First market: Greece (Approximately 40 islands). Cyclades; 
Dodecanese; Samos, Lesvos & Chios Municipality. 
Second market: Europe. High and low population centers 
(Gran Canarias; Cyprus; Azores; etc.) 
Third market: Global. High and low population centers 
(Caribbean; Philippines; Indonesia; Yemen; etc.) 

Time-To-Market: Within five years  

 
Project Description 
EcoWindWater (EWW) is an ecological multiuse autonomous floating platform that combines wind 

and solar energy to desalinate sea water, providing portable water for islands and remote areas. 

The combination of technologies is based on a semi-submersible steel platform, which accommodates 

an offshore wind turbine, photovoltaic panels and a desalination unit using reverse osmosis (RO). The 

combined technologies can deliver both fresh water and electricity in a dynamic configuration, 

meeting needs during seasonal fluctuations. In particular, desalination can operate when energy is 

available, thus the process does not need a diesel generator backup. 

The flexibility of the multi-use platform means that it can operate either autonomous or connected to 

the water supply network and/or electricity grid as a single or an array of multiple units. To mitigate 

against intermittent and variable energy resources, buffer systems are used to optimize operational 

efficiency in the form of batteries, compressed air and water storage which will be tailored to the 

specific installation site. Because of the ability to supply energy and freshwater sustainably, the multi-

use platform system is also ready to engage and support other emerging offshore blue growth sectors 

such as offshore aquaculture or established blue economy sectors such as tourism, leisure, oil and gas, 

among others. 

The next step towards commercialisation of the technology is the development of a commercial size 

multi-use offshore platform. This platform will be similar to the pilot that has already been developed, 

but featuring a larger 2.3 MW wind turbine. 
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What makes the technology innovative? 
Innovation relates to the improved energy management in the desalination process as well as to the 
engineering of the floating platform, harmonized with the operation of the wind turbine.  

▪ The proposed solution encourages the use of renewable resources and avoids environmental 
impacts such as the construction of new roads that are required for land-based wind parks 
and the required infrastructure for transmission of the produced energy to the desalination 
unit.  

▪ The platform also demonstrates the multiple use of space, offering significant benefits in 
terms of economic, spatial planning optimization, and environmental preservation, as both 
potable water production and electricity production are collocated sharing the same marine 
space, operating with fully integrated technologies on the same platform.  

 

Financial Information 
EcoWindWater estimates that development and deployment of the commercial size offshore platform 
would take between 2-3 years. The platform will initially be deployment 2 km off the coast of Santorini 
Greece. The current pilot platform was installed in 
the Aegean Sea, on Iraklia Island (Small Cyclades, 
Greece) where it was tested successfully under real 
sea conditions, with wind speeds up to 120 
km/hour. 
 
The total cost for development and deployment of 
the platform is estimated to be around € 12 million, 
over the three year development phase. Of this 
total, EWW has already obtained € 2.2 million, in 
the form of 20% equity and the remaining 80% in 
grants. EWW is thus looking for financing for the 
remaining € 9.8 million, ideally as a mix of equity 
(19%), debt (41%) and other funds such as grants (40%). 
 

Once operational, the platform will feature a 2.3 

MW wind turbine and a 0.7 MW reverse osmosis 

desalination plant. EWW expects that the wind 

turbine will produce 6 GWh of electricity per year, 

while the desalination plant is expected to 

produce around 1.2 million cubic metres of 

desalinated water per year. 

EWW expects that they will be able to sell the 

desalinated water at a price of € 2.5 / m3, 

generating an expected annual revenue of € 3 

million. In addition, surplus electricity produced could also be fed into the grid. However, revenue 

from this is not included in the projections at this stage. 

The operational expenditure is estimated by EWW to be around € 820,000 per year, resulting in a net 

operating cash flow of € 2.18 million / year, as shown in the table and graph below. 
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 Development Phase Operational Phase 
 Year 1 Year 2 Year 3 Year 1 Year 2 Year 3 …. Year 20 

Revenue - - - 3,000,000 3,000,000 3,000,000 … 3,000,000 
Capex 3,000,000 6,000,000 3,000,000 - - - … - 
Opex - - - 820,000 820,000 820,000 … 820,000 

Cash Flow -3,000,000 -6,000,000 -3,000,000 2,180,000 2,180,000 2,180,000 … 2,180,000 
         

IRR:  14.8%  
 

      

 

Company Overview 
EcoWindWater was founded in 2007. They are a SME registered in Greece, focusing on the ecological 
desalination of sea water. EcoWindWater collaborates closely with many external partners, such as 
universities, enterprises, renewable energy organizations, ministries, classification societies, etc. 
 

Target Markets & Fit with Energy Targets 
EcoWindWater’s domestic market focuses around several Greek islands especially in the Cyclades 
complex that experience water stress during high tourism season and having to import fresh water to 
meet their needs. EWW’s technology can help reduce this dependency on imported water by 
producing desalinated water directly off the coast. The technology can also help with the energy needs 
of the islands by feeding excess energy back into the electricity grid. The global market stretches to 
other island locations in the Caribbean and Canaries but also to countries of the Middle East such as 
Yemen that face extremely high levels of water stress as underground aquifers are depleted and where 
water management is becoming increasingly costly. 
 

Regulatory Issues 
According to EWW they are not facing any regulatory issues when operating the floating platform in 
autonomous operation mode. However, there could be some regulatory issues when providing 
electricity to the grid. 
 

Project Risks 
The following table presents an overview of the risks that EWW sees as the key risks they are facing 
both during the implementation and operational phases of their project, as well as an assessment of 
the risk level posed. 
 

Project Phase Description Risk Level 

Implementation 

 
Risk: Local subcontractors may be unfamiliar with such 
constructions.  
 

Medium 
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Operational 

 
Risk: The initial investment is higher compared to 
desalination unit only. 
 

Medium 

Operational 

 
Risk: Cash flow may be at risk in the future since you need 
a long term safe contract. 
 

High 

 

Financing Options 
EcoWindWater says that they have been looking for funding for 72 months. The following table 

outlines the funding EWW have considered, from which sources they have received funding and how 

long it took to obtain this funding. 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing 

Banks 3 0 - 
Alternative market 
finance:loans (e.g. asset based 
lenders, hedge funds, private 
placements, etc.) 

2 0 - 

 
EWW suggested that the main reason for considering these sources of finance was that venture 

capitalists were interested in their project. The main reason for not investing, according to EWW, was 

the risk of securing cash flow. 

Nevertheless, EWW was already able to secure € 2.2 million in funding for their project, coming from 

state grants (80%) and funds from cooperating shareholders (20%). 

Main Obstacles 
According to EcoWindWater the main obstacle they have faced was that the development stage of 
their solution was considered too early for large scale deployment. 
 
Options if they do not obtain further financing 

“Work to improve system components one at a time, not all together” (EcoWindWater) 

 

Lessons Learned & Recommendations 

“Financial institutions advertise that [they] support innovation. However, they do not accept 

the risk for first time long-term projects.“ (EcoWindWater) 
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ELISA 

(Wind Energy - Offshore) 
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Project Overview  

Company Name: Esteyco 

Company Location: Spain 

Energy Sector:  Wind Energy (Offshore) 

Development Stage: On the way to be operational  

TRL-Level: TRL-7 

Project Location: Canary Islands 

Potential Target Markets: Finland, Poland, Germany, Sweden, Norway, Denmark, the 
Netherlands, Ireland, United kingdom, France, Spain, Portugal, 
Italy  

Time-To-Market: Within one year 

 
Project Description 
ELISA is a 5 MW prototype offshore wind project currently under construction in the Canary Islands. 

The project is expected to be fully operative in the last quarter of 2017, becoming the first bottom-

fixed offshore wind turbine completely installed with full independence of costly and scarce heavy-lift 

vessels.  

The ELISA technology involves a novel self-floating GBS foundation system which integrates an autolift 

telescopic tower, and can be fully assembled on harbour. The telescopic configuration of the tower 

brings down the centre of gravity during the towed self-floating transport, allowing the bottom 

foundation platform to temporarily act as a self-stable floating barge over which the complete system 

can be preassembled inshore.  

Once ballasted to rest on the seabed, the tower can be lifted to its final position by means of cables 

and conventional out-of-the-shelf heavy-lift strand jacks which are reused to lift each tower level 

successively. All works are carried out from a single access platform. 

Ballasting is assisted by a dedicated low-cost reusable AFS (Auxiliary Floating System), which ensures 

high stability and allows optimization of each unit for service life. This avoids sub-structure over-

dimensioning linked to this momentary operation. Construction yard requirements are minimized 

profiting from low draft and low height works, self-flotation and wet storage (8-10 ha suffice for 60 

unit/year production rate). 
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In comparison, steel offshore towers normally require heavy-lift vessels for installation since the 

complete tower is transported from the coast. However, these vessels are very expensive and scarce. 

This limitation (high risk/cost and low availability) is solved with the technology implemented in the 

ELISA project. The expected cost reduction capabilities compared to other solutions such as Jackets or 

XXL Monopiles in deep (35 m plus) water exceed 35%. 

The next step in the ELISA project consists of the manufacturing and installation of a short series of 

such WTG (Wind Turbine Generator) towers, moving from a prototype to a commercially operable 

project. 

What makes the technology innovative? 
The innovations presented by the ELISA technology include: 

▪ Significant cost reduction (30-40%) as compared to other solutions (jackets or XL monopiles) 

▪ Complete independence of heavy-lift vessels; a critical bottleneck for the offshore wind 

industry 

▪ Full in-shore assembly of the overall WTG on harbour (including pre-commissioning): lower 

sea-related risk and cost 

▪ Full in-shore tower assembly thanks to the use of an auto-lift telescopic tower which lowers 

the centre of gravity during the transportation process and ballasting 

▪ Direct turbine size scalability, based on current readily-available construction and 

installation means, ensuring economic applicability for the next generation of 8 MW+ 

turbines which are key for continued LCOE reduction 

▪ Largely based on precast concrete for low-cost industrialised construction 

▪ Very intensive in local content of workforce, raw materials and installation means 

▪ Simplified logistics based on economic and readily available means 

▪ Robust, durable, fatigue tolerant and maintenance-free concrete substructure for greatly 

improved Asset Integrity, reduced OPEX costs and direct suitability for lifetime extensions 

▪ Suitable for most soil conditions, including soft or rocky sea-beds 

▪ Noiseless and more environmentally friendly than steel alternatives regarding impact on sea 

life, carbon footprint and decommissioning 
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Financial Information 
Esteyco estimates that the construction of a series of WTG 

towers will take around two years. The capital expenditure 

needed during the construction phase is expected to be 

around € 45.5 million, with the majority (€ 40.5 million) 

needed in the second year of construction, as shown in the 

graph on the right. 

Once constructed, the total capacity of the WTG towers will 

be 35 MW, with an expected lifetime of 25 years. 

Esteyco estimates that the WTGs will have an operational 

expenditure of € 4.5 million per year. The revenue generated 

is estimated by Esteyco to be around € 9.8 million, resulting 

in a net operating cash flow of € 5.3 million per year. This is 

based on an assumed price of 80 €/MWh and a net 

production of 122.500 MWh/year. 

 Construction Operational 
 Year 1 Year 2 Year 1 Year 2 … Year 25 

Revenue - - 9,800,000 9,800,000 … 9,800,000 
CAPEX 5,000,000 40,500,000 - - … - 
OPEX - - 4,500,000 4,500,000 … 4,500,000 

Cash Flow -5,000,000 -40,500,000 5,300,000 5,300,000 … 5,300,000 
       

IRR: 10.6%      

 

 
Company Overview 
Esteyco was founded in 1970. The company is located in Spain, with offices in Colombia, Mexico, Chile 
and Brazil and is active in a number of areas including road engineering, railway engineering, bridges 
and structures, architecture and urban planning, environment, water engineering and energy 
infrastructures. 
 
According to Esteyco, ESTEYCO ENERGIA has been in charge of the engineering of world-wide pioneer 
onshore precast concrete wind towers and foundations since 2004, and is currently operating at an 
industrial scale for several turbine manufacturers. With a track-record of more than 500 built towers, 
ESTEYCO ENERGIA’s know-how covers the whole process from development, design and certification 
to manufacturing, transportation and final erection. This sums up with more than 20 years leading 
experience as a civil engineering specialist in the wind energy sector, having provided advanced design 
and engineering services for nearly 10,000 MW of installed power in 30 countries. 
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Target Markets & Contribution to Energy Targets  
According to Esteyco, the technology could be implemented in every country around the North and 

Baltic seas, since they have access to large offshore wind areas within the range of depths for which 

the ELISA technology was made. For example, potential future target markets could be: Finland, 

Poland, Germany, Sweden, Norway, Denmark, the Netherlands, Ireland, United Kingdom, France, 

Spain, Portugal and Italy. Moreover, China and the US could also be potential target markets due to 

their large continental shelves and the increasing shift to offshore wind. 

Specifically, Esteyco believes that these are good target markets for the following reasons: 

▪ The UK is the country with the largest wind farm portfolio and pipeline worldwide, with large 

areas with a depth between 35 and 55 m, like Dogger Bank. 

▪ Germany, Denmark, the Netherlands and Sweden have a lot of interest in increasing the 

installed power of offshore wind farms, to comply with European Union objectives for clean 

energy. 

▪ The US have a lot of onshore wind farms, but is now starting to show interest in the offshore 

wind. This is because offshore wind is becoming economically viable, and the US are late in 

developing their own technology and thus having to use foreign designs. 

▪ China has already installed many turbines in intertidal areas, but has yet to jump to deeper 

waters. Their position is more advantageous than the US, but they have many steps to cover 

before arriving at Europe’s position. 

In terms of contribution to energy targets, the ELISA technology produces clean energy from wind, 

which can help in achieving each country’s energy targets. In contrast to other comparable 

technologies, ELISA reduces both costs and risks and simplifies the logistics of construction. 

Regulatory Issues 
Esteyco sees two potential regulatory issues that they may face: 

 
▪ Germany has a special legislation that makes the installation of GBS structures difficult, since 

they require a lot of area, compared to monopiles. 

▪ The US has very restrictive laws against vessels from other countries operating in their 

waters, but the ELISA technology has very low necessities of large vessels. 

 
Project Risks 
The following table presents an overview of the risks that Esteyco sees as the key risks they are facing 

both during the implementation and operational phases of their project, as well as an assessment of 

the risk level posed. 

Project Phase Description Risk Level 

Implementation 

 
Risk: The most significant issue to be faced at this stage is 
finding a suitable harbour to accommodate the 
manufacturing facilities and the upfront investment 
required to fit out the port areas.  
 

Low 
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Operational 

 
Risk: As in every offshore wind farm project, the main risk 
during the operational phase is the cost of the O&M 
operations, which have normally required much more 
funds than expected.  
 
Mitigation: The ELISA technology has much more 
durability than normal steel structure, since concrete 
prevents corrosion of the reinforcement and does not 
require repainting or anode substitution.  
 

Medium 

 

Financing Options 
The following table outlines the funding Esteyco have considered, from which sources they have 

received funding and how long it took to obtain this funding. 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing 
(months) 

Banks 2 2 3 
Others: Horizon 2020 2 2 5 

 
Esteyco has received funding of around € 20 million by the European Commission under the Horizon 
2020 programme. In addition to H2020, Esteyco has also approached banks for financing. Esteyco 
indicated that the reason for considering these two sources was that they were the sources best suited 
to demonstrate that the technology is robust while keeping their independence. 

 
Main Obstacles 

“Fortunately, as we got H2020 funds, the main obstacles where only those derived from 
proving that the technology was, at each stage, where it actually was.” (Esteyco) 
 

Options if they do not obtain further financing 

“Trying a pre-series with a developer, as part of a fully commercial offshore wind farm.”  

(Esteyco) 

 

Lessons Learned & Recommendations 

“Technology Readiness Level is to be achieved and proved, step by step.” (Esteyco) 
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Videos of the Construction Process 
To gain a better understanding of the ELISA project, Esteyco has provided some videos of the 

construction process of the foundation and the tower assembly. These can be found here: 

▪ ESTEYCO Timelapse (September2016): Foundation  

https://vimeo.com/185295458  

 

▪ ESTEYCO Proyecto Elisa (January 2017): Tower Assembly  

https://vimeo.com/198812572  

 

▪ ESTEYCO Drone (March 2017): Lifting testing   

https://vimeo.com/211260787  

 

The videos can be access by using the following password: ESTEYCO   

  

https://vimeo.com/185295458
https://vimeo.com/198812572
https://vimeo.com/211260787
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Enervalis 

  



Building the Investment Community for Innovative Energy Technology Projects -  
Deliverable D2: Portfolio of clean energy innovation projects  

 

79 COMMERCIALLY SENSITIVE 

The company and its technology 

Company: Enervalis was founded in 2013 in Limburg, Belgium. The company has 12 employees. The 

management board is comprised of four people, each with 15-30 years of professional experience. Research 

and development staff has 5-15 years of work experience.  

Technology: Enervalis is a smart grid software company that builds the operating 

system of the future energy networks to enable mass market energy services. Its 

cloud-based software (SmartPowerSuite) allows for efficient organization and 

management of all available energy supplies, storage and demands to optimize 

energy streams for electrical vehicles (EVs), buildings and micro grids. It offers 

production & consumption forecasting for optimal green-energy utilization, 

wholesale energy market integration for the lowest energy purchase cost and 

extensive interoperability, security, app & user interface layers, which can all be 

combined as needed. The software is designed to provide cost reductions as well 

as extra upside revenues from energy assets. 

Market: In 2016, Enervalis’ revenue amounted to €860.000. It forecasts large market potential for its products. 

This forecast is based on both internal information (letters of intent, projects planned by Enervalis and partners) 

and external information (market analysis reports, e.g. by Bloomberg New Energy Finance).  

Participation in research projects 

• 2014: BEEST (Building Energy Efficiency Management & Smart Grid Integration Tools). Enervalis works on 

technical software enable for algorithms as well as concrete pilot implementation.   

• 2015: In the REnnovates project, Enervalis will deploy and further extend its SmartPowerSuite operating 

system with a high focus on Smart Micro Grid application. Enervalis expects that this project will 

become a blue-print for how sustainable, green residential buildings can be optimally managed and 

Year Milestones in the history of Enervalis 

Feb 2013 Enervalis founded 

Apr 2013 Start of participation in KIC InnoEnergy Highway programme 

May 2013 First pilot developed 

Feb 2014 First pilot developed with a commercial customer (collaborative effort) 

Jul 2014 InnoEnergy project: BEEST (Building EE Management & Smart Grid Integration Tools) 

Dec 2014 First commercial recurring revenue from the customer with whom the pilot was developed 

Jul 2015 H2020 project granted: REnnovates (Flexibility Activated Zero Energy Districts) 

Sep 2015 Enervalis transformed into a legal entity; InnoEnergy becomes formal shareholder (rather than 

investing additional money, this shareholder position was based on the monetary contributions 

that Enervalis had obtained through the InnoEnergy Highway program)  

2015 First commercial products sold (limited scope and rather in beta stage)  

2016 H2020 project granted: WISER (Wide-Impact cyber Security Risk framework) 

2017 Funding for scale-up of Enervalis secured (financial closure in March 2017) 
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actually form cost-effective and scalable cornerstones of the distributed next generation energy 

networks. 

• 2016: The WISER project consists of a group of companies with strong expertise in cybersecurity. The 

goal is to build a cybersecurity risk management platform which goes beyond the current available 

products. In 2016, Enervalis was selected to replace a partner in this project. Enervalis contributes to 

validate and extend the platform specifically towards the smart grid energy field.  

Cooperation with market stakeholders 

Enervalis entered in to strategic cooperation with ABB Benelux in 2015/2016. It had considered cooperation 

with other industry partners as well (e.g. ENGI, EDF, Schneider, Siemens) but perceived ABB to be the most 

appropriate partner due to the complementarity and strategic fit of its products towards the multinational’s 

portfolio. ABB Benelux hopes to find synergies with Enervalis’ software systems which will make a real 

difference in terms of costs and efficiency for smart grid applications.  

Moreover, Enervalis works with other municipalities and companies (e.g. Mitsubishi) in the Electric Vehicle, 

Construction and Utilities industries on both sides of the Atlantic and beyond.  

 
Financing history of the reviewed technology 

Date Amount (rounded) Type of funding Investor / Financial institution / etc. 

Sep 13 – 

Sep 16 

EUR 0,2 million Personal funding Founder 

Sep 14-

Sep 28 

EUR 1,3 million Grants 3 EU funded projects (BEEST, REnnovates, WISER) 

Mar 17 > EUR 4 million Equity  ABB: Swiss company specialized in power and 

automation technology and robotics 

Nuhma: Investment vehicle of the Limburg 

municipalities (Belgium) for investing into 

sustainability, energy and innovation  

LRM: Investment company that promotes innovation-

based economic growth in Limburg 

At its foundation, Enervalis’ software was approximately at TRL 1-2 (before proof of concept). In March 

2017, when the first funding round was closed, some of the company’s products were at TRL 9 (commercial 

exploitation) while other components and ideas were at lower TRLs (1-7).   

Investment history and matchmaking mechanisms 

For the series A investment round closed in March 2017, Enervalis provided over 20 potential investors with the 

phone numbers of its customers so that the investors could obtain feedback on the marketability and prospects 

of Enervalis and its products. According to Mr. Lodeweyckx, these business contacts provided very positive 

feedback and thereby strengthened the company’s credibility. The success of this investment round was hence 

built essentially upon Enervalis’ previous involvement with real customers. 

The three final investors were among the 20+ investors contacted by Enervalis. Enervalis, ABB and Nuhma are 

all involved in smart residential housing projects. Enervalis met representatives of both corporations at 

networking events. In the following, they started scoping joint project opportunities, with both companies 



Building the Investment Community for Innovative Energy Technology Projects -  
Deliverable D2: Portfolio of clean energy innovation projects  

 

81 COMMERCIALLY SENSITIVE 

interested in investing in Enervalis’ software solutions. LRM was identified as co-investor due to its 

geographical focus on Limburg and its mandate as regional sustainable development fund.  

Mr. Lodeweyckx states that he had thought about obtaining additional capital through crowdfunding but thinks 

that the company’s product is too complex for the broad audience organized through crowdfunding platforms. 

 
Challenges for obtaining funding 

Complicated, unproven technology / Lack of investors’ market knowledge 

Enervalis thinks that the complexity and unproven value of its model reduces attractiveness for many 

investors.  Mt. Lodeweyckx notes that potential investors did not understand the overall evolution of the 

energy system and the large commercial opportunity for Enervalis’ technology. In-depth understanding of the 

energy sector is hampered by the speed of technology development. At the same time, European VC investors 

are perceived to be risk relatively averse, for example compared to US-American investors. 

Lack of network to prove investment credibility  

When founding Enervalis, founder Stefan Lodeweyckx and is team had no previous professional experience in 

the energy sector and thus did not have a business network. This lack of established industry contacts reduced 

the visibility of Enervalis among investors and affected its attractiveness.  

Inefficient use of public money through acceleration programs 

Experiences made by Enervalis suggest that public money (e.g. money provided by EIT through InnoEnergy) is 

not used as efficiently as possible. This is illustrated by the following observations:  

• The InnoEnergy Highway program supports its start-ups through facilitation of services (e.g. renting out 

algorithm specialists) rather than direct capital contributions. According to Mr. Lodeweyckx, some of these 

services are overpriced and could be organized more cheaply by the start-up itself.  

• Matchmaking events with potential industry partners are often attended by the companies’ strategy 

managers rather than by those who are directly involved in operational business and who have concrete 

ideas (and/or decision power) for business innovation. Such matchmaking is not likely to be successful as it 

does not provide an appropriate set up for developing concrete cooperation scenarios.  

• Another challenge is related to innovation projects. Enervalis has made the experience that research 

institutions mainly participate in such projects in order to finance their researchers, not to develop 

commercially viable projects. Many innovation projects are thus “doomed to fail”. Yet, Mr. Lodeweyckx 

also notices that this challenge has been addressed by the H2020 programme which places more emphasis 

on marketability than the previous FP7 programme.  

 
Key success factors for funding 

Demonstrate marketability and proof-of-concept 

Marketability is one of the most important factors for attracting investors. Start-ups should thus focus on 

starting the first commercial proof-of-concept projects and generating commercial incomes in order to 

demonstrate that their products / services are being requested by market participants.  

The following success factors all contribute to creating visibility and credibility.  

Constant networking and high personal dedication  

According to Mr. Lodeweyckx, the motivation of the founder(s) and CEO to engage in networking and to do so 

persistently and over a long period are important success factors for fundraising. Rather than hoping to be 

“found” by an investor, start-ups should actively engage in networking activities. At the same time, founders 
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need to have strong belief in the vision with which the company was founded (or the project initiated) and the 

courage to oversell their ideas and capabilities at the beginning in order to be able to compete with the vast 

number of “rival” energy companies.  

Collaboration with established companies and research institutes  

According to Mr. Lodeweyckx, participation in long-term, well-funded research projects and commercial 

involvement with large established companies contribute to building a positive track record for the company 

and widening its business network. It also illustrates the company’s ability to close and comply with contracts 

with a multitude of different partners. Cooperation with ABB is particularly beneficial for Enervalis as it has an 

interest in fast technology development. Additionally, ABB also features the required network to identify 

further commercial opportunities for Enervalis.    

Flexible adaptation of the business model to market demand 

Marketability is not inherent to most energy innovations. While Enervalis’ vision and mission have never 

changed, its value proposition has changed a lot and is still changing in line with new influences and feedback 

from customers and partners. With the support of such stakeholders, Enervalis hopes to develop products that 

have strong market value.  

 
Additional support that would facilitate investments 

Mr. Lodeweyckx suggests the following measures to increase investment volumes for the cleantech sector: 

• A virtual network could be created to facilitate contact with corporate partners (e.g. energy suppliers, 

building companies) and, more specifically, with the “operational people” who have the vision and 

responsibility for initiating innovation within their company. Such a network could be an amalgam of 

LinkedIn with the InnoEnergy network. Lean selection criteria would help select the right contact persons.  

• Europe should provide co-funding to corporate investors and potential customers who are willing to invest 

and engage in early stage pilot development. This could be combined with the first idea - a type of 

network should be formed with potential customers which then receive small capital injections from the 

EU.   

• Rather than paying for external services, business accelerators such as InnoEnergy could give the money 

directly to start-ups who then organize the required services themselves. Accelerators could accompany 

this process and give guidance, e.g. through regular calls. However, this approach is relevant mostly for 

“standard” (e.g. software-based) services. Other, more specific and capital-intensive assets or services are 

difficult for start-ups to access, thus making support by accelerators such as InnoEnergy a valuable 

contribution to the growth of energy innovators.  

• Focus of any business support should be on getting a proof-of-concept ready, even if it is just small or 

covers only part of the system under development.  

