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Electrical Propulsion Strategic Resedtthster

What is a Strategic Research Cluster?

Implementsmultiannual strategic agendas in key research areas
Implementedthrough a system of interconnected grants:

Gt N2PINF YYS {dzlJLI2ERIC ! OUAGAGEéeE ot {! O
A Prepares a roadmap and implementation plan for the whole SRC
A Advices the Commission on definition of calls for operational grants
A Facilitatesand supervises theoordinationof grants
A Assesses the evolution of operational grants in the SRC context

Severab h LISN} G A2y I f DN}YydabyY hDa
A Address different technological challenges identified in the roadmap.
A Separateprojectsbut with obligationto coordinate cooperatewithin the
cluster
A The expected results of the individual grants would, when taken togeth
achieve the overall objective of the SRC.

EPI C project has received fundi’nhg from the Eur op e anprddnamnten dnder dlamtragreement N3 40109 r esear ch anc
This presentation reflects only the EPIC Consortiumbés view. The EGCfoRMmatdNitcon@insnot respor




. Funded by
the European Union

EPIGrogrammeSupport Activity

@’ i /(07| € cnes 42, €252 socuroseace s

belspo

=

N
w
iig B

‘CE
EPIG= Electric Propulsion Innovation and Competitiveness

A EPICgrant n.640199)is the PSA projedtnded as part of
the H2020 Space W®14+2019; 5+gearsduration.

A EP SRC Challengeenable major advances in Electric
Propulsion (EP) forispace operations and transportation,
In order to contribute to guarantee the leadership through
competitiveness and nedependence of European
capabilities in electric propulsion at world level within the
20202030 timeframe, always in coherence with the
existing and planned developments at national, commercia
and ESA level.
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EPIProgrammeSupport Activity
EPIC Malin tasks:

Evaluatioron thestate of the art and needsf stakeholders
Definition and refinement oc6§RC roadmagnd master plan
for implementation

Definition ofCall topics and related documerits H2020
Work Programmedor funding of SRC Operational Grants
SRC Risk management

Definition of thecollaboration aspectbetween SRC grants,
Including the PSA

Assessment of the progress and resolishe Operational
Grants, in the context of the SRC objectives

A Dissemination and educaticactivities

Do ToIo Do o o
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Incremental Technologies:

A Thelncremental Technologies are the most mature technologies, i.e.
the ones with high TRL and possibly with flight heritage, with the
physical principal well understood, and with established performances
In all of the relevant parameters: thrust (T), specific impulsp) ,(
power/thrust ratio (P/T), total impulse, and lifetime

A Theyare the Hall Effect ThrusteHET, the Gridded lon EngineSIg,
and the High Efficiency Multistage Plasma ThrustdESMPY.
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Disruptive Technologies

A TheDisruptive Technologies, are very promising EP thruster concepts
or transversal EP technologies whatuld disrupt the propulsion
sectorby providing a radical improvement in performance and/or cost
reduction, leading to become the preferred technology for certain
applicationspr enable newmarkets.

A Promising EP thrusteese for example: Helicon Plasma Thrusters
(HPT), Electron Cyclotron Resonance Thrusters (ECRT), Magneto Plas
Dynamic Thrusters (MPDT), Pulsed Plasma Thrusters (PPT), Field
Emission Electric Propulsion thrusters (HEEte.

A TransversaEP technologieare for example radical innovations in
Power Processing Units (PPU), magnetic nozzles, alternative
propellants, etc.
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SRC Call WP 2016
COMPEB-20164a (I1A)
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SRC EPIC Roadmap
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Table 1.2
s . Lo Application activities Application activities
Hall Effect Thrusters (HET) EPS activities oriented to LEO appllcal.mn.s Pmpma.l’s :ased i pioptian o Applicable Tables
Description and | EP is one of the new revolutionary technologies at the moment in satellite e shall address can choose to address

