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H2020 Space SRC Concept and Composition (1/2) 

• In the frame of Horizon 2020 Work Programme 2014, two Strategic Research clusters 

(SRC) were initiated in the fields of: 

• In-Space electrical propulsion and station keeping 

• Space Robotics Technologies 

• A multi-annual structured approach is needed to achieve a long-term objective 

• SRC implementation   system of grants connected among them: 

 

 

 

 

 

 

 

 

 

 

Programme Support Activity (PSA): 
• Elaborates an SRC roadmap and 

implementation plan 
• Provides advice to the Commission for 

the SRC calls documentation for 
Operational Grants 

• Contributes to the assessment of 
progress and results of the Operational 
Grants  

• Supports on the general SRC 
implementation 

 
PSA is a Coordination and Support Action  

Operational Grants (OG): 
• Address the different technological 

challenges contained in the SRC 
roadmap 

• Perform the necessary developments 
that, when put together, achieve the 
overall SRC objectives 

 
Operational Grants can be: 
• Research and Innovation Grants 

(100%) 
• Innovation Grants (70%) 
 



Common 
SRC 

Objectives 

H2020 Space SRC Concept and Composition (2/2 ) 
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Within each SRC the beneficiaries of each awarded grant will collaborate for the 
purposes of the cluster with the beneficiaries of the other awarded grants.  

PSA (5 years duration) 

Op. Grant 1 

Op. Grant x 

Op. Grant … 

Op. Grant n 



The SRCs Collaboration Agreement 

Work Programme text for both SRC call 

topics: 

“Grants awarded under COMPET-3-

2016-a will be complementary to each 

other and complementary to grants 

awarded under sub-topic COMPET-3-

2016-b; and vice versa. 

In order to ensure a smooth and 

successful implementation of this 

Strategic Research Cluster (SRC), the 

beneficiaries of complementary grants 

("complementary beneficiaries") shall 

conclude a written "collaboration 

agreement". The respective options of 

Article 2, Article 31.6 and Article 41.4 of 

the Model Grant Agreement will apply.” 

 

PSA = Programme Support Activity 

OP = Operational Project 



Relationship between the beneficiaries of an SRC 

Operational 
Grant X 

Partner 
A 

Partner 
B 

 
 

Operational 
Grant Y   
or PSA 

 

Partner 
C 

A and C            
B and C         Complementary Beneficiaries  
 

Commission/
REA 



 EPIC (grant n. 640199) and PERASPERA (grant n.640026) are the PSA projects funded 

as part of the H2020 Space WP 2014.  

 5 years duration, starting October 2014. 

 

 EPIC = Electric Propulsion Innovation and Competitiveness 

 

 

 

 PERASPERA (AD ASTRA) = “Through Hardship to the Stars” 

 

 

 

• Most partners in both projects have been and are funding already through ESA or National 

Programmes more than substantial research and development in technology and space 

missions involving electric propulsion and space robotics. 

• All partners are already since many years harmonising (together with all ESA member 

states)  R&D in Technology through the European Technology Harmonisation 

Advisory Group (THAG)  roadmapping and consultation exercises. 

• Knowledge, experience and expertise to support the H2020 SRCs. 

 

 

 

 

EPIC and PERASPERA PSAs: Introduction 



EPIC and PERASPERA PSAs : general work logic 

WP1 
Project 

Management 

WP2 
Technology 
Mapping & 
Application 

Requirements 

WP3 
Activity Definition 
& Master Planning 

WP4 
Support to EU 

 

WP5 
Dissemination 
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EPIC and PERASPERA: from the SRC roadmap to 
the 2016 SRC call 

SRC Preliminary Roadmap 

Master Plan for SRC 
Activities 

Advice for a 
draft call text 

2016 

Advice for the 
related 2016 call 

Technical Annexes 

Advice for SRC Collaboration 
Agreement 

European Commission 2016 SRC call + call related documents 

This process, together with a continuous monitoring of the state of the art and the assessment 
of the progress of the first SRC op. grants (2016 call), will be repeated for the subsequent SRC 
phases. 
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Outline 

COMPET-3-2016: SRC - In-Space Electrical Propulsion and Station keeping 

• Call topic text: 

• COMPET-3-2016-a   Incremental technologies 

• COMPET-3-2016-b   Disruptive technologies 

 

• Guidelines for the SRC in the H2020  Space call 2016 : 

• High level SRC roadmap 

• Technical Annex for “Incremental technologies” projects 

• Technical Annex for “Disruptive technologies” projects  

 

• Important call topic related links 

 

• Conclusions 

 

 

 



COMPET-3-2016 – An Introduction 

COMPET-3-2016   SRC In Space Electrical Propulsion and Station 

Keeping  

The challenge of this Strategic Research Cluster (SRC) is to enable major advances in 

Electric Propulsion (EP) for in-space operations and transportation, in order to 

contribute to guarantee the leadership through competitiveness and non-

dependence of European capabilities in electric propulsion at world level within the 

2020-2030 timeframe, always in coherence with the existing and planned 

developments at national, commercial and ESA level. 

 

• This call topic is divided in two “sub-topics”, addressing different Scope and Expected 

Impact 

• COMPET-3-2016-a    Incremental Technologies 

• COMPET-3-2016-b    Disruptive Technologies 

 



COMPET-3-2016-a  
Incremental Technologies 

 Incremental technologies are those considered mature enough at the moment to allow for 

incremental steps to enable capabilities such as dual mode, higher/lower power, 

Electric Orbit Raising (EOR), required by a number of applications such as 

telecommunications, LEO / MEO missions, space science and exploration, space 

transportation which the current systems (some of them qualified and some with flight 

heritage) are not able to provide. 

 

 Proposals shall, therefore, enable incremental advances in the already known technologies for 

Electric Propulsion systems based on: 

1. Hall Effect Thrusters (HET) 

2. Gridded Ion Engines (GIE) 

3. High Efficiency Multistage Plasma Thrusters (HEMPT) 

 

 A maximum of one proposal per aforementioned technology (1, 2, 3) will be selected, 

with the target of supporting all three technologies.  

 

 Proposed requested contribution from the EU of between:  

1. HET: EUR 7.5 and 11 million  

2. GIE: EUR 5.5 and 7.5 million 

3. HEMPT: EUR 4.5 and 5.5 million 

 



COMPET-3-2016-b  
Disruptive Technologies (1/3) 

 A ‘disruptive space technology’ is an emerging technology that 

disrupts the status quo of the space sector by replacing the dominant 

technology and provides a radical improvement in performance that is 

perceived as valuable by a customer or part of the market, or it opens up 

new opportunities not possible with the incumbent technology.  

 

 If a disruptive technology can be identified early enough, accelerating the 

development of that technology would help sustain advances in 

performance.  

 

 Emerging technologies that are potentially ‘disruptive’ often underperform 

compared to the dominant technology in early development phases – the 

underlying physics may not be fully understood for example and more 

R&D is required to properly ascertain performance attributes.  



COMPET-3-2016-b  
Disruptive Technologies (2/3) 

 Proposals are expected on the areas of disruptive technologies for Electric Propulsion and for EP 

thrusters, that are currently at low TRL (≤ 4) and not part of the incremental line 

(COMPET-3-2016-a).  

 Indicatively and non-exhaustively, EP thrusters based on concepts such as:  

 Helicon Plasma Thrusters (HPT),  

 Electron Cyclotron Resonance plasma thrusters (ECR), 

 Magneto Plasma Dynamic thrusters (MPD),  

 Pulsed Plasma Thrusters (PPT),  

 micro-propulsion electric thrusters, etc.  

 …… 

 Transversal relevant technologies for disruptive electric propulsion systems, 

such as, indicatively: 

 direct drive,  

 radical new PPU architectures,  

 dedicated spacecraft power system architectures and/or materials 

 ……..  

• Proposals for disruptive technologies shall NOT address incremental thruster technologies 

(e.g. micro-GIE, etc.).  



COMPET-3-2016-b  
Disruptive Technologies (3/3) 

 

• A maximum of: 

• 1 proposal addressing transversal relevant technologies for 

disruptive Electric propulsion systems (not thrusters), and  

• 4 proposals devoted to specific disruptive EP thrusters  

   will be selected.  

• Proposed requested contribution from the EU of between EUR 1 and 1.5 

million per proposal. 



COMPET-3-2016  
Specific conditions for the call 
 

Type of Action: 

• COMPET-3-2016-a Incremental technologies  Innovation Actions (IA) 

• COMPET-3-2016-b Disruptive technologies  Research and Innovation Actions (RIA) 

 

Opening date(s), deadline(s), indicative budget(s): 

• Opening: 10 Nov 2015 

• Deadline: 03 Mar 2016 

• indicative budget COMPET-3-2016-a (IA): 18 EUR million 

• indicative budget COMPET-3-2016-b (RIA): 5 EUR million 

 

Eligibility and admissibility conditions: 

• No beneficiaries of grant agreement EPIC (640199) except DLR research institutes, Eurospace and 
SME4Space VZW will participate in consortia of proposals submitted under this call for proposals. 

• Considering the nature and objectives of the actions, and in view of favouring wider competition and 
participation, the European Space Agency will not participate in consortia of proposals submitted 
under this call for proposals.  

 

Collaboration Agreement – between “Complementary Grants” 

 

Consortium agreement:  

• Members of consortium are required to conclude a consortium agreement, in principle prior to the 
signature of the grant agreement.   