 
Conclusions 

Enervalis started off as a company with almost no connections to the energy industry. The founding team put 

great effort into networking, particularly with potential customers. Out of the large number of potentially 

interested investors, those with the closest linkages to Enervalis – technology-wise and geographically – 

ultimately decided to take the step and invest. Enervalis’ participation in research programs has further 

increased its industry network and established credibility in the eyes of established companies. Participation in 

the InnoEnergy Highway programme was helpful in the way that it also increased visibility but, according to 
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Mr. Lodeweyckx, the money spent on this programme could be invested more successfully if it was injected 

directly into the start-ups rather than in (over-priced) services for start-ups.  
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Floating Power Plant A/S 
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Project Overview  

Company Name: Floating Power Plant A/S 

Company Location: Denmark 

Energy Sector:  Floating Offshore Wind and Wave 

TRL-Level: TRL 5 – TRL 6 

Project Location: Denmark 

Potential Target Markets:  

Time-To-Market: 2 to 3 years   

 

Company information 

Company name Floating Power Plant A/S 

Country Denmark 

Technology category Floating Offshore Wind and Wave 

Development Stage (TRL) 5/6 

Short description of your 
technology (max 5 lines) 

FPP has developed a floating wind and wave energy hybrid 

system. The commercial scale system is designed to carry a 

commercially available wind turbine (currently up to 8MW in 

capacity) with between 2 and 3.6MW of wave power, depending 

on site resource. A half scale prototype was deployed for 2 years 

of testing, the only wind/wave hybrid to have delivered power to 

the grid. 

Roll-out Potential 

Time to Market (years) 2-3 depending on associated project progress (i.e. EIA, consents 
etc) 

Current price level (LCOE or 
other measure) 

€180-€210/MWh 

Target price level at market enrty 
(LCOE or other measure) 

€160-€200/MWh for first small array project 
€50-€65/MWh for fully commercial arrays 

Target market(s) and estimated 
market size 

Offshore wind, multiple GW 

Existing sales agreements and 
licenses 

3 projects currently in early development with DP Energy in UK 
and Ireland 

Financial Information 

Amount and type of finance 
secured to date (EUR) 

~€15m 

Total finance requirement for 
next round of financing (EUR) 

€10m 

Of which equity (EUR) €10m 

Primary purpose of next financing 
round 

The funding will allow FPP to complete all engineering and 
development works as well as BD to increase market presence. 
The funds will also pay for FPP’s work to develop their 
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demonstrator project. 

Other forms of support/ 
partnership envisaged (e.g. 
industrial partnerships) 

FPP have several partnerships in place with engineering and 
industrial companies to support the development of the 
technology. 
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HEAT-R 

(Industrial Waste Heat Recovery) 
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Project Overview  

Company Name: AEInnova - Alternative Energy Innovations 

Company Location: Spain 

Energy Sector:  Industrial Waste Heat Recovery 

Development Stage: On the way to be operational  

TRL-Level: TRL-7 

Project Location: Spain 

Potential Target Markets: Spain, Germany, Holland, France and Italy 

Time-To-Market: Within two years   

 
Project Description 
The aim of the HEAT-R project is to develop, test, and sell thermoelectric devices that recover waste 
heat from industry and convert it into electricity. The electricity generated by HEAT-R devices can 
either be used directly or returned to the grid.  
 
The HEAT-R devices are modular and scalable, and can be fitted anywhere where heat is present (e.g. 
chimneys, pipes or any kind of hot surfaces). Moreover, multiple modules can be connected together 
to create large heat recovery systems. There is no limit on how many devices can be connected 
together. 
 
An example application could be a system of distributed heat pipes. In this case waste heat is 
distributed along the pipes. While current technologies need concentrated heat to work effectively, 
and would thus not be able to utilise the wasted heat, HEAT-R is perfectly suited for this type of 
environment. 
 
The HEAT-R solution has already successfully been validated in a real environment, at facilities of the 
SEAT automobile company, overcoming TRL-7. The next steps towards commercialization are as 
follows: 
 

1. Further develop and integrate the technology to achieve the desired specification that fits 
potential client needs, providing a reliable and market ready solution. 

2. Further test the prototypes in real working environments with early adopters in the industry. 

3. Proceed with industrialization of the HEAT-R devices, reducing cost and reaching an affordable 
payback for clients. 

4. In the meantime, develop the sales structure based on prescribers like industrial engineering 
companies, distributors, catalogues and e-commerce as well as a sales force for turn-key 
projects.  
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What makes the project innovative? 

▪ Traditional heat recovery systems are huge and sophisticated turbines, with multiple auxiliary 
devices, that need a lot of space to be placed, a complete engineering of the processes to 
divert the hot exhaust air (or fluids) to the heat exchanger, and have high maintenance costs. 

▪ HEAT-R devices are modular, scalable and very flexible. They can be adapted to any heat 
source and fitted directly where heat is present. 

▪ As there are no moving parts or any type of mechanic mechanisms, there is also no 
maintenance required. This makes the system very reliable even in the long term. 

▪ AEInnova also provide Industrial IoT devices, powered by waste heat, that allow the industry 

to create wireless sensor networks to monitor their processes. These devices allow companies 

to create an autonomous sensoring grid, saving them money in the form of both wires and 

batteries. 
 

Financial Information 
As outlined in the previous section, AEInnova will outsource the whole production of the HEAT-R 

devices with local suppliers. This means that the company will not have any large CAPEX requirements 

(e.g. to construct a mass production facility). AEInnova believes that this outsourcing of the 

production, logistics and the intervention of “prescribers” and distributors in the sales process will 

allow them to grow their business quickly and stably. 

While AEInnova does not have any large CAPEX 

requirements, they are looking for excess capital 

to be able to deal with any eventualities that could 

happen. In particular, AEInnova realizes that the 

period between the first contact with a client, the 

effective sale and receiving the charged fees at the 

end of the process can be quite long in some 

instances. As such, AEInnova would like to have 

cash on hand to bridge the gap between their 

monthly expenditures and unevenly spaced 

incoming revenues. The graph to the right shows 

the funding AEInnova estimates they will need to obtain during the first five years while growing their 

business, as well as the funding they have already raised. 

AEInnova aims to increase their 

production capacity from around 750 

HEAT-R units in year 1, to 5,000 units 

in year 2, 10,000 units in year 3 and 

20,000 and 30,000 units in year 4 and 

5 respectively, as shown in the graph 

above. At the same time, they aim to 

aim to reduce their price from initially 

€ 575 per unit to € 458.33 per unit 

over the first five years, as shown in 

the graph to the left. 
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Potential Project Cash Flows 

 

 Implementation Phase Operational Phase 
 Year 1 Year 2 Year 3 Year 4 Year 5 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 

Revenue 137,985 1,045,600 2,801,250 6,415,200 12,650,000 15,125,000 16,637,379 18,301,117 20,131,229 22,144,351 23,251,569 24,414,147 25,634,855 
  Production Capacity 750 5,000 10,000 20,000 30,000 33,000 36,300 39,930 43,923 48,315 50,731 53,268 55,931 
  Units Sold 240 1,922 5,400 13,200 27,600 33,000 36,300 39,930 43,923 48,315 50,731 53,268 55,931 
  Sale price 575 544 519 486 458 458 458 458 458 458 458 458 458 
Capex 50,000 100,000 50,000 150,000 200,000 1,200,000 500,000 150,000 150,000 50,000 50,000 50,000 50,000 
Opex 300,000 350,000 300,000 1,100,000 2,520,000 2,772,000 3,049,200 3,354,120 3,689,532 4,058,485 4,464,334 4,910,767 5,401,844 

Cash Flow -212,015 595,600 2,451,250 5,165,200 9,930,000 11,153,000 13,088,179 14,796,997 16,291,697 18,035,866 18,737,235 19,453,380 20,183,011 
              
 Operational Phase  
 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20  

Revenue 26,916,598 28,262,427 29,675,549 31,159,326 32,717,293 34,353,157 36,070,815 37,874,356 39,768,074 41,756,477 43,844,301 46,036,516  
  Production Capacity 58,728 61,664 64,747 67,984 71,384 74,953 78,701 82,636 86,767 91,106 95,661 100,444  
 Units Sold 58,728 61,664 64,747 67,984 71,384 74,953 78,701 82,636 86,767 91,106 95,661 100,444  
 Sale price 458 458 458 458 458 458 458 458 458 458 458 458  
Capex 50,000 300,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 300,000  
Opex 5,942,028 6,536,231 7,189,854 7,908,840 8,699,723 9,569,696 10,526,665 11,579,332 12,737,265 14,010,992 15,412,091 16,953,300  

Cash Flow 20,924,569 21,426,196 22,435,695 23,200,487 23,967,569 24,733,461 25,494,150 26,245,024 26,980,809 27,695,486 28,382,210 28,783,216  

              

IRR: 481.4%             
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The table on the previous page shows AEInnova’s estimates of their production, sales, revenues, and 

capital and operational expenditures over the next 25 years, while the graph above shows the cash-

flow over the same period given these estimates. In particular, AEInnova projects that they will be 

able to achieve revenues in excess of their expenditures within the first two years. 

 

Company Overview 
Alternative Energy Innovations (AEInnova) is a small company founded in late 2014. The company is 

composed of 14 employees/founders with expertise in design and manufacturing (5 engineers), 

research (4 PhDs), business and sales (2 employees graduated in business management and 

administration), 2 Masters (MBA and marketing) and 3 technicians.  

Target Markets & Contribution to Energy Targets  
AEInnova indicated that they are focused on the whole European Union. Potential clients are heat 
intensive industries like iron and steel, cement, glass or tiles, paper industry, automotive and 
petrochemical (among others), but also any company with some amount of distributed heat (e.g. 
steam in their processes) which can profit from the thermoelectric generators for a wireless sensing 
solution.  
 
AEInnova is initially planning to focus on Spain and Germany, followed by Italy and the Nordic 
countries and lastly the eastern European countries. The reasons are the type and quantity of the 
target industries, the development of the industrial being (Industry 4.0) and environmental policies 
and the transposition of European legislation for environment (directives). 
 
In terms of European policies for the 2020, 2030 and 2050 horizons, AEInnova believes that there is a 

large focus on green and renewable energies and a substantial focus on increasing energy efficiencies 

across a range of industries. In particular, new laws and rules deriving from the European guidelines 

are being implemented across European Union countries in order to accomplish the energy targets. 

In addition to the legal environment, society is also more concerned about the environment. AEInnova 

is confident that both of these factors will contribute to commercializing their technology successfully. 

In terms of energy targets, AEInnova believes that their technology can make the following 
contriubtions: 
 

▪ The European industry loses 700 TWh of energy every year due to energy inefficiency, in the 
form of waste heat emissions. This value corresponds to 21% of the energy needs of Europe 
per year.  
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▪ AEInnova focuses on revalorizing industrial waste heat by converting it into electric power. 
This significantly improves the efficiency in industrial processes by reducing waste heat and 
CO2 emissions. 

▪ HEAT-R allows to recover up to 10% of the total industrial waste heat with a global market 
volume of € 4,200 million. 

▪ Electricity from recovered waste heat can then be used to meet the energy needs in an 
efficient, environmentally friendly and sustainable way.  

Regulatory Issues 
According to AEInnova, regulatory issues faced in the implementation phase of Heat-R are twofold: 

▪ AEInnova will need to obtain product certifications (for example CE marking and the ATEX 

Certification) for their HEAT-R products. 

▪ In Spain, there are some local rules regarding the production of energy, that mean that any 

production of more than 10 kW is subject to taxes. However, AEInnova’s legal adviser believe 

that their products are not affected by this rules due to the fact that their products convert 

heat already present in the processes, or obtained as a by-product of the processes. As such 

their technology can be considered as the recycling of waste in the worst case.  

 

Project Risks 
The following table presents an overview of the risks that AEInnova sees as the key risks they are facing 
both during the implementation and operational phases of their project. Where applicable the table 
also provides an outline of how AEInnova aims to mitigate these risks, as well as an assessment of the 
risk level posed. 
 

Project Phase Description Risk Level 

Implementation 

 
Risk: Technological risk due to the possibility that the 
performance of the HEAT-R equipment is not powerful 
enough in terms of efficiency in recovered power 
 
Mitigation: AEInnova is in close contact with scientific 
institutions which are developing new material TEG's with 
higher performance and a lower price. These will be 
available in the next two or three years and could be used 
to further increase the performance of the HEAT-R 
equipment. 
 

Medium 

Implementation 

 
Risk: Financial risk due to the relatively longer time-to-
market and higher financial cost of an industrial project 
compared to other sectors (e.g. IT apps). 
 
Mitigation: The financial cost is reduced by outsourcing 
the production and assembly of HEAT-R components. 
AEInnovate will only invest in those value chain links which 
really contribute to create value in terms of product 
development and sales. The main financial burden is thus 
the OPEX needed (mainly due to payrolls). 
 

Medium 
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Project Phase Description Risk Level 

Operational 

 
Risk: Market risk due to the target market. AEInnova is 
targeting large companies. As a result the sales can be 
quite long in some cases. This means that AEInnova has to 
face their OPEX monthly, while income is generated at 
irregular intervals. 
 
Mitigation: AEInnova will pay close attention to their 
working capital and actively plan and manage their 
finances, leaving enough margin to manoeuvre. This is a 
problem that especially affects the company in the early 
years. Once sales and revenue have grown enough, the 
problem will decrease. 
 

High 

 

Financing Options 
According to AEInnova they have already held a first investment round to obtain seed capital in the 

form of equity. This funding round was prepared, executed and closed in just four months.  As a result 

AEInnova obtained two accelerations from a Foundation and from a European EIT, as well as some 

awards and grants from the European Commission and the Spanish government. This has allowed 

them to progress from just an idea to the first prototypes. 

 

The following table outlines the funding AEInnova have considered, from which sources they have 

received funding and how long it took to obtain this funding. 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing 
(months) 

Alternative market finance: 
equity (e.g. private equity 
funds, mezzanine finance 
providers, etc.) 

1 1 6 

Others (Business Angels) 1 1 4 

 
According to AEInnova, they chose business angels as financing sources as they are not focused on 
obtaining short-term gains, but on the company over the long-term. This focus allows AEInnova more 
freedom in how they operate the company without applying a lot of pressure while they are 
developing their technology and testing the markets.  
 
AEInnova has also considered investment funds and other institutional investors, but found that these 
are focused too much on short and medium term profits. This forces the company to grow fast to 
obtain a satisfactory exit. In particular, AEInnova has spoken with some venture capital firms and 
found that they were too aggressive in their approach with a focus on increasing the price of the 
company in the short term to sell at a high profit in a short amount of time. 
 
However, for AEInnova this approach did not fit with their long term vision to achieve a highly valuable 
company that not only is a flagship in the Cleantech and energy Harvesting sector, but also creates 
value for society in addition to creating value for its shareholders.  
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Obstacles Faced 
AEInnova indicated that the main obstacles faced in the first financing round were the early stage of 

the technology and the time to market, meaning that it will take some time before investors will see 

the first profits.  

 

Other than this and the issue with focus on short term profits as opposed to long term viability of 

some investors, as outlined above, AEInnova did not face any problems to obtain financing. However, 

AEInnova suggested that, as the level of investment in Spain is lower than in other countries such as 

the UK or the US, the development speed of the technology and the growth of the company may have 

been lower than it might have been had they received more funding early on. 

 

Lessons Learned & Recommendations 

In terms of lesson learned, AEInnova suggested that they found the following two points critical in 

order to obtain investment:  

▪ A clear idea and focus on the value proposal is essential for the investors. Investors not only 

need to understand the technology but also what the business is. In fact the technology often 

is not as important by itself, but by the value that it creates for customers.  

▪ In order to search for funding, a business needs a clear proposal, business idea and an 

identified market. Moreover, the source of funding has to be the adequate for the company’s 

current development stage.  Calling a venture capital firm in a very early stage is probably too 

risky for the entrepreneurs due to the low valuation the venture capital firm will give the 

company, and looking for business angels in an advanced phase with high sales will probably 

not be attractive for them due to the high price of the company.  

 
Options if they do not obtain further financing 

“Obviously we try to be in sales as soon as possible, either to reduce external finance 

needs, and to demonstrate income to have easier access to banking financing if we need 

it. In the worst scenario, we can reduce the dimension of the company to minimums, 

licensing part of our technology to third parties, and putting our focus on selling the IoT 

hardware solutions which market is well developed. We think that our value proposition 

is powerful enough to make a place in this market niche.”  (AEInnova) 
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HELIOVIS 

(Solar Energy - CSP) 
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Project Overview  

Company Name: HELIOVIS AG 

Company Location: Austria 

Energy Sector:  Solar Energy (CSP) 

Development Stage: On the way to be operational 

TRL-Level: TRL-7 

Project Location: Demonstration plant in Abu Dhabi, United Arab Emirates; lead 
production and R&D facility in Wiener Neudorf, Austria 

Potential Target Markets: Mena region and China 

Time-To-Market: Within three years 

Project Description 
HELIOVIS developed the HELIOtube, an inflatable solar concentrator made from plastic films that make 

it easier to produce, transport, build and recycle. HELIOtubes are produced roll-to-roll, shortening 

production time. They are transported in standard freight containers to any destination. Once on site 

they are simply inflated, forming 220 m long tubes. The technology reduces complexity and 

installation time significantly. 

Inside the HELIOtube, a reflective film runs lengthwise, forming two air-tight chambers and 

concentrates sunlight onto a thermal receiver. The wide temperature range of 150 °C to >400 °C 

combined with the very high modularity and scalability allow both smaller-scale applications (like 

water treatment, solar cooling, solar enhanced oil recovery, or other industrial processes also in 

remote areas) and utility-scale power plants with thermal storage and electricity generation.  

According to HELIOVIS, HELIOtubes, once operational, provide thermal heat and electricity for up to 

16 hours a day at prices competitive to conventional energy. Over their entire lifecycle, HELIOtubes 

provide 55 percent cost savings and significantly reduce the complexity in CSP projects.  

HELIOVIS has already established a first semi-automatic factory in Wiener Neudorf, Austria. This 

production facility will be used as a lead plant and R&D facility to i) produce HELIOtubes as needed for 

projects all around the world in the first stage and ii) constantly improve production methods and act 

as a training centre for customers who, at a later stage, may license the production facility.  

The next step for HELIOVIS is to proof the suitability of their technology for harsh conditions and to 

qualify the HELIOtube for larger projects. HELIOVIS has secured the opportunity to verify its 

technology as part of a research project with the Masdar Institute in Abu Dhabi (United Arab 

Emirates), which will provide the perspective of an external reviewer with the support of its highly-

experienced staff for such projects 

The project will act as a demonstration plant for future clients who will most certainly come from the 

MENA region. In addition, the Masdar Institute has expressed the interest to act as a business 

development partner and equity provider for future projects in the region. The plan for HELIOVIS is to 
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follow the successful research project with several commercial projects, making use of Masdar's 

strong ties to the government and local utility providers. 

What makes the technology innovative? 
▪ Other CSP technologies require expensive, large, high-tech installations of heavy mirror-glass 

and support framing. Due to this, the supply of thermal energy by CSP has been possible only 

for large plants, with the technology being perceived as cost-ineffective for small and medium 

plants. In contrast HELIOtubes are made from plastic films and are simply inflated once on 

site. This makes HELIOtubes easier to produce, transport, build and recycle. 

 

▪ HELIOVIS, due to its cost-effectiveness, operates in the segment of thermal energy generation 

that can be used in many applications like solar cooling, water desalination, enhanced oil 

recovery and for industrial processes. The majority of other solar power technologies focus 

on the generation of electricity. 

 

▪ HELIOVIS aims to re-engineer the solar industry from high-tech to smart-tech, bringing cost-

effective solar energy technologies to market, and assuring that from production to end-of-

life, their products are reusable or recyclable. HELIOVIS strives to support a circular economy 

with products that are sustainable and benefit local communities.  

 

Financial Information 
The project in Abu Dhabi itself is a demonstration project to further validate the HELIOtubes. As such 
it will not present investors with a solid return on investment. However, it is nevertheless a vital step 
towards the commercialization of the technology for HELIOVIS, for which the company needs to obtain 
financing. 
 
Given this, HELIOVIS is proposing an equity investment in the mother company for an equal amount 
of shares. The invested money will specifically be used to finance the desert demonstration project. 
However, through this equity investment the investor also has the opportunity to benefit from all 
future project returns instead of the ones from a single project.  
 
HELIOVIS estimates that the total project 
costs will be approximately € 5.5 million, as 
shown in the graph on the right. The majority 
of the cost, approximately € 3.2 million, is 
needed in the first year for the initial 
implementation of the project. HELIOVIS has 
already obtained funding of € 0.5 million 
(100% equity) and is hence looking for 
further financing of € 5 million in the form of 
equity in the mother company. 
 
Once constructed, the plant will have an 
installed capacity of 1,079 kWel, producing an annual energy output of around 2 GWh. This output 
will be fed into the grid in Abu Dhabi, at an expected price of around 0.11 € / kWh, generating an 
average revenue of around € 230,000 per year. The operational expenditures are estimated to be 
around € 13,000 per year. 
 
The table on the next page details the capital and operational expenditures as well as the revenues 
expected in each year over the 20 year lifetime of the plant, while the graph shows the resulting yearly 
cash-flows. 
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 Implemen-
tation 
Phase 

Operational Phase 

 Year 1 Year 1 Year 2  Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 7 Year 8 Year 9 
Production (kWel) - 755.30 755.30 755.30 755.30 755.30 751.52 747.77 2,173 2,162 2,151 2,175 
Revenue - 242,602 242,602 242,602 242,602 242,602 241,389 240,182 238,981 237,787 236,598 239,294 
Capex 3,142,455 266,523 527,392 527,946 528,527 - - - - - - - 
Opex - 13,000 13,000 13,000 13,000 13,000 13,000 13,000 13,000 13,000 13,000 13,000 

Cash Flow -3,142,455 -36,920 -297,790 -298,343 -298,925 229,602 228,389 227,182 225,981 224,787 223,598 46,294 
             
             
 Operational Phase 
 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20  

Production (kWel) 2,165 2,154 2,173 2,162 2,143 2,132 2,122 2,111 2,100 2,090 2,079  
Revenue 238,098 236,907 238,981 237,787 235,723 234,544 233,371 232,204 231,043 229,888 228,739  
Capex - - - - - - - - - - -  
Opex 13,000 13,000 13,000 13,000 13,000 13,000 13,000 13,000 13,000 13,000 13,000  

Cash Flow 225,098 223,907 225,981 224,787 222,723 221,544 220,371 219,204 218,043 216,888 215,739  

             

IRR:   0%19             

 

 

                                                      
19 As this is a demonstration project, it is not expected to generate profits by itself. As a result the calculated IRR was negative (-1.5%). 
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Company Overview 
HELIOVIS was founded in 2009 in Vienna, with the aim to tackle the challenges of complexity and high 
cost of current Parabolic Trough Concentrators (PTC). HELIOVIS HELIOtube aims for innovation 
throughout the value chain to make PTC more competitive and economically sustainable.  

 
Target Markets & Contribution to Energy Targets  
HELIOVIS is planning to focus its efforts on the MENA region and China. According to HELIOVIS, both 

regions have significant solar radiation, project tenders as well as business partners for successful roll-

out of CSP projects. According to HELIOVIS the whole CSP industry is looking East and HELIOVIS 

believes to have a unique first mover advantage to capitalize from the high demand in these regions 

with the results of the Masdar desert demonstration plant.  

According to HELIOVIS, both markets have signalled strong interest to push CSP technologies and to 

increase the installed capacity in their region; specifically: 

▪ China has tendered around 5 GW of CSP projects which will be taken operational by 2020. 

This means that China alone is doubling the total current CSP capacity from all around the 

world. The need to find renewable energy solutions for China's industry is vital to reduce 

carbon dioxide emissions and to stay on top of their increasing energy requirements. 

 

▪ The governments throughout MENA are looking for future energy solutions to cover their 

rising baseload in the time at which oil reserves can still provide a strong financial liquidity. 

This results in a very positive climate for a new CSP technology provider like HELIOVIS because 

policy makers are creating bigger incentives for companies to use renewable energy sources. 

In most cases the government itself is actively looking to invest into projects, as is the case in 

China.  

 

Regulatory Issues 
According to HELIOVIS, because momentum is generated by governments themselves the regulatory 

framework is relatively low to enable easy access for technology providers. HELIOVIS recognises that 

a country like China, of course, comes with well-known risks for new technologies, but believes that 

these can be controlled very well with established strategies.  

HELIOVIS has a solid foundation of intellectual property rights with 12 patent families and over 70 
individual patents in total. All relevant patents have either already been granted or are pending. 
Moreover, HELIOVIS works with renowned legal partners like Davis and Jones with offices located in 
China, allowing them to actively pursue any infringements. In addition, HELIOVIS has its own Chinese 
office that constantly monitors all CSP activities locally. 
 

Project Risks  
The following table presents an overview of the risks that HELIOVIS sees as the key risks they are facing 
both during the implementation and operational phases of their demonstration project in Abu Dhabi, 
as well as an assessment of the risk level posed. 
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Project Phase Description Risk Level 

Implementation 

 
Risk: Issues with the project partner  
 
Mitigation: Both parties have a very high interest in a 
successful project. For the Masdar Institute specifically it 
is very important to show other potential clients that it is 
an ideal partner for testing out new CSP technologies.  
 

Low 

Implementation 

 
Risk: Issues with the local authorities 
 
Mitigation: As outlined above, the Masdar Institute has 
very good incentives to work extremely hard to tackle any 
potential regulatory issues from their side. Moreover, due 
to Masdar’s connection to local authorities any problems 
should be solved easily.  
 

Medium 

Implementation 

 
Risk: Regulatory / Compliance of HELIOtubes 
 
Mitigation: HELIOVIS will make sure that they comply with 
all legal requirements for a project in Abu Dhabi on their 
part. This involves a thorough sourcing process with 
corresponding RFQs that fulfil all regulatory restrictions in 
terms of production and material standards for all 
components made by HELIOVIS or work by subcontractors. 
 

Low 

Operational 

 
Risk: HELIOVIS has undertaken numerous prototypes, 
demo projects and material tests that have constantly 
proven the durability of the HELIOtube and its 
components. Given this, according to HELIOVIS, there is 
only one remaining risk, in the operational phase: The 
unlikely event that the plastic films of the HELIOtube need 
further adaptations for a harsh desert environment. 
 
Mitigation: HELIOVIS does expect some minor issues 
which can be fixed with little effort. However, these issues 
can only be assessed with a full-scale demo plant. More 
importantly the research project will put the HELIOtube on 
the map as a technology for projects to be built in the 
coming years. As such HELIOVIS sees, this not as a risk but 
an opportunity to improve their technology further. 
 

Medium 
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Financing Options 
The following table outlines the funding HELIOVIS have considered, from which sources they have 
received funding and how long it took to obtain this funding. 
 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing (in 
months) 

Alternative market finance: 
equity (e.g. private equity 
funds, mezzanine finance 
providers, etc.) 

26 18 108 

Others: Research grants 17 13 120 

 
Regarding the Abu Dhabi demonstration project specifically, HELIOVIS said that they have been 

looking for financing for around three months.  

 

According to HELIOVIS they have chosen Private Equity Investors as they have an interest in strategic 
partnerships, while financial institutions would not share the same interest. Moreover, thanks to the 
grant programs in Austria, it was possible for HELIOVIS to finance several years of research without 
having to give up shares. HELIOVIS has obtained research grant funding through the Horizon 2020 for 
SMEs programme from the European Union, as well as from a number of Austrian research grants 
such as AWS, FFG, Klien, ZIT. 
 
HELIOVIS suggested that they have targeted these sources of finance from the very beginning to save 
equity investments for a later stage. 
 

Main Obstacles 
According to HELIOVIS they found that financing financing a product development on a scale like 
HELIOTube involves many risks which are typically much harder to control than with smaller 
technology development projects. However, Thanks to excellent research grant programs in Austria 
HELIOVIS was able to develop the HELIOtube to a stage that allows for an investment with controlled 
risks. For HELIOVIS, a main obstacle for the demonstration project in Abu Dhabi is that they are not 
able to obtain any research grants from either the EU or Austria, as the project is not located within 
the European Union. 
 