needed Action | markets. There are many developments in LEO systems and applications, and EP o Palsriicaael
could play a significant role in this market. Navigation 0
Hall Effect Thrusters (HET) EPS have good prospects for use in LEO, due to i e LEO 11
their power-to-thrust ratio allowing higher thrusts f=shesoues Mondiad cosallis = S Soace Transnndatiog | 12
in LEO. Table 2.1 Eiplommeo i5
Projects in this area shall aim at improving EPS pe Gridded Ion Engine (GIE) EPS activities oriented to Interplanetary
recurrent indicative cost of the EPS. Telecommunication / Navigation applications N s o Space Transportation 21,22,
AILHET proposals shall cover this activity and the Description and | EP is one of the new revolutionary technologies at the moment in satellite Navigation i E“’l°;“"°" ; 2.3 (optional).
hereafter. needed Action | markets. For Telecommunications this is the main short-term commercial market GIE e« LEO .nerp .l 2.4 (optional)
Requirements for EP, with chemical propulsion as main competitor, and a fierce international & Saeke S
*  Target TRL. competition . T . ;pa;e Tv_ansnfonatiom 0,3.1.32.
at the end of Gridded Ion Engines are one of the best options for this market at the moment HEMPT Navigation In‘;;;‘:;“m 3.3 (optional),
the 56 due to their high fsp. which allows significant mass savings and allows lower * LEO : 3.4 (optional)
N . . . . N . ®  Science
COMPET- launch costs, Projects in this area shall aim at improving this position in the mid-
3-2016 term and at being one step ahead for the future needs of the Telecom market. bv
praject substantially improving EPS performances and reducing cost Table 3.4
* Target TRL Al GIE proposals shall cover this activity and the requiremer|  Highly Efficient Multistage Plasma Thruster (HEMPT) EPS activities oriented
at the end of hereafter. to Science applications
Ilqle S‘R:L s Requirements Description and Science missions can have very specific propulsion requirements. Clear
(TU"‘ '_O"” 7-8 ¢ Target TRL at the needed Action examples are the missions requiring micropropulsion with high
::l': T}:“Je” Z‘lgil\ciitll:l;?—“ﬂlﬁ s coun:ollalulny. for .fonnan.on flying and»higl?-accumcy orbit comro_l "Hlese
continue project e - missions also reqmre continuous opex‘allf){l for extex)fied periods of time. so
.« Cveles TBD by Due fo the eclipses. a large m| T1xrze| TRL at the the‘y have in ad(l1(1§1x lng!l Isp and long lifetime requirements.
- - . - a8 N This activity is optional for HEMPT proposals.
proposers aperation in LEO. Thus, the ¢ end of the SRC =
the impact that it has on perfo; (2023/2024) if the 7.8 Requlrcmelﬁ(s
EPS. This number of cycles s project were to o Target TR}‘ at
lifetime requirement of the pl continue tl)e_ end of ‘1“’ 4-5
years) * Dual mode TBD by The EPS should be optimized to work in SOMPET_"_
«  EPS Power |200-700 W The EPS should demonsirate proposers for two different types of functions: EOF 2016 project
operated at low to medium pe minimise the time to final orbit; and SK | * Target TRL at
« PT <16 WmN Low P/Tratio is needed in or, to minimize the propellant used in the in the end of the
little power is available the case of GIE. it is expected that the ef SRC 6-7
e Isp > 1500 s The EPS efficiency is import; will mainly aim to improve the thrust lex (2023/2024) if
LEO nussions. The higher the adequate P/T ratio. the project were
requirement is a trade-off of s/ EPS Power ~5KkW for | The EPS should demonstrate power perf to continue
+ Innovative | Low cost and compact PPU EOR mode | the state of the art, justifying the specific| ® Resolution <l uN In low thrust range (<100 uN)
and cheaper selected with an analysis of the medium | ®  Power <50W Low power levels are expected for micro-propulsion
PPU =3 kW for | needs operation.
* EPS Cost < 200 K€ (indicative) SK mode e Lifetime - 6 years Very long continuous operation
Rewarks Compact, integrated and low mass system shall be["y ™ p ~215 The time to orbit is a critical requiremen| o /5p > 1000 s High Isp is needed, in order to support continuous operation
W/mN for | operators and is fully dependent on the £ for long periods. The higher the Isp the better. but this
EOR mode requirement is a trade-off of several performances.
e PPU The PPU should be adapted to allow the large throttability voltage control
30 WinN needed to ensure high thrust resolution.
for SK Remarks Large throttability (1:50)
mode Very low noise
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CHEOPS

