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CleanSpace One demonstration mission
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2. Deployment, commissioning
3. Test of critical operations
4. RAAN phasing

500 km

700 km

5. Detection, tracking, approach
6. Identification of SwissCube
7. Close proximity operations

7. Capture and securing

8. De-orbiting

9. Atmospheric entry

1. Launch at ~ 500 km

Swisscube



Why an LCA for CSO?

• Consistent with the project’s intentions

• Help design choices: technology/components trade-offs, or design that
reduces the environmental impact

• Investigate integration into the project’s MBSE model
• The integration of a LCA tool in the MBSE environment would allow to consider the 

environmental performance of a mission as an optimisation parameter, at the same 
level as the weight or cost optimisation.

• The work presented here is the result of a student semester project
(equivalent to a total of 3 weeks of work, including ramp-up and report)
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First step:
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Ecodesign: From previous LCA

• Launch phase is the biggest contributor: stage production contributes to 30% of 

most impacts: Importance of reusable rockets !

• Launch phase: 15% of GWP transport of the rocket to Kourou: Importance of 

production close to launch area

• Office work (electricity and infrastructure): important role for the whole mission, 

especially for C-D phase. Same as many industries: sustainable energy is required.

5



Model Based System Engineering

• Model of CSO system and states
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Ecodesign: LCA of CSO
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• Include LCA in MBSE

• Link project/system description (timeline, hardware…) link to LCA Excel node



LCA into CAMEO
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Whole model Phase A+B Phase C+D



LCA of CSO: Excel model
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System boundaries and mission breakdown:



LCA of CSO: Excel file structure

• Phase 0+A+B, Phase C+D, Phase E1, Phase E2, Phase F

• Transport: contains several flows for the transport.

• Infrastructure: contains one flow for EPFL buildings.

• Electricity: contains several flows for electricity.

• Databases:
• EcoInvent 2.2
• EPFL Sustainable Campus
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LCA of CSO: Excel model
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• Inputs



LCA of CSO: Excel model
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• Outputs
Human health [DALY] Ecosystem quality [PDF.m^2.y]Climate change [kgCO2eq] Resources [MJ] Water withdrawal [m^3] Water turbined [m^3]

Transport Total 0.02 5579 37827 606393 215 211670
Commuting 0.001 616 1897 40448 26 51149
Scooter 0 0 0 0 0 0
Car 0.001 334 1735 28595 15 4089
Public transport 0.000 282 162 11853 11 47060
Travelling 0.003 623 6048 88920 22 1415
Plane (Europe) 0.003 623 6048 88920 22 1415
Plane (intercont.) 0.000 0 0 0 0 0
Train (CH) 0.000 0 0 0 0 0
Train (EU) 0.000 0 0 0 0 0
Car (t) 0.000 0 0 0 0 0
Transport 2015 0.004 1239 7945 129368 48 52564
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LCA of CSO: Excel model
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• Outputs



LCA of CSO: Excel model
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• Flows: transport



LCA of CSO: Excel model
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• Flows: infrastructure and electricity

• When possible, same flows as Sustainable Campus



Further work

• LCA for space is very involved but trends have been highlighted

• Further develop and refine the model
• Implement ESA databases
• Update EPFL flows
• Check for implementation of new impacts (orbital use and debris indicator)

16



17

23’500   - 1



18

EPFL Space Engineering Center
email: espace(at)epfl.ch 
eSpace.epfl.ch
facebook.com/epflSpace