Options if they do not obtain further financing 
“The proposed project is the next logical step for HELIOVIS and the HELIOtube 

development. A successful project with Masdar Institue in Abu Dhabi represents the 

necessary qualification for the HELIOtube to be considered for larger projects. In any case 

HELIOVIS will try to get this specific project financed including selling majority shares to 

interested parties. A fallback option would be to develop a smaller project in the EU to get 

easier access to research funding by the European Union.” (HELIOVIS) 

 

Lessons Learned & Recommendations 
“For HELIOVIS the proposed project is extremely vital for the further development. This 

puts a lot of pressure on HELIOVIS to develop and run the project successfully and most 

important efficiently. The project should send a clear message of that the applicant is 

trying to achieve and why the proposed project is of importance.” (HELIOVIS) 
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Laminaria  
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Project Overview  

Coordinator: Laminaria NV, Laminaria UK LTD 

Energy Sector:  Wave Energy 

TRL-Level: TRL 6-7 

Project Location: Belgium and UK 

Potential Target Markets: Europe 

Time-To-Market: Three years  

 

Company information 

Company name Laminaria NV, Laminaria UK LTD 

Country Belgium and UK 

Technology category Wave Energy 

Development Stage (TRL) Current 6 and moving to 7 in Q2 2017 

Short description of your 
technology (max 5 lines) 

Laminaria is a wave energy developer who has an innovative 
approach to tackling the challenges in wave energy exploitation. 
The main concern in wave energy is survivability, with its energy 
exposure regulation Laminaria has made this cause of failure for 
past technologies its main differentiator. As a result of this 
innovative approach wave energy can reach its full potential and 
become a stable and reliable energy source, making it a viable 
candidate for providing the base load to the grid. 

 

Roll-out Potential 

Time to Market (years) 3 

Current price level (LCOE or 
other measure) 

350 € 

Target price level at market enrty 
(LCOE or other measure) 

120€ 

Target market(s) and estimated 
market size 

Europe wants to have 50 GWatt of marine energy in 2050 

Existing sales agreements and 
licenses 

/ 

Financial Information 

Amount and type of finance 
secured to date (EUR) 

1000 € Grant, 2000 k € equity 

Total finance requirement for 
next round of financing (EUR) 

20.000 € 

Of which equity (EUR) 8000 k € 

Primary purpose of next financing 
round 

the development of a commercial scale demonstration array of 17 
wave convertors 

 

 



Building the Investment Community for Innovative Energy Technology Projects -  
Deliverable D2: Portfolio of clean energy innovation projects  

 

104 COMMERCIALLY SENSITIVE 

 

 

 

 

LOVE 
(Energy savings – Industry) 

LOw-temperature heat Valorisation towards Electricity production 
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Project Overview  

Coordinator: Ecole Polytechnique Federale De Lausanne (EPFL) 

Energy Sector:  Energy savings - Industry  

Development Stage: Testing / Demonstration20 

TRL-Level: TRL-4 

Project Location: Switzerland 

Potential Target Markets: Primarily Northern and Central European countries; but 
applicable worldwide  

Time-To-Market: Three to four years  

 

Project Description 
The aim of LOVE is to improve the energy efficiency in process industry, by converting low temperature 

heat (currently unused) into electricity. Specifically, the LOVE project aims to develop a new 

technology for thermally driven heat pumps that outperforms current technology both in terms of 

efficiency and investment cost.  

A topping Organic Rankine Cycle (ORC) receives heat and transforms part of it into mechanical work 

through a high speed turboexpander. The mechanical power is used to directly drive the centrifugal 

compressor of a vapour compression heat pump cycle (HP). Both condensers of the ORC and of the 

HP are operating at the same intermediate temperature levels and reject heat used for heating 

purpose.  

The concept has been proven experimentally and is based on small-scale turbomachinery (OD <20mm) 

supported on gas-lubricated bearings and rotates at speeds in excess of 200 krpm. The technology can 

easily be scaled so that it can be used in both domestic and industrial applications.  

The technology is currently at TRL-4. Further funding is required to commercialize the system.  

What makes the technology innovative? 
 

▪ The heart of this thermally driven heat pump consists of only one rotating element, which 

makes it very reliable, simple and therefore elegant solution.  

 

▪ The key innovation is the reduced scale turbomachinery supported on gas-lubricated 

bearings. Once the rotor is floating on the gas cushion, there is no mechanical contact. Hence, 

the product has an unlimited lifetime.  

  

                                                      
20 Proof-of-concept operation in lab has been achieved.  
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Financial Information 
The project team estimates that it will take around 3-4 years 
until they are able to be commercially operable with their 
technology, assuming that they receive the necessary 
funding. The project team estimates that it needs funding of 
€ 3.4 million, over four years to reach the commercial phase, 
as shown in the graph on the right. 
 
The graph below shows the number of units the project team 
estimates to be able to sell in each year of the 
implementation as well as the operational phase. 
 
 

 
 
While growing their sales, the project team will also work to reduce the price of each unit as shown in 
the graph below. 
 

 
 
Given these sales and price forecasts, the table on the next page shows the forecasted revenues in 
each year of the implementation and construction phase. These are contrasted with the estimated 
cost of staff (OPEX) and the estimated capital expenditure. In particular, the project team assumes 
staff costs of € 100,000 per full-time employee and a capital expenditure of 20% of staff costs in each 
year.  
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Cash Flow  

  

 Implementation Phase Operational Phase 
 Year 1 Year 2 Year 3 Year 4 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 

Revenue 150,000 280,000 400,000 800,000 6,400,000 10,336,000 16,201,680 24,623,810 36,261,540 51,674,120 
CAPEX 200,000 400,000 500,000 800,000 74,667 126,933 209,440 335,067 519,400 779,147 
OPEX 200,000 300,000 500,000 500,000 373,333 634,667 1,047,200 1,675,333 2,597,000 3,895,733 
   FTE Staff - - - - 3.7 6.3 10.5 16.8 26.0 39.0 

Cash Flow -250,000 -420,000 -600,000 -500,000 5,952,000 9,574,400 14,945,040 22,613,410 33,145,140 46,999,240 
           
           
 Operational Phase  
 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15  

Revenue 71,189,505 94,682,889 121,436,424 149,983,863 178,110,216 203,024,661 221,782,869 231,770,331 231,213,010  
CAPEX 1,129,800 1,581,720 2,135,280 2,775,827 3,469,760 4,163,693 4,788,280 5,267,080 5,530,467  
OPEX 5,649,000 7,908,600 10,676,400 13,879,133 17,348,800 20,818,467 23,941,400 26,335,400 27,652,333  
   FTE Staff 56.5 79.1 106.8 138.8 173.5 208.2 239.4 263.4 276.5  

Cash Flow 64,410,705 85,192,569 108,624,744 133,328,903 157,291,656 178,042,501 193,053,189 200,167,851 198,030,210  
           

IRR: 133.5%          



Building the Investment Community for Innovative Energy Technology Projects -  
Deliverable D2: Portfolio of clean energy innovation projects  
 

108 COMMERCIALLY SENSITIVE 

As the project team is planning to sell their technology, there is always a risk that the market demand 

is lower than anticipated. The graph below shows the number of units the project team needs to sell 

in each year of the operational phase, in order to break even; that is for the net operating cash flow 

in that year to be exactly equal to zero, given their project cost estimates. 

 
 
Company Overview 
The LOVE project was implemented by a consortium of project partners, as shown below, coordinated 
by Ecole Polytechnique Federale De Lausanne. 
 

 
 

Target Markets & Contribution to Energy Targets  
The technology is applicable world-wide. Primary EU-countries targeted, according to the project 
team, will be: Northern and Central European countries (Germany, Italy, Austria, Switzerland, 
Scandinavian countries). 
 
According to the project team, the driving heat for the proposed concept can be of any nature, i.e. 
solar, biomass, fossil, synthetic fuels or even industry process waste heat. As such the project is well 
aligned with the nuclear phase out and the requirement of a larger share of renewable energies in 
domestic, commercial and industrial applications for both heating and cooling.  
 

Regulatory Issues 
According to the project team, no regulatory issues are expected as the technology has been 

developed within the current heat pump regulations.  
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Project Risks 
The following table presents an overview of the risks that the project team sees as the key risks they 
are facing both during the implementation and operational phases of their project, as well as an 
assessment of the risk level posed. 
 

Project Phase Description Risk Level 

Implementation 

 
Risk: The key technological risk is taking the technology 
from its current TRL-4 status to an industrialized, reliable, 
scalable and cost optimized system.  
 

Medium 

Implementation 

 
Risk: The key financial risk is that this product needs 
significant funding for the industrialization and for the first 
years into the commercialization phase.  
 

High 

Operational 

 
Once the product is industrialized, the project team does 
not expect any major risks in the operational phase, in 
particular because the system can be used in a very 
versatile manner in many different applications.  
 

- 

 

Financing Options 
As the project is developing a new technology and still has a relatively low TRL level, the project team 

has not been looking for funding for the project yet. The initial project was funded under the FP7 

programme by the European Commission. 

Main Obstacles 

Options if they do not obtain further financing 

“I cannot start the venture if I do not manage to get the funding” (Jürg Schiffmann, EPFL) 

 

Lessons Learned & Recommendations 

“Simplify the technological explications and enhance the commercial communication 

with respect to the potential advantages of the novel technology” (Jürg Schiffmann, 

EPFL) 
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Phoenix BioPower 
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Project Overview  

Company Name: Phoenix BioPower 

Company Location: Sweden 

Energy Sector:  Bio Power, CHP 

TRL-Level: TRL 3-7 

Project Location: Sweden  

Potential Target Markets: Primary markets: Nordics, China & India 

Time-To-Market: 3 to 5 years 

 

Company information 

Company name Phoenix BioPower 

Country Sweden 

Technology category BioPower, CHP, Utility scale 

Development Stage (TRL) TRL 3-7 

Short description of your 
technology (max 5 lines) 

Gasification of biomass under high pressure, <70 bar 

Massive steam injection, steam as heat carrier 

Process heat integration 

Gas turbine combustion at high pressure, <70 bar, and high steam 

mix, <50%. 

Electrical efficiency <60% (2x traditional Steam Cycle technology!) 

Roll-out Potential 

Time to Market (years)- 3-5 

Current price level (LCOE or 
other measure) 

Target ~€47/MWh @CHP, ~€60 @power only 

Target price level at market entry 
(LCOE or other measure) 

See above 

Target market(s) and estimated 
market size 

Primary markets; Nordics, China and India. Secondary markets; 
EU, Eastern Europe, Sub-Sahara Africa and Americas. 
Market size +40 billion € in Nordics alone.  
Primary fuel source is forest industry wastes, ~50 TWh in SE and 
FI alone. 
Technology to be adapted for agro wastes like Straw, Corn staver, 
Bagasse, straw etc. Only corn staver in DE represents a potential 
of 15 TWh/a in power generation.   

Existing sales agreements and 
licenses 

Technology still in development, N/A. 

Financial Information 

Amount and type of finance ~600’€ in private and public funding 
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secured to date (EUR) 

Total finance requirement for 
next round of financing (EUR) 

4.7 M€ 

Of which equity (EUR) 1 M€ 

Primary purpose of next financing 
round 

Technology development; Proof of concept test-rig with integrated 
continuous operation under industrial conditions.  

Other forms of support/ 
partnership envisaged (e.g. 
industrial partnerships) 

Industrial development partnerships will be required regarding: 
Gas turbine development, biomass gasification, biomass 
pressurization, Plant design and construction and marketing.  
PoC will be followed by a pilot plant at 1/10 scale, proving 
continuous operation and efficiencies. Will be built via a 
consortium. 

 

  



Building the Investment Community for Innovative Energy Technology Projects -  
Deliverable D2: Portfolio of clean energy innovation projects  
 

113 COMMERCIALLY SENSITIVE 

 

PROMETHEUS-5 
(Combined Heat and Power Generation) 

Micro CHP System 

 

 
 

 

 

 

     
  



Building the Investment Community for Innovative Energy Technology Projects -  
Deliverable D2: Portfolio of clean energy innovation projects  
 

114 COMMERCIALLY SENSITIVE 

Project Overview  

Company Name: Helbio S.A. HYDROGEN & ENERGY PRODUCTION SYSTEMS 

Company Location: Greece 

Energy Sector:  Combined Heat and Power Generation 

Development Stage: Testing / Demonstration21 

TRL-Level: TRL-7 

Potential Target Markets: Central Europe, Scandinavian Countries, India, Japan 

Time-To-Market: Within two years 

 
Project Description 
The PROMETHEUS-5 project proposes a highly innovative, environmentally friendly and efficient 
solution for power and heat generation, using hydrogen and fuel cells. HELBIO’s technology is based 
on proprietary and patented reactor – catalyst configurations for reformation processes and efficient 
integration of hydrogen generation with fuel cells.  
 
Prometheus-5 is designed for dual operation, to function either as a stand-alone power system 

delivering up to 5 kW of electrical power or as a Combined Heat and Power (CHP) system delivering 

additionally up to 7 kW as thermal energy. The 5 kW power system used is multi-fuel fed and uses a 

low-temperature Proton Exchange Membrane Fuel Cell (PEMFC). The system can be used either for 

stationary applications (e.g. telecommunication stations, households and other building) or for mobile 

applications (boats and trucks for auxiliary power).  

The overall project aims towards commercialization of the Prometheus-5 product and its launching 
into the international market. This includes all prerequisite steps that have to be done to move from 
the current limited prototype construction phase to the production of large volumes of the 
commercial product. The specific objectives and challenges which Helbio aims to address during the 
two year pre-commercialization phase are: 
 

▪ To standardize the manufacturing process for industrial mass production of Prometheus-5 

▪ To apply and test alternative, efficient and economically viable, manufacturing processes for 
various product sub-systems 

▪ To build 10 prototypes and perform extensive field testing in different environments.  

▪ To confirm attainment of electrical overall (electrical + thermal) efficiency under field 
operation. 

▪ To confirm significant reduction of the carbon footprint compared to conventional 
technologies. 

▪ To perform product certification, initially for Europe, the U.S.A. and Japan.  

                                                      
21 Currently, Prometheus-5 is in a pre-commercial stage and can be considered as advanced prototype demonstrative unit. Such 
units have been installed and are in operation in various parts of the world. 
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▪ To identify financial/manufacturing partners and vendors for commercialization of the 
product in selected regions. 

▪ To complete the design of a production line with a capacity of 5,000 units per year.  

 
After successful completion of the pre-commercialization phase, Helbio plans to construct a 
manufacturing plant that will allow mass production, and hence commercialisation of their product.  
 

What makes the project innovative? 
▪ HELBIO has developed the proprietary Heat Integrated Wall Reactor (HIWAR) as well as 

proprietary catalysts for the production of hydrogen, all of which are protected by a series of 
international patents. 

 
▪ Currently, the targeting market segment (remote or back-up power generation) is served by 

diesel or gasoline generators which rely on mature and relatively low cost technology. 
However, conventional gensets offer about half of the electrical efficiency (normally around 
16%, in this power range), and present other significant drawbacks such as: high operational 
and maintenance costs, emission of large quantities of greenhouse gases (CO2, HCs) and 
atmospheric pollutants (SOx, NOx, CO, particulates), vibration and noise.  

 
According to Helbio, commercialization of their system will result in power generators having 
electrical efficiency twice that of the conventional ones, leading to proportionally reduced fuel 
consumption, proportionally reduced GHG emissions and near elimination of emission of 
atmospheric pollutants. Moreover, the use of alternatives to gasoline and diesel fuels, like 
propane/LPG, NG and, especially, biogas, a renewable fuel, will be introduced in the power 
generation market.  

 
The main advantages of Prometheus-5 over the products which currently dominate the 
market, i.e. internal and external combustion engines (ICE and ECE), include:  
 

- higher electrical and overall efficiency (35% and 85% respectively, versus less than 20% 
and 70%),  

- significantly lower maintenance costs,  

- dramatically reduced emissions (no SOx , very low NOx, much lower CO2), and  

- very low noise levels  

 

Financial Information 
The total budget for the commercialization of 
PROMETHEUS-5 is approximately € 1.7 million. Of this 
total budget, 70% (€ 1,212,000) will be covered by 
Horizon 2020.  
 
Helbio is looking for further financing of around € 
500,000 in the pre-commercial phase.  
 
This funding is needed for the final development of 
the PROMETHEUS-5 product such as product and 
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peripheral equipment standardization and acquisition, certification, extensive field testing etc. Helbio 
is planning to achieve commercialization of PROMETHEUS-5 within the next two years. 
 
Once the product has reached the commercial stage, Helbio aims to construct a factory that will allow 
mass production of the PROMETHEUS-5 product and estimates that it will need further funding of 
approximately € 6.5 million for this. 
 
Helbio aims to sell each unit at a price of € 12,000 per unit and estimates that they can grow their 
sales from 150 units in year one to over 4700 units in year 5 of the commercial phase. The graph 
overleaf shows Helbios projected sales for the first five years of the commercialization phase. 
 

 
 
Based on these figures, Helbio projects that they could generate a revenue of € 1.8 million in year 1, 
rising to around € 57.1 million in year 5. The table below shows the projected costs and revenues 
based on Helbio’s estimates.  
 
 Pre-Commercialization Commercialization 

 Year 1 Year 2 Year 1 Year 2 Year 3  Year 4 Year 5 

Revenue - - 1,800,000 3,840,000 16,080,000 29,400,000 57,120,000 
Capex 692,800 1,039,200 5,136,000 - - - - 
Opex - - 2,672,561 3,974,031 11,766,392 19,964,125 36,749,444 

Cash Flow -692,800 -1,039,200 -6,008,561 -134,031 4,313,608 9,435,875 20,370,556 
        

IRR: 47.88% 
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As Helbio is planning to sell PROMETHEUS-5 units, there is 
always a risk that the market demand is lower than 
anticipated. The graph to the right shows the number of units 
Helbio needs to sell in years three, four and five, in order to 
break even; that is for the net operating cash flow in that year 
to be exactly equal to zero. These numbers are based on a 
sale price of € 12,000 per unit. 
 

Company Overview 
Helbio was founded as a spin-off from the University of Patras in November 2001. Since then, its aim 
has been to commercialize fuel processing technologies.  
 
Helbio now develops industrial use hydrogen production systems as well as Combined Heat and Power 
(CHP) production systems. It has developed a number of products, including Green Hydrogen (GH2), 
an advanced fuel processor that is already on the market. Helbio is now looking to commercialize new 
products, including PROMETHEUS-5. 
 
Helbio is a small company, with ten employees (as of 2015). The operating revenue of Helbio was € 
570,822 in 2013, € 587,031 in 2014 and € 585,354 in 2015. The company is owned (100%) by ELVIO 
HOLDINGS S.A.22 
 

Target Markets & Contribution to Energy Targets  
According to Helbio, the priority for PROMETHEUS-5 is Europe, as there is a proven interest for 
environmentally friendly and cost and energy efficient technologies. Countries of particular interest 
are: Germany, UK, the Netherlands and Scandinavian, Japan, India. 
  
In particular, Helbio believes that Germany could be a leading target market for the PROMETHEUS-5 
for the following reasons: 
 

▪ Germany is the European leader in the uptake of Fuel Cell micro-CHP systems with an 
extensive field test programme that started in 2008 (Callux).  

▪ High electricity prices in the country make self-generation of power more attractive.  

▪ The state’s supportive policy for alternative energy generation (subsidy programs). 

▪ In particular, there are several tax exemptions and subsidies for Fuel Cell micro-CHP systems 
in Germany. 

▪ The existence of greater willingness of end - customers to innovate in relation with their 
heating systems. 

 
PROMETHEUS-5 is aiming to enter the following targeted markets: i) on or off – grid houses and 
buildings, ii) marine segment, iii) telecommunication stations. The following section outlines Helbio’s 
views on the market demand in these target markets as well as how their technology can contribute 
to achieving the European energy targets. 
 
In the case of on or off – grid houses and buildings, the main benefits of using Prometheus-5 include:  
 

- energy savings due to high electrical efficiency and very high overall efficiency (electrical + 
thermal), 

                                                      
22 Based on records available in ORBIS as of 10/03/2017. 
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- reduced (or zero, depending on fuel) CO2 emissions, essentially elimination of emissions of 
atmospheric pollutants such as NOx, SOx and particulates, and;  

- Dramatically reduced noise and vibration level.  

Moreover, Prometheus-5 will capitalize on existing natural gas infrastructure, or on existing LPG 
distribution networks or on local biogas production. 
 
From the economic point of view, for on-grid applications, the economic viability of Prometheus-5 for 
a specific area depends on the cost of electricity in relation to the cost of natural gas. The spark spread 
of electricity to gas is a good indicator for the economic attractiveness of Prometheus-5. With growing 
spark spreads, distributed generation from natural gas becomes more attractive.  
 
Within the European Union, Germany, Ireland, United Kingdom and Belgium possess the highest spark 
spread between electricity and natural gas costs. The addressable market (replacements and new gas-
fuelled CHP systems) for three of the largest European countries (Germany, UK, Italy) exceeds 3 million 
units annually23. The total European market size is estimated to be more than 6 million units annually. 
 
The marine segment, for boats longer than 10 m, has a global production of approximately 500,000 
units per year, mainly in the US and Europe. The market is very large considering that the European 
Boating Industry represents approximately 6 million boats. The market is strongly dependent on the 
global economic climate and shows a low rate of growth. A main advantage is that average boat cost 
is higher than € 0.5 million, thus it can easily absorb the cost of Prometheus-5. It is estimated that the 
marine gensets market in Europe is expected to grow at a compound annual growth rate (CAGR) of 
4.13%. 
 
In telecommunication stations, fuel cell based systems, like Prometheus-5, offer many advantages 
which include reliability, low maintenance costs, reduced frequency of refuelling and reduced cost. 
Thus, these markets are expected to be established globally in the next years. Beginning with initial 
government-supported installations in the US, the rapidly expanding growth of cellular networks has 
fuelled a global need for reliable, climate-resistant power supply for the towers. An average mobile 
communication provider has over 3,000 cell stations placed over a territory of 100,000 km2, including 
countryside locations. In most countries, there are more than 3 mobile network providers with 
independent networks. It is estimated that Europe has more than 1 million stations installed. About 
20% of these stations, or 200,000 units, require power independency from the grid, either because 
they are placed in off-grid locations or because they need back-up power as they are critical for the 
telecom network.  
 

Regulatory Issues 
To the best of Helbio’s knowledge, there are no national laws which may obstruct the launching of 
this new product in the market. However, PROMETHEUS-5 will have to conform to a number of 
product restrictions: 
 

▪ In Europe, all commercial products have to be C.E. marked in order to be sold within the 
European Market. Prometheus-5 will have the CE marking. Applying for a CE mark is a matter 
of conformity to EU directives.  

▪ Helbio will further ensure that all their products will conform to all EU applicable directives. 
For example, in the CHP case, all micro-CHP units, as new heating appliances, will have to be 
certified against the Gas Appliance Directive 2009/142/EC (ex- 90/396/EEC).  

                                                      
23 Ammermann, H. (2015). Advancing Europe’s energy systems: Stationary fuel cells in distributed generation. Available at: 
http://www.fch.europa.eu/sites/default/files/FCHJU_FuelCellDistributedGenerationCommercialization_0.pdf [accessed 
22/03/2017] 

http://www.fch.europa.eu/sites/default/files/FCHJU_FuelCellDistributedGenerationCommercialization_0.pdf
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▪ Concerning the US, Japan and Asian markets, the restrictions which apply for all commercial 
products apply also for Helbio`s products.  

 

Project Risks 
The following table presents an overview of the risks that Helbio sees as the key risks they are facing 
both during the implementation and operational phases of their project, as well as an assessment of 
the risk level posed. 
 

Project Phase Description Risk Level 

Pre-
Commercialization 

 

Risk: Although the Prometheus-5 product is based on 
innovative and efficient technologies, these are not 
mature yet as compared with the conventional ones. This 
fact creates a number of risks related to the product 
standardization, including the final design of the system, 
peripheral equipment standardization and acquisition, 
certification etc. In addition, there is a need for extensive 
field testing of the pre-commercial product in order to 
assure that all teething problems have been eliminated, 
before reach the commercial phase. 
 

Medium 

Pre-
Commercialization  

 
Risk: Inability to find the funding required for the 
intermediate step to reach the commercial phase.  
 

Medium 

Commercial 

 
Risk: Market Risk of not reaching the projected sales due 
to: 
 

▪ the acquisition cost being too high 

▪ the current distribution channels not expanding 
enough 

▪ no strategic agreements in the regions Helbio 
plans to operate can be reached 

 

High 

Commercial 

 
Risk: Helbio’s technological advantage may be overcome 
by larger companies with more spending power. 
 
Mitigation: Helbio holds six international patents for their 
technology, minimizing this risk. 
 

Low 
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Financing Options 
The following table gives an overview of the funding sources Helbio has considered for financing of 

the PROMETHEUS-5 project. 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing 
(months) 

Banks 1 - - 
Alternative market finance: 
loans (e.g. asset based 
lenders, hedge funds, private 
placements, etc.) 

1 - - 

Alternative market finance: 
equity (e.g. private equity 
funds, mezzanine finance 
providers, etc.) 

3 - - 

Others: HORIZON 2020 and 
COSME 

2 1 6 

 
So far all financing for PROMETHEUS-5 comes from the EUROPEAN COMMISSION, HORIZON 2020, 
Research & Innovation Framework Programme ("SMEInst-09-2016-2017: Stimulating the innovation 
potential of SMEs for a low carbon and efficient energy system). 
 
Helbio is in contact with other sources and, according to Helbio, the responses are not negative. 
However, these sources want to wait and see the next steps of the project as well as the commercial 
initiatives. Helbio believes that the development and expansion of hydrogen and fuel cell technology 
in the coming years is critical for such decisions.  
 
Obstacles Faced 
According to Helbio, the main obstacles they have been facing are: 

▪ Dominance of fossil fuels in all previous years 

▪ Delay in the development of fuel cell technology 

▪ The product was a prototype with a lower TRL level as of today 

▪ High investment needed for industrialization, especially for the local standards  

 
Lessons Learned & Recommendations 

▪ “Project teams need to believe in the product/service they offer. Especially, if such product is 
distinctive and has specific competitive advantages. If products can serve commonweal, that 
makes the project even more important.  Financial partners need to be persuaded by both 
financials and business potential” (Helbio) 

 
Options if they do not obtain further financing 

Helbio is confident that they will manage to secure further financing needed for the intermediate 

stage of commercialization given the stage that they are today and the very good evaluation they have 

received from Horizon 2020. If Helbio is unable to secure this financing, they suggested that they could 

fall back on bank loans or own capital. 
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REPHLECT (Solar Energy – CPV) 
Recovering Europe’s PHotovoltaic LEadership through high Concentration Technology 
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Project Overview  

Company Name: BSQ Solar 

Company Location: Spain 

Energy Sector:  Solar Energy (CPV) 

Development Stage: On the way to be operational 

TRL-Level: TRL-7 

Potential Target Markets: Mostly Southern Europe 

Time-To-Market: Within three years 

 
Project Description 
BSQ Solar is a manufacturer of High Concentration Photovoltaics Systems (HCPV), now targeting the 

market of distributed and urban PV installations. Their “PowerTree” product is an alternative or 

complement to rooftop PV installations, making solar energy available to home owners who do not 

have enough usable surface space on their roofs, or can/do not want to use their roofs for PV 

installations.   

