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ELECTRIC PROPULSION

The most important advantages of electric propulsion with respect to
conventional propulsion systems are:

Low propellant Low, highly
consumption controllable thrust

More payload
Precise pointing
Cheaper launchers

Telecoms Science Science

Earth Observation Earth Observation
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Spacecraft Electric Propulsion (EP) technologies

use electrical pov\@ accelerate a propellant and, consequently, to apply a
change of veloCity to the spacecraft in a very efficient manner.

Depending on the process used to accelerate the propellant, electric
propulsion thrusters are classified in:

Electrothermal Electrostatic Electromagnetic




ELECTROTHERMAL THRUSTERS
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Field Emission thrusters
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FEEP is an electrostatic type thruster:

Y thrust is generated by ions
accelerated by electric fields at high
exhaust velocities;

Y electrons need to be emitted
downstream In the same quantity for
charge balancing.
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Halkéffect thrusters
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Highly Effi

HEMP thruster

U, 300V to 2000V hollow cathode neutraliser
emits electrons required for

I discharge ignition and
ion beam neutralisation
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electrons on closed drift orbits

Plasma discharge (blue shaded area)
simply ignites when Xe Gas fl,
anode voltage and neutraliser are turned on.

Plasma Potential along thruster axis (sketch)
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ELECTROMAGNETIC
THRUSTERS
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Electric

A Xenonis themostcommonpropellantfor bothHET andGIE thrusterdor thefollowing reasons

A Naturallyoccurring(87ppbin atmosphereyith very low chemicalreactivity.
A Low first ionizationpotential

A High atomicMass

A Gaseousitambienttemperature

A FromaSatelliteperspective

Safeto handleduringfilling operations
No decontaminationequired
Transportabldy air

Compatiblewith electronsources

Low powerconsumptiorio ionize.

High thrustefficiency

High storagedensity
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AlphaSat Chemical Fuelling: Hazardous Operation




Electric Rropulsion
SystemMain.Camponents
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Thruster components

Propellant
Components

Power Components




Elements, of anEP System

Development
POWER ELECTRONICS THRUSTER
APower Processing Unit AThruster
AThruster Switching Unit AOther Components (cathode,
AElectrical Filter Unit (HET) neutraliser, grids, discharge
APulse Forming Network (MPD) chamber)
PERFORMANCE
and
LIFE

QUALIFICATION

TESTS
AAlignment Mechanism APropellant Tank
AElectronics APressure Regulators
AFlow Controllers, Filters
AValves
POINTING MECHANISM PROPELLANT SYSTEM

(optional)




Electric

1964
1990
2012

Electric propulsion used on orbit for experimental purposes

EP for operational statiekeeping

EP for operational
orbit raising

A ElectricPropulsiorhasover50 yearsof developmenhistory:

A EPthrustershavebeenflying now for decadesnainly on scientific
probesandtelecommunicatiolspacecraft

A Today over 550 EP thrusters have flown or have beenordered
worldwide The useof electric propulsionis establishedwith new
commercial platforms already offering EP systemsfor station
keepingandorbit raising



Flight Heritage

Supplier

SPF70 Hall Effect Fakel(RU) >280thrusters flown/ordered on

SPT100 MSS-2500, SSE1300, EurostaB000, Spacebus

SPTF140 4000,SmallGEOplatforms.

XIPS13 Gridded lon L3 ETI (US) >170thrusters flown on Boeing 702 and 601

XIPS-25 platforms

XR-5 Hall Effect Aerojet (US) >35thrusters flown or ordered on Lockheed
Martin A2100M and OSC GEOStarplatforms

PPS1350G Hall Effect Safran/SnecmgF) >40 thrusters flown or ordered on Sméart

PPS135¢E AlphaSAT,NeoSAT Electra

PPS5000

T-5 Gridded lon QinetiQ UKk) 8 thrusters flown or ready to fly on Artemis,

T-6 GOCE, BepiColombo

RIT-10 Gridded lon Airbus (D) 2 thrusters in orbit on Artemis



ESA Science and Eart

GOCE
Smart-1

Post-GOCE

LISA Mission

LISA Pathfinder Mission Bepi-Colombo



