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A common way to form an electric propulsion subsystem of the spacecraft is to create specialized equipment or to 

select the most suitable one from the ready-made ones. However, there are cases when the use of existing equipment is 
not optimal enough and leads to an unjustified increase of the subsystem mass. Therefore, the question of creating a 
minimum equipment set possibility from which it would be possible to form propulsion subsystems in optimal way is of 
interest. The set of tasks, variants of use and possible schemes of placing orbital correcting propulsion on the space-
craft are presented. The list of necessary propulsion subsystem elements is presented as follows: a thruster block, a 
tank, a xenon feed unit, a power processing unit consisting of a power unit and switching units, the complete set of ca-
bles and pipelines, the software and mechanical devices for control of the thrust vector (as an option). The necessary 
capacity of propellant tanks for the tasks of correction and raising of the satellite to GEO with a high-pulse Hall 
thruster is defined: for orbit correction tasks – up to100 kg, for orbit correction and raising to GEO tasks – up to200 
kg. Necessary angle rates of mechanical devices for control of the thrust vector are defined taking into account possible 
schemes of placing thrusters on the spacecraft. It is shown that in cases when it is required to apply two or more thrust-
ers to increase overall thrust, it is more preferable in the weight aspect to apply a combination of power and switching 
units instead of monoblock type of power processing units, and advantage can reach tens of kilograms. Provided the 
listed set of functional units is created, the offered concept will make it easy to form propulsion subsystems of the 
spacecraft for solving a wide range of tasks. It will reduce the time and money spent on creation of propulsion subsys-
tem for new spacecrafts. 
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Распространенным способом формирования электрореактивной двигательной подсистемы космического 

аппарата является создание специализированного оборудования или подбор наиболее подходящего из уже  
готового. Однако нередки случаи, когда применение имеющегося оборудования недостаточно оптимально  
и приводит к неоправданному увеличению массы подсистемы. Поэтому представляет интерес вопрос о воз-
можности создания некоторого минимального набора оборудования, из которого можно было бы оптималь-
ным образом формировать двигательные подсистемы. Представлен набор задач, варианты использования  
и возможные схемы размещения двигателей коррекции орбиты на космическом аппарате. Перечень необходи-
мых элементов электрореактивной двигательной подсистемы представлен следующим образом: блок коррек-
ции, бак, блок подачи рабочего тела, система преобразования и управления, состоящая из отдельно выполнен-
ного силового блока и коммутационных блоков, комплект кабелей и трубопроводов, программное обеспечение  
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и приводные механизмы для управления вектором тяги двигателей (как опция). Определена необходимая вме-
стимость баков рабочего тела для задачи коррекции и довыведения спутника на геостационарную орбиту при 
использовании высокоимпульсного холловского двигателя: до 100 кг для задач коррекции орбиты, до 200 кг для 
задач довыведения и коррекции. С учетом схемы размещения двигателей на корпусе космического аппарата 
определены требуемые углы прокачки для механизмов управления вектором тяги двигателей. Показано, что  
в случаях, когда для увеличения суммарной тяги требуется применять два и более двигателя, в весовом отно-
шении выгоднее применять вместо моноблочных систем преобразования и управления комбинацию из силовых 
и коммутационных блоков, причем преимущество может достигать десятков килограммов. При условии созда-
ния перечисленного набора функциональных блоков предложенная концепция позволит легко формировать дви-
гательные подсистемы космических аппаратов для решения достаточно широкого круга задач. Это позволит 
снизить затраты времени и средств на создание двигательных подсистем для новых космических аппаратов. 

 
Ключевые слова: двигатель, космический аппарат, система преобразования и управления, бак, блок подачи 

рабочего тела, коррекция орбиты. 
 
Inroduction. A considerable part of automatic space-

craft (SC) contains propulsion subsystems that perform 
the tasks of correcting the orbit and controlling the angu-
lar position of the spacecraft. These subsystems can be 
built on the basis of chemical fuel thrusters or on the basis 
of electric propulsion (EP). Of the many types of EP, the 
most widespread are ion and plasma thrusters [1]. They 
are mainly used for tasks requiring high total pulse costs 
(from 3000 kNs and more). Their advantage over thrust-
ers using chemical fuels lies in significantly greater pro-
pellant savings. However, to use EP it is necessary to ap-
ply special on-board electronic devices (in the domestic 
literature – conversion and control systems (SPU), in the 
foreign literature – Power Processing Unit (PPU)), which 
convert the on-board supply voltage to the voltage neces-
sary for the thruster to work. 

The choice of thruster size and the construction of the 
propulsion subsystem including the PPU architecture, 
depends on the size and type of the spacecraft and the 
amount of tasks assigned to the propulsion subsystem. 
This volume, characterized by the magnitude of the total 
momentum and thrust, can vary by several times. Accord-
ingly, the concept of the propulsion subsystem that solves 
these problems should be significantly different. Obvi-
ously, the best solution in terms of minimum total mass is 
to build a propulsion subsystem based on specially de-
signed blocks for each individual task. However, the crea-
tion of new blocks of the subsystem (thrusters, tanks, 
PPU) is associated with significant cost and time. There-
fore, in practice, a different approach is often used - the 
formation of the propulsion subsystem based on a ready-
made one, that is experimentally tested or flight-qualified 
units. This raises the question of what should be the set 
and concept of these blocks, from which it would be pos-
sible to build the propulsion subsystems of different SC, 
easily adapting to various tasks. This article is devoted to 
consideration of this issue. The concept of building a mul-
tifunctional electric propulsion subsystem based on a lim-
ited number of types of constituent elements is presented. 

The list of tasks for the multifunctional electric 
propulsion subsystem. The following tasks for the multi-
functional propulsion subsystem used on automatic SC 
can be formulated: 

1) correction of the orbit of the geostationary SC; 
2) raising a spacecraft to GSO and correcting its orbit; 
3) raising a spacecraft to GSO and correcting its orbit 

with the simultaneous creation of control moments; 

4) correction of the spacecraft orbit in the HEO 
(highly elliptical orbit); 

5) finding main stage solutions for placing the interor-
bital transfer of payloads or the scientific spacecraft to the 
bodies of the solar system, service unmanned spacecraft 
flight support (servicing the spacecraft in the GSO, tow-
ing spent satellites into disposal orbit, etc.); 

The composition of the multifunctional propulsion 
subsystem and the architecture of power processing units 
can be different depending on the tasks to be solved and 
the selected configuration of thrusters. These differences 
are a consequence of optimization of the propulsion sub-
system in terms of mass characteristics. 

The composition of the electric propulsion subsys-
tem. According to the tasks, the full composition of the 
electric propulsion subsystem can be determined in the 
following way. 

1) A propulsion unit or a correction unit, consisting, as 
a rule, of a gas distribution unit (BGR) and a thruster it-
self, containing an anode block and two cathodes. Note 
that the domestic school traditionally prefers the use of 
two cathodes in order to reserve this rather complex and 
loaded element, but in foreign practice, cathode reserva-
tion has not been used recently, based on operating ex-
perience and calculated cathode reliability indicators. 

The number of propulsion units in the system can be 
different depending on the tasks being solved – from 1 to 8. 

Both an ion and a plasma thruster can be used as an 
thruster for a multifunctional electric propulsion subsys-
tem. In this article, we consider the use of a high-pulse 
plasma thruster, for example, from a number of thrusters 
developed at the Keldysh Center [2] or at the Fakel De-
sign Bureau [3]. This type of thruster has a number of 
advantages over an ionic one: smaller mass and dimen-
sions, relative cheapness with comparable efficient per-
formance. 

2) Power Processing Unit (PPU). It is necessary to 
power one, two, three or four thruster units as selected 
from a specific set. Various possible approaches will be 
discussed below. The importance of the search for opti-
mal solutions for the construction of the PPU is due to the 
following factors specific to this device: 

– significant mass; 
– a large number of electronic elements, high com-

plexity of the device as a whole; 
– the high cost of flight samples; 
– significant cost and time when developing new de-

signs. 
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3) The propellant tank (xenon storage unit). The mass 
of the propellant tank is important due to large refueling. 
When designing a subsystem, various approaches are pos-
sible: an individual tank for each required refueling or a 
set of standard tanks of relatively small dimension or one 
large tank that allows various refuels. Obviously, the cho-
sen concept should provide the minimum mass of the tank 
design or set of tanks for each typical task or groups of 
tasks with similar requirements. 

4) Xenon feed unit. This device is necessary to lower 
the inlet (tank) pressure to the pressure required by the 
operating conditions of the thruster. The range of gas flow 
rates provided by such a device can be very large – from 
milligrams (for powering the plasma thruster) to grams 
per second (for powering gas-jet nozzles, if a gas-reactive 
system is used instead of a separate mono-fuel attitude 
propulsion subsystem). 

5) A set of pipelines and cables connecting gas and 
electricity sources with recipients. 

6) On-board software (OBSW) for controlling the 
subsystem blocks. 

7) Mechanical drives for controlling the thrust vector 
of thrusters (as an additional option). If such devices are 
available, it is necessary to provide an auxiliary gas-
reactive system to create control moments in the initial 
modes and modes of ensuring the survivability of the 
spacecraft. 

The number of thrusters can be different depending on 
the tasks to be solved. This issue should be considered in 
more detail, since the thrusters and their number are  
determining factors in specifying the appearance of the 
propulsion subsystem. So, for task 1 (correction of the 
geostationary spacecraft orbit) with rigid fixing of the 
thrusters, the number of thrusters can vary from 4 to 8  
(for example, 4, 6, 8). There are examples of spacecraft 
with 8 thrusters (4 for longitude correction, 4 for inclina-
tion correction, fig. 1) with cold reserve, that is, 4 thrust-
ers are the main, 4 are the reserve. There are examples of 
applying the scheme with a reduced number of thrusters: 
6 (2 for longitude correction, 4 for inclination correction, 
fig. 2) or 4 universal thrusters used both for longitude 
correction and inclination correction with functional re-
dundancy (fig. 3). 

Correcting the orbit of a geostationary spacecraft with 
a mass of 3–4 tons, thrust up to 80–100 mN is sufficient, 
which can be provided by one thruster [4]. Therefore, to 
solve the above problems, one redundant power supply 
and control device with the ability to power one thruster 
out of 8 or one of 4 is enough. A variant with 6 thrusters 
can be provided with some redundancy by a PPU with 
powering one thruster out of 8. 

For task 2 (raising a spacecraft to GSO and correcting 
its orbit), it is necessary to provide increased thrust at the 
raising stage to reduce the time of raising. For this pur-
pose special thrusters of increased thrust and power (for 
example, type SPD-140) can be used. However, from a 
structural and operational point of view, it is more con-
venient to use thrusters of the same type on board, and to 
increase thrust at the raising stage make thrusters run to-
gether or in a large number, if the available power of the 
power supply system (PSS) of the spacecraft allows. 

 
 

Fig. 1. Eight orbit correction thrusters  
placing in ±Y, ±Z directions (4 main, 4 reserve) 

 
Рис. 1. Размещение 8 двигателей коррекции  
для коррекции орбиты в направлениях ±Y, ±Z  

(4 основных, 4 резервных) 
 

 
 

 
 

Fig. 2. Six orbit correction thrusters  
placing in ±Y, ±Z directions 

 
Рис. 2. Размещение 6 двигателей коррекции  
для коррекции орбиты в направлениях ±Y, ±Z 

 
 
 

 
 

Fig. 3. Four orbit correction thrusters placing in ±Y, ±Z  
directions. Functional reserve 

 
Рис. 3. Размещение 4 двигателей коррекции  

для коррекции орбиты в направлениях ±Y, ±Z.  
Резервирование – функциональное  
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Fig. 4. Four orbit correction thrusters placing  
and two orbit raising thrusters (R) placing 

 
Рис. 4. Размещение четырех двигателей  

коррекции для коррекции орбиты  
и двух двигателей для довыведения 

 

 

Fig. 5. Four orbit correction thrusters placing  
and four orbit raising thrusters (R) placing 

 
Рис. 5. Размещение четырех двигателей  

коррекции для коррекции орбиты  
и четырех двигателей для довыведения 

 
 
When there is a rigid fixing on the body of the space-

craft, it is advisable to use at least 2 separate thrusters at 
the same time; that is, the usual scheme of 4 or 6 correc-
tion thrusters should be supplemented with two more ex-
tension thrusters (fig. 4). It is advisable to place them 
along the + X axis, directing a jet stream into an area free 
of spacecraft structural elements. For the thrust impulse to 
be produced by these thrusters in the ± Y direction, that 
is, along the velocity vector, the satellite must be turned 
around the Z axis by 90°. It is also necessary to provide 
the ability to power 2 thrusters at the same time from a 
choice of 6 or 8. It should be noted that at the raising 
stage due to its limited time (no more than six months 
with a service life of 15 years or more), it is possible to do 
without reservation of power converters in the PPU, and 
use 2 thrusters. 

If the thrust of 2 thrusters at the raising stage is not 
enough, then one or two thrusters can be additionally used 
(within the available power of the PSS), (fig. 5). It means 
that facilities should be provided to power them. 

When installing thrusters on drives similar to Euro-
pean ones developed for the EUROSTAR 3000 spacecraft 
[5] for example, there is a possibility in principle to obtain 
the thrust of two thrusters at the same time in the same 
direction in addition to creating control moments along at 
least two axes (see. fig. 3). In this case, it is necessary to 
power two thrusters out of 4. 

Construction of a power processing unit of thrust-
ers. An important issue is the formation of the construc-
tion concept of the PPU to provide power to the thrusters. 
The traditional approach is to create a specialized device 
for the most common applications of thrusters, that is, to 
ensure the operation of one thruster from as selected 2, 4 
or 8 [6; 7]. 

However, to solve the whole spectrum of problems, 
especially where simultaneous operation of two or more 
thrusters is required, the use of such control systems is not 
rational enough, since it requires the use of two or more 

control systems, or the development of special modifica-
tions of the device for simultaneously powering several 
thrusters, which is irrational, as it leads either to addi-
tional mass costs, or requires a new development with the 
corresponding costs of time and money. It is possible to 
propose another approach, which will minimize both the 
mass costs for solving various problems, and the costs of 
developing PPU. According to this concept, it is neces-
sary to separate the tasks, that is, to create an unreserved 
power block that allows directly (without switching) 
powering one thruster and two switching blocks - to 
power one of two thrusters (we will designate it conven-
tionally SU-2) and one thruster of four (SU-4). It is shown 
below, in tab. 1 and fig. 6–14 that a combination of these 
three blocks can provide, with the necessary level of re-
dundancy, the supply of one, two, three, four thrusters 
from a certain set. Possible options for powering the PU 
using power and switching units are presented graphically 
in fig. 6–14. 

Evaluations based on the current level of commutation 
technology excellence show that when solving tasks in-
volving only one thruster during the entire mission (pow-
ering one of four, six, or eight thrusters), the option of 
using monoblock PPUs is more preferable. However, if it 
is necessary to power two or more thrusters, the use of the 
above mentioned combination of power and switching 
units can achieve significant mass savings while main-
taining the required level of redundancy. Moreover, the 
advantage can reach tens of kilograms, which is a very 
significant amount, which may justify the costs of the 
development of power and switching units. 

For the case when simultaneous operation of two 
thrusters at the same time for a limited period of time is 
required (for example, when raising a spacecraft to GSO), 
the cold reserve in the power unit can be abandoned, and 
then only two power units are used, in this case the weight 
advantage of the options based on combinations of power 
and switching units is increasing even more.  
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Table 1 
Options for constructing a thruster power circuit 

 

Number of units 
Monoblock PPU  

version 
Version based on a power unit 

and switching units  

Task Number 
of 

thrust-
ers 

Powering op-
tion 

PPU for 
powering 
1 out of 4 
thrusters 

PPU for 
powering 1 

out of 8 
thrusters 

Power 
unit 

SU-2 SU-4 

ΔM [kg]*** 

Geostationary and highly elliptical SC 
1. Correction of GSO 8 1 out of 8 – 1 2 – 2* Minus 13 
2. Correction of GSO 6 1 out of 6 – 1 2 1* 1* Minus 8 
3. Correction of GSO 4 1 out of 4 1 – 2 – 1 Minus 8 
4. Correction of HEO 4 2 out of 4 con-

stant 
2 – 3** – 1* 11 

5. Correction of HEO 6 2 out of 6 con-
stant 

– 2 3** 1* 1* 18.5 

6. Final ascent and cor-
rection of GSO 

4 2 out of 4 tem-
porary, 1 out of 

4 constant 

2 – 2 – 1 25.5 

7. Final ascent and cor-
rection of GSO 

6 2 out of 6 tem-
porary, 

1 out of 6 con-
stant 

0 2 2 1* 1* 33 

8. Final ascent and cor-
rection of GSO 

8 2 out of 8 tem-
porarily, 

1 out of 8 con-
stant 

0 2 2 – 2* 28 

9. Accelerated final 
ascent and correction of 
GSO 

8 4 out of 8 tem-
porary, 

1 out of 4 con-
stant 

4 – 4 1* 1* 56 

Sustainer task 
3** 1 – 16 10. Long continuous 

operation (acceleration, 
braking) 

2 2 out of 2 2 – 
2 – – 38 

4** – 1 30 11. Long continuous 
operation (acceleration, 
braking) 

3 3 out of 3 3 – 
3 – – 57 

5** – 1 49 12. Long continuous 
operation (acceleration, 
braking) 

4 4 out of 4 4 – 
4 – – 76 

_________________ 
* if using splitter cables; 
** one power unit in cold reserve; 
*** the difference in the total mass of the monoblock PPU version and the variant based on the power unit and switching units. 
 
 
Thus, the concept of dividing the PPU into power and 

switching units is more flexible and allows solving vari-
ous problems that require the operation of several thrust-
ers in a more optimal way compared to the option of 
monoblock PPU. There are also options with direct power 
supply of thrusters without switching blocks. In this case, 
each thruster has its own power unit. The number of such 
sets of thruster-PPU can be from one to four in a reason-
able range of available power of the PSS. Another impor-
tant advantage of the concept of constructing a conversion 
and control system on the basis of individual blocks is the 
absence of the need to develop new variants of mon-
oblock PPU for each new task, which makes it possible to 
significantly reduce the time and money spent on creating 
a propulsion subsystem. 

Estimation of required tank capacity. For the typi-
cal task of raising and correcting the orbit of a geostation-

ary spacecraft with a mass of 3000 kg for a service life of 
15 years, about 4100 kNs (≈420 t·s) of the total pulse is 
required. It is advisable to choose a thruster with a power 
of about 2 kW with a specific impulse of up to 2700 s as a 
thruster for a promising propulsion subsystem. With this 
specific impulse, 156 kg of xenon will be required to pro-
duce this total impulse. 