The PowerTree consists of a 2.5-3 kW generator and a sun-tracker mounted on a high pole. In this way 

the CPV system can be installed in a range of places, including the garden of a house, a parking area 

or a park, without interfering with the movement of objects or people underneath. In addition, their 

product can have as much as four times more energy surface density and up to 70% higher energy 

production per peak power installed compared to conventional silicon based rooftop solutions. For 

the consumer this means that they are able to receive more energy, while using less space. 

Through the REPHLECT business model, BSQ Solar wants to directly reach the retail end customer of 

the residential PV market through a network of so-called Satellite Production Centres (SPCs). These 

SPCs will integrate production and installation, through modular low cost assembly lines developed 

by BSQ Solar, as well as sales resources. BSQ aims to transfer up to 80% of its production close to the 

end-markets through these centres, reducing logistics, creating local jobs and allowing for easier 

construction and maintenance. These SPCs will be set jointly with local partners that can provide 

synergies to the SPC possibly under a set of franchising schemes. 

BSQ Solar has already developed and built assembly lines in Toledo (Spain), which are now up and 

running. BSQ has also already built the first pilot SPC in Morocco, which is also up and running. The 

PowerTree itself is under development, but close to the final demonstration stage. Several forerunner 

systems of the PowerTree have been built and demonstrated for several years. The next steps in the 

implementation and construction phase of the project will consist of: 

▪ Product demonstrations with a set of targeted customers. Feedback from customers will then 

be used to fine-tune the product and move towards a final product release. 

▪ Active product marketing at all levels, partly getting leverage from the said set of pilot 

installations. 

▪ The first three pilot Satellite Production Centres will be set-up in strategic areas. This includes 

the current pilot SPC in Morocco which will only need to be adapted and up-scaled.  
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What makes the technology innovative? 
According to BSQ Solar, the innovation of their approach is threefold: 

▪ At the product level, their system is very efficient and robust, comprising the most effective 

design features at the solar cell level, in its optical train, housing and encapsulation and in its 

sun tracker. The product has already been installed and thoroughly tested in demo sites with 

varied climates, and is protected by a set of 45 patents. 

▪ At the business level, BSQ Solar aims to transfer up to 80% of the production close to the end 

markets; manufacturing only the most critical parts requiring CAPEX intensive manufacturing 

in a centralized way. 

▪ At a market level, BSQ Solar wants to bring HCPV to the residential and distributed PV 

markets, which amounts to up to 50% of the global solar market. BSQ hopes to challenge the 

present model of rooftop based installation in this market by offering a higher energy density 

and a very low installation footprint. 

 

Financial Information 
BSQ Solar estimates that it will take around two 

years for the PowerTree project to become 

commercially operable – i.e. to have released the 

final product, built the first Satellite Production 

Centres and being able to start generating profits 

through sales of their products. 

BSQ Solar is looking to obtain around € 3 million 

in funding to reach this stage of commercial 

operability over the first four years, as shown in 

the graph to the right. 

BSQ Solar estimates that they will be able to 

sell and install PowerTree units with a total 

capacity of 25 kW in the first year, rising to 

150 kW in the second year of the 

implementation phase. They estimate that 

they can start generating profit after four 

years (year 2 of the operational stage), with 

a total sales of 2 MW of all installed units, 

expanding each year as shown in the graph 

to the left. 

In terms of pricing, BSQ Solar suggested they 

would seek to charge an initial turnkey price 

of 2 €/W installed. This will reduce as they 

expand their production capacity and sales, 

as shown in the graph to the left. 

The following table shows the expected 

revenues, based on BSQ Solar’s projected 

sales and prices shown above, and compares 

them with the expected project costs (CAPEX 

and OPEX), supplied by BSQ Solar. 
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Potential Project Cash Flows 

 Pre-Commercialization  

 Year 1 Year 2 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 
Revenue 50,000 300,000 1,187,500 3,800,000 10,800,000 30,600,000 54,400,000 95,200,000 
CAPEX 0 200,000 400,000 600,000 800,000 1,050,000 800,000 1,600,000 
OPEX 895,000 811,000 1,597,500 3,828,000 9,482,000 24,456,000 39,280,000 63,080,000 

Cash Flow -845,000 -711,000 -810,000 -628,000 518,000 5,094,000 14,320,000 30,520,000 
Cumulative -845,000 -1,556,000 -2,366,000 -2,994,000 -2,476,000 2,618,000 16,938,000 47,458,000 
         
IRR: 71.6%       
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As BSQ Solar is planning to sell PowerTree units, this being a totally new product, there is always a risk 

that the market demand is lower than anticipated. The graph below shows the installed MW BSQ Solar 

needs to sell in each year of the operational phase, in order to break even; that is for the net operating 

cash flow in that year to be exactly equal to zero.  

 
 
Company Overview 
BSQ Solar is an SME manufacturer of High Concentration Photovoltaics Systems (HCPV), targeting the 

market of distributed and urban PV installations. The company was founded by end  2009 and is based 

in Madrid, Spain with its factory  in Yeles (Toledo) Spain. The company has a range of solar products, 

and is undertaking solar projects around the world; currently spanning 11 countries across 4 

continents24. The company had an operating revenue of € 548,153 in 2013, € 128,848 in 2014 and € 

250,126 in 2015.25 

 

Target Markets 
BSQ Solar aims to bring HCPV to the residential and commercial markets in the cities, which amount 

to up to 50% of the global solar market. Specifically, BSQ Solar wants to challenge the current system 

of rooftop photovoltaic systems in the residential solar market. According to BSQ Solar, residential 

rooftop PV systems captured 60 % (30 GW) of the overall PV market in 2015 (representing € 90 billion 

in sales), and the market is expected to maintain a similar share until 2023, with volume expected to 

have increased to € 120 billion (63 GW). 

BSQ Solar, in collaboration with renowned market analyst Paula Mints and the Spanish research center 

Tecnalia, having a venture advisory branch, has (preliminarily) identified a set of 20 countries, as the 

most adequate for the first stage deployment of their Satellite Production Centres. These were chosen 

based on their: 

▪ High solar energy resources and a superior rate of direct solar radiation (DNI) to global 

radiation in fixed tilt solar mounts (GTI) 

▪ Cost structure of their distributed solar market 

▪ Market potential 

Each SPC deployed would handle different geographically close markets as well as that of the hosting 

country. 

                                                      
24 A list of current projects can be found on their website: https://www.bsqsolar.com/projects/.  
25 Revenue data obtained from the Orbis database. 

https://www.bsqsolar.com/projects/


Building the Investment Community for Innovative Energy Technology Projects -  
Deliverable D2: Portfolio of clean energy innovation projects  

 

126 COMMERCIALLY SENSITIVE 

EU countries targeted for commercial operation by EU based SPCs would be those of: Spain, Italy, 

Portugal, Greece, Malta, Cyprus and France. Although, which countries would be targeted first is still 

being analysed. 

Target Market Analysis & Contribution to Energy Targets  
BSQ Solar, with support from the said Tecnalia group and consultant Paula Mints, is carrying out a 

PESTEL analysis (Political, Economic, Social, Technological, Environmental, Legal) at a regional level 

and within regions, in the most attractive countries. The regional classification considers Europe, the 

Americas, MENA, Africa, Asia and Oceania.  

According to the PESTEL analysis, Europe has an appropriate framework for the deployment of PV. 

This includes policies that foster the use of renewable energies, a stable economic framework, large 

social acceptance in the use of PV and a history in the development of CPV technology. Moreover, grid 

parity in the residential sector has been achieved in many countries due to high retail electricity prices 

and mid-high irradiation levels. 

 

Regulatory Issues 
Generally speaking the regulatory risks of solar PV businesses, in the commercial phase, are usually 

related to volatility in the regulations that create their markets. However, this is much more 

pronounced in the market segment of utility scale plants (multi megawatt plants) than in that of 

distributed PV. Utility scale PV requires big per-project investments and attractive IRRs are here 

obtained through government incentive schemes which at some point start to decay – become 

unsustainable – and disappear. Only recently utility scale plants are starting to become self-

sustainable through public tenders or PPA with utilities in countries with high solar resource and low 

financing costs.  

Conversely, the regulatory risks of distributed PV have a less drastic impact. They are mostly related 

to the conditions in which grid connection is allowed for solar powered buildings, and system design 

is usually tweaked to comply with local regulations. However, this market segment and its installations 

does not rely so strongly on subsidies and incentives and ultimately the end customer, e.g. a 

homeowner, has as main incentive and interest to reduce its electricity bill.  

The following section provides a summary of the legal framework with regards to PV for a number of 

European target countries. This was undertaken as part of the above referred PESTEL analysis, and 

kindly provided by BSQ Solar: 

France: 

▪ Main supporting scheme/business model: Feed-in-Tariff. Calls for tenders are being also 

promoted by the French government. 

▪ In the residential sector, a FiT system is available for rooftop and BIPV systems. 

▪ In the commercial sector, medium sized PV installations on rooftops with a capacity up to 

100 kWp are essentially supported by the FiT. 

Italy: 

▪ Main supporting scheme/business model: Net-metering and Feed-in-Premium. 

▪ The Italian legislation makes no distinction between residential and commercial 

installations. The net metering mechanism applies to both residential and commercial PV 

systems up to 500 kW. Alternatively, PV plants up to 1 MW can request an annual 

minimum tariff (prezzo minimo garantito) determined by the energy authority under the 

"Ritiro Dedicato" regime. 
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Greece: 

▪ Main supporting scheme/business model: Feed-in-Tariff and Net-metering. 

▪ In the residential segment, a FiT is in force for small PV systems (<10 kW). To be eligible, 

a part of the building's hot water needs must be covered from renewable energy sources 

such as solar thermal systems. Additionally, a new self-consumption scheme (based on 

net-metering) has been in force in parallel for small PV systems (<20kW and <10kW for 

non-interconnected islands) connected to the low voltage distribution network. 

▪ In the commercial segment, the maximum eligible size is 500 kW. 

▪ A new framework for the support of RES is expected for 2016. This new framework 

foresees a feed-in tariff for PV systems below 500 kW while a feed-in premium, combined 

with tenders for PV systems is expected to be introduced for installations over 500 kW. 

Cyprus: 

▪ Main supporting scheme/business model: Net-metering. 

▪ The net-metering is applicable for residential systems up to 3 kW. 

Malta 

▪ Main supporting scheme/business model: Feed-in-Tariff 

▪ The feed-in-tariff is applicable to every segment. Two installation sizes are distinguished: 

between 1-40 kW; and 40 kW to 1 MW. 

 
Project Risks 
The following table presents an overview of the risks that BSQ Solar sees as the key risks they are 
facing both during the implementation and operational phases of their project, as well as an 
assessment of the risk level posed. In addition, BSQ Solar is currently undertaking a detailed risk 
analysis as part of the PESTEL analysis. BSQ Solar is happy to share a summary of this analysis with 
potential investors, once they have made a decision on which target markets to prioritize. 
 

Project Phase Description Risk Level 

Implementation 

Risk: Perceived HCPV Reliability. HCPV lacks the same 
historical track-record as its competing counterpart, 
silicon based PV modules. The market needs to be 
comforted about the reliability and longevity of the HCPV 
generator, being integrated in the proposed system. 
 
Mitigation: There are by now more than 200 MW of HCPV 
system operating worldwide in the field, mostly in utility 
scale plants. Until now, BSQ has 1.5 MW of its HCPV 
systems installed in 11 countries on 4 continents. 
Therefore, there is an existing track record that can be 
referenced in marketing material to provide end 
customers an assurance of reliability.  
 
Furthermore, the CPV community has developed a wide 
corpus of industry standards to ensure the reliability of 
HCPV systems and elements (e.g. IEC-62108, IEC-62787, 
IEC-62989, etc.) in the last decade. Prior to market entry, 
the HCPV generator (tracker, module and other relevant 
components) must be submitted to certified labs to be 
subjected to these tests. Design of the system will be 
observant of these certifications, as is the case of BSQ’s 
present certified products.  

Medium 
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Project Phase Description Risk Level 

 
In addition, a Product Technical Due Diligence (PTDD), a 
well-known PV market tool to increase bankability is to be 
contracted from a leading Technical Advisory Firm in order 
to eventually be able to obtain backing from specialized 
insurance companies, to the installation and product 
warranty terms that will have to be issued with the system 
in its commercialization stage. 
 

Implementation 

Risk: Customer acceptance. Given the new design of the 
PowerTree, there may be inertias that need to be broken 
with regards to potential customers considering 
alternative ground based or roof mounted PV-installations 
over the PowerTree. 
 
Mitigation: Prior to the full commercial launch of the 
PowerTree, BSQ Solar will gather customer satisfaction 
feedback with regards to how well and how nicely they 
feel the product fits in their home. Design revisions 
undertaken to assemble the new system sought will also 
pay attention to the aesthetics and deliver city friendly 
systems.  In addition, tests in real operating conditions, will 
seek to understand how well the PowerTree is perceived 
in terms of ease of installation, management, 
maintenance, etc. The result of this assessment should 
help to further refine, where necessary, the system design 
prior to its full commercial launch.  
 

Medium 

Operational 

 
Risk: Regulatory risks related to the conditions in which 
grid connection is allowed for solar powered buildings, and 
system design, as outlined previously. 
 
Mitigation: System design can be tweaked to comply with 
local regulations.  
 

Low 
 

Operational 

 
Risk: Market Demand risks. As BSQ Solar is aiming to sell 
its product, the main risks in the operational phase relate 
to a lower than expected demand for their products. 
 
Mitigation: As outlined before, BSQ Solar will undertake 
specific product demonstrations with a set of targeted 
customers. Customer feedback will then be used to fine-
tune the product before a final commercial release.  
 
Moreover, while BSQ Solar estimates that their sales will 
grow rapidly once they are operational, the actual sales 
needed to break even (i.e. for the cash-flow in a particular 
year to be exactly equal to zero), are comparatively low 
(see financial information section). 
 

Medium 
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Financing Options 
BSQ Solar indicated that they have been looking for further financing for their project for around one 

year. The following table outlines the funding BSQ Solar have considered, from which sources they 

have received funding and how long it took to obtain this funding. 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing (in 
months) 

Alternative market finance: 
equity (e.g. private equity 
funds, mezzanine finance 
providers, etc.) 

2 1 18  

 
Regarding the reasons for considering these investors, BSQ Solar suggested that they did not have a 

clear reason. Rather, as they are a company with no significant expertise in funding, they relied on 

M&A consultants at some point. These consultants proposed seeking funding through Spanish venture 

capitalists. However, BSQ Solar found that there are very few venture capitalists in Spain, and those 

that are there are strongly risk averse technology-wise. Moreover, BSQ Solar found that they often 

require co-investment parties, sometimes with industrial synergies, which makes the task of raising 

even a small amount daunting.  

Furthermore, BSQ Solar found that a stigma against solar has developed in Spain in recent years, due 
to government cuts on incentive schemes. However, this trend may be about to be reversed due to 
changes in the government composition and almost all parliamentary parties having turned 
supportive of PV. 
 
Main Obstacles 
BSQ Solar suggested that the main obstacles they have faced in obtaining finance were: 

▪ A negative perception of solar energy in Spain – i.e. a feeling that there's nothing that can be 

done against the Chinese solar industry and its commoditized technology/products, except to 

surrender.  

▪ Need to gather several co-investors, some of them already operating in the same field, which 

is very difficult to manage with limited resources and time. 

▪ A dislike for technology and any kind of early mover advantage. BSQ found that this seems to 

be specific to Spain and that Spain’s industry leaders prefer to be followers in technology-

based businesses.  

 

Given this, BSQ Solar found that the only real funding sources found in Spain are public sources. 

However, their experience here is that the amount of red tape in Spain is enormous and this can result 

in companies spending much more time filling in forms and reports, than in moving their products and 

sales ahead.  

Options if they do not obtain further financing 
BSQ Solar suggested that they have other important projects that are also market driven can generate 
important self-funding possibilities for their PowerTree project. This includes, large utility scale plants 
in Morocco and Russia, based on the REPHLECT local manufacturing approach, as well as a business in 
PV plant development, which they are currently developing based in Dubai. 
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Lessons Learned & Recommendations 

“Our experience with BSQ is perhaps too local. Spain, and possibly EU, does not seem to 

have a good VC framework, at least when compared to the one we have known in a past 

successful venture in Silicon Valley.  

So first practical recommendation could be: ‘start your technology based ventures in the 

US’ – they really have the culture of seriously ‘gambling’ with technology-based 

businesses, and this is what makes them superior to the rest. This statement can be toned-

down after the burst of the Cleantech bubble (Solyndra, etc.), but even so their 

receptiveness is in our opinion higher than anywhere else in the world.  

Also, be careful about trends, you must understand where your proposal stays in its 

specific hype-cycle. Venture capitalists, such as people in general, seem to move like flocks 

and you ought to be in the positive slope of the hype to increase your funding possibilities” 

(BSQ Solar) 
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Resen Waves 

(Wave Energy) 
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Project Overview  

Company Name: Resen Waves 

Company Location: Denmark 

Energy Sector:  Wave Energy  

Development Stage: On the way to be operational 

TRL-Level: TRL-7 (about to move to TRL-9) 

Project Location: Likely Denmark, but could also be in other EU countries 

Potential Target Markets: All countries exposed to the Atlantic Ocean and the North Sea  

Time-To-Market: Buoys have been released for sale in April 2017 

 
Project Description 
Resen Waves have developed a simple and cost effective wave energy buoy concept, which will be 

commercialised in small scale 5 kW modules. Despite the small nature of the modules, they can be 

operated in full ocean exposure in the most energetic sea´s with big wave resources. The 5 kW 

modules are easy to install from small vessels and can be operated in parallel in groups of 100 kW up 

to 1 MW.  

The buoy modules consist of a float and a water proof drum, which contains all the mechanical and 

electrical parts in dry air. This converts the horizontal and vertical wave action into electric power with 

a direct mechanical to electric drive, with few moving parts. Applications for the buoys include power 

generation and real time data connection for instruments and subsea systems in the sea for the 

offshore oil & gas industry and hydrographic operators. 

The business model of Resen Waves is to sell the buoys to customers who would either use their 

technology to feed electricity into the grid or customers that would use the generated electricity 

themselves. This allows Resen Waves to generate revenues from the sale of the buoys as well as from 

servicing them. 

The buoys have now been released for sale, and Resen Waves is looking for further funding in order 

to grow. In particular, the commercialisation strategy of Resen Waves is based on the idea of starting 

small, with only a few buoys installed, and gradually increasing the number of buoys. This gradual 

implementation will allow Resen Waves to learn from the operation of the buoys and to then build on 

the gathered experience to gradually scale-up the buoys to higher power levels, thereby reducing the 

risk to a minimum . 

What makes the technology innovative? 

▪ The buoys are the first commercial wave energy buoys. 

▪ The buoys are low weight compared to the power output which is essential for a commercial 

future for wave energy.  
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▪ The buoys allow a start with a small number of buoys and then grow the output in incremental 

steps. 

▪ The buoys are covered by 2 patents, which are related to the simplicity of the buoys. 

 

Financial Information 
The financial information presented here 
is based on an example 1 MW commercial 
wave energy project, highlighting Resen 
Waves strategy of starting small and 
growing gradually. The project would be 
built up in phases over five years. In the 
first year, 10 kW (2 buoys) will be installed 
and grid connected. Using the experience 
gained, a further 40 kW (8 buoys) would 
be installed in year 2, 150 in year 3, 300 in 
year 4 and 500 in year 5, reaching an 
installed capacity of 1000 kW (200 buoys) 
after 5 years. 
 
Resen Waves estimates that for such a project they will need to obtain total funding of € 10 million 
over the five years to achieve this. Of this total, Resen Waves has already secured € 0.5 million of 
funding for the first year. Resen Waves is looking to obtain a mix of debt (25%), equity (25%) and other 
funding such as grants (50%). 

 
 
As outlined above, potential clients could either use the electricity of the buoys themselves or feed 
the generated electricity into the grid. For Resen Waves revenues would be generated from both the 
sale of the buoys to the client as well as servicing fees. Resen Waves is selling the buoys for 20,000 € 
/ kW installed.  
 
In the example of installing 1000 kW over five years, this would generate a sales revenue of € 20 
million. In addition, to this sales revenue, Resen Waves will also generate a revenue from servicing 
the buoys. This will be 4% of total CAPEX (€ 400,000) per year. 
 
Operational expenditures are estimated to be around 8% of CAPEX a year, until the full operational 
capacity of 1000 kW is reached and € 200,000 (half the servicing fee charged to clients) thereafter. 
 
The table on the next page shows the resulting cash-flows from this project. 
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Potential Project Cash-Flows 

 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 
Capacity (kW) 0 10 50 200 500 1,000 1,000 1,000 
Revenue 0 200,000 800,000 3,000,000 6,000,000 10,000,000 400,000 400,000 
Capex 1,000,000 2,000,000 1,000,000 2,000,000 4,000,000 - - - 
Opex 0 16,000 64,000 240,000 480,000 800,000 200,000 200,000 
Cash Flow -1,000,000 -1,816,000 -264,000 760,000 1,520,000 9,200,000 200,000 200,000 
         
 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15  
Capacity (kW) 1,000 1,000 1,000 1,000 1,000 1,000 1,000  
Revenue 400,000 400,000 400,000 400,000 400,000 400,000 400,000  
Capex - - - - - - -  
Opex 200,000 200,000 200,000 200,000 200,000 200,000 200,000  
Cash Flow 200,000 200,000 200,000 200,000 200,000 200,000 200,000  
         

IRR: 40.6%         
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Company Overview 
Resen Waves was founded in 2010. The company has spent the past six years developing their wave 
energy technology and is now ready to launch the technology commercially. The company is being led 
by Per Resen Steenstrup, who has over a decade of experience in the wave energy industry.  

 
Target Markets & Fit with Energy Targets  
According to Resen Waves, their technology could in theory be implemented in all EU-countries that 
are located next to the North Sea or the Atlantic Ocean. However, whether implementation in a 
particular country makes sense commercially, is dependent on the conditions in the country in terms 
of permitting and feed in tariffs. At this stage Resen Waves suggested that they have a big interest in 
the UK, Ireland, Denmark, Germany, France, Belgium and Holland.  

 
For Resen Waves, Denmark is the preferred country because a 1.5 km x 2 km zone in the North Sea is 
already laid out for wave energy and permitting is not an issue; only feed-in-tariffs will have to be 
negotiated. However, other countries like the UK, Ireland and France, which will provide good 
conditions for wave energy in general, have a long and very expensive route for permitting, which 
makes them less attractive at the current time. 
 

Regulatory Issues 
Resen Waves indicated that they do not face any regulatory issues in Denmark, where they are aiming 

to commercialise their product in the first instance. However, they suggested that in other EU 

countries the permitting procedure is long and expensive and negotiations for feed-in tariffs can also 

take a long time. However action has been taken in many countries to simplify permitting and attract 

new industrial companies with attractive conditions and feed-in-tariffs. 

 

Project Risks 
The following table presents an overview of the risks that Resen Waves sees as the key risks they are 
facing both during the implementation and operational phases of their project, as well as an 
assessment of the risk level posed. 
 

Project Phase Description Risk Level 

Implementation 

Risk: Technological Risk 
 
Mitigation: By building up the project based on small 5 kW 
modules and installing only a few buoys the first years 
allows to build up confidence in the energy production and 
stability of the operation. This will keep the operational 
risk at a low level.  
 

Medium 

Implementation 

Risk: Obtaining permission for the project. 
 
Mitigation: Permitting is not a risk in Denmark. Permission 
is granted in 6 to 7 months, because the project is based 
on small buoy modules and a known history of wave 
energy. 
 

Low 
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Implementation 

Risk: Obtaining an attractive Feed-In-Tariff. Negotiations 
for an attractive feed-in tariff can take time. 
 
Mitigation: The project will not start before the feed-in 
tariff is granted.  
 

High 

Operational 

Risk: Operational Risk 
 
Mitigation: Similar to the technological risk, this risk will 
be kept at a minimum by starting with a small-scale 
operation and then gradually stepping up the installation 
when the previous level has performed as expected. 
 

Medium 

 

Financing Options 

Resen Waves says that they have been looking for funding for 9 months. The following table outlines 
the funding Resen Waves have considered, from which sources they have received funding and how 
long it took to obtain this funding. 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing 

Alternative market finance: 
loans (e.g. asset based 
lenders, hedge funds, private 
placements, etc.) 

1 0 - 

Alternative market finance: 
equity (e.g. private equity 
funds, mezzanine finance 
providers, etc.) 

1 0 - 

 
The main reason given by investors who did not invest in the project financing was that Resen Waves 
was considered to be too small and the technology too early in the development process. However, 
according to Resen Waves all investors they approach indicated that they wanted to sign up once 
Resen Waves had an order for a signed project. 
 
Main Obstacles 

“Wave energy is considered very risky, because all big wave energy companies with high 

level of funding (+100M€) have failed over the last 15 years. Therefore, we have devised 

a short route to commercial activity based on small buoys to keep the risk low.” (Resen 

Waves) 

Options if they do not obtain further financing 

“Difficult to say. At the moment, we are pursuing a route for small buoys for niche 

markets, which require our products and solutions.” (Resen Waves) 

 

Lessons Learned & Recommendations 

“Keep the risk low and work in small steps, so the business case is demonstrated to be 

valid. Make money with small systems. The philosophy of starting small and grow in 

controlled steps“ (Resen Waves)  
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(Carbon Capture and Storage) 

Scale-up of Calcium Carbonate Looping 

Technology for Efficient CO2 Capture from 

Power and Industrial Plants 
 

 

 

  



Building the Investment Community for Innovative Energy Technology Projects -  
Deliverable D2: Portfolio of clean energy innovation projects  

 

138 COMMERCIALLY SENSITIVE 

Project Overview  

Project Coordinator: Technische Universität Darmstadt 

Energy Sector:  Carbon Capture and Storage 

Development Stage: Testing / Demonstration  

TRL-Level: TRL-6 

Project Location: Germany 

Potential Target Markets: All countries 

Time-To-Market: More than five years  

 

Project Description 
Calcium Carbonate Looping (CCL) is a highly efficient post-combustion CO2 capture technology utilizing 
limestone based sorbents. CCL is particularly suited for retrofitting power plants as well as industrial 
plants (cement, steel, etc.). For power plant applications, CCL combines low net efficiency penalties 
of 5-7 %-points (incl. CO2 compression) with low CO2 avoidance costs below 30 €/tCO2. The feasibility 
of CCL has been proven by various pilot plants. 
 
The SCARLET project aims to bring CCL to the next level of maturity by obtaining reliable information 
and tools for scale-up of the technology. The project comprises of the following steps: 
 

▪ Pilot testing at 1 MWth scale (completed) 

▪ Development of scale-up tools  (completed) 

▪ Engineering for a 20 MWth pilot plant 

▪ Techno-economic/environmental assessment for power, cement, steel sector 

 
SCARLET finally prepared the integration of CCL into various power (hard coal, lignite) and industrial 
(cement, steel) plants.  
 

Project Progress 

▪ The technology has been demonstrated in four long-term pilots tests (24/7 for 4 weeks each), 
which have been performed at the 1 MWth pilot plant at TU Darmstadt. In these tests, CO2 was 
continuously captured for more than 1,200 hours from coal originated flue gas under a wide 
range of conditions. Overall CO2 capture efficiencies up to 97 % were achieved proving the 
high potential of the process.  

