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Electric Propulsion for Orbit Raising 

1. Most telecom spacecraft are launched into a transfer orbit 

2. Spacecraft employs electric propulsion to transfer from launch orbit 

to the mission orbit 

3. GTO-GEO transfer 
− ~12% propellant consumption (vs. 40% chemical) 

− Transfer duration prolonged up to several months 
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Motivation 

 

• Optimization and analysis of high-fidelity transfer trajectories 

 

 

• Optimized maneuver planning 

 

 

• Software for Guidance & Navigation 

 

 

• Mission Analysis 
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Key Features 

• Hybrid transfers and pure electric orbit-raisings 

 

• Support of operational trajectories 

 

• Controlled 6DoF attitude 

 

• Verification of trajectories  

 

• Database  

 

• Post-processing 

 

• Reports 

 

• Windows & Linux platform 
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Software Scheme 

Minimum Time Transfer Composite Objective Minimum Fuel Transfer 

Starting Orbit Mission Epoch Target Orbit 

Perturbations 

Solar Eclipses 

Radiation Damage 

Phasing Intermediate Orbits 

Visibility Constraints 

Transfer Constraints 

(e.g. GEO, Min. Radius) 

Constrained Slew Rates 

Managerial Constraints 

Optimal Trajectory 



Environment 
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Spacecraft 
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Dynamics 
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unconstrained 

max. 50°/h 



Optimization 

Solvers 

• MIDACO (ant colony optimization) 

• SOS (Sparse Optimization Software) 

• WORHP (European sparse NLP solver) 
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User Interface 

Frontend and command line interface 

 

Customizable output 

• Scenario input and output  (scalars, functions, …) 

• Maneuver plan and eclipses as dedicated output files 

 

Automatic post-processing 

• Customizable (e.g. AOCS, EP, eclipses, …) 

 

Reports 

• Customizable 

• Automatic (1-click) 
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Hybrid Transfer 

Chemical 

orbit-raising 

 

 

 

 

 

followed by electric orbit-raising to target orbit 
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Operations 
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Conclusion 

• Advanced tool for EOR 

 

• Optimization & Analysis 

 

• Hybrid Transfers 

 

• Support of Spacecraft Operations 

 

 
Product website: https://www.astos.de/products/lotos 

Product flyer: https://www.astos.de/downloads 

Contact: service@astos.de 
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