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S u m m a r y
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> Comat Overview

> Plasma Jet Pack H2020 project
> Introduction
> Physics description
> Objective 1
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> In-flight demonstration IOD/IOV
> With HIT
> WITH ISIS funded by H2020
> With USpace funded by CNES
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Business Line Small Satellite

Company overview : space equipment provider since 1977

1 0 5

2 0 2 2 :  t u r n o v e r  1 2 M €

P l a s m a  J e t  P a c k
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New Space Market

Company overview : integrated company
P l a s m a  J e t  P a c k
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New Space Market

P l a s m a  J e t  P a c k
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Business Line Small Satellite

P l a s m a  J e t  P a c k
Market & vision

 The development of commercial missions based on constellations of small satellites (10-150kg) needs to have
reliable and long life duration equipment to sustain their business.

>We have chosen to develop equipment following European Cooperation Space Standardization (ECSS)

>The qualification of our products are done for 8 years life duration

 To be competitive and insure quality

>Mechanical parts are manufactured in our workshop

>Electronic are manufactured and controlled on fully automatized lines following IPC and class 3 standard

>Integration are done in our clean rooms with a flexible & generic manufacturing products lines ( for all products)

Comat manufacturing lines & supply chain are designed to be able to deliver hundreds to thousands products a year 
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Business Line Small Satellite

Innovation

Standardis
ation and 

mass 
production

Indutrial 
approach 
for new 
space

Investment 
& Funds

P l a s m a  J e t  P a c k
Market & vision

 Technology building blocks and components

>All our products are based on validated building blocks approach

>All our building blocks are based on adapted industrial components

 Scalability

>The building blocks approach allow to have a quicker expansion of our products families

>Intern methodology to develop space equipment compatible with mass production using industrial COTS (in less than 1
year)
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Plasma Jet Pack Project 
overview
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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

Introduction- Objectives & teams

P l a s m a  J e t  P a c k
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Introduction- Objectives

 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 within 3 years.

> 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.

P l a s m a  J e t  P a c k
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P l a s m a  J e t  P a c k
Physics description
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µm

P l a s m a  J e t  P a c k
Physics description
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P l a s m a  J e t  P a c k
Physics description
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Development plan (engineering)

 Milestones and planning

P l a s m a  J e t  P a c k

Phase A Phase B Phase DPhase C

1 ADC (4kNs)  
characterization

2020
PJP

S1 S2
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2021
S1 S2

2022
S1 S2
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Will be detailed 
later
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Objective 1 – consolidation of specific performances

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

> Presented in details last year by Antoine !

P l a s m a  J e t  P a c k

Numerous data has been generated to have a better understanding of the physics, these data answer to all our scientific issues of 
the work plan
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Objective 2 – total impulse

 Objective 2: Improve Plasma Jet Pack’s thrust duration

> Now the main difficulty of the project !

P l a s m a  J e t  P a c k

We developed and tested more than 12 configurations
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Objective 2 – total impulse

 Objective 2: Improve Plasma Jet Pack’s thrust duration

P l a s m a  J e t  P a c k

We defined a work plan for the next two years to be focus on erosion technology with dedicated parametric electronic hardware
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Objective 2 – total impulse

 Objective 2: Improve Plasma Jet Pack’s thrust duration

P l a s m a  J e t  P a c k
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Objective 3 –Development and test of a fully representative propulsion module: the PJP 0-30.

 Objective 3: Development, test and qualification of a fully representative propulsion module: the PJP 0-30.

P l a s m a  J e t  P a c k

We successfully developed and characterised and qualified 2 propulsion modules during this project
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Objective 3 –Development and test of a fully representative propulsion module: the PJP 0-30.

 Objective 3: Development, test and qualification of a fully representative propulsion module: the PJP 0-30.

P l a s m a  J e t  P a c k

We successfully developed and characterised and qualified building blocks PPSCU
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Objective 4 –Analysis of market needs and mission & satellite integration.

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

P l a s m a  J e t  P a c k

We have defined the target market for the available technology performances
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Objective 4 –Analysis of market needs and mission & satellite integration.

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

> Products from PJP technology

 Technical :

> Metal propellant

> On-demand thrust

> Vectorized thrust

> Thrust adjustable as function of frequency

> Geometry can be adapted as function of requirements

> plug & play product

 Commercial :

> Itar free technology

P l a s m a  J e t  P a c k

Safe 
=>  high density 
propellant

Small volume
=>  high density propellant

Low cost 
=>  Basic architecture 

Environment friendly 
=> inert solid metal propellant and 
ROHS process

ITAR free
=> use of COTS 

Adapted to low 
power
=> pulsed plasma 

thruster
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3 IOD/IOV s
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IOD/IOV mission Harbin Institute of Technology

> The main purpose is to perform a comparison between the on-ground and the in-flight measurements of the PJP
parameters.

> Deliver on September 2019

> In flight since October 2022

> The mission will be done on a 100kg Platform designed by HIT @900km.

P l a s m a  J e t  P a c k
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IOD/IOV mission Harbin Institute of Technology

P l a s m a  J e t  P a c k

Flight data are under treatment all performances are not yet evaluated !
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IOD/IOV mission H2020

> The main purpose is to perform a comparison between the on-ground and the in-flight measurements with magnetic
nozzle of the PJP parameters.

> The mission will be done on a 6U Platform designed by ISIS Space.

> In-orbit acceptance / verification
o Software validation protocol

> Main Experiment
o Thrust estimation 
o Temperature monitoring
o Ignition rate
o Number of pulses executed 

> Launch Q3 2023

P l a s m a  J e t  P a c k



27

IOD/IOV mission H2020

 Qualification sequence

P l a s m a  J e t  P a c k

Business Line Small Satellite

Thermal tests Mechanical tests EMC tests
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IOD/IOV mission CNES

> The main purpose is to prove the capability to perform vectorisation, attitude control and reaction wheel desaturation.

> The mission will be done on a 6U Platform designed by USpace.

> In-orbit acceptance / verification

> Main Experiment
o Thrust estimation 
o Temperature monitoring
o Ignition rate
o Number of pulses executed
o Attitude control
o Reaction wheel desaturation

> Launch mid 2024

P l a s m a  J e t  P a c k
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Conclusions
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Project & Figures

 PJP figures :

> Presentation : 20 presentations

> Publications : 10 publications (1 reference about time space expansion of the plasma)

> Thesis : 1 thesis up to 2026

> Manufactured model : more than 10 for labs and in orbit demonstration and qualification

> 4 for labotories experiment

> 3 Qualification IOD/IOV H2020 ISIS

> 3 IOD/IOV for Synchrocube French government satellite

P l a s m a  J e t  P a c k
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Conclusions

 Market target

> We change our market target for the first version of the product : for 6U station keeping (2*60Ns)

> The first fully qualified product will be available by the mid of 2023

 Architecture

> This architecture allows to qualify independently the two main subassemblies : PSCU, and nozzle

> More evolution are possible with different technology (PPT,P-MPD) thanks to this architecture

 H2020 collaboration

> The collaboration with European partners is fruitful leading to publications and knowledge improvement directly usable for
COMAT (Magnetic topology etc…)

P l a s m a  J e t  P a c k
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Next steps

 Focus on technological development

> We propose to be focused on total impulse and technological fundamentals for the next two years. With a fully open

electronic hardware to explore different energy configuration (voltage and current)

 IOV

> A flight model will be delivered for IOV of our first product in 6U satellites : ISIS and USpace

 Modular approach

> Open the way to different configurations and technologies of nozzles (PJP and P-MPD)

P l a s m a  J e t  P a c k
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