 

▪ Scale-up tools have been developed and validated against experimental data of the pilot tests. 
These include a steady-state process model for heat and mass balance, a dynamic process 
model for flexibility evaluation as well as various Computational Fluid Dynamics (CFD) 
approaches for 3D reactor simulation of fluidized bed reactors. 
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▪ A 20 MWth pilot plant will most probably be the next step towards full-scale demonstration of 
CCL technology. The basic design and engineering of such a pilot plant has been carried out 
considering UNIPER’s Emile Huchet (France) hard coal power plant as the host site. Health and 
safety analysis as well as technical risk assessment are conducted for this pilot plant. All 
information acquired were used to calculate the overall investment costs (CAPEX), operational 
costs (OPEX) and maintenance costs expected for the scaled-up 20 MWth pilot. 

 

▪ The full-scale integration of CCL into various power (hard coal, lignite) and industrial (cement, 
steel) plants is assessed for selected host sites of the industrial partners. Heat and mass 
balances for various retrofit scenarios are established to determine the energy requirements 
as well as CO2 avoidance costs. The environmental impact of the technology is assessed by life 
cycle analysis (LCA). 

 

What makes the project innovative? 
CCL is particularly suited for retrofitting power plants as well as industrial plants (cement, steel, etc.). 
Various CO2 capture processes to reduce the amount of CO2 emitted by fossil fuelled power and 
industrial plants have been proposed, developed and investigated. First generation CO2 capture 
technologies, e.g. Mono-Ethylene-Amine Scrubbing (MEA, post-combustion), Integrated Gasification 
Combined Cycle (IGCC, pre-combustion) or Oxy-Fuel Combustion have the disadvantage of crucial net 
efficiency losses in a range of 9-14 %-points26. Hence, various second generation CO2 capture 
processes are currently being developed aiming at improved efficiencies.  
 
The CaL process is characterized by a low net efficiency penalty of 5-7 %-points including CO2 

compression, low CO2 capture costs below 30 €/tCO2 and low environmental impact (Epple and 

Ströhle, 2008). The CaL process has also aroused the interest of the cement industry during the last 

decade since spent sorbent based on the limestone used in the CO2 capture process could be utilized 

as raw material for clinker production.  

 

Financial Information 
The next step towards commercialization of the SCARLET project is the construction and subsequent 

operation of a 20 MW pilot plant for testing purposes. The total cost (construction, operation and 

maintenance) is confidently estimated at approximately € 60 million by the project team. External 

funding for this step would also be welcomed. 

The first commercial CCL plant could start in 2026, although this timeframe is considered challenging. 

The host plant owner will be expected to fund the erection costs. However, further financing from 

investors would also be required at this stage. 

The following section presents an example financial analysis of a full-scale commercial retrofit of a 

600 MWel hard coal power plant with the CCL technology. The numbers are based on an economic 

assessment of the technology by a SCARLET project partner. 

The project group estimates that retrofitting of such a plant will cost a total of € 669,088,000 (capital 

costs for the CCL process) over three years. Part of this cost could be funded through grants and/or 

subsidies. 

                                                      
26 See Abu Zahra et al. (2011). Techno-economic assessment of future-proofing coal plants with postcombustion capture against 
technology developments and Martelli et al. (2009). Comparison of coal IGCC with and without CO2 capture and storage: Shell 
gasification with standard vs. partial water quench. 
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Once, retrofitting is complete, the project group estimates the 

operating expenses of such a project to be € 175 million, and 

the revenue to be around € 328 million per annum. This 

revenue is based on the sale of electricity generated by the 

retrofitted CCL process. Additional revenue could be 

generated by selling CO2, but this is not considered here.  

The net operating cash flow given these estimates would be 

around € 153 million per annum over the 25 year lifetime of 

the project. 

 

 Construction Implementation 

 Year 1 Year 2 Year 3 Year 1 Year 2 … Year 25 

Revenue - - - 328,000,000 328,000,000 … 328,000,000 
Capex 267,635,200 267,635,200 133,817,600 - -   
Opex - - - 174,900,000 174,900,000 … 174,900,000 

Cash Flow -267,635,200 -267,635,200 -133,817,600 153,100,000 153,100,000 … 153,100,000 
        

IRR: 18.3% 

 

 

Project Participants  
The SCARLET consortium consists of two universities, one research organization, and eight industrial 
partners (as shown in the figure below) and is being coordinated by TU Darmstadt.  
 
The research project was funded by the European Commission under the FP7 call ENERGY.2013.5.1.1 
for the Scale-up of advanced high-efficiency capture processes.  
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Source: http://www.project-scarlet.eu 

 

Target Markets & Contribution to Energy Targets  
The technology can be applied to various power (hard coal, lignite) and industrial (cement, steel) 
plants in all EU countries. According to the project team, the CCL technology can be used to capture 
approx. 90 % of the CO2 emitted by fossil fuel combustion, at every power or industrial plant spread 
over the EU. The technology could thus make a significant contribution to CO2 reduction targets. The 
environmental impact of the technology is assessed by life cycle analysis (LCA). 
 

Regulatory Issues 
According to the project team, the main regulatory issue faced is the EU wide price for CO2 certificates. 

 

Project Risks 
The following table presents an overview of the risks that the SCARLET project team sees as the key 
risks they are facing both during the implementation and operational phases of their project, as well 
as an assessment of the risk level posed. 
 

Project Phase Description Risk Level 

Implementation 

 
Risk: Longer than expected time-to-market. This may be 
caused by a delay in the R&D program or by exceeding the 
execution time for the CCL plant delivery, potentially 
leading to higher completion costs. 
 

High 

Implementation 
 
Risk: Financing for the pilot plant is currently uncertain. 
 

High 

Implementation 

 
Risk: CAPEX may turn out to be too high. This would put 
pilot plant financing at risk and may also result in the 
technology not being sellable. 
 

High 
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Operational 

 
Risk: OPEX may turn out to be too high, for example due 
to poor process performance, high feed, utility, or 
personnel cost. This would result in the technology not 
being sellable. 
 

High 

 

Financing Options 
The SCARLET project has not yet reached the commercialization phase. As such they have not yet been 

actively been looking for investment. 
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SEESWIND 
(Wind Energy – Onshore) 

Silent, Efficient and Economic Small Wind Energy 
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Project Overview  

Company Name: Baiwind SL 

Company Location: Spain 

Energy Sector: Wind Onshore 

Development Stage: On the way to be operational 

TRL-Level: TRL-7 

Potential Target Markets: All of Europe (focus on Spain, Germany and 
France) 

Time-To-Market: Approximately one year 

 
Project Description 
SEESWIND is a set of modular ‘plug-and-play’ windmills designed for the small winds market. Current 

windmill technologies require high wind speeds to effectively produce energy. This makes them 

unsuitable for use in a wide range of applications where only soft and medium winds are prevalent. 

SEESWIND offers a solution to cover the full range of winds, and in particular soft and medium winds 

with wind speeds of less than 4m/s. 

The low wind speeds needed, combined with it’s easy to install ‘plug-and-play configuration’ and it’s 
silent operation make SEESWIND ideal for supplying energy to houses, communities, companies, or 
even isolated camps in windy places. SEESWIND can also be used to pump water from wells or 
between deposits, or be connected to the energy network (sale of energy). 
 

What makes the project innovative? 

▪ Modular ‘plug-and-play’ design: 

▪ Includes all components necessary for the installation: three turbines with different 
swept surfaces (6m2, 12m2 and 24m2), nine alternator capacities (from 250 W to 11 
kW) and the auxiliary components for the installation (inverter, column) 

▪ Eliminates the need of the end-user for separate auxiliary equipment 

▪ Allows easy installation 

▪ Allows to reduce end-user installation costs by 10-40% 

▪ Allows for serial production, thus reducing production costs 

 

▪ A series of turbine features that ensure efficient, silent and safe operation while minimizing 
the risk for birds: 

▪ An automatic and autonomous blade pitch angle change system keeps blade 
rotational speeds below 40 rpm (45km/h) during operation 

▪ A decentralized mechanic-magnetic braking system allows to completely stop the 
turbine when needed with zero breakdown risk. 



Building the Investment Community for Innovative Energy Technology Projects -  
Deliverable D2: Portfolio of clean energy innovation projects  

 

145 COMMERCIALLY SENSITIVE 

Financial Information 
Baiwind SL is currently constructing 
a manufacturing plant, which will 
allow them to produce their 
windmills in a serial process. Baiwind 
is currently in year 4 of the 
construction stage and is expected 
to be commercially operable in May 
2018. Baiwind expects that this 
serial production process will allow 
them to scale up production of their 
windmills, and achieve the sales 
shown in the figure on the right. 
 
Baiwind estimates that the total funding required for the construction of their manufacturing plant is 
€ 1.5 million. It has already obtained € 808,000 of this total and is seeking additional financing (ideally 
in the form of equity) of € 400,000 in year 4, and € 300,000 in year 5 of the construction phase. 

 
  
The graph and table below show the net operating cash flow, based on revenues, and capital and 
operational expenditures estimated by Baiwind. 
 
 Construction Implementation 

 Year 4 (Now) Year 5 Year 1 Year 2 Year 3 Year 4 Year 5 

Revenue 434,717 1,088,807 1,824,204 2,687,487 4,021,650 6,047,665 10,011,575 
Capex -216,855 -336,935 -236,000 -338,000 -484,000 -700,000 -1,168,000 
Opex -352,934 -828,365 -944,000 -1,352,000 -1,936,000 -2,800,000 -4,672,000 

Cash Flow -135,072 -76,493 644,204 997,487 1,601,650 2,547,665 4,171,575 
        

IRR: 188.8%  
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181 246
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-1.001.483

690.000
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Net Operating Cash Flow
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As Baiwind is planning to sell SEESWIND units, there is 

always a risk that the market demand is lower than 

anticipated. The graph to the right shows the number of 

units Baiwind needs to sell in each year of the operational 

phase, in order to break even; that is for the net operating 

cash flow in that year to be exactly equal to zero.  

 

Company Overview 
Baiwind SL is a new SME, founded in July 2009, based in 
Orduña, Spain. It is a participant in the COOP 2020 Life 
project with the aim to integrate small wind energy into the pumping equipment for agricultural use.  
Baiwind has also obtained a European Commission Seal of Excellence27 for the SEESWIND project, 
certifying that SEESWIND has passed the stringent Horizon 2020 assessment thresholds and 
recommending it for funding from other sources. 
 

Regulatory Requirements 
Baiwind is looking to certify their commercialized products through: 

▪ CIEMAT certification in Spain, and; 

▪ INTERTEK internationally  

 
In order to obtain these certifications, SEESWIND will have to comply with the ICE norm 61400-2, 2nd 
Ed. 2006 ("Design requirements for small wind turbines"). 
 
In addition, Baiwind will seek to obtain a homolgated certification for Japan by Class NK and the CE 
marking to prove compliance with the European product safety directives. 

 
Target Markets 
According to Baiwind they are aiming to enter the EU markets of Spain, France, Germany and the 

United Kingdom; the reasons for this are outlined below. 

▪ Spain is the third biggest wind energy market within Europe with 7,020 wind energy units 
installed in 2010. As Baiwind is located in Spain, the company has more contacts here, thus 
facilitating market introduction and allowing the provision of installation services.  

▪ France has the second biggest wind potential in Europe. Despite there being around 10 
national manufacturers, none of them account for a significant share of the market due to 
their small size.  

▪ Germany has the second biggest market share of small wind turbines in Europe with 14,500 
installed units as of 2015. However, despite having a large number of national manufacturers, 
given the specific project, there are only two relevant competitors in Germany (Dragotherm 
and Sirena). However, these manufacturers have 25% higher prices for comparable products.  

▪ The UK is the market with the highest growth in Europe in the last 10 years, keeping average annual 

growth rates between 20% and 40% and thus has an important prescribing role within the EU.   

                                                      
27 The Seal of Excellence can be obtained here: http://baiwind.com/pdf/seal_of_excellence.pdf [accessed 1 March 2017].  

http://baiwind.com/pdf/seal_of_excellence.pdf
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Contribution to Energy Targets 
According to Baiwind, the SEESWIND project is aligned with the Paris Summit and with the European 

directives, related to the environment and the use of renewable energy, which must be adapted by 

each member state. The introduction of SEESWIND in the above-mentioned EU markets can help 

replace energy consumption from non-renewable energy sources with renewable wind energy, 

particularly because of the significant installation cost reduction of 10-40% for the end-user, and thus 

contribute to the EU’s 2030 energy targets. 

Project Risks 
Baiwind says that they have been looking for funding for 24 months. The following table outlines the 

funding Baiwind have considered, from which sources they have received funding and how long it took 

to obtain this funding. 

Project Phase Description Risk Level 

Implementation 

 
Risk: Expected cost reductions are not achieved and the 
selling price is higher than expected. 
 
Mitigation: To mitigate this risk, Baiwind will undertake an 
evaluation of cost reductions attained through the 
technical improvements and the industrial processes. 
Based on the results, Baiwind will implement any required 
re-adjustments or strategies such as the trial of 
alternative, more economically viable materials, in order 
to achieve the target cost reductions. 
 

Medium 

Implementation 

 
Risk: Optimal turbine working parameters are not set up 
within the planned time frame.  
 
Mitigation: To ensure the achievement of the target 
technical objectives, Baiwind plans the finalization of the 
initial designs for month 3 in order to allocate enough time 
for internal testing.  
 

Medium 

Implementation 

 
Risk: Certification regulations are introduced in potential 
target markets (e.g. Latin America or India), constraining 
market entry.  
  
Mitigation: Baiwind is looking to obtain an international 
certification by INTERTEK ensuring compliance with 
international legal standards and product quality. This 
certification will allow Baiwind to enter both regulated and 
deregulated markets. Nevertheless, if specific 
certifications were established in potential target markets, 
Baiwind will seek to explore the possibility of having their 
product certified by a national certification institution, as 
they are currently doing for Japan. 
 

Medium 
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Implementation 

 
Risk: The prototypes do not meet certification standards 
and technical objectives.  
 
Mitigation: Baiwind has previously undertaken pilot tests 
in their test bench. These tests showed promising results 
that meet the certification requirements. Nevertheless, 
the prototypes used in certification will be sent 
sequentially in three steps (months 3, 9 and 15). As a result 
of this, any required adjustments can be made during the 
process to ensure final compliance with the certification 
standards.  
 

Low 

Operation 

 
Risk: Other renewable energy technologies such as 
photovoltaic and geothermal energy could be improved 
and their cost could be reduced. 
 
Mitigation: SEESWIND can be coupled with other 
renewable energies. This allows the exploitation of any 
improvements in other renewable technologies.  
 

Low 

Operation 

 
Risk: A lack of buyers of SEESWIND windmills (Market 
Demand Risk). 
 

Medium 

 
Financing Options 
According to Baiwind, they need further investment to develop their business plan and their serial 

manufacturing process. They have already signed contracts with potential collaborators in other 

countries, who are waiting for Baiwind’s serial manufacturing process to reduce the manufacturing 

cost and increase their competitiveness. 

Baiwind has been looking for further financing for a total of 12 months. The following table outlines 
the funding Baiwind have considered, from which sources they have received funding and how long it 
took to obtain this funding. 
 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing  

Public Debt  
(e.g. investment grade 
corporate bonds or high-yield 
corporate bonds) 

1 1 < 1 month 

Public Equity  
(e.g. initial / secondary public 
offerings) 

1 1 < 1 month 

Alternative market finance:  
equity (e.g. private equity 
funds, mezzanine finance 
providers, etc.) 

1 1 1 month 

Other: H2020 1 0 - 
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While Baiwind obtained a score of 13.59 of 15 and a Seal of Excellence for their application to the SME 

Instrument program of Horizon 2020, they were unsuccessful in obtaining H2020 funding due to the 

budget limitations in the program. 

Obstacles Faced 

According to Baiwind the main obstacles they faced are: 

▪ Baiwind is a SME of new creation with their technology being an innovation.  

▪ As such they do not have a high number of previous sales that can be used to demonstrate 

the viability of their project to potential investors. 

 

Lessons Learned & Recommendations 

▪ Projects should be well structured and equilibrated in the commercial, technology and 

financial areas. 

▪ They would recommend that project teams should carry out a thorough analysis of all these 

areas. 

 

Options if they do not obtain further financing 

If Baiwind does not obtain any further financing at this stage, the will consider the following options: 

▪ Horizon 2020 (they have submitted another proposal to the SME instrument program of 

H2020 in January 2017) and are awaiting the results. 

▪ Bank loans 

▪ Capital investment 

▪ They are also in conversation with other finance sources such as public finance. 
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South Hungarian Enhanced Geothermal 

System Demonstration Project (SHEGSDP) 
(Geothermal Energy) 
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Project Overview  

Company Name: EU-FIRE Kft 

Company Location: Hungary 

Energy Sector:  Geothermal Energy 

Development Stage: Implementation 

TRL-Level: TRL-5 

Project Location: Hungary 

Potential Target Markets: Central and Eastern Europe, particularly: Hungary, Slovakia, 
Slovenia, Croatia, the Republic of Serbia and Romania 

Time-To-Market: Within four years  

 

Project Description 
The key objective of the South Hungarian EGS Demonstration Project (SHEGSDP) is to provide a green 

and sustainable alternative to the use of fossil fuels for energy production in the targeted area of 

Hungary. Further planned objectives include: strengthening the local community and social 

development by providing opportunities in the field of employment, knowledge transfer, and the 

potential for the industry. 

The project will develop an Enhanced Geothermal System (EGS) reservoir in the south part of Hungary 

and build a geothermal power plant to deliver 8.9 MW of net electric power from the reservoir over a 

period of 20 years. The income of the project will be generated by sales of both electricity and heat. 

EGS refers to a man-made geothermal reservoir in conditions where there is hot rock, but insufficient 

or little natural permeability or fluid saturation. The aim is to artificially create geothermal resources 

that can be used for space heating or to generate electricity. An artificial geothermal reservoir is 

created by utilising deep drilling and hydraulic fracturing technologies. The system is based on a 

circulation of a transfer fluid (water) that is injected into the reservoir and pumped up once heated to 

be utilised for power (and/or) heat generation. The cooled fluid is then injected back into the reservoir 

to complete the circulation.  

What makes the project innovative? 
▪ Traditional geothermal plants exploit naturally occurring hydrothermal reservoirs and are 

limited by the size and dependent on the location of such natural reservoirs. EGS reduces 

these constraints considerably by allowing for the creation of hydrothermal reservoirs in 

almost any deep, hot but naturally dry geological formation.  

▪ One of the greatest benefits of EGS comes from its ability to satisfy base load electricity 

demand. Enhanced geothermal systems, when recharged, can provide near continuous 

output, making the technology a renewable, zero-carbon option for supplying base load 

electricity generation.  
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▪ EGS techniques can also extend the lifespan of naturally occurring hydrothermal resources. 

EGS uses engineered reservoirs created to produce energy from geothermal resources that 

are otherwise not economical due to a lack of fluid and/or permeability. 
▪ The project will apply innovative technical approaches that are expected to improve EGS 

implementation efficiency (e.g. multi-level rock stimulation techniques) and drive the EGS 

technology further on its development curve to achieve TRL-7 (commercial scale). 
 

Financial Information 
The SHEGSDP project is currently a 

demonstration project, in the second year 

of the implementation stage. EU-Fire is 

looking for further financing to continue the 

work. In particular, EU-Fire is looking for 

financing to start the drilling of the first 

doublet to prove resources. Once resources 

have been proven, construction of the plant 

can begin. EU-Fire estimates that they could 

be operational by 2020, provided that they 

receive the required funding.  

Once operational, the lifetime of the project is expected to be around 40 years. EU Fire estimates that 

to reach the operational phase, they will need 

funding of € 153.5 million, as shown in the graph 

above. Of this total, EU Fire has already obtained 

€ 41 million through a mixture of 95% grants 

(NER 300) and 5% equity. For the remaining € 

112.5 million, they are looking to obtain a mix of 

investment via equity (70%), debt (20%) and 

other sources such as grants (10%). 

Once operational, the plant will have an expected energy production capacity of approximately 81,200 

MWh/year. EU Fire estimates that the plant could produce an annual revenue of around € 10.8 million 

(of which 84% could come from electricity sales) in the first year of operation, with operational costs 

of around € 3.3 million, as shown in the table below28. This is based on an expected feed-in-tariff of 

approximately 0.11 €/kWh29. 

 Implementation Operational 

 Year 1 Year 2 
(now) 

Year 3 Year 4 Year 5 Year 1 Year 2 … Year 40 

Revenue - - - - - 10,750,000 11,700,000 … 35,375,000 

Capex 6,000,000 38,000,000 38,000,000 48,000,000 11,000,000 - - … - 

Opex 2,500,000 2,500,000 2,500,000 2,500,000 2,500,000 3,300,000 3,330,000 … 9,675,000 

Cash Flow -8,500,000 -40,500,000 -40,500,000 -50,500,000 -13,500,000 6,200,000 6,400,000 … 20,700,000 

          

IRR: 8.0-10.030%         

                                                      
28 Please note as this is a demonstration project the operational costs and future income cannot be predicted exactly, but should 
be considered indicative. 
29 The pricing regime in Hungary is currently undergoing revision. The price is based on the price under the old regime and 
predicted inflation. While a special price is promised to demonstration projects like SHEGSDP, it is unclear to what extent this 
will be better than the old price. 
30 Estimates kindly provided by the project team. 
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Company Overview 
EU-FIRE (Finance, Investment & Renewable Energy) was established in 2001 and has been operating 

under the name EU-FIRE Real Estate Development and Consulting Kft since 2007. The company has 

been involved in a number of real estate development projects, carrying out design and main 

contractor duties. Since 2006, the company has a separate division focusing on geothermal projects. 

The NER300 funded South Hungarian EGS Demonstration Project (SHEGSDP) is being developed by 

EU-FIRE’s SPV called EU-FIRE EGS Hungary Kft, which consists of EU-FIRE Real Estate Development and 

Consulting Kft (majority owner - 95%) and the Iceland-based Mannvit Kft (minority owner -5%). 

EU-FIRE EGS Hungary Kft holds geothermal concession rights in Hungary for the targeted area within 
Hungary. 
 

Target Markets & Contribution to Energy Targets  
EU Fire is considering the Central and Eastern European markets, with special regards to Hungary, 

Slovakia, Slovenia, Croatia, the Republic of Serbia and Romania. However, there are also potentials for 

worldwide application of the project results.  

All countries have national renewable energy targets to be achieved by 2020, 2030 and 2050 including 

geothermal. Some of them include electricity production from geothermal resources. EGS can viably 

contribute to achieving these targets in each country.  

According to EU-Fire, EGS can viably contribute to achieving the national renewable energy targets of 

the target markets as the environmental advantages of EGS are numerous; including: 

▪ Electricity production that is almost free of greenhouse gas (GHG) emissions 

▪ Unlike intermittent renewable energy technologies, such as the wind and solar power, EGS 

can more easily replace carbon-intensive coal-fired power plants 

▪ One of the greatest environmental benefits of EGS comes from its ability to satisfy base load 

electricity demand. Enhanced geothermal systems, when recharged, can provide near 

continuous output, making the technology a renewable, zero-carbon option for supplying 

base load electricity generation.  

 

With regards to Hungary, where the project is located, EU-Fire believes that the project can make the 

following contributions: 

▪ The Hungarian government has published a ‘National Energy Strategy’ for 2030 which defines 

geothermal utilisation as a prioritised renewable energy source. Hungary aims to generate 53 
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MW electricity from geothermal sources by 2020. Currently, no power is produced from 

geothermal, so the SHEGSDP project could be a major contributor for this target in Hungary.  

▪ The project is also in line with EU’s 2020 objectives and Hungary’s targets of cutting CO2 

emissions by 5,65 million tonnes/year and increasing the use of renewables to 14,65% of total 

energy consumptions by 2020. 

 

Regulatory Issues 
EU-Fire suggested that there are currently two main regulatory issues that the project is facing in 

Hungary: 

▪ Feed-in tariffs in Hungary are generally lower than in Western countries. No long term take-

over contracts exist yet (this can be completed after the geothermal resource is proven).  

▪ The state generally gives no preference to green energy. 

 

Project Risks 
The following table presents an overview of the risks that EU-Fire sees as the key risks they are facing 
both during the implementation and operational phases of their project, as well as an assessment of 
the risk level posed. 
 

Project Phase Description Risk Level 

Implementation 

 
Risk: Inability to obtain funding for the first two drillings 
and the stimulation and testing of the implemented 
doublet (wells).  
 

High 

Implementation 

 

Risk: Difficulties during the creation of the reservoir. 
 

High 

Operational 

 
Risk: Market Risk as no long term takeover contract or 
price setting exists. In addition, energy price regulation is 
reviewed very often and no clear preference is given to 
green energy, although national targets exist. 
  

High 

Operational 

 
Risk: As the project is a demonstration project, revenues 
and operational costs are hard to predict at this stage. As 
a result, there is some uncertainty about the future 
returns the project may generate. This also makes long-
term financing hard to organise. 
 

High 
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Financing Options 
EU Fire suggested that they have been looking for finance for their project for around 60 months. The 

following table provides some of the financing sources they have considered, from which sources they 

have received financing as well as how long it took to obtain this financing. 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing 

Banks 6 0 - 
Alternative market finance: 
loans (e.g. asset based 
lenders, hedge funds, private 
placements, etc.) 

2 0 - 

Alternative market finance: 
equity (e.g. private equity 
funds, mezzanine finance 
providers, etc.) 

4 0 - 

Others: Various Grants 10 1 (NER 300) 36 

 

Main Obstacles 

EU Fire has considered a variety of financing sources but found that investors lacked knowledge of 

geothermal energy. As such they were “treating it like other renewables, wanting a proven resource 

before stepping in”. However, EU-Fire pointed out that the risk with the current geothermal project is 

completely before proving the resource, and that after proving the resources any commercial bank 

would be ready to finance. They suggested that this geological risk was the main reason for those 

investors who did not invest. 

Options if they do not obtain further financing 

▪ “State grants and cancelling” (EU-Fire) 

 

Lessons Learned & Recommendations 

▪ “Only start in countries where green energy receives more than verbal support from the state 

and when EU R&D institutions understand the geothermal technology. Currently, those also 

say the geological risk is not them to take. But who then?” (EU-Fire) 
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Scotrenewables 

Tidal Energy Converter 

(Tidal Energy) 
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Project Overview  

Company Name: Scotrenewables Tidal Power Ltd 

Company Location: Scotland, United Kingdom 

Energy Sector:  Tidal Energy 

Development Stage: Testing / Demonstration 

TRL-Level: TRL-7 

Project Location: Scotland, United Kingdom 

Potential Target Markets: UK, France, Canada, Indonesia, Philippines, Japan, China, USA, 
South Korea, India, Malaysia, Chile  

Time-To-Market: Within three years  

 

Project Description 
Scotrenewables Tidal Power Ltd (Scotrenewables) is an innovative renewable energy technology 
developer specialising in generating electricity from tidal streams. The Scotrenewables Tidal 
Technology is floating tidal stream platform with two turbines mounted on a floating hull platform 
just under the sea surface.  The technology focuses on a low cost structure incorporating established, 
well understood technologies with a simplified and cost effective installation and maintenance 
process.  
 
A significant portion of the electrical and auxiliary systems are housed above the water surface within 
the floating superstructure enabling easy manned access to carry out standard maintenance activities 
using baise and cost effective crew transfer vessels. Moreover, the Scotrenewables turbine features 
two retractable legs, on the bottom of which nacelles are mounted. The legs can be retracted to allow 
the unit to be towed to shallow water/quayside and provides safe access to nacelles for maintenance, 
removal or swap-out without the need for specialist, high cost vessels. These features eliminate the 
need for the majority of the high risk underwater operations and high cost vessels that are required 
by competing technologies.  
 
