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Electric propulsion as a space technology was born in 60th of twentieth century and it is still successfully 

applied. Due to high specific impulse values electric propulsion application for spacecraft (SC) stationkeeping, SC 
orbit insertion, interplanetary and deep space missions and so on provides significant fuel saving in comparison with 
conventional chemical propulsion. 

SC onboard available power level and power of flight electric propulsion keep increasing. For today SC on-
board power level is about 20 kW [1] and single thruster power is up to 5 kW. Moreover several projects aimed at 
high power space tugs based on solar energy (300-600 kW of electric power) [2,3] or nuclear energy with gas-
turbine conversion system (1 MW of electric power) [4,5] are in progress. For comparison the highest power level 
SC for today is International Space Station (ISS) with one hundred kilowatt of on-board power. Development of high 
power space tugs with electric propulsion system (EPS) will allow providing new challenging near-Earth and deep 
space missions which are hard realize without such space vehicle. These missions are given below [6

− Heavy payload transfer to geostationary orbit; 

]: 

− Removal of out-of-operation satellites and space debris from near-Earth orbits; 
− Earth protection from asteroid and cometary hazard; 
− Moon exploration program; 
− Mars manned mission; 
− Deep space missons; 
− …and so on. 

Development of transport space vehicle with electric propulsion system (EPS) implies application of several 
simultaneously operating thrusters or so called cluster [7]. Due to limitation of high power single thruster ground 
testing possibility and difficulties of large-size thruster manufacturing, such EPS development direction is the only 
option [8

Cluster technology potentially allows application of new EPS architecture schemes with power supply and 
power control functions combined in one unit and with single cathode-neutralizer providing several thrusters 
operation. In comparison with independent EPS architecture when each single thruster has own power supply and 
feed system, such common architecture looks more attractive from weight and overall characteristics point of view. 
In addition common architecture could be optimized by minimal number of back-up elements needed for meeting 
lifetime and reliability requirements. 

]. 

However realization of EPS common architecture makes possible negative interference between system 
elements which have common electrical, gas or other connections. Issues of influence of probable cluster thrusters 
interaction and electric propulsion system functioning in case of single failure thruster are important for providing 
the whole system stable operation. 

Overview and state-of-art of high power EPS main elements are presented in the paper. Issues of high power 
EPS elements interoperability as well as EPS control and stable operation are considered. Results of comparison 
analysis of main technologies and technical solutions proposed for high power EPS realization taking into account 
requirements to spacecraft power and propulsion systems are given. 
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