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The H2020 Work Programme 2014-2015 – Space specifies for the Call 'Competitiveness of the European 

Space Sector: Technology and Science ' under topic COMPET-2-2015 'Independent access to space' the 

following as expected impact: 'Technologies identified and not addressed in the equivalent 2014 call will 

be preferentially considered.'  

 

 

In January 2015, relevant project information for two selected projects under COMPET-2-2014 was 

already provided to interested applicants. A third project has now been selected which makes the list of 

successful projects complete.  
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Project Number: 634534 Project Acronym: HYPROGEO 

 

General information 

 

Project title: Hybrid Propulsion Module for transfer to GEO orbit 

Starting date: 01/02/2015 

Duration in months: 36 

Call (part) identifier: H2020-COMPET-2014 

Topic: COMPET-02-2014 - Independent access to space 

 

Fixed EC Keywords: Orbital transportation and re-entry systems, Independent access to space 

 

Free keywords: Hybrid propulsion, transfer module, GEO orbit, satellite propulsion, Hydrogen peroxide 

 

Abstract  

 

Independent access to space is a key component of the European Space Policy. The competition is 

increasing in this area both for the full launching systems and the key subsystems. Cost-effectiveness 

becomes the main driving factor. 

HYPROGEO ambition is to study a propulsion module based on Hybrid chemical propulsion. Hybrid 

propulsion is not a new technology but its application to a transfer module or to a re-ignitable upper stage 

is very innovative. It is an interesting alternative for the GEO transfer, between the chemical propulsion 

(bi-liquid) and the new trend of Electrical Propulsion (EP). There are very good synergies and 

complementarities with the other propulsion activities. 

The proof of concept (specific impulse, thrust) has been demonstrated. The main technical challenge is the 

long duration firings. The future development of an operational system, already identified in the current 

roadmaps, requires advanced R&D work on 4 critical technologies: 

- Combustion chamber. 

- High endurance nozzle. 

- Catalytic injector. 

- Production, storage and use of high concentration hydrogen peroxide. 

These R&D activities structure 4 main work packages. A system study ensures the global vision in 

coherence with an economic analysis, the identification of technical challenges and the consolidation of 

scientific results. A last work package performs the dissemination of results. 

An innovative aspect is the fact that the R&D activities are directly driven by the evolution of market needs 

and system requirements. 

Main expected benefits are: 

- Green and simpler design (compared to bi-liquid). 

- Shorter transfer time and reduced cost of operations (compared to EP) 

A TRL 3-4 level is expected at the end of the project. 
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Project Number: 638719 Project Acronym: GRAIL 

 

General information 

 

Project title: GREEN ADVANCED HIGH ENERGY PROPELLANTS FOR LAUNCHERS 

Starting date: 01/02/2015 

Duration in months: 36 

Call (part) identifier: H2020-COMPET-2014 

Topic: COMPET-02-2014 - Independent access to space 

 

Fixed EC Keywords: Launch propulsion systems 

 

Free keywords: green propulsion, solid propellants, launcher propulsion 

 

Abstract  

 

Solid rocket motors are today the most cost effective, competitive and reliable propulsion technology for 

space launch systems. State of the art solid rocket propellants are based on the oxidizer ammonium 

perchlorate, AP, and aluminium powder, embedded in a polymer binder matrix. 

Unfortunately, AP has a negative impact on the environment and on personal health due to ozone 

depletion, thyroid gland interference and acid rain formation. The objective of the GRAIL project is to 

determine if it is possible to replace AP by using a mixture of the new green high energy density oxidizer 

ammonium dinitramide, ADN, and the low cost oxidizer ammonium nitrate, AN. A high energy density 

green solid propellant will be developed and compared with state of the art solid propellants with respect to 

safety, performance and cost, to determine if replacing AP with ADN/AN is a feasible option. The results 

will serve as important input for decision makers when considering development of future European launch 

systems. 
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Project Number: 637616 Project Acronym: MaMMoTH-Up 

General information 

 

Project title: Massively extended Modular Monitoring for Upper Stages  

Starting date: 01/05/2015 

Duration in months: 36 

Call (part) identifier: H2020-COMPET-2014 

Topic: COMPET-02-2014 - Independent access to space 

 

Fixed EC Keywords: / 

 

Free keywords: Monitoring, Components off the Shelf, Self-Testing 

 

Abstract  

 

Today, the amount of telemetry data from the sensors in the upper stages of a launch vehicle is very 

restricted, due to limited on-board-computing capacities combined with limited data bandwidth to ground. 

As a result, no detailed information about the various phases of the flight is available. 

MaMMoTH-Up will improve the amount of monitored data by a factor of more than 2500 by integrating 

four key objectives, which are 

1. a self-configuring monitoring framework that will selectively observe, pre-process, and compress sensor 

data, 

2. Components off the Shelf (COTS) that provide improved computing performance on a launcher, 

3. design solutions guaranteeing the required levels of dependability, even when using relatively unreliable 

COTS components, and 

4. a tight coupling with advanced dependability analysis. 

Achieving these 4 goals is scientifically and practically highly relevant. A demonstrator at TRL 6 will 

show the advantages of the new monitoring infrastructure and a virtual prototype proves the advanced 

dependability enhancements. Thus, MaMMoTH-Up will provide a framework and a proof-of-concept for 

next-generation avionics solutions for a launcher based on COTS. Moreover, the work plan provides the 

path to realization, potentially including a demo-flight at the end of the project. The proposed technology is 

complementary with on-going launcher developments. The usage of COTS will represent a direct 

advantage over competitors; this will decrease time-to-market and decrease the European dependence on 

external suppliers. 

MaMMoTH-Up directly addresses the call COMPET-2-2014 by providing an innovative avionics solution 

for safer and more reliable launch operations for conventional launching systems. The solution developed 

within MaMMoTH-Up strengthens competitiveness and cost-efficiency having an immediate commercial 

potential. 

 

 