The first generation of Scotrenewables tidal turbine (SR2000) is currently undergoing prototype 
testing and demonstration and has successfully hit full 2 MW of output power and generated over 18 
MW hours over its first period of 24 hour continuous generation (implying load factor of c.38%). The 
current stage of the SR1-2000 project is focused on demonstrating power and hydrodynamic 
performance of the patented floating turbine technology in parallel with its low-cost maintenance and 
vessel strategy. The SR2000 Mark 2, a pre-production model of the turbine, is in a detailed design 
phase and scheduled for launch in 2019.  
 
The next step towards commercialisation of their turbine is the installation and long term, grid 
connected, operation of a 2 MW pre-production tidal stream generation unit at the European Marine 
Energy Centre, Orkney, Scotland. The project has already secured a lease, consents and ROC 
accreditation (securing revenue of around £ 250 MWh). Project commissioning is expected in 2019. 
The project aim is to demonstrate the potential of Scotrenewables Tidal Power generation solution to 
provide low cost tidal energy and in particular that it can be competitive with offshore wind in terms 
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of levelised cost of energy (LCOE). Scotrenewables also believes the project will help to optimise the 
design of the unit for commercial sales. In parallel to the build of this pre-production unit, 
Scotrenewables is targeting an initial sales pipeline of 400 MW and are engaged with 2 of the world’s 
leading tidal site developers to agree Heads of Terms around machine supply. 
 

What makes the technology innovative? 

▪ Scotrenewables’ turbine benefits from a simple and cost effective installation and 

maintenance process, eliminating the need for the majority of the high risk underwater 

operations and high cost vessels that are required by competing technologies 
▪ The turbine features two retractable legs with mounted nacelles, allowing the unit to be 

towed to shallow waters for maintenance without specialist vessels 
▪ The majority of auxiliary equipment is located within a floating superstructure above the 

water level, allowing easy access for maintenance. 

▪ Scotrenewables' solution positions the turbine blades in the optimal region of the water 

column to maximise yield 

▪ Modelling suggests that the combination of the above, can allow tidal power generation to be 

competitive with Offshore Wind in terms of levelised cost of energy (LCOE), when comparing 

on a like for like basis (ie un-levered). 

 

Financial Information 
Scotrenewables estimates that the total capital 
expenditure needed for the project is around € 15.8 
million, over the three years deployment time. 
Scotrenewables has already secured around € 7.6 million 
of this total. This includes part of a € 10 million H2020 
grant fund, as well as some equity investment.  
 
Scotrenewables is now seeking to obtain funding for the remaining € 8.2 million, ideally through an 
equal mix of equity and other funding such as grants. 
 

Scotrenewables estimates that 
deployment, including installation and 
grid connection of the 2 MW turbine, will 
take around three years. Once 
operational, Scotrenewables expects the 
turbine to generate around 5.6 GWh in 
the first year, rising to its full potential of 
around 6.18 GWh in after about five 
years. 
 
Scotrenewables has already achieved a 

ROC accreditation, which secures them an above market rate income stream of 250 £/MWh (approx. 
300 €/MWh). Generating a revenue of around € 1.68 million in the first year of operation, rising to 
approximately € 1.85 million once the full production potential of the turbine is realised. 
 
Operational costs are estimated to be around € 750.15 thousand per year, with slightly higher costs 
in the first three years of operation (~ € 820 thousand in year one, ~ € 795 thousand in year two, 
around € 772 thousand in year three). 
 
The table on the next page shows the projected cash-flows given these estimates.
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Potential Project Cash Flows 

 Deployment Phase Operational Phase 
 Year 1 Year 2 Year 3 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 

Production (MWh) - - - 5,620 5,733 5,845 5,958 5,620 6,182 6,182 6,182 
Revenue    1,686,116 1,719,838 1,753,560 1,787,283 1,686,116 1,854,727 1,854,727 1,854,727 
Capex 5,799,230 8,281,144 1,685,257 - - - - - - - - 
Opex - - - 819,174 794,562 771,591 750,151 750,151 750,151 750,151 750,151 

Cash Flow -5,799,230 -8,281,144 -1,685,257 866,942 925,276 981,969 1,037,131 935,965 1,104,576 1,104,576 1,104,576 
Secured grants 2,128,574 1,387,592 822,007         
Partner 
Contributions 

1,081,400 2,146,600 -         

Funding currently 
raised 

3,209,974 3,534,192 822,007         

            
            
 Operational Phase  
  Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18  

Production (MWh) 6,182 6,182 6,182 6,182 6,182 6,182 6,182 6,182 6,182 6,182  
Revenue 1,854,727 1,854,727 1,854,727 1,854,727 1,854,727 1,854,727 1,854,727 1,854,727 1,854,727 1,854,727  
Capex - - - - - - - - - -  
Opex 750,151 750,151 750,151 750,151 750,151 750,151 750,151 750,151 750,151 750,151  

Cash Flow 1,104,576 1,104,576 1,104,576 1,104,576 1,104,576 1,104,576 1,104,576 1,104,576 1,104,576 1,104,576  
            

IRR (before grants):  1.8%               IRR (incl. secured grants): 8.9%  
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Company Overview 
Scotrenewables Tidal Power Ltd (Scotrenewables) is an innovative renewable energy technology 
developer specialising in generating electricity from tidal streams. The company’s mission is to be the 
owner of the undisputed leading technology in the emerging tidal power generation market. The 
business currently employs a team of 25 full time staff and is based in Orkney and Edinburgh. 

 
Target Markets & Fit with Energy Targets  
Scotrenewables first project is located in Scotland, United Kingdom. According to Scotrenewables, 

tidal steam energy is supported by revenue support and grant support within Scotland and the UK in 

general. Moreover, Scotland's Energy Strategy (draft published January 2017) is strongly supportive 

of tidal stream energy. The SR2-2000 has already secured revenue support of c. £ 250 / MWh for every 

unit of electricity that will be generated.  

Further to this project Scotrenewables said that their aim is to supply the technology to developing 
markets for tidal energy, including the UK, France, Canada, Japan, China, Indonesia and the 
Philippines. Scotrenewables is also targeting follow on projects in areas where revenue and policy 
supportive towards tidal energy are most advanced. This include Canada (Nova Scotia Province) and 
France. According to Scotrenewables, revenue and policy support is also emerging in South Asia and 
the Far East.  
 

Regulatory Issues 
According to Scotrenewables, the project in Scotland is not facing any significant regulatory issues that 
would either delay progress of the project or its operation. The company has secured a consented 
berth at the European Marine Energy Centre, Orkney, Scotland for the SR2-2000. Moreover, 
Scotrenewables has secured ROC accreditation for the berth in question. According to 
Scotrenewables, this will equate to a purchasing power agreement of approximately £ 250 / MWh for 
every unit of electricity generated.  
 

Project Risks 
The following table presents an overview of the risks that Scotrenewables sees as the key risks they 
are facing both during the implementation and operational phases of projects using their technology, 
as well as an assessment of the risk level posed. 
 

Project Phase Description Risk Level 

Implementation 

 
Risks: The implementation/construction phases involves 
the detailed design, fabrication and deployment of a 2 MW 
tidal generation unit, its anchoring and electrical cable 
system. The project will face similar risks to those faced by 
such renewable energy projects, these include: 
 

▪ procurement delays 
▪ quality assurance  
▪ contractual issues 
▪ weather delay 
▪ currency fluctuations  

 

Medium 
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Operational 

 
Risk: As stated in the regulatory issues section, regulatory 
risks are expected to be low as the company has already 
secured a consented berth and an ROC accreditation. 
 

Low 

Operational 

 
Risk: Similar to regulatory risks, market risks, are also 
expected to be low due to the secured ROC accreditation 
(see regulatory issues section).  
 

Low 

Operational 

 
Risk: The primary technology risks will emerge from the 
level of maturity associated with the technology and the 
sector. This may translate into time-limited warranties 
being available around supply chain components and a 
higher margin of uncertainty around operational costs due 
to limited data for the use of supply chain components in 
a tidal stream environment. 
 
Mitigation: According to Scotrenewables, this additional 
level of risk has been recognised and mitigated for by 
national and European policy makers; the project has been 
successful in securing an enhanced level of revenue 
support equating to c. £ 250 / MWh for every unit of 
electricity generated. The project has also secured a 
significant level of grant funding towards CAPEX.  
 
Scotrenewables has also designed its floating platform 
technology to mitigate for uncertainty associated with 
supply chain components at this stage of the sector, by 
ensuring that both power conversion and generation 
components are highly accessible and can be 
maintained/replaced in highly cost effective operations. 
 

Medium 

 

Financing Options 
Scotrenewables says that they have been looking for funding for 5 months. The following table 

outlines the funding Scotrenewables have considered, from which sources they have received funding 

and how long it took to obtain this funding. 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing (in 
months) 

Alternative market finance: 
equity (e.g. private equity 
funds, mezzanine finance 
providers, etc.) 

10 0 - 

Others:  (see below) 3 1 - 
 

According to Scotrenewables, they have considered the following sources of funding: 
 

1. Corporate Venturing Partners equity investment  
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2. Enterprise agency  

a) investment funds, and          

b) grant funding  

3. Investment by supply chain stakeholders, seeking to support this project which will enable a 
technology and market for their products.  

The main reasons for considering grant funding, according to Scotrenewables, was that it is a non-
dilutive source of funding. National and European funding calls were specifically established to 
support marine renewables projects such as those being undertaken by Scotrenewables. Moreover, 
Scotrenewables suggested that Enterprise Agency investment and grant supports were funding 
sources that were aligned with company objectives.  
 
In particular, Scotrenewables said they had engaged with supply chain partners who are willing to 
support the financing of their project either through product discounts or in-kind contributions. The 
company has also been successful in securing equity investment from renewable energy project 
developers with a significant tidal energy project portfolio who consider it in their interest to advance 
the commercialisation of Scotrenewables' enabling technology for their projects.  
 
In contrast, Scotrenewables said that they were less successful in securing finance from more risk 
adverse bodies, such as utilities, (who did finance the sector though the early years) and traditional 
debt financing sources. Scotrenewables indicated that the main reason given for not investing was 
that the tidal stream sector and associated technologies are not currently mature enough for them to 
consider investing. 
 
Main Obstacles 
According to Scotrenewables the main obstacles faced was communicating the market for the 
technology in the context of emerging global policy and revenue support marine energy as well as 
communicating the route to market for the technology. 
 
Options if they do not obtain further financing 

Scotrenewables suggested that if they are unable to obtain further external financing, they will seek 

to secure further finance from existing equity investors. They will also seek to negotiate discounts with 

supply chain partners to minimise the funding requirements in return for enabling a platform for their 

technology. Reducing the scale and associated funding requirement for the project may also be 

considered.  

Lessons Learned & Recommendations 

“Scotrenewables floating tidal technology has the potential to be a key enabling 

technology for the tidal stream energy sector. The company has learned that owing to the 

relatively immaturity of the sector in comparison to other renewable energy sectors, it has 

been important when raising funding to align with other supply chain/project 

developers/enterprise agencies that have the common objective of seeking to ensure the 

commercialisation of the sector, rather than those looking to invest in an entirely mature 

sector.” (Scotrenewables) 
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Published shareholder quotes, kindly provided by Scotrenewables, after the world’s most 

powerful tidal turbine, the SR1-2000, developed and manufactured by Scottish engineering 

company Scotrenewables Tidal Power Limited, reached full rated power at the European 

Marine Energy Centre, Orkney: 

Simon de Pietro, CEO, DP Energy, said:  “This is a significant milestone for Scotrenewables 

and for tidal energy and we look forward to seeing the deployment of the technology in 

commercial arrays in the coming years as part of the overall solution for the marine energy 

sector”. 

Kurt Kaltenegger, Head of Technology, ABB Technology Ventures, said: “The SR2000 

project offers a compelling demonstration of how Scotrenewables can deliver predictable, 

cost effective, low carbon energy through its propriety floating tidal platform technology”. 

Julien Pouget, Senior Vice President Renewables, Total, said: “For Total, contributing to the 

development of renewable energies is as much a strategic choice as an industrial 

responsibility. As a shareholder of Scotrenewables Tidal Power Limited we are proud to take 

part in a project that demonstrates how powerful utility scale tidal turbines can be deployed 

and maintained with low cost, locally based vessels towards a step-change cost reduction 

for the tidal energy sector”. 

Founder and Director, Barry Johnston, said: “After developing the initial concept more than a 

decade ago, it’s fantastic to now see the latest evolution of the tidal turbine proving it’s low 

cost power generation capability onsite connected to the UK national grid”. 
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Project Overview  

Project Coordinator: Piraeus University of Applied Sciences - Technological 
Education Institute of Piraeus (Teipir) 

Energy Sector:  Battery Energy Storage 

Development Stage: On the way to be operational 

TRL-Level: TRL-7 

Project Location: Tilos, Greece 

Potential Target Markets: Greece - Aegean Sea Islands  

Time-To-Market: Within one year 

 
Project Description 
The TILOS project aims to demonstrate the optimal integration of local scale energy storage in a fully-

operated, smart island micro grid in Tilos that will communicate with the main electricity grid.  

The main objective of the project is the development and operation of battery storage system, based 

on NaNiCl2 batteries, and provided with a smart grid control system. The battery storage system will 

serve a multipurpose role within the Tilos micro grid, which will be developed and operated as part of 

the project. The project seeks to integrate the following four technologies: 

▪ Prototype battery storage system based on NaNiCl2 batteries of FZSonick and grid forming 

inverter of Indrivetec  

▪ Hybrid power station on the island of Tilos, Greece, comprising wind power of 800 kW, PV 

power of 160 kW and battery storage of 2.88 MWh/800 kW  

▪ Prototype smart meter & demand side management device  

▪ Smart grid on the island of Tilos 

As part of the project, the aim is to ensure that the developed battery storage system is able to cope 

with the challenge of supporting multiple tasks within the island grid. These range from micro grid 

energy management and the maximization of RES penetration and grid stability, to the export of 

guaranteed energy amounts and the provision of ancillary services to the main grid.  

The battery system supports both stand-alone and grid-connected operation, while proving its 

interoperability with the rest of the micro grid components. This includes demand side management 

aspects and distributed, residential heat storage in the form of domestic hot water.  

The Factory Acceptance Test (FAT) for the integrated battery storage system was completed last 

February. A site acceptance test on Tilos is scheduled in the forthcoming summer. 

What makes the technology innovative? 

▪ The battery storage system is able to support both grid-forming (stand-alone) and grid-
following (grid-connected) operation for the island of Tilos.  
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▪ The island of Tilos is currently interconnected to the island of Kos through a subsea cable, 
through which it is supplied with oil-based power generation.  

▪ The battery will perform multiple services including RES-demand balance in the micro grid of 
Tilos, black-start for the micro grid and ancillary services to the Kos macro grid.  

Desired Investment 
The TILOS project itself is already fully funded. The project consortium are looking to find investors 

interested in the market uptake of the TILOS solutions. This includes the core hybrid power station, 

the smart meter and DSM device and the smart micro grid solutions currently developed, as well as 

further development of advanced software tools such as: 

1. An integrated forecasting platform for RES power generation and load demand 

2. An Extended Micro grid Simulator that spires to compete with the HOMER tool31 

 

Financial Information 
The project has a total budget of € 15 million, including € 11 million of 

grant funding obtained from Horizon 2020. The project team estimates 

that the total CAPEX required for the project itself is € 3.5 million, 

including around € 2 million for the procurement of the battery 

equipment, with the remaining budget required for several other 

peripheral tasks.  

The project team estimates that it will take around one year before 

they are fully operational. Once operational, the wind and photovoltaic 

plants will have a combined installed capacity of 960 kW, producing an 

expected output of around 2.2 GWh / year. 

The feed-in-tariff given for this constellation is in the order of around 150 € / MWh. However, much 

of the produced energy will be curtailed. Moreover, remuneration will depend on whether the energy 

comes from the batteries or the RES generation components.  

Given this and other complications, the annual revenue of the project is expected to be around, but 

not exceeding, € 220,000. Annual operational costs are expected to be around € 75,000, resulting in a 

net operating cash flow of € 145,000 per annum. 

 

 Implementation 
Phase 

Operational Phase 

 Year 1 Year 1 Year 2 Year 3 … Year 20 

Revenue - 220,000 220,000 220,000 … 220,000 
Capex 3,500,000 - - - … - 
Opex - 75,000 75,000 75,000 … 75,000 

Cash Flow -3,500,000 145,000 145,000 145,000 … 145,000 
       
IRR:32 -      

 

                                                      
31 See http://www.homerenergy.com/HOMER_pro.html for more information. 
32 The calculated IRR was negative. However, the project is largely funded by grants. 

http://www.homerenergy.com/HOMER_pro.html
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Company Overview 
The project is being delivered by a consortium including 13 participating companies and instates from 
7 European countries, as shown in the picture below. The project is being coordinated by the 
Technological Education Institute of Piraeus of the Piraeus University of Applied Sciences.  
 

 
 
Target Markets & Fit with Energy Targets  
The main target market of the TILOS project are the Aegean Sea Islands in Greece. 
 
According to the project team, a regulation framework for hybrid power stations already exists in 
Greece. The developed battery storage of TILOS fits to the needs of this Greek framework and thus 
encourages the implementation of new projects.  Moreover the TILOS project received the first ever 
production and installation license for a battery-based hybrid power station in Greece.  
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With regards to the island of Tilos itself, the island is currently supplied with oil-based power 

generation via a subsea cable interconnected to the island of Kos. The developed technology would 

generate energy directly on the island of Tilos and perform multiple services including RES-demand 

balance in the micro grid of Tilos, black-start for the micro grid and ancillary services to the Kos macro 

grid.  

 

Regulatory Issues 
As stated above, Greece already has a framework for hybrid power stations. However, according to 

the project team, the existing Greek framework is tailored to PHS systems. TILOS had to introduce 

new aspects concerning battery storage which challenged and still challenge the existing regulation. 

 

Project Risks 

The following table presents an overview of the risks that the project team sees as the key risks they 
are facing both during the implementation and operational phases of their project, as well as an 
assessment of the risk level posed. 
 

Project Phase Description Risk Level 

Implementation 
 
Risk: Considerable delay in permitting processes in Greece  
 

High 

Operational 

 
Risk: The Feed-in-tariff for hybrid power stations in the 
Greek islands depends on the oil-based power generation 
cost, and thus varies with the crude oil price. The FIT is 
updated on an annual basis.  
 
However, the regulation is about to change, disengaging 
feed-in-tariff from the island-dependent electricity 
production cost and linking it to the technology employed 
(under development). The risk of new investments can be 
compensated in the course of time, if battery prices 
reduce considerably.  
 

High 

Operational 

 
Risk:  Another unforeseen risk is the introduction of 
additional hybrid power stations in the same island system 
which would imply curtailments 
 

Medium 

 

Financing Options 
The project itself is already fully funded, however, the project consortium are looking for further 

investors for the market uptake of the technology (see Desired Investment section). 

In total the project has received approximately € 15 million in funding.  

▪ The majority, 72.4% (approximately € 11 million) of this funding was obtained via grant 

funding from Horizon 2020.  

▪ A further 19.7% (approximately € 3 million) was obtained from private financing through own 

resources of the project partners.  
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▪ The remaining 7.9% (approximately € 1 million) was obtained via a bank loan. This took around 

9 months to obtain. 

According to the project team, the main reason for considering a bank loan was the credibility of the 
company to the bank. 
 
Main Obstacles 
According to the project team the main obstacle they have faced in obtaining finance, was to obtain 
the necessary permits and the prediction of income in time so that they could make a credible case 
for the bank. 
 
Options if they do not obtain further financing 

“Exploitation of own funding from project partners” (Dimitris Zafirakis, Project Coordinator) 
 

Lessons Learned & Recommendations 

“Disengage research and commercial project [be]cause risks increase remarkably since the 

time frames are quite different” (Dimitris Zafirakis, Project Coordinator) 
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Triblade 
(Wind Energy) 
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Project Overview  

Company Name: Winfoor AB 

Company Location: Sweden 

Energy Sector:  Wind Energy 

Development Stage: Testing / Demonstration  

TRL-Level: TRL-6 

Project Location: Sweden 

Potential Target Markets: World Wide 

Time-To-Market: Within three years  

 
Project Description 
Triblade is an innovative technology for large scale wind turbine rotor blades, aiming to change the 

entire wind power industry. The patent pending technology is a 3-in-1-blade that aims to reduce 

production cost and increase ease of transport, while allowing rotor blades to be longer, stronger and 

much lighter than what is possible today. Using the same material as in standard blades, Triblade aims 

to reduce blade weight by up to 80 % and potentially make it possible to manufacture blades twice as 

long as today. 

Winfoor believes that these game changing improvements give them a unique opportunity in the wind 

turbine rotor blade market and that the technology may play a decisive role in the development of 

the next generation of larger, more efficient wind turbines and to accelerate the transition to greater 

use of renewables worldwide. 

Winfoor is planning to license the technology to selected customers in the first instance. This will then 

be followed by own-production of their technology, and the sale of produced rotor blades to leading 

wind turbine manufacturers world-wide. 

What makes the technology innovative? 
According to Winfoor, using the same material as in standard blades, Triblade will: 
 

▪ reduce blade weight by up to 78% 

▪ reduce production cost by up to 62% 

▪ reduce transport and installation costs by up to 66% 

▪ resulting in an up to 12.3% reduction in the cost of energy.  

 
Triblade can also be made 50% longer than standard rotor blades making the power output 2.5 as 
large.  
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Financial Information 
Winfoor estimates that it will take around 

three years before Triblade is ready to be 

licensed to the first customers. After three 

years, Winfoor is planning to license the 

product to first customers. The price for this 

will be SEK 500,000 (€ 50,000) per rotor, with 

a minimum annual licensing fee of SEK 3 

million (€ 300,000) in the first year and 5 

million SEK 5 million (€ 500,000) from the 

second year onwards. 

In addition, Winfoor is also planning to start producing rotors themselves. Winfoor estimates that it 

will take another three years following the start of licensing before they are ready to sell their first 

self-produced rotors. The sales price for a rotor is set at SEK 3.6 million (€ 360,000) at this time.  

Winfoor is looking for a total funding of around € 6.9 million funding to cover the projected negative 

cash flows in the first five years (see next page for more details). Ideally, Winfoor would like to obtain 

this funding as a mixture of Equity (40%), Debt (30%) and other sources such as grants (30%). 

  

 
Given these projections, Winfoor believes they will be able to generate first revenues in year 3, and 

start generating its first profit in year 6. The graph below shows the net operating cash flow (in €) over 

the eight year projection window, while the table on the next page provides more detailed information 

on the projected revenue and cost streams. 
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Potential Project Cash Flows (in €) 

 

 Year 1 Year 2 Year 3 Year 4  Year 5 Year 6 Year 7 Year 8 

Sales - - 1 10 50 110 230 410 

   # of licensed rotors - - 1 10 50 100 200 350 

   # of rotors sold - - - - - 10 30 60 

         
Revenue - - 50,000 500,000 2,500,000 8,600,000 20,800,000 39,100,000 

   Licensing Revenue - - 50,000 500,000 2,500,000 5,000,000 10,000,000 17,500,000 

   Sales Revenue - - - - - 3,600,000 10,800,000 21,600,000 

         
Costs 1,514,235 1,153,574 2,192,573 2,120,075 3,179,918 5,545,315 9,297,423 15,730,422 

   R&D & Production 550,000 0 700,000 500,000 1,000,000 1,500,000 500,000 500,000 

   Staff Costs 746,235 924,574 1,273,573 1,394,505 1,947,580 2,006,008 3,150,937 4,176,541 

   Other External Costs 218,000 229,000 219,000 225,570 232,337 239,307 246,486 253,881 

   Cost of Production - - - - - 1,800,000 5,400,000 10,800,000 

         
Cash Flow -1,514,235 -1,153,574 -2,142,573 -1,620,075 -679,918 3,054,685 11,502,577 23,369,578 

         
IRR: 40.7%        
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Company Overview 
Winfoor is a spin off from Lund University in Sweden, founded in 2007 with the purpose of integrating 
new technologies in the wind energy sector. The team consists of researchers from a range of fields 
such as mathematics, fluid mechanics and structural mechanics. 
 

Target Markets & Contribution to Energy Targets  
Triblade is targeting leading wind turbine manufacturers world-wide. According to Winfoor, resulting 
Triblade reduces the cost of energy by up to 12.3% compared to standard rotor blades. Moreover, as 
Triblade can be made longer than standard rotor blades, this will also increase power output. 

 
Regulatory Issues 
The only regulatory issues Winfoor sees for Triblade at the present time are the international 
standards their rotor blades will need to fulfil.  
 

Project Risks 
The following table presents an overview of the risks that Winfoor sees as the key risks they are facing 
both during the implementation and operational phases of their project as well as an assessment of 
the risk level posed. 
 

Project Phase Description Risk Level 

Implementation 

 
Risk: There is still a technological risk that the 
performance of Triblade will not meet all needs of the 
market. 
 

High 

Implementation 

 
Risk: A further risk is that Winfoor may be unable to raise 
the necessary funds to carry out the project. 
 

Medium 

Operational 

 
Risk: As Winfoor is aiming to license / sell their rotor 
blades, the main risk in the operational phase is the market 
demand risk. 
 

High 

 

Financing Options 
The following table outlines the funding Winfoor have considered, from which sources they have 

received funding and how long it took to obtain this funding. 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing 

Public Debt (e.g. investment 
grade corporate bonds or 
high-yield corporate bonds) 

1 0 - 

Public Equity (e.g. initial / 
secondary public offerings) 

4 2 3 

 
Winfoor indicated that the main reason for using public funding sources was that it is hard to obtain 
private funding at the beginning of a project. Moreover, Winfoor believes that energy is not as 
attractive for private investors as some other areas of business.  



Building the Investment Community for Innovative Energy Technology Projects -  
Deliverable D2: Portfolio of clean energy innovation projects  

 

175 COMMERCIALLY SENSITIVE 

 
For those sources that did not invest in the project, Winfoor indicated that the main reason for this 
was that it was too early in the project. In other cases, the process is still ongoing. 
 
Main Obstacles 
According to Winfoor the main obstacle faced is that obtaining funding takes a long time. 
 
Options if they do not obtain further financing 
Winfoor suggested that the main options they have if they do not obtain further financing is to close 
down the project. 
 
Lessons Learned & Recommendations 

“It takes time and a lot of effort.” (Winfoor) 
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Wave Dragon 

(Wave Energy) 
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Project Overview  

Company Name: Wave Dragon 

Company Location: Denmark 

Energy Sector:  Wave Energy  

Development Stage: Testing / Demonstration  

TRL-Level: TRL-6 for structure and TRL-7 for power take off system 

Project Location: Wales 

Potential Target Markets: Denmark, Ireland, UK, Germany, France, Spain and Portugal  

Time-To-Market: Within three years  

 

Technology Description 
The Wave Dragon is a large floating wave energy 

device. Effectively an offshore hydro-electric power 

station. The central, front face of the device is a doubly-

curved ramp.  Behind the crest of the ramp lies a 

reservoir that collects the water that overtops the 

ramp. Energy is extracted as the water captured in the 

reservoir is allowed to drain back to the sea through a number of low-head hydro turbines located 

within the reservoir. The amount of energy captured by the device is increased by long reflector wings, 

mounted either side of the reservoir, which focus the waves towards the central ramp. The device is 

slack mooredto allow it to turn into the principal wave direction.  

