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Objectives of the LCA

IDENTIFY THE PRODUCT HOTSPOTS
 Propose ecodesign requirements for the next generation preparation

 Beyond mass reduction / efficiency increase or engineering hours reductions
 Identify ecodesign improvements at TAS-B level

INTERNAL LCA TRIAL
 First internal LCA performed by TAS-Belgium
 Application of the ESA LCA guidelines issue 2

CRM AND PFAS BASED MATERIALS
 First exercise of an exhaustive map (in progress)
 Not discussed here

Product: OCTAS equipment

TECHNICAL SPECIFICITIES
 High voltage power supply equipment
 New Space design (COTS components)
 Modular design: 3 to 6 OCTAS Modules assembled into a Stack

PRODUCT LINE
 > 20 Stacks / 120 OCTAS

OBJECTIVES OF THE LCA

ETCA-PS-DIV-26029

08/06/2026

Stack of 6 OCTAS

Disclaimer

SIMPLIFIED LCA
 The results given are based on the first iteration of a simplified 

LCA intended for internal use

DATA QUALITY
 DQR not yet performed
 Several parameters are sensitive (see details in annex) and 

uncertain:

 LN2 consumption

 Power and heat allocation

 Manufacturing emissions
 High uncertainty : ⚠
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Functional unit: 1 stack of 6 OCTAS
 At equivalent UF there is little difference between stack sizes

Life cycle: Cradle to Gate

OUT OF SCOPE (data to be acquired for next iteration)
 Transports and travel
 Test equipment (MGSE/ EGSE)

Data quality

RAW MATERIALS: HIGHLY DETAILED
 Fully based on CAD and BOM for mechanical parts and PCB
 ESA datasets for SMD components
 Custom datasets for specific components (High voltage elements, 

connectors) based on datasheets, construction analysis etc

PROCESSES: GOOD
 Amount based on CAD/BOM
 ESA Datasets

TESTS: ROM
 Primary data of LN2 at site level
 Value based on lower / upper bound evaluation and allocation

STAFF, CLEANROOMS: ROM
 Primary data from yearly consumption
 Allocation based on building audit and work hours

SCOPE AND METHODOLOGY

ETCA-PS-DIV-26029

08/06/2026

Stack of 6 OCTAS

Methodology

SOFTWARE: Simapro

DATABASE:

 ESA database 1.3.0b.

 Ecoinvent 3.9.1

METHOD: ESA LCIA - EF 3.0 method adapted by ESA, 

version 1.03.

SINGLE SCORE: EF 3.0 normalization and weighting set
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OCTAS characterisation*

Raw materials, DEV Raw materials, FM
Tests, DEV Tests, FM
Processes, DEV Processes, FM
Cleanroom, DEV Cleanroom, FM
Staff, DEV Staff, FM

*Reduced to the impacts contributing to 

80% of the single score. Full graph in 

annex.

CHARACTERISATION
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Main contributors

 Raw materials is mostly significant for 

Abiotic Mineral Resources Depletion

 Processes (Machining, SMD/THT soldering) 

have little impact

 ⚠ Staff is the major contributor in 4 out of 6 

categories 

 ⚠ Tests mