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Introduction 

External disturbances 

• the Moon 

• the Sun  

• the non-centrality of  

 the Earth's gravitational field 
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Correction thrusters produce correction impulses in the 
nodes of the orbit.  



Main goals 
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• Simultaneously correct orbital elements and provide 

reaction wheels desaturation 

 

We need: 

• Determine the minimum required amount of thrusters,  

• Select the optimal direction of thrust axes and the 

thrusters’ location 

 



Main goals 
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• Simultaneously correct orbital elements and provide 

reaction wheels desaturation 

 

We need: 

• Determine the minimum required amount of thrusters,  

• Select the optimal direction of thrust axes and the 

thrusters’ location 

 

System must maintain its efficiency even when one 

thruster fails 



Problem statement 
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i i i f m r e

f  – amount of thrust 

Required velocity 
change: 

,max1 ,max 2,y y yV V V    

zV fixed 



Problem statement 
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Necessary equations and given delta-V constraints: 

– angular momentum change h

sm – mass of the satellite 

,y zV V  – delta-V constraints 

,max1 ,max 2,y y yV V V    

f  – amount of thrust 



Minimum required amount of thrusters 
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Minimum required amount of thrusters 
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Minimum required amount of thrusters 
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Optimization 
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 , , ,, , , , 1, 5 :
T

i i x i y i z im m m e i ψ

• it should be possible to produce 

in any direction 

• also we want 

for more efficient desaturation   

h

max h



Optimization 

12 

1

1

1

1, 0

k

i i

i

k
y s

i i

i

k

i i

i

V m
e

f





 









 




 







m h

.  

 , , ,, , , , 1, 5 :
T

i i x i y i z im m m e i ψ

• it should be possible to produce 

in any direction 

• also we want 

for more efficient desaturation   

h

max h

:iψ Ax dConvex hull of vectors (intersection of half-spaces) 

+ constraints on delta-V 

,max1 ,max 2,y y yV V V    



Optimization of the thrusters’ location 
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Optimization of the thrusters’ location 
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Optimization problem:  min , maxR R  Ф
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23.09 N m s   h

The largest possible 
angular momentum 



Thruster failure 
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Fourth thruster fails   
O  lies outside the resulted convex hull 

3-dimensional space 
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Local optimal 
distribution 

The largest possible 
angular momentum 

2.703 N m s   h



Summary 
• Method of finding minimum required amount of thrusters 

is suggested  

• Optimization of the thrusters’ location is considered 

• The case of thruster failure is discussed 
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