Consortiumfor Hall Hfect Orbital PropulsionSystem

A CHEOP@oposes to develop three different Hall Effect Thruster electric
propulsion systems: a dual mode EPS for GEO applications, a low power fo
applications and a >20 kW high thrust EPS for exploration applications.

A Each of these will be developed according to market needs and drivers
applying incremental technology changes to existing EPS products.

A Developmentoverthe elements thruster, cathode, PPU and FMS.
A Obijective is to reach at the end of CHEOPS Phase Il (2023) the fallowing

I TRL8 for dual mode and low power
I TRLGor high power HET EPS.
A The CHEOPS consortium is led by SAFRAN and is comprised of represent:
of the biggest European Prime satellite makers, the full EPS supply chain al
supported byacademia.
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CHEOPS o oo

Parthers:

SAFRAN Aircraft Engin€ésance) project coordination, HET
Dual Mode System for GEO/NAV and HET system for LEC @ 4#7
DLR
“OoHB & SAFRAN SITAEL

i bradford

DEFENCE & SPACE

SITAEL (ltalyihigh power HET system fexploration and PPU
LEO.

UNIVERSIDAD CARLOS Il DE MADRID: (8pd#il)ing and
transversal activities

ThalesAleniaSpace (Belgium{GEO dual mode PPU. )
BRADFORD (Netherland§EO dual mode FMS and LEO FMS! 4" ThalesAlenia - ucdm
CHALMERS (Swedestyategies for value creation and cost reduction.

CNRS (Francenodelling, testing and transversal activities.

OHB (Germany), TAS (France), ADS (Franaejet analysis, key requirements and specifications
elaboration.

AST (GermanyHET system for exploration FMS
SME4SPACE (Belgiudiysemination and web site
DLR (Germany{sEO Dual Mode System MAIT

To To T o Do Do Do Po Do Do o
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IESEFY GIESEPP
GIESEPP

Gridded lon EngineSandardiseddectric PropulsionPlatforms.

A GIESEProposeso develop, build and test to TRL5 the first European Plug a
Play Gridded lon Engirstandardized t@perate ArianeGroupand QinetiQ
Space iorengines irthe 200700W (LEO) and 5kW (GEDains.

5kWelectric propulsion system will be designed to allow clustering for 20kWw
EP Systems for space transportation, exploration and interplanetary missior

DualMode functionality of the thrusters will beealized, whilstlso offering a
competitive higher thrust mode

Assessments alternatiyaropellants.

System standardizatioand the resulting solutions will provide highly cost
competitive and innovative EP Systems for current and future sateibiekets.

The activity will also provide the roadmap to higher TRL by-2023,
providing a cost competitive EP Systems

GI ESEPP project has received funding from the Eur op e aprogrdmnieo undes gradtagréementNo 23000 r esear ch
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GIESEPP

Partnhers:

ArianeGrougGmbH (Germany)Coordinator, system
engineering, thrusters and testing

QinetiQ (United Kingdompystem engineering,
thrusters and testing

OHB System (Germanyatellite system requirements

CRISA (SpaiahdAirbus Defensand Space
(Germany) PPUs

AdvancedsSpacelechnologies (Germanyropellant
control

Mars Space (United Kingdomnalytical design and
test support

Universityof Southampton (United Kingdom)
Alternative propellants

GIESEPP

o Do Do Po Do Do Ix

“ereve SRC 2016 Call Grants
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