Wave Dragon plants are designed to be inspected and maintained at sea. Having multiple turbines and 

generators means that each individual unit has a lower weight, which permits easier removal and 

installation during operation; vastly reducing maintenance costs. In addition, this provides multiple 

redundancy, so maintenance and repair can be carried out without loss of output.  

The Wave Dragon comes in 4 sizes: 

1.5 MW device Yearly power production up to 4 GWh Device width: 152 m 

4 MW device Yearly power production up to 12 GWh Device width: 230 m 

7 MW device Yearly power production up to 20 GWh Device width: 270 m 

12 MW device Yearly power production up to 35 GWh Device width: 320 m 

 
Project Description 

The next step for Wave Dragon is to deploy a 4 MW Wave Dragon power plant in Welsh waters, which 

aims to deliver commercial proof of viability for a Wave Dragon power plant. The major work tasks 

and steps of this project are: consenting, construction, mooring, deployment, operation and power 

production verification of a 4 MW Wave Dragon device.  

The deployment site is within Welsh Territorial Waters south-west of Pembrokeshire. The site has 

room for a power plant consisting of up to 9 Wave Dragons - eventually with a combined power 

capacity limited to 30 MW due to present consent restrictions.  
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The site has been selected and baseline surveys completed. Work to gain the Grid connection, 

Consents and Seabed License has begun. 

What makes the technology innovative? 

▪ Unlike other offshore wave energy converters, Wave Dragon is designed to remain stationary 

and stable rather than heave or pitch with the waves. 
▪ A key feature is its ability to ‘tune’ the device to the sea-state by altering the floating level 

of the platform to maximise the amount of overtopping and flow through the turbines. This 
allows the device to take advantage of both small waves as well as increased wave heights 
in rough conditions, maximising the devices performance. 

▪ Wave Dragon utilizes specially designed high efficiency low-head hydro propeller turbines, 
normally used in traditional hydro power plants.  

▪ The design of Wave Dragon is simple and robust, capturing and utilizing wave energy 
directly into power generation. 

▪ The Wave Dragon constitutes a very stable platform and can easily carry one or two wind 
turbines, which at many deployment sites can double the power production leading to a 
very low cost of energy.  

▪ Ease of access and maintenance on a stable offshore platform. 

▪ No moving parts apart from the turbines, minimising maintenance and the harmful effects 
of marine growth (fouling) and ocean debris. 

▪ A slack mooring system similar to that traditionally used by ships, which helps reduce 
mooring forces in rough conditions. 

▪ Good survivability because extreme waves simply ride over the top of the device. 

▪ Very low environmental impacts. 
 

Financial Information 
Wave Dragon expects that construction, deployment and 

testing of a 4 MW33 power plant in the Welsh waters would take 

around three years, including initial tests of the PTO system and 

grid connection of the system in year 3. 

Wave Dragon estimates the total cost of the project to be € 20 

million, which is needed over the first two years in the 

construction phase. Wave Dragon is expecting ERDF co-funding 

from WEFO of € 12 million. They are now looking to obtain 

financing for the remaining cost of € 8 million, ideally in the 

form of 100% equity. 

In addition to the funding needed for the Welsh project, Wave Dragon is also looking to obtain further 

financing to cover the expansion phase of the Wave Dragon technology from the Welsh demonstration 

device to the sale of complete plants of 30 MW plus in Wales, the EU and world-wide. 

Once construction and deployment of the Welsh Wave Dragon power plant has been completed, 

Wave Dragon expects an annual energy production of 10 GWh / year over the 25 year lifetime of the 

unit. For the forecasts, Wave Dragon assumes that they will obtain a 15 year power purchasing 

agreement (PPA) of 0.2 € / kWh, this would generate a revenue of € 2 million per annum. The price 

                                                      
33 The device will have an installed turbine power of 3 MW – another 1 MW capacity will be installed during the development of 
the 30 MW Wave Dragon power plant at the Pembrokeshire site  
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after 15 years, when the PPA runs out, is assumed to be 0.1 € / kWh. This is the expected LCOE 

reflecting the new BEIS report34. Given this, the expected revenue generated in years 17-25 is € 1 

million per annum. 

Operational costs are estimated by Wave Dragon to be € 160,000 in year 2 of construction, rising to € 

317,000 per year once the plant has been completed for the first five years of operation. The cost in 

the first five years is increased due to monitoring of the environmental impact, which may be funded 

by further grants. After the initial five years, operational costs are expected to fall to € 267,000 and to 

€ 133,000 after 18 years of operation. 

This results in a net operating cash flow of € 1,683,000 in years 1 to 3 of operation, rising to € 1,733,000 

in years 4 to 12. As a result of the lower energy price assumed from year 17 onwards, the operating 

cash flow in years 13 to 17 is expected to be € 733,000 and, because of the lower maintenance costs, 

€ 867,000 in years 19 to 22, as shown in the table and graph on the next page. 
 

  Construction Operational 

 Year 1 Year 2 Year 3 Year 1 Year 2 Year 3 Year 4 

Price (€/kWh) - - - 0.2 0.2 0.2 0.2 

Revenue - - - 2,000,000 2,000,000 2,000,000 2,000,000 

CAPEX 12,000,000 8,000,000 - - - - - 

OPEX - 160,000 317,000 317,000 317,000 317,000 267,000 

Cash Flow -12,000,000 -8,160,000 -317,000 1,683,000 1,683,000 1,683,000 1,733,000 

        

 Operational 

 Year 5 … Year 12 Year 13 … Year 17 Year 18 

Price (€/kWh) 0.2 … 0.2 0.1 … 0.1 0.1 

Revenue 2,000,000 … 2,000,000 1,000,000 … 1,000,000 1,000,000 

CAPEX - … - - … - - 

OPEX 267,000 … 267,000 267,000 … 267,000 133,000 

Cash Flow 1,733,000 … 1,733,000 733,000 … 733,000 867,000 

        

 Operational    

 Year 19 Year 20 Year 21 Year 22    

Price (€/kWh) 0.1 0.1 0.1 0.1   

Revenue 1,000,000 1,000,000 1,000,000 1,000,000 IRR (excluding grants): 3.2%  

CAPEX - - - - IRR (including grants): 13.9% 

OPEX 133,000 133,000 133,000 133,000   

Cash Flow 867,000 867,000 867,000 867,000    

                                                      
34 Department for Business, Energy & Industrial Strategy (2016). Electricity Generation Costs. Available at:   
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/566567/BEIS_Electricity_Generation_Cost_Repo
rt.pdf [accessed 29/03/2017] 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/566567/BEIS_Electricity_Generation_Cost_Report.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/566567/BEIS_Electricity_Generation_Cost_Report.pdf
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Company Overview 
Wave Dragon is a Danish wave energy company with the aim to extract electricity from ocean waves. 
Research and development on the Wave Dragon product has started in 1987 with the formulation of 
the initial concept. A 1:4.5 scale prototype was launched in 2003 off the coast of Denmark, 
accumulating over 20,000 hours of electricity generation experience. The company is now ready to 
start the process towards commercialisation of their technology, starting with the present full scale 
commercial demonstration project in Wales. 
 

Target Markets & Fit with Energy Targets  
Wave Dragon aims to operate in Denmark, Ireland, UK, Germany, France, Spain and Portugal.  
 
According to Wave Dragon, their project fits well with the energy plans of all the mentioned countries. 
All countries mentioned above have some form of incentive program for wave energy, although this 
differs and changes from year to year. 
 

▪ Overviews of the ocean energy policies in each country can be found at:                 
https://www.ocean-energy-systems.org/ocean-energy-in-the-world/.  
 

▪ Further information regarding support and incentive regimes can be found in the yearly 
reports at: https://www.ocean-energy-systems.org/library/annual-reports/ 

 

▪ A perspective overview can be found at: https://www.ocean-energy-systems.org/news/oes-
vision-for-international-deployment-of-ocean-energy   

 

Regulatory Issues 
According to Wave Dragon, the regulatory regimes changes frequently in many of the countries. 
However, Wave Dragon has not found any major deal-breakers in the regulations of any of the 
countries they aim to operate in35.  
 
Wave Dragon plans to focus on one country at the time in order not to waste too much time and 
money. At this time Wave Dragon focuses on the Welsh project outlined previously. Regarding this 
project, they have begun the process to apply for consents.  
 

                                                      
35 More details about the specific regulations and the consenting process in each country can also be found at: https://www.ocean-
energy-systems.org/ocean-energy-in-the-world/.  

https://www.ocean-energy-systems.org/ocean-energy-in-the-world/
https://www.ocean-energy-systems.org/news/oes-vision-for-international-deployment-of-ocean-energy
https://www.ocean-energy-systems.org/news/oes-vision-for-international-deployment-of-ocean-energy
https://www.ocean-energy-systems.org/ocean-energy-in-the-world/
https://www.ocean-energy-systems.org/ocean-energy-in-the-world/
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Project Risks 
The following table presents an overview of the risks that Wave Dragon sees as the key risks they are 
facing both during the implementation and operational phases of their project, as well as an 
assessment of the risk level posed. 
 

Risk Mitigation Probability Impact 

 
Implementation Phase 
 
Project cost overrun:       
 
It is difficult to point to 
specific risks as the 
nature of these is that 
they arise from 
unforeseen events, 
hence the inclusion of 
contingency in line with 
best practice.  

 
 
Wave Dragon is primarily a large and 
heavy concrete construction and quite 
large spreading in bids for large 
infrastructure such as road bridges are 
often observed. All management costs 
are controllable as the project proceeds 
and are also controllable though initial 
contracting. Material costs are less 
controllable if imported but the 
strategy is to maximise local 
manufacture and supply which reduces 
exchange rate and hand-off risks. 
 

 
 
Increasing 
overruns have 
diminishing 
probability. 
Overrun 
outside 
contingency of 
limited risk. 

 
 
Limited 
because the 
impact is not 
binary. As the 
risk progress, 
mitigation can 
be equally 
progressive. 

 
Operational Phase: 
 
Shortfall in energy 
production.  
 
A key risk element in 
terms of sensitivity of 
revenue is the 
uncertainty of the 
yearly power 
production of the 
demonstrator.  

 
 
Beside the yearly variations of available 
wave power which is in line with the 
variations known from offshore wind, a 
demonstration plant will always 
experience fewer operational hours 
than a plant, which has been in 
operation through several years. This 
risk is expected to be self-cancelling 
over the life of the project. Also, project 
estimates have erred on the 
conservative side. 
 
Wave Dragon also expects that the 
availability for Wave Dragon after a few 
years "tuning" of the PTO system will 
exceed the availability of offshore wind 
turbines. This risk is largely controllable 
through active condition monitoring as 
well as the inherent redundancy of 
failure modes in the design. 

 
 

Low 

 
 
Limited 
because the 
impact is not 
binary. As the 
risk progress, 
mitigation can 
be equally 
progressive. 
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Financing Options 
Wave Dragon says that they have been looking for funding for 15 months. The following table outlines 

the funding Wave Dragon have considered, from which sources they have received funding and how 

long it took to obtain this funding. 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain this 
financing 

Banks 2 0 - 

Alternative market finance: 
loans (e.g. asset based lenders, 
hedge funds, private 
placements, etc.) 

4 0 - 

Alternative market finance: 
equity (e.g. private equity 
funds, mezzanine finance 
providers, etc.) 

100 0 - 

Others: e.g. Business Angels 
50 1 3 

 

 
Wave Dragon suggested that they were looking for funding for the consent process and the wider 
project costs for the power plant preparations. Unfortunately, many investors felt wave energy was 
not within their investment scope. Moreover, Wave Dragon indicated that, for those who were 
interested, there was an imbalance from their perspective between what could be considered 
technology investment and what could be considered power plant development. Wave Dragon 
ultimately obtained Business Angels funding. 

 
Main Obstacles 
Regarding the imbalance mentioned above, Wave Dragon said:  

“One of Wave Dragon’s key competitive advantages relative to other wave energy developers 
is size. Wave Dragon can actually deliver power plant scale solutions – This also means that 
Wave Dragon require more funding than the average wave energy developer, which have 
created a perception gap to investor (which obviously is being dealt with).” (Wave Dragon)  
 

Options if they do not obtain further financing 

“Funding is required to move the project forward.” (Wave Dragon)  
 
Lessons Learned & Recommendations 

“Nothing outside the general recommendations for raising finance” (Wave Dragon) 
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Wave Energy Canary Islands (Wave Energy)  
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Project Overview  

Company Name: Wedge Global 

Company Location: Spain 

Energy Sector:  Wave Energy 

Development Stage: On the way to be operational 

TRL-Level: TRL-7 

Project Location: Canary Islands, Spain 

Potential Target Markets: Belgium, Denmark, Finland, France, Germany, Netherlands, 
Norway, Portugal, Spain, Sweden, UK  

Time-To-Market: Within two years (five years to reach the full operational 
capacity) 

 

Project Description 
Wedge Global has been developing and testing their wave energy technology based on a floating point 

absorber with a direct drive linear generator power take off. The wave converter consists of an 

axisymmetric marine steel collector with a diameter of 7 m, a strut length of 30 m and 8 interior levels 

that allow access for operation & maintenance. 

The technology has been developed and tested as part of the UNDIGEN and UNDIGEN+ projects, 

running from 2011 to the end of 2016. The main technical objective of the UNDIGEN projects was to 

demonstrate the functionality of Wedge’s technology and the reliability of the system in a real 

(offshore) working and operational environment.  

The technology has been tested continuously in the ocean for more than three years at PLOCAN in the 

Atlantic Ocean (Canary Islands). The results of the UNDIGEN project have identified a number of 

improvements, which have been implemented and have served to achieve a complete efficient and 

reliable converter for commercial use, initially for the supply to islands and isolated systems. 

The next step towards commercialization is to expand the installed capacity of the demo wave farm 

in the Canary Islands to 15 MW over a five year period. During the first year, the existing device, called 

W1, will be upgraded, installed and connected to deliver electricity to the grid. In the second year, 

three new devices will be installed, and in the third, fourth and fifth year, additional devices increasing 

the installed capacity by 4 MW, 5 MW and 5 MW respectively will be installed.  

What makes the project innovative? 
According to Wedge Global, the main advantages of their wave power generation solution are: 

▪ Its design simplicity and robustness, reliability, potential full scalability, the absence of any 

additional maintenance, and very competitive cost scenarios - both current and future - in 

order to achieve a competitive energy efficiency ratio in comparison with other sources of 

renewable and/or conventional energy sources.  

▪ In particular, the direct drive, based on a linear generator power take off without permanent 

magnets, make the system highly reliable, cheaper than comparable solutions and able to 

maximise energy capture with the active power take off.  
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Financial Information 
As outlined above, Wedge Global aims to expand 

capacity of their plant over five years. Wedge 

global estimates that the total capital 

expenditure required for this expansion is, 

approximately, € 57 million, with the majority of 

the cost accruing in years 3-5. 

Once the existing device has been connected 

and the installation of three new wave energy 

converters in year 2 is completed, the plant can 

start feeding energy into the grid. Given this, the plant will start generating first revenues in year 3 of 

the deployment phase. The production capacity, and hence the energy that can be fed into the grid, 

are planned to be increased in a step-wise fashion for three more years (years 3-5 of the deployment 

phase). 

Once the plant reaches its full operational capacity of 15 

MW, Wedge Global expects that it will produce an output 

of around 30,285 MWh (30,285,000 kWh), as shown in the 

graph below. 

This output will be sold back into the grid at a price of 

0.3319 €/kWh, allowing Wedge Global to make use of the 

high electricity prices on the island while working to lower 

their cost of energy before expanding towards the 

continental market. 

Wedge Global expect to generate a revenue of around € 10 million per annum, once the full 

operational capacity has been reached. 

 
The following table outlines the expected capex, opex and revenue for each year of the deployment 

and operational phase. 

Deployment 
 Year 1 Year 2 Year 3 Year 4 Year 5 

Revenue - - 67,011 670,106 3,350,531 
CAPEX 750,000 4,250,000 14,900,000 18,625,000 18,625,000 
OPEX - 100,000 250,000 815,000 1,630,000 

Cash Flow -750,000 -4,350,000 -15,082,989 -18,769,894 -16,904,470 
      

Operational 
 Year 1 Year 2 Year 3 … Year 15 

Revenue 6,701,061 10,051,592 10,051,592 … 10,051,592 
CAPEX - - - … - 
OPEX 2,445,000 2,445,000 2,445,000 … 2,445,000 

Cash Flow 4,256,061 7,606,592 7,606,592 … 7,606,592 
IRR: 8.2%      
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Company Overview 
Wedge Global is an SME created in 2008 that develops innovative solutions for the generation of 

electricity from ocean waves. 

Wedge Global is developing its activities in Europe, Japan, where the company has been awarded with 

two contracts funded by NEDO in 2015, and the U.S., where Wedge Global has been awarded by the 

US Department of Energy DOE36, in 2015.  

Wedge Global suggested that they are happy to share their experience and data with potential 

investors and potential end users/customers, to allow them to check the design and aging of their W1 

energy converter and analyse the real cost, based on in-ocean experience. 

Target Markets & Contribution to Energy Targets  
Wedge Global aims to commercialize their technology in the Canary Islands, where their 

demonstration project is located. Electricity costs in the Canary islands are significantly higher than 

the costs in continental Europe, which makes the project economically sustainable without relying on 

feed-in-tariffs, green certificates or other support mechanisms.  

In the mid-term, Wedge Global aims to utilize the experience they will gain by bringing down the cost 

further and approach other islands to deploy their technology. In particular, Wedge Global is 

interested in the following potential target markets: Spain (Canary Islands), Portugal (Madeira and 

Azores), UK (Scottish North Sea), France (Yeu Island, etc.), Sweden (surrounding islands), Norway 

(surrounding islands), Iceland, and Finland (surrounding islands).  

All these countries have clear renewable energy targets. Yet, they also face challenges in terms of 
energy dependence, environmental impact and energy costs. Wedge Global believes that wave energy 
can help meet these challenges and contribute towards the achievement of renewable energy targets. 
 

Regulatory Issues 
According to Wedge Global the following are the main regulatory issues they are facing: 

▪ The Energy Regulatory Authority needs to authorize the project.  

▪ It is expected that the Spanish Government will launch a specific mechanism to allocate new 

capacity this year - according to Order IET/2212/2015, 23rd October, regulating the procedure 

to set the specific payment scheme, and Royal Decree 947/2015, 16th October. 

  

                                                      
36 Office of Energy Efficiency & Renewable Energy (2015). Energy Department Awards $7.4 Million to Develop Advanced 
Components for Wave and Tidal Energy Systems. Available at: http://energy.gov/eere/articles/energy-department-awards-74-
million-develop-advanced-components-wave-and-tidal-energy [accessed 22/03/2017] 

http://energy.gov/eere/articles/energy-department-awards-74-million-develop-advanced-components-wave-and-tidal-energy
http://energy.gov/eere/articles/energy-department-awards-74-million-develop-advanced-components-wave-and-tidal-energy


Building the Investment Community for Innovative Energy Technology Projects -  
Deliverable D2: Portfolio of clean energy innovation projects  

 

187 COMMERCIALLY SENSITIVE 

Project Risks 
The following table presents an overview of the risks that Wedge Global sees as the key risks they are 
facing both during the implementation and operational phases of their project, as well as an 
assessment of the risk level posed. 
 

Project Phase Description Risk Level 

Implementation / 
Operational 

 

Risk: The project is a first-of-a-kind project without a 
proven track record of operating the project. 
 

High 

 

Financing Options 
Wedge Global suggested that they have been looking for further finance for around 36 months. The 
following table provides an overview of the funding sources the company has considered, from which 
of these sources they have obtained funding and the duration it took to obtain this funding. 

 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing 
(months) 

Public Debt (e.g. investment 
grade corporate bonds or 
high-yield corporate bonds) 

3 2 12 

Public Equity (e.g. initial / 
secondary public offerings 

2 1 18 

 
For Wedge Global, the main reason for considering these funding sources was a good fit with their 

project and company requirements. For those sources from which Wedge Global has been unable to 

obtain financing, Wedge Global suggested that the main reason for this was that the project is a first 

of a kind project with a lack of a track record. However, the financiers were looking for projects in 

mature industries. 

Main Obstacles 
According to Wedge Global they main obstacles they have been facing are:  

▪ Technical, financial and operational risks. 

▪ Lack of track record with this kind of projects.  

Options if they do not obtain further financing 

▪ “Keep trying” (Wedge Global) 

 

Lessons Learned & Recommendations 

▪ “Projects should undertake an in-depth analysis of potential financiers before approaching 

them. This helps to avoid wasting time and also to keep a high level of motivation.” (Wedge 

Global) 
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WaveRoller 

(Wave Energy) 
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Project Overview  

Company Name: AW-Energy Oy  

Company Location: Finland 

Energy Sector:  Wave Energy 

Development Stage: Development 

TRL-Level: TRL-8 

Project Location: Portugal 

Potential Target Markets: Portugal, Ireland, France, Spain, and UK  

Time-To-Market: Within one year 

 

Project Description 
WaveRoller is a patented technology that converts ocean waves to electricity. WaveRoller devices are 

installed under water, utilising a hinged panel that is anchored on the seabed near the shoreline to 

generate electricity from nearshore ocean wave energy.  

The back and forth movements of the waves move the panel, converting the kinetic energy into 

electricity which is transferred to an on-shore transformer station via a subsea cable. The WaveRoller 

has minimal environmental impact as the device is submerged, resulting in little-to-no visual impact. 

The technology has already been successfully deployed and tested within an environmentally 

protected area - Natura2000 in Portugal. WaveRoller is the only wave energy design to have 

independent, third party certifications from Lloyd’s Register and DNV GL. 

The next step towards commercialisation of the WaveRoller technology are two follow-up projects:  

1. The Ondas de Peniche (ODP) project includes the installation of three commercial WaveRoller 

devices (350 kW capacity each). These are scheduled to be installed during 2018. An annual 

power output of approximately 2 GWh is expected to be sold at a rate of 100 € / MWh, 

totalling an estimated revenue of 200,000 € / year.  

 

2. The SWELL project includes the installation of a 5.6 MW WaveRoller wave power plant 

(incorporating up to 16 WaveRoller devices) between 2019 and 2020. The project is eligible 

for € 9.1 million grant funding from the European Commission’s NER300 program and € 1.5 

million grant funding from the Portuguese Carbon Fund. In addition to the grant funding 

components the project is eligible for a 156 € / MWh feed-in-tariff. The annual power output 

of the power plant is expected to be approximately 12 GWh.  

What makes the technology innovative? 

▪ Wave energy is the largest untapped source of renewable energy.  

▪ WaveRoller is the first technology in the wave energy sector to explore a technology based on 

a near-shore wave surge converter with an oil hydraulic power unit. 

▪ The near-shore location of WaveRoller devices offers the steepest path to Levelised Cost of 

Energy (LCOE) minimization   
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Financial Information - Ondas de Peniche (ODP) Project  
The ODP project serves as a pilot commercial project. It includes the installation of 
three commercial WaveRoller devices (350 kW capacity each), scheduled during 
2018. The estimated cost of the project is € 10 million.  
 
The annual power output is estimated to be approximately 2 GWh, which AW-
Energy expects to sell at a rate of 100 € / MWh, totalling an estimated revenue of 

200,000 € / year. The operational expenditure is 
estimated to be around € 52,500. The expected 
lifetime of the project is 15 years. 
 
Given this, the generated revenues will be able to cover the project 
costs. However, the project by itself would not be profitable for 
investors. For this reason, AW Energy is seeking to obtain investment in 
the form of 100% equity. Equity investors would benefit both from the 
option to expand this pilot project at a later stage, as well as returns 
from other projects utilising the WaveRoller technology. 
 

 
 Deployment 

Phase 
Operational Phase 

 Year 1 Year 1 Year 2 Year 3 … Year 20 

Revenue - 193,158 193,158 193,158 … 193,158 
Capex 10,000,000 - - - … - 
Opex - 52,500 52,500 52,500 … 52,500 

Cash Flow -10,000,000 140,658 140,658 140,658 … 140,658 
       
IRR:37 -      

 

Financial Information - SWELL Project  
The SWELL project includes the installation of 

multiple WaveRoller devices to form a 5.6 MW 

wave power plant between 2019 and 2020. AW 

Energy estimates that the total project costs 

will be approximately € 24 million.  

AW Energy has already secured grant funding 

totalling around € 10.64 million. However, part 

of this grant (approximately € 3.66 million) will 

only be paid during the operational phase of 

the project.  

 

                                                      
37 The calculated IRR was negative as the project by itself will not provide a return on investment. 
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AW-Energy is seeking further investment for the 

remaining € 17 million needed in the deployment 

phase. Ideally, they would like to obtain the majority 

(92%) of this additional investment via debt, and the 

remaining investment (8%) via equity investment. 
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Potential Project Cash Flows 

 Deployment 
Phase 

Operational Phase 

 Year 1 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

Production (MWh) - 11,038 11,204 11,370 11,542 11,713 11,889 12,066 12,247 12,429 12,615 
Price / MWh - 156 156 156 156 156 140 140 140 140 140 
Revenue - 1,760,632 1,822,906 1,886,966 1,953,712 2,022,373 1,871,233 1,936,976 2,005,426 2,075,838 2,149,124 
Capex 24,001,700 - - - - - - - - - - 
Opex - 737,762 758,228 779,218 800,924 823,187 839,082 862,444 886,596 911,369 936,978 

Cash Flow -24,001,700 1,022,870 1,064,677 1,107,748 1,152,788 1,199,186 1,032,151 1,074,532 1,118,830 1,164,470 1,212,146 
Grant Funding 6,984,000 731,000 731,000 731,000 731,000 731,000 - - - - - 

Cash Flow (incl. 
Grants) 

-17,017,700 1,753,870 1,795,677 1,838,748 1,883,788 1,930,186 1,032,151 1,074,532 1,118,830 1,164,470 1,212,146 

            
 Operational Phase  
 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20  

Production (MWh) 12,807 12,998 13,195 13,391 13,593 13,794 14,001 14,213 14,424 14,641  
Price / MWh 140 140 140 140 140 140 140 140 140 140  
Revenue 2,225,387 2,303,840 2,385,453 2,469,408 2,556,716 2,646,528 2,739,896 2,836,946 2,936,783 3,040,524  
Capex - - - - - - - - - -  
Opex 963,450 990,606 1,018,675 1,047,470 1,077,230 1,107,762 1,139,313 1,171,916 1,205,368 1,239,933  

Cash Flow 1,261,937 1,313,234 1,366,778 1,421,938 1,479,485 1,538,766 1,600,583 1,665,030 1,731,414 1,800,591  
Grant Funding - - - - - - - - - -  

Cash Flow (incl. 
Grants) 

1,261,937 1,313,234 1,366,778 1,421,938 1,479,485 1,538,766 1,600,583 1,665,030 1,731,414 1,800,591  

            

IRR (excl. Grants): 0.8% IRR (incl. Grants): 6.3%        
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Once operational, the total installed capacity of the plant will be 5.6 MW. AW Energy expects that the 
annual output produced will be around 11 GWh / year initially, increasing to around 14.6 GWh / year 
over the 20 year lifetime of the plant (see table on the previous page). 
 