Taking into account 10 % of the reserve for leaks, 
non-produced balance and guarantee stock, refueling 
should be 170 kg.  

Taking into account an additional 10–15 kg to ensure 
the operation of the pneumatic system on cold gas, which 
is necessary for passing the initial orientation modes and 
survivability modes in the version of the system with 
drives, the total stock will be up to 187 kg. Thus, a tank 
capacity of 200 kg of xenon is sufficient to ensure the 
listed tasks.  
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T1 T2 T3 T4 T5 T6 T7 T8

TSU-4 TSU-4

PPU PPU

 
 

Fig. 6. The powering of one out of eight thrusters or temporary powering 
of two out of eight thrusters and constant powering of one out of eight thrusters 

 
Рис. 6. Запитка одного двигателя из восьми или двух из восьми временно  

и одного из восьми постоянно 
 
 
 
 

T1 T2 T3 T4 T5 T6

TSU-4 TSU-2

PPU PPU

 
 

Fig. 7. The powering of one out of six thrusters or temporary powering 
of two out of six thrusters and constant powering of one out of six thrusters 

 
Рис. 7. Запитка одного двигателя из шести или двух из шести временно  

и одного из шести постоянно 
 

 
 
 

T1 T2 T3 T4

TSU-4

PPU PPU

 
 

Fig. 8. The powering of one out of four thruster or temporary powering 
of two out of four thrusters and constant powering of one out of four thrusters 

 
Рис. 8. Запитка одного двигателя из четырех или двух из четырех временно 

 и одного из четырех постоянно 
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T1 T2 T3 T4

TSU-4

PPU PPUPPU

 
 

Fig. 9. Constant powering of two out of four thrusters 
 

Рис. 9. Запитка двух из четырех двигателей постоянно 
 
 

 

T1 T2 T3 T4 T5 T6

TSU-4 TSU-2

PPU PPUPPU

 
 

Fig. 10. Constant powering of two out of six thrusters 
 

Рис. 10. Запитка двух из шести двигателей постоянно 
 

 
 

TSU-4

T2 T3 T4

PPU PPUPPU

T1

PPU

T6 T7 T8T5

TSU-2

 
 
 

Fig. 11. Temporary powering of four out of eight thrusters and constant powering  
of one out of four thrusters 

 
Рис. 11. Запитка четырех из восьми двигателей временно 

и одного из четырех постоянно 
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PPU PPUPPU

TSU-2

T1 T2
 

 
Fig. 12. Constant powering of two out of two thrusters with PPU reservation 

 
Рис. 12. Запитка двух из двух двигателей постоянно с резервированием  

по силовому блоку 
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Fig. 13. Constant powering of three out of three thrusters with PPU reservation 
 

Рис. 13. Запитка трех из трех двигателей постоянно с резервированием  
по силовому блоку 
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Fig. 14. Constant powering of four out of four thrusters with PPU reservation 
 

Рис. 14. Запитка четырех из четырех двигателей постоянно  
с резервированием по силовому блоку 
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Table 2 
The quantitative composition of the constituent elements of the propulsion subsystem  

for the solution of various tasks 
 

Unit 
Possible number in the propulsion 

subsystem 
PU (thruster) up to 8 
PPU (power unit) up to 5 
SU-2 (switching unit with output to 2 thrusters) up to 2 
SU-4 (switching unit with output to 4 thrusters) up to 2 
XFU (high flow rate xenon feed unit) 1 
T-100 (100 kg tank) 1 
T-200 (200 kg tank) 1 
Cable set 1 
Pipeline set 1 
On-board software (OBSW), set 1 
Gas-jet nozzles (for version with actuators) up to 8 
Additionally 
Two-stage drive with flow angles ± 90° 4 
Orientation device with two-stage drives and rods 2 

 
 
It should be noted that in the presence of a monofuel 

propulsion subsystem, it is possible to abandon a pneu-
matic system using cold gas and drives to create control 
moments. 

If the task of final ascent is not set, then about 200 t·s 
from the total impulse will be enough to ensure orbit  
correction. Consequently, a tank capacity of 100 kg  
is sufficient, taking into account the reserve for leaks, 
non-produced balance, guarantee balance and reserve to 
ensure the operation of the pneumatic system on cold gas 
(if any). Thus, for the operation of the propulsion subsys-
tem, it is enough to have tanks with a capacity of 100 and 
200 kg. It is desirable that the tanks have identical dimen-
sions and design, different only in the thickness of the 
pressure restraint layer and weight, for example, on the 
basis of the tank developed at ISS JSC [8]. If it is neces-
sary the combination of such tanks can easily obtain a 
total capacity of 300 and 400 kg. Taking into account the 
actually achieved perfection of the design of the tanks, 
characterized by the value of the tank coefficient (the ra-
tio of the mass of the tank to the maximum refueling) of 
about 0.1, the mass savings in the case of creating a tank 
with a capacity of 200 kg can reach about 10 kg, for a 
tank with a capacity of 100 kg – up to 20 kg compared to 
the option of placing the stock of the propellant in a tank 
with a capacity of 300 kg. 

Xenon feed unit requirements. When xenon con-
sumption in one thruster is about 4 mg/s and there is a 
simultaneous operation of up to 4 thrusters, then it is nec-
essary to ensure consumption up to 16 mg/s. When 
maximum 4 nozzles operate simultaneously it is neces-
sary to ensure a flow rate of about 1.6 g/s for the pneu-
matic system to work on cold gas. Thus, when there is a 
pneumatic system, a xenon feed unit with a very large 
flow range from 4 mg/s to 1.6 g/s is needed. 

Basic requirements for the drive (orientation 
mechanism) of thrusters. a cross-shaped arrangement of 
4 thrusters (fig. 3) is taken as a basis with an optimal de-
viation of the thrust line from the Z direction of 20–25 °, 
then to create thrust in the Y direction (for a final ascent) 
it is necessary to deploy two thrusters at an angle of about 

70°. To provide pitch control torque (around the Z axis), 
one or two thrusters must be turned towards ± X at  
an angle of about 90°. Thus, it is desirable to have  
a two-stage drive for one thruster with pumping angles up 
to ± 90°. If rods are also provided for changing the posi-
tion of the thrusters, drives of this type can be placed in 
their root and end parts. 

In view of the foregoing, the quantitative composition 
of the constituent elements of the propulsion subsystem 
for the solution of the tasks enumerated in tab. 1 is pre-
sented in tab. 2. 

Conclusion. It is shown that if a high-pulse plasma 
thruster with a power of 2 kW, a power converter unit, 
switching units with access to two and four thrusters, a 
xenon feed unit with a wide flow range, tanks for 100 and 
200 kg of xenon, and also, as an additional options, two-
stage drives or combinations of drives with rods are cre-
ated, then it is possible to form an electric propulsion sub-
system for solving a wide range of tasks – from orbital 
correction in the simplest version of four motionless 
mounted thrusters to a multifunctional system that pro-
vides raising a spacecraft to the GSO, orbit correction and 
creation of control moments. The presence of these blocks 
will also allow the formation of propulsion subsystems 
for solving various sustainer tasks in a fairly wide range 
of available power of the onboard power supply system. 
The construction of a conversion and control system in 
the form of separate power and switching units will allow 
in many cases to reduce weight, simplify the formation of 
the propulsion subsystem as a whole, and reduce the cost 
of its development. Thus, if the presented concept is im-
plemented, it will create conditions for expanding, in jus-
tified cases, the scope of application of electric propulsion 
subsystems and increasing on this basis the overall effi-
ciency of a spacecraft by reducing the mass of the propul-
sion subsystem compared to alternative types, in particu-
lar subsystems based on chemical thrusters. 
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