 

 

 



Guidelines for the SRC  
in the H2020 Space call 2016 

High level SRC ROADMAP 

 

TECHNICAL ANNEX  

• Incremental line 

• Disruptive line 

 

 

 

 

Description of work, in terms of goals and 
achievements, for the purpose of guiding 
potential applicants and evaluation 
experts.  



2016 call Guidelines:  
High level SRC Roadmap (1/2) 

• Phase 2 objective: to 
support the most 
promising technologies 
developed in Phase 1 
towards higher TRLs, in 
order to, at the end of the 
Phase 2 projects, to achieve 
the SRC expectations and, 
potentially, be ready to 
prepare the chosen EP 
system(s) for a potential 
IOD/IOV. 

  

• Phase 2 (future H2020 Space 
Call) aspects e.g. number of 
projects, 
continuation/establishment 
of new projects, expected 
funding, etc. will remain 
OPEN until the future Work 
Programmes are adopted, 
etc. 



2016 call Guidelines:  
High level SRC Roadmap (2/2) 

• For the projects to be developed 
within the H2020 SRC, the 
Electric Propulsion System (EPS) 
does not include: 

• the thrust orientation 
mechanisms  

• the tanks  

• The spacecraft power 
generation and 
distribution subsystem 

 
• “EPS” as used in the H2020 SRC documentation is composed of the thruster, cathode 

(where applicable), PPU and fluidic management system only  Specially 

important for Incremental line proposals. 
  
• Common aspects to all thruster-based systems are: 

• Alternative/non-conventional propellants 
• High power testing facilities and diagnostics 
• EPS testing methods – standardisation of EP testing 

 
These common lines are not meant to be separate projects. All projects should take 
these common topics into account and propose solutions.  



2016 call Guidelines:  
Technical Annex Incremental Line (1/7) 

 It provides additional information in order to clarify what is expected from the 

proposals to be submitted in response to COMPET-3-2016-a. 

 This line and its roadmap has a Technology/Application approach.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Technology 
(>>>TRL) 

HET 

GIE 

HEMPT 

Applications 
(fulfill) 

Telecom
/Nav 
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Transportation
/Exploration/ 
Interplanetary 

Science 



2016 call Guidelines:  
Technical Annex Incremental Line (2/7) 

ACTIVITIES =  topic areas + their assigned requirements  

 to be covered by the proposals 

 each activity has a reference table depicting its requirements. 

 

 



2016 call Guidelines:  
Technical Annex Incremental Line (3/7) 

TABLE 0 is applicable to and common to all the 

proposals focused on Incremental Technologies 

(HET/GIE/HEMPT), independently of the targeted 

application. 

 

 Development + validation (including testing) 

 Relevant ECSS standards 

 Modelling/simulation  + testing of each 

equipment and of the EPS 

 Work package on requirements derivation, classes 

of missions and system impact 

 Work package on Long-term plan and business 

plan. 

 Recurring cost reduction: clear expectations and 

methodology 

 No duplications with other developments   go 

beyond state of the art !! 

 Attention to deliverables expected 



2016 call Guidelines:  
Technical Annex Incremental Line (4/7) 

TABLES 1.1, 2.1, 3.1 applicable to 

Telecommunication / Navigation activities for 

the three types of thrusters (HET, GIE, HEMPT) 

respectively 

 

 Telecommunication is the main short-term 

commercial market for EP 

 Obligatory activity for the 3 types of thrusters 

 Dual mode: EPS optimisation 

 Power performances beyond state of art 

 Attention to decreasing recurring costs 

 Innovative and cheaper PPU (complexity vs cost) 



2016 call Guidelines:  
Technical Annex Incremental Line (5/7) 

TABLES 1.2, 2.2, 3.2 applicable to LEO activities 

for the three types of thrusters (HET, GIE, HEMPT) 

respectively 

 

 LEO constellations as possible future 

commercial market for EP 

 Obligatory activity for the 3 types of thrusters 

 Design taking into account eclipses 

 Compact, integrated, low mass EPS 

 Low cost and compact PPU 

 EPS cost < 200 k€ 



2016 call Guidelines:  
Technical Annex Incremental Line (6/7) 

TABLES 1.3, 2.3, 3.3 applicable to Space 

Transportation/Exploration/Interplanetary for 

the three types of thrusters (HET, GIE, HEMPT) 

respectively 

 

 Obligatory activity for the HET proposals  

 Optional activity for the GIE and HEMPT proposals 

 Very high power EPS (> 20kW), including high 

power PPU 

 High Isp , Low enough P/T 

 Clustering could be considered 



2016 call Guidelines:  
Technical Annex Incremental Line (7/7) 

TABLES 2.4, 3.4 applicable to Science activities 

for GIE, HEMPT-based type of thrusters, 

respectively 

 

 Optional activity for GIE and HEMPT proposals 

 Micro-propulsion operation 

 Very long continuous operation 

 Large throttability, with adapted PPU 

 Very low noise 



2016 call Guidelines:  
Technical Annex Disruptive Line (1/2) 

 It provides additional information in order to clarify what is expected from the 

proposals to be submitted in response to COMPET-3-2016-b. 

 This line and its roadmap focuses on promoting the Research Technology and 

Development of very promising and potentially disruptive concepts in the field 

of EP, with a focus on innovative EP thrusters. 

 The disruption of the EP sector, could be provoked if these concepts are able to: 

 Provide a radical improvement in one or more performance attributes, 

perceived as more valuable than those of mature and well established 

(incremental) technologies, leading into becoming a preferred technology for 

certain applications/markets in the future. 

 Enable new applications/markets not possible with the existing technologies. 

 

 This section for the disruptive line is composed by one table (TABLE 4) providing 

guidance for the proposals to be submitted and requirements for the technologies or 

concepts to be developed. 



2016 call Guidelines:  
Technical Annex Disruptive Line (2/2) 

TABLE 4 (extract on left): applicable to and 

obligatory for all proposals on the Disruptive line 

 Concepts at TRL ≤ 4 

 Modelling, development and testing 

 Relevant ECSS standards 

 Requirements analysis 

 Long-term development plan and business plan. 

 Validation plan, including milestones and one or 

more validation methods  to verify how: 

• the concept meets the disruptive definition,  

• the development targets are being met, and 

•  the landscape disruption shall take place in 

the future.  

 No duplications with other developments   go 

beyond state of the art !! 

 Attention to deliverables expected 

 

 



Important call topic related links 

Call Topic Text, included in the Horizon 2020 Work Programme 2016-2017 Space: 

• http://ec.europa.eu/research/participants/data/ref/h2020/wp/2016_2017/main/h2020-wp1617-leit-

space_en.pdf 

 

Guidelines document for the SRC 2016 call – in the Participant Portal: 

• http://ec.europa.eu/research/participants/portal/doc/call/h2020/compet-3-2016-a/1682607-

src_guidelines_in_space_electric_propulsion_(compet-3-2016)_en.pdf/ 

Grants Manual - Section on: Proposal submission and evaluation: 

• http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/pse/h2020-guide-pse_en.pdf 

 

Horizon 2020 Work Programme 2016 – 2017 Space / General Annexes: 

• http://ec.europa.eu/research/participants/portal/desktop/en/funding/reference_docs.html#h2020-work-

programmes-2016-17 

 

EPIC PSA: 

• www.epic-src.eu (apologies, still under construction): 

• all  additional EPIC-produced documentation of interest for the 2016 call, including the “SRC 

Collaboration Agreement” will be available here at call opening. 

• www.esa.int/Our_Activities/Space_Engineering_Technology/EPIC_Electric_Propulsion_Innovation_and_Co

mpetitiveness 
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Conclusions 

 The SRC is a system of connected grants with common high level objectives, to be reached 
when the results of all the grants are put together. 

 EPIC and PERASPERA are the Programme Support Activities (PSAs) that, between others: 

 have produced the SRC roadmap to be implemented through the Operational Grants. 

 will follow the SRC implementation, monitor the state of the art and redefine the roadmap 
and subsequent SRC phases (calls) as necessary. 

 

 All beneficiaries within one SRC are “complementary” beneficiaries, including the PSA, and as such 
their interactions are regulated through the SRC Collaboration Agreement. 

 

 The Commission has published the H2020 Space Work Programme 2016-2017, containing the SRC 
call topics COMPET-3-2016 (a & b) and COMPET-4-2016,  together with their Guidelines 
document. 

 These two documents are essential for potential proposers and expert evaluators 

 

 Projects are expected to be funded on both the Incremental and Disruptive line (COMPET-3-2016-a & 
b), in order to implement the first phase of the Electric Propulsion SRC. 

 

 The Guidelines document contains additional information in order to clarify: 

 what the SRC roadmap looks like at the moment 

 what is expected from the proposals/projects on the Incremental and Disruptive line. 

 

 The Technical Annex for Incremental and Disruptive shall be respected in order to build successful 
proposals targeting the SRC objectives. 



 
 

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 640199 
This presentation reflects only the Consortium’s view. The EC/REA are not responsible for any use that may be made of the information it contains. 

Many thanks for your attention 

For more information on Horizon 2020 Space, please refer to: 
https://ec.europa.eu/programmes/horizon2020/en/h2020-section/space 
 
 
For more information on the EPIC PSA activities, please refer to: 
www.epic-src.eu 
 
www.esa.int/Our_Activities/Space_Engineering_Technology/EPIC_Electric_
Propulsion_Innovation_and_Competitiveness 
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