AW-Energy expects to sell the produced energy at a price of approximately 156 € / MWh for the first 

five years, and a price of approximately € 139 / MWh thereafter. This is composed of: 

▪ a base price of 64 € / MWh 

▪ a Feed-in-Tariff of 46.94 € / MWh, increasing to 75.76 € / MWh after five years  

▪ additional support of 43.42 € / MWh available for the first five years of operation 

 
Given these estimates, the revenue generated by the plant is expected to be around € 1.76 million 
in the first year, rising to around € 3 million in year 20. The operational costs are estimated by AW 
Energy to be around € 740,000 in the first year rising to around € 1.24 million in year 20. 
 
The resulting cash flow would thus be between € 1.02 million in year 1 and € 1.8 million in year 20, 
as detailed in the table on the previous page. 
 

Company Overview 
AW-Energy Oy was founded in 2002 and is located in Finland. The company is a specialised wave 
energy developer. They first started developing a small scale prototype of their idea in 1999 and have 
since been further developing their technology. The company currently has close to 80 patents in 
relation to the device and technology involved.  In 2009 the company was awarded grant funding by 
the EU’s FP7 programme for a 300 kW demonstration power plant. AW Energy is now at a stage where, 
after years of developing, they are in a position to start their first pilot commercial project (the ODP 
project) in 2018, followed by their first larger scale commercial project (the SWELL project) shortly 
thereafter. 

 
Target Markets & Contribution to Energy Targets  
Both the ODP and the SWELL project will be in Portugal, however the technology could be used in 
projects in other European countries in the future, particularly Portugal, Ireland, France, Spain, and 
the United Kingdom.  There is also large potential outside of Europe for wave energy installations. 
 
Wave energy is the largest untapped source of renewable energy with an energy generation potential 
equivalent to approximately 10% of the global electricity utilization38. The total estimated value of the 
wave energy market is in the range of USD 600 billion between 2010 and 2050, with an annual market 
reaching up to USD 50 billion39.  
 
Regarding Portugal specifically, wave energy can make large contributions to Portugal’s renewable 
energy targets, which the Portuguese government has also recognized: 
 

▪ Current estimates of the potential of WaveRoller in Portugal are on the same level as the total 
wind generating capacity in the country, according to analysis by AW-Energy. Moreover, wave 
generated electricity can help offset some of the production volatility and instability of other 
renewable energy sources. 

▪ The Portuguese government has a long-term plan to connect to the mainland European grid. 
Since the wave energy potential in Portugal is high (due to their placement next to the Atlantic 
Ocean) wave energy would provide a strong source of energy for the country to export.  

                                                      
38 The Guardian (2009). In praise of… the European Marine Energy Centre. Retrieved 08/05/2017. Available at: 
https://www.theguardian.com/commentisfree/2009/oct/07/european-marine-energy-centre  
39 Carbon Trust (2011). Marine Renewables Green Growth Paper. Available at: 
https://www.carbontrust.com/media/597981/marine-green-growth-carbon-trust.pdf  

https://www.theguardian.com/commentisfree/2009/oct/07/european-marine-energy-centre
https://www.carbontrust.com/media/597981/marine-green-growth-carbon-trust.pdf
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Regulatory Issues 
According to AW-Energy, Portugal is quite advanced in terms of legislation supporting wave energy, 
which has reduced the likelihood of regulatory issues. However, as part of the normal steps in the 
project progression, there is a need to formalise the tariff level with the Portuguese regulators.  
 

Project Risks 
The following table presents an overview of the risks that AW-Energy sees as the key risks they are 
facing both during the implementation and operational phases of their projects, as well as an 
assessment of the risk level posed. 
 

Project Phase Description Risk Level 

Implementation  
(ODP / SWELL) 

 
Risk: Consenting and legal risks around managing the 
regulatory and legal regime to ensure we can agree and 
obtain the necessary tariffs agreements. 
 

High 

Implementation 
(SWELL) 

 
Risk: As the SWELL project is among the first projects on 
this larger scale, there is a risk of unforeseen technical 
challenges both in the manufacturing as well as the 
deployment stage of the devices. 
 

High 

Implementation 
(SWELL) 

 
Risk: As the SWELL project will be the first project on this 
larger scale, there is also a potential risk that the planned 
budget is insufficient to implement the project as planned. 
 

High 

Operational  
(ODP / SWELL) 

 
Risk: Legal regime risks relating to ensuring tariffs remain 
at the agreed level for the lifetime of the project. 
 

High 

Operational  
(ODP / SWELL) 

 
Risk: Operation and maintenance cost risk: Since the 
devices have a long lifespan, but no track record of 
operating for as long a period as the project, there are 
uncertainties about the availability / cost of maintenance 
and the impact this may have on the IRR of the project 
 

High 

 

Financing Options40 
AW-Energy have been looking at funding options over the last 36 months. The following table 
outlines the funding avenues that AW-Energy have considered, from which sources they have 
received funding and how long it took to obtain this funding. 
 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing (in 
months) 

Banks 5 1 14 
Public Equity (e.g. initial / 
secondary public offerings) 

2 0 - 

                                                      
40 Information provided in this section relates to broader company financing rather than specific project financing. However, at 
this stage in the development, the two types are closely linked. 
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Alternative market finance: 
equity (e.g. private equity 
funds, mezzanine finance 
providers, etc.) 

5 0 - 

Others: Wealthy individuals (& 
family offices), Corporate 
venturing 

10 3 5 

 

As outlined previously, AW-Energy has secured € 9.1 million grant funding from the European 

Commission’s NER300 program and € 1.5 million grant funding from the Portuguese Carbon Fund for 

the SWELL Project. In addition, they have received funding from both wealthy individuals / family 

offices and from corporate venturing, as well as a loan under the InnovFin Energy Demonstration 

Project (EDP) programme from the European Investment Bank (EIB)41. 

AW-Energy suggested that the main reasons for considering these sources was their good relationship 

with existing investors and a willingness from their side to support further development projects. 

Regarding the EIB, AW-Energy suggested that this funding source was considered as their project fits 

well with the financing targets of the bank. 

For those investors that did not invest, AW-Energy indicated that the main reason was that these 

investors did not think it was the right time for them to provide financing for the company / project. 

In some cases, wave energy was not in scope of these investors, while for others the company / 

technology was not far enough advanced at the time for them to be comfortable investing.  

Main Obstacles 
According to AW-Energy, the main obstacles they faced in obtaining finance is that, due to 
development stage of the device, many projects have a low or negative IRR on a standalone basis, but 
with an option for significant future returns. Given this, investors needed to be willing to support them 
for a longer time period and have confidence in the technology overall before investing. However, the 
risks associated with the development of the technology were too high for some potential investors.  
 
Options if they do not obtain further financing 

“Without further finance the project cannot proceed. The reference device is still under 

construction, so we expect more interest in the projects once the reference device is 

complete and installed” (AW-Energy) 

 

Lessons Learned & Recommendations 

“Upfront grant financing is generally better than tariff’s to support this type of project 
(even if lower IRR). The upfront grant financing reduces the initial Capex requirements for 
the project, which makes it easier to obtain funding from other sources.” (AW-Energy) 

  

                                                      
41 The total size of the contract is up to € 10 million, however, the received amount as of today is confidential. Further 
information can be found on the EIB website: http://www.eib.org/infocentre/press/releases/all/2016/2016-165-eu-support-for-
development-of-commercial-wave-energy-technology-in-europe.htm?lang=-en [accessed 14 July 2017] 

http://www.eib.org/infocentre/press/releases/all/2016/2016-165-eu-support-for-development-of-commercial-wave-energy-technology-in-europe.htm?lang=-en
http://www.eib.org/infocentre/press/releases/all/2016/2016-165-eu-support-for-development-of-commercial-wave-energy-technology-in-europe.htm?lang=-en
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Project Overview  

Company Name: Waves4Power AB 

Company Location: Sweden 

Energy Sector:  Wave Power 

Development Stage: On the way to be operational  

TRL-Level: TRL-7 

Project Location: Isles of Scilly, United Kingdom 

Potential Target Markets: UK, Denmark (Faroe Isles), Norway (where the current 
demonstration system is located) 

Time-To-Market: Within two years 

 

Project Description 
Waves4Power is developing and selling wave energy systems that utilize the power of waves to 

generate energy. The heart of the system is Waves4Power’s WaveEL buoy. This is a proprietary wave 

energy convertor that operates as a point absorber, converting the energy of waves into electrical 

energy. As waves rise and fall within the buoy, a piston, placed in a tube within the buoy and connected 

to a hydraulic conversion system, is moved, creating a gigantic pump. A wave park is then formed by 

linking together a large number of WaveEL buoys. 

The technology has been built, deployed and survived in the seas of Norway (at Runde) since February 

2016, where Waves4Power is currently testing a full scale demonstration system. In Spring 2017, 

Waves4Power will launch a connection hub, cables to shore and grid connect the system. 

Waves4Power are also in discussion to build a commercial off-grid application in Norway, where they 

already have an agreement with their customer (commercial fish farms), and the project is fully 

financed. 

In addition to their project in Norway, Waves4Power are working with the Isles of Scilly (IOS) and 

Hitachi to be the energy provider for the isles. The Isles of Scilly are 25 miles west of Cornwall in the 

UK with 2,000 inhabitants, rising to 5,000 in the summer. Power currently comes from the mainland 

via an out of date and recently damaged cable carrying 7 MW, with back up diesel generators on the 

Islands. 

The IOS Council have plans to be the greenest island in Europe and more pressingly remove fuel 

poverty from the island. There are also plans to upgrade desalination plants and sewage treatment on 

2 off the off-islands and install a complete Smart Grid system which is being led by Hitachi who have 

received £ 10.4 million ERDF grant funding for the project. The first phase for W4Pis to provide 40% 

of their current energy usage (approximately 2 MW) via green energy. Since wind and solar farms are 

not allowed on the island, and there is no tidal resource, wave power is the optimal solution.  
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What makes the project innovative? 
 

▪ The WaveEL system is one of the most flexible on the market. It can be moored to essentially 

any depth or bottom conditions, as long as there is a minimum depth of 50 metres. 

▪ The WaveEL system focuses on simplicity. It uses standard components that are well tested 

and with documented characteristics from well-known reliable suppliers, making it an 

inexpensive yet reliable solution. 

 

Financial Information 
Waves4Power is looking both for financing for the project located at the Isles of Scilly as well as wider 

company finance to help the company grow. 

This section provides financial estimates regarding the IOS project. However, it should be noted that 

Waves4Power have not yet been confirmed as the energy supplier (although it is likely that they will 

be – see section on project risks). Moreover, Waves4Power are currently carrying out a full technical 

pre-feasibility study to review the issues and opportunities arising. As such, the project details could 

alter subject to the technical study and level of involvement required by project members.  

The financial information presented here assumes a simple Wave Park producing ca. 2 MW into the 

IOS grid. All numbers have been estimated conservatively by Waves4Power. Waves4Power also has 

additional technology (the W4P Green Eco system) which can produce desalinated water, oxygen, 

heat, energy storage (including Hydrogen) designed for the Norwegian Fish Farm Project, which could 

potentially have great synergy for this project. 

Waves4Power estimates that the capital expenditure 

required to implement the project is around £ 16.5 million42. 

Construction and deployment of the plant would take around 

12-14 months. As such the expenditure would be split across 

two years with around £ 9.9 million required in the first year 

and the remaining £ 6.6 million required in the second year. 

To make the project financially viable, Waves4Power needs to obtain some funding in the form of 

grants from the UK or European Union43. Waves4Power is seeking to obtain at least 50%, but ideally 

as much as possible, of the required funding in the form of grants. 

Once deployed, the project can start generating revenue in year 2 of deployment, with a production 

capacity of 2 MW in the first year. This capacity can be increased to 2.1 MW in the first year of full 

operation and 2.2 MW in the second year of full operation. The lifetime of the buoys is estimated to 

be 20 years. 

The produced energy can then be fed into the IOS grid. Given the latest Contract For Difference (CFD) 

auction price of £ 0.09/kWh, this generates a revenue of 

approximately £ 1.5 million in year 2 of deployment (2 

MW), £ 1.6 million in year 1 of full operation (2.1 MW) 

and £ 1.7 million in years 2-20 of full operation (2.2. 

MW). 

Waves4Power estimates that operational costs will be 

around £ 150,000 per annum for local support, £ 150,000 

per annum for specialist (overseas) support and £ 

                                                      
42 Waves4Power expects that their second generation device will be ready for the IoS project in 2019. The device is made of 
composite and steel, rather than just steel. This would further reduce the project costs. 
43 The calculated IRR was positive for grant funding of more than 5% of CAPEX. 
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685,000 per annum for maintenance44 (only  half this cost in year 2 of deployment), resulting in a total 

OPEX of £ 792,500 in year 2 of deployment and £ 1,285,000 during the operational phase. 

This results in an estimated cash-flow of £ 666,104 in year 1 of full operation (2.1 MW) and £ 744,728 

in years 2-20 of full operation (2.2 MW), as shown in the table on the next page. 

Assuming, the project receives 25% grant funding, this results in an Internal Rate of Return (IRR) of 

2.3%, rising to 7.0% for 50% grant funding and 18.6% if 75% of funds can be obtained in the form of 

grants, as shown in the graph on the right. 

 Deployment Operational 

 Year 1 Year 2 Year 1 Year 2 Year 3 … Year 20 

Revenue - 1,572,480 1,651,104 1,729,728 1,729,728 … 1,729,728 
CAPEX 9,900,000 6,600,000      
OPEX  792,500 1,285,000 1,285,000 1,285,000 … 1,285,000 

Of which local support - 150,000 150,000 150,000 150,000 … 150,000 
Of which specialist 
support (overseas) 

- 150,000 150,000 150,000 150,000 … 150,000 

Of which 
maintenance 

- 492,500 685,000 685,000 685,000 … 685,000 

Cash Flow -9,900,000 -5,820,020 666,104 744,728 744,728 … 744,728 
        

IRR (no grants):        -0.5%            IRR (10% grants):      0.5%                   IRR (50% grants):       7.0% 

IRR (5% grants):        0.0%             IRR (25% grants):      2.3%               IRR (75% grants):       18.6% 
 

 

Company Overview 
Waves4Power is a relatively new SME with a long history. Started in the 1970’s during the oil crisis as 

InterProject Services (IPS) the first full scale prototype (Eiskling) was deployed in the 1980’s. The 

original OWEC design was built in the 1990’s and patented in 1998. After a period working in USA 

Waves4Power was formed in 2009 and the first full scale WaveEL Buoy was deployed in Sweden at 

Vinga in 2010. W4P specialises in developing and selling wave energy systems. In 2015, the company 

had an operating revenue of 3,623,000 SEK (435,682 USD). In 2016, the operating revenue was 

27,516,000 SEK (3,422,047 USD).45 

Target Markets & Contribution to Energy Targets  
The current project is located at the Isles of Scilly (IOS) in the United Kingdom. As outlined previously, 

the IOS Council have plans to be the greenest island in Europe, to remove fuel poverty from the island, 

and to upgrade desalination plants and sewage treatment on the off-islands. The IOS council also has 

                                                      
44 Service and maintenance: £ 125,000; insurance 1.5%: £ 248,000; grid connections / leasing: £ 100,000; environmental 
inspect/monitor: £ 50,000; contingency: £ 62,000 
45 Revenue information based on information available in the Orbis database. 
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plans install a complete Smart Grid system and has received £10.4m in ERDF funding from the UK 

Government to support this project. 

As neither solar nor wind farms are allowed on the island and there is no tidal resource, wave power 

is the optimal solution to help the island achieve its energy targets, according to Waves4Power. In 

particular, phase 1 aims to provide around 2 MW, equivalent to around 40% of the island’s current 

energy usage. 

Waves4Power is also focusing on other target markets such as the UK, Denmark and Norway. Wave 
power is a clean energy source that can contribute to achieving the clean energy targets of all these 
countries. 
 

Regulatory Issues 
According to Waves4Power, they are currently facing the following regulatory issues: 

▪ Standard planning and consenting in the UK. 

▪ The UK government is not actively supporting wave energy schemes. The UK has also reduced 

support prices within CFD from £ 300/MW to ca. £ 90/MW as part of the latest auction. 

 
Project Risks 
The following table presents an overview of the risks that Waves4Power sees as the key risks they are 
facing both during the implementation and operational phases of their project. Where applicable the 
table also provides an outline of how Waves4Power aims to mitigate these risks, as well as an 
assessment of the risk level posed. 
 

Project Phase Description Risk Level 

Pre-Implementation 

Risk: Waves4Power is not yet certain of being the energy 
supplier and are currently carrying out a full technical pre-
feasibility study to review the issues and opportunities 
arising.  
 

Mitigation: The IOS council are committed to 40% (2MW) 
of their power being from renewable sources. Some of this 
may come from household solar or other small scale 
sources. However, the majority will have to be produced 
by other sources. As wind and solar plants are not allowed 
on the island, this leaves wave and tidal. However, there is 
no tide race above 3 knots on the island (tidal needs 5-6 
knots). As such, wave is the optimal solution. 
Waves4Power is only aware of one other wave developer 
who has looked at the IOS project, but their devices seem 
small scale and not commercial. Moreover, Waves4Power 
has been involved in the project for two years. 

Medium 

Implementation 

Risk: Risks due to the legal regime. 
 
Mitigation: The project will be supported by the Council 
of the Isles and the regulatory bodies, as such this risk is 
very low. 

Low 
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Project Phase Description Risk Level 

Implementation 

Risk: Regulatory risks are higher as the UK government is 
not actively supporting wave energy schemes. The UK has 
also reduced support prices within CFD from £ 300/MW to 
ca. £ 90/MW as part of the latest auction. 
 
Mitigation: All the financial calculations presented above 
are based on the lower £ 90/MW price. In addition all 
other financials were estimated conservatively. 

High 

Implementation 

Risk: Project management risks. 
 
Mitigation: The team has experience from their project in 
Norway. In addition the project is supported by the Isles of 
Scilly. 

Low 

Implementation 

Risk: Technology risks. 
 
Mitigation: The technology has been proven in seas of 
Norway (at Runde) since February 2016. The project team 
has also gathered project experience and results from the 
Runde deployment that can be used to minimise any 
technological risks at the IOS deployment. 

Low 

Implementation 

Risk: Financial risks. The project is dependent on CFD or 
similar government support. It will also need to obtain 
some funding in the form of grants to be profitable 
 
Mitigation: All the financial calculations presented above 
are based on the lower £ 90/MW CFD price. In addition all 
other financials were estimated conservatively.  

Medium 

Operational 

Risk: Production risks, e.g. through damage to the buoys 
because of weather conditions, or maintenance issues. 
 
Mitigation: The Wave park will be in waters with 80 
meters depth and will be ca three miles from the nearest 
port. The technology has been successfully proven in 
worse operating conditions in Norway. While operation 
and maintenance have not yet been proven by experience, 
these have been planned in and mitigated in the design of 
the buoys.  

Low 

Operational 

Risk: Market demand risks 
 
Mitigation: Market demand risks are very low as the 
islands are self-contained and will operate under a smart 
grid. Moreover, neither wind nor solar plants are allowed 
on the islands and there are no tidal resources. 

Low 
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Financing Options 
Waves4Power has not yet looked for sources of finance for this project. They believe that the project 

is very likely to attract UK and EU grant funding - the IOS Council has already secured part of this.  

However, until they know exactly what levels of EU/UK support (grants) are available they have not 

yet looked at matching funds from other investors. 

Options if they do not obtain further financing 

Waves4Power suggested they would consider the following options if they were unsuccessful in 

obtain further financing: 

▪ Raise equity themselves  

▪ Look for bank support (Green Bank, EIB, etc.)  

▪ Work with Western Power Distribution to eliminate the need to replace the cable to the 

mainland and stop using the expensive large old diesel generators on St Marys, using the 

capital saving to support the project 

 

Lessons Learned & Recommendations 

▪ Not yet applicable 
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Project Overview  

Company Name: Güssing Energy Technologies (GET) GmbH 

Company Location: Austria 

Energy Sector:  Biofuel production  

Development Stage: Testing / Demonstration  

TRL-Level: TRL-7 

Project Location: Austria 

Potential Target Markets: Any country with wind power and biomass availability  

Time-To-Market: Within three years 

 

Project Description 
Winddiesel is a premium fuel that is produced by converting excess power from wind and photovoltaic 

(PV) power plants into high quality fuels though a Biomass to Liquid (BtL)-process. The BtL-process is 

an optimization of the Fischer-Tropsch (FT) process based on 10 years of research and development 

by Repotec, the Vienna University of Technology, and others. The process is based on a slurry FT 

reactor and is fuelled by syngas generated by a Dual Fluidized Bed (DFB) gasifier. The feedstock for the 

gasifier is biomass.  

Winddiesel is now looking for investment to build a commercial BtL demonstration plant in the near 

future. For this plant, a 50 MW biomass power plant will be connected to a 33.5 MW wind farm, 

producing 100% renewable diesel. The combination of a DFB gasification plant and a FT-diesel plant is 

optimal since the H2/CO ratio of the syngas is 2:1, which is required by the FT-process. The 

development according to the Winddiesel concept will double the conversion rate from feedstock to 

transportation fuels.  

Winddiesel will be produced at lower prices than fossil diesel with a quality that is much better than 

conventional diesel. A final economic assessments for the Winddiesel plant resulted in average 

production costs of € 0.888 per litre diesel (already including VAT) whereas published production costs 

from standard PtG-plants are in the range around € 150/MWh. Thus, Winddiesel is showing a clear 

economic advantage, especially since market prices for diesel are higher than for natural gas. 

What makes the project innovative? 

▪ Winddiesel increases the carbon conversion signficantly. 

▪ The Winddiesel concept is to design the FT process according to the requirements of 

intermittent volume flows. According to GET, the first results are very promising, as the 

applied slurry reactor is ideal for load changes 

▪ The investment costs for the additional equipment are much less compared to PtG plants, 

which are only in operation when electrical peak power must be converted into natural gas. 

At a Winddiesel plant the main parts are in operation for more than 7,000 hours a year, which 

significantly improves the economic performance. 

▪ R&D is carried out to utilize waste, plastics or other residues as feedstock in the forthcoming 
years within the next generation of DFB gasifiers. 
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Financial Information 
GET estimates that construction of its Winddiesel plant in 
Austria will take until the end of March 2019. The total costs 
during the construction phase are estimated to be € 142.7 
million. 
 

The project has already secured funding of € 35,675,000 (25% 

of the total costs) through investment subsidies. GET is seeking 

to obtain further investment for the remaining € 107,025,000. 

 

GET is looking for financing in the form of a mix of equity (50% of the total 

cost of € 142.7 million), debt (5% of the total) and other sources such as 

grants (20% of the total). 

Once the plant is fully operational, the expected lifetime of the plant is 15 

years. 

GET estimates the annual capital expenditure be around € 1,790,000, and 

the annual operating expenditure to be around € 15,180,000. The annual 

revenue is estimated by GET to be € 34,960,00046. This results in a net operating cash-flow of € 

17,990,000 per annum, over the lifetime of the plant, as detailed in the table below. 

 Construction Implementation 

 Until approximately end of March 2019 Year 1 Year 2 … Year 15 

Revenue  -  34,960,000 34,960,000 … 34,960,000 
Capex  142,700,000  1,790,000 1,790,000 … 1,790,000 
Opex  -  15,180,000 15,180,000 … 15,180,000 

Cash Flow  -142,700,000  17,990,000 17,990,000 … 17,990,000 
        

IRR: 9.3%  
 

 

Company Overview 
Güssing Energy Technologies was established in September 2003. The company was initially founded 
under the name of "RENET Competence Center Güssing Forschungsinstitut für erneuerbare Energie 
GmbH" with the initial aim to offer the knowledge of the region Güssing in the establishment of 
alternative energy supplies internationally. 
 
The company now undertakes research in the field of renewable energy and in particular energy from 
biomass, constructs and operates pilot plants for new technologies, monitors demonstration systems 
and undertakes technology development and consulting as well as the preparation of studies. 

                                                      
46 This is based on sales of: electricity € 3,412,385; FT Gasoline @ 0.78 €/l (excl VAT) € 2,720,000; FT Diesel @ 0.74 €/l (excl 
VAT) € 6,749,000; FT Waxes @ 2 €/kg (excl VAT) € 18,913,000; Oxygen € 3,163,000. 
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Target Markets 
The initial project will take place in Austria, where a site has already been developed and negotiations 
with stakeholders have taken place. After the successful demonstration in Austria, other countries will 
follow. Winddiesel plants can be built in any country with biomass availability, but there is a very close 
connection to countries of South Eastern Europe. 

 
Contribution to Energy Targets  
As stipulated by the EU, Austria has to fulfil a rate of 8% of renewable fuel mixing to the diesel sold in 
Austria. According to GET, Winddiesel is produced from 100% renewable energy carriers, and is thus 
very well suited for fulfilling this target. Additionally it is a 2nd generation fuel, which is accredited for 
double counting according to the EU regulations. 

 
Regulatory Issues 
According to GET, Winddiesel does not currently face any regulatory issues. 

 

Project Risks 
The following table presents an overview of the risks that GET sees as the key risks they are facing 
both during the implementation and operational phases of their project. Where applicable the table 
also provides an outline of how GET aims to mitigate these risks, as well as an assessment of the risk 
level posed. 
 

Project Phase Description Risk Level 

Implementation 

According to GET, all possible risks are included into the 
time-table and the budget of this project and no additional 
risks are likely to occur during the implementation phase 
of their project.  
 
Moreover, while Winddiesel itself is an innovative 
technology, construction of such a plant is a standard 
procedure and the consortium has experience in the 
implementation of similar plants during the past 30 years 
in Austria, Germany, Sweden and other countries. 

Low 

Operation 

Risk: Change in price of the product. At the moment wax 
prices are higher than diesel prices, but these could fall. 
 
Mitigation: The facility is rather flexible in terms of the 
applied catalyst. Thus product distribution can be shifted 
in a rather wide range. If wax prices will fall under the 
diesel price, pure diesel can be produced by hydro-
treating. 

Medium 

Operation 

Risk: Change in price of fuel. Similar to the price of the 
product falling below the price of Diesel, the price of fuel 
could also change. 
 
Mitigation:  With the experience of the past 20 years in 
this field a broad parameter variation has been carried out 
by the project consortium and a realistic business scenario 
has been drawn up. This led to a return on investment of 
10%.  

Medium 
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Financing Options 
Güssing Energy Technologies (GET) have not actively been looking for commercial investment until 
now. The project is currently at the end of the research and development process, but before the 
demonstration stage. No implementation company has been defined yet. Thus, just standard funding 
sources have been taken into consideration, like investment subsidies for green technology in Austria, 
from which they have already secured 25% of their funding target. No additional discussions with 
grant providers, or investors have taken place so far.  
 
Nevertheless, the following table outlines some of the funding sources that GET has considered in 

addition to investment subsidies. 

Type of Funding 
Number of 
sources 
considered 

Number of sources 
from which financing 
was received 

Duration to obtain 
this financing 
(months) 

Public Equity (e.g. initial / 
secondary public offerings) 

1 - - 

Alternative market finance: 
loans (e.g. asset based 
lenders, hedge funds, private 
placements, etc.) 

1 - - 

Alternative market finance: 
equity (e.g. private equity 
funds, mezzanine finance 
providers, etc.) 

1 - - 

 
Obstacles Faced 
According to GET, the project has not faced any obstacles in obtaining financing yet. Enough money 
seems to be available and everybody assured them that they will promote the project. 
 
Lessons Learned & Recommendations 

“If the project is fine, there shouldn't be the problem to obtain money.” (GET) 

 
Options if they do not obtain further financing 

“Continuing with other opportunities.” (GET) 
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