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Single satellite vs Industrialized
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Single satellite vs Industrialized
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• Deimos PowerBook Preliminary Design

• Multipurpose constellation platform

• High aspect ratio

• 100 to 200 kg Platform

• High Performance Design

• S-Band Transceiver & Antenna architecture

• Optical Inter-Satellite Link Transceivers

• Deimos’ existing READY-200 ADCS product

• Propulsion for orbit manoeuvrability

• High power capacity

Powerbook
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Powerbook
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Constellation 1

Constellation 2

Constellation 3

IOD/IOV services

Telecom sat EO satellite
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Challenges ecodesign
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Challenges ecodesign
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Challenges in ECOSAT

Lack of information

Limited Time

Multiple 
approach

Concurrent 
development
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Multiple approach
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Model philosophy Industrialization

Structure optimization Manufacturing methodologies
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1. Model Philosophy

Baseline Considered Philosophy

STQM

Proposed Philosophy (Industrialized 
Philosophy with Bigger Satellites 

number)
EM

PFM

FM1 FM2

FM3 FM4

Flight 
Units

Qual. 
Units

PFM/
FM +

FM2

FM3 FM5

FM4
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2. Industrialization

GSE Reduction / Reusability

Improved Packaging Logistics

Improved Logistics (Transport, Time)

Improved Economies of Scale

Smart Production                                                                                                             
& Practices

Smart Factory and Manufacturing Control

Clean room time

Efficient 
processes

Waste

GSE reutilization
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40% mass reduction 

3. Structure Optimization

28% mass reduction in the 
first stage of redesign

43% mass reduction 
(plate only) 
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4. Manufacturing methodologies

Aluminium Improved Manufacturing Steps Composite Manufacturing Steps
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LCA Results
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Functional unit

17

• LCA based on functional unit: “One space mission in fulfilment of

its requirements”

• Deployment of an air traffic management constellation (5 sats)

• Baseline:

• 1xEM

• 1xSTQM

• 1xPFM

• 4xFM
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• Impacts of FM prevail (60 to 65%), also because they are 4x with 
respect to other models

• PFM is also important, since it is similar to 1xFM but with 
different testing

• Other models are less relevant

Real model 
philosophy:
• FM = x4
• STQM = x1 
• PFM = x1
• EM = x1

Impact category Unit Model Philosophy

GWP kg CO2 eq 2,99E+05

ADEPLmu kg Sb eq 6,67E+01

PRENE MJ 5,98E+06

Results – Model Philosophy, Real Scenario
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• As expected, FM and PFM have the highest impacts (more 
comprehensive models) and very close among them

• GSE is very relevant, due to huge metal (Al, steel) masses
• EM and STQM models have a minor contribution and are very close 

among them, except for ADEPLmu where EM prevails

Impact category Unit FM PFM STQM EM GSE

GWP kg CO2 eq 4,64E+04 4,68E+04 1,21E+04 1,30E+04 4,15E+04

ADEPLmu kg Sb eq 1,13E+01 1,13E+01 2,63E-01 7,12E+00 2,70E+00

PRENE MJ 9,63E+05 9,74E+05 1,83E+05 2,12E+05 7,61E+05

Results – Model Philosophy, One-to-One Comparison
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Results - FM, Full system

• Major contribution is due to EPS subsystem
• ADCS and CDHS are also relevant due to electronics such as PCB but 

globally less than 30% each (except for ADEPLmu where they reach 
50% in total)

• STRU contributes for the 20% of the total impacts due to aluminium
consumption

FM full
System

Impact category Unit FM, Full system

GWP kg CO2 eq 4,64E+04

ADEPLmu kg Sb eq 1,13E+01

PRENE MJ 9,63E+05
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Insights and Suggestions from baseline LCA

• Half of FM impacts are associated with Solar Array (Ge wafer value chain)

• STRU accounts for almost 20% of total impacts for FM

• Main contributions are raw materials (e.g. metals), accounting for quite 90% of total impacts

• When present, electronics (e.g. PCB, IC) are impacting (e.g. Au value chain)

• Production processes (e.g. machining) do not overcome 10%

• Working on waste reduction will significantly help the reduction of raw materials impacts

• GSE re-usability could also reflect in a reduction of global impacts

• Testing, Clean Room and Transport impacts are almost negligible

• Review assumptions that affect results not expected
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• Half of FM impacts are associated with Solar Array (Ge wafer value chain)

• STRU accounts for almost 20% of total impacts for FM

• Main contributions are raw materials (e.g. metals), accounting for quite 90% of total impacts

• When present, electronics (e.g. PCB, IC) are impacting (e.g. Au value chain)

• Production processes (e.g. machining) do not overcome 10%

• Working on waste reduction will significantly help the reduction of raw materials impacts

• GSE re-usability could also reflect in a reduction of global impacts

• Testing, Clean Room and Transport impacts are almost negligible

• Review assumptions that affect results not expected
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Insights and Suggestions from baseline LCA
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LCA for Optimized solutions
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Next Steps
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Future goals 

• Consolidate ECO-design strategy

• Reiterate with updates on Powerbook

• Review and update LCA results

• Involucrate possible suppliers for additional ecological benefits

• Define Ecodesign requirements for Powerbook

• Real world implementation (Startical+others)
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Thanks
Contact:

mzarcod@indra.es

jbilbaod@indra.es
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