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Hydrazine pump: Advance concept

Transfer hydrazine from tank
to accumulator upstream to
thrusters.
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Scan mechanism

2-AXIS mirror mechanism with
high agility, part of the IASI-NG
instrument (Infrared Atmospheric
Sounding Interferometer, New
Generation) on the MetOp-SG
satellites. High agility, very
precise and innovative parallel
architecture.
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Project overview- call

v" Research and Innovation In Actions : SPACE-13-TEC-2019: SRC — In-Space electrical propulsion and station keeping

> Dedicated to our kind of technology

SRC - In-Space electrical propulsion and station
keeping

A disruptive electric propulsion technology is a technology that disrupts a status quo in the space sector. It could
replace the dominant technology by providing radical improvements in performance or costs which are perceived as
valuable by a customer or part of the market, or it opens up new opportunities not possible with the incumbent
technology. 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. Examples can be: disruptive improvement of
performances, enabling of new operational scenarios, reducing costs of the full system etc.

Proposals shall cover one of the following two subtopics:

« Thruster concepts or technologies for disruptive electric propulsion systems 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, or any other innovative electric
thruster concepts and relevant technologies for disruptive electric propulsion systems.

. sal pts and technologies for disruptive electric propulsion systems, such as power condition

electronics, direct drive, magnetic nozzles, alternative propellants, testing techniques, materials.

Proposals may target any part of the technology readiness levels (TRL) scale, in particular:

« Breakthrough technologies starting at low or very low TRL (<4), aiming to promote promising and potentially
disruptive thrusters concepts in the field of Electric Propulsion. This should allow increasing of the current TRL,
which in the long term could change the Electric Propulsion landscape.

+ Promising technologies starting at higher TRL (24) in the field of Electric Propulsion, enabling significant
improvements of Electric Propulsion system performances, cost and fit to the market. The objective here is to
allow to efficiently and effectively increase the TRL. Proposal for higher TRL should include the best possible
combination of a market analysis and an application impact analysis.

SPACE-13-TEC-2019
SRC In Space electrical propulsion and station keeping /
Disruptive Technologies

The Disruptive Technologies, are very promising EP thruster concepts or
transversal EP technologies which could disrupt the propulsion sector by
providing a radical improvement in performance and/or cost reduction,
leading to become the preferred technology for certain applications; or
enable new markets.

Promising EP thrusters are for example: Helicon Plasma Thrusters
(HPT), Electron Cyclotron Resonance Thrusters (ECRT), Magneto Plasma
Dynamic Thrusters (MPDT), Pulsed Plasma Thrusters (PPT), Field
Emission Electric Propulsion thrusters (FEEP), etc.

Transversal EP technologies are for example radical innovations
in Power Processing Units (PPU), magnetic nozzles, alternative
propellants, etc.

Recommended
project size
Indicative budget

Type of action

1M
For activities starting
from TRL < 4

1to 2 M€

for activities starting
from TRL 2 4

10 M€

Research and

Innovation Actions
Participation of industry,
including SMEs, is encouraged
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Project overview- objectives

v PJP global objective : The Plasma Jet Pack project will develop and validate up to qualification level all the
building blocks of the technology. The PJP0-30 will be qualified and an IOD/IOV will be performed.

> Objective 1. Consolidation of the propulsion specific performance characteristics (specific impulse, thrust-to-power
ratio, impulse bit, efficiency...) of vacuum arc thruster physics.

> Objective 2. Improve Plasma Jet Pack’s thrust duration.
> Objective 3: Development and test of a fully representative propulsion module: the PJP 0-30.

> Objective 4. Analysis of market needs and mission & satellite integration.

Plasma Jet Pack s S0y H2020 Plasma Jet Pack ge comat

Project overview- Advantages
0R T > Products from PJP technology

v Technical

- Metal propeliant

> On-demand thrust

> Vectorized thrust

> Thrust adjustable as function of frequency
> Geomelry can be adapted as function of requirements |

- plug & play product

v Commercial

> ltar free technology
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Project overview- objectives

v Ambition 1: provide a radical improvement for low-power space propulsion modules using vacuum arc physics

v' Ambition 2: enable new markets and applications

Current limitations Progress proposed by the project
Under 150W. the current limitations of electric | Under 150W, the progress purposed by the PJP is to
propulsion are: purpose:
Ambition * Low total impulse ¢ High total impulse
1 » Low specific impulse * High specific impulse
*  Only one operating point » Infinity of operating point between 0 and
* Complex and unsafe integration the maximum power
» Not scalable *  Scalable impulse bit for accuracy attitude
control.
Mission dedicated to electric propulsion New missions achievable by Plasma Jet Pack are:
module are:
Ambition * Accurate orbit injection
) »  Orbit rising ¢ Continuous altitude control
» Station keeping * Accurate attitude control
* Drag compensation
*» Deorbitation
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Consortium- overview

> Experts & researchers from Europe o
. . S OHB
> Knowledge from fundamental science & industry
€
comat '
@ ' - PlasmaSolv:
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This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 870444
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European Project Management- process

European Commission =7 Grant

Project officer ~® agreement

3

Plasma Jet Pack
Project Coordinator (PCO)

- I Luc Herrero
COMAT e
Consortiumagreement /‘ i :—_,
Project =,
CNRS Project General ::Iri.s‘;:tadztnzazl: (PM) Handbook [Bided Plasma Jet Pack e
Assembly (PGA) ) 9 — " Advisory Board (AB) [
recommandations
=
=
Exploitation
Plan

« EC contact * Decisions making & « Qperational * Recommendations
+ Monitoring, implementation management on project
administration + Risks, costs, + Knowledge implementation
* Reporting financial =] dissemination, . management . « Suggestionson
& book keeping exploitation + Innovation exploitation strategy

« Communication management
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European Project Management- pevelopment plan

WP1: Project & innovation management

WP2: Market analysis & system

Mechanical/therm —
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European Project Management- work plan

> Work Plan: exemple for Science

CNRS Laplace CNRSicare | som | COMAT Plasma Solve
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Conclusions - synthesis

v" What do you need?
> An innovation for a service or product (disruptive)
> A good knowledge of the market

> The best matching call

Taiwan/USA

> Ambitions for the technology (market & applications)

> A consulting expert for H2020/Horizon Europe projects . /Y‘k%\ﬁ\\
o laematetpack e

W
v' Whydoit?
> To develop innovative technology

> To be in touch with European experts & researchers

> To work into a multi-cultural environment
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Nicolas DOLIN Ludovic DAUDOIS Luc Herrero
Business Developer CEO Innovation Manager

n.dolin@comat-agora.com |.daudois@comat-agora.com |.herrero@comat-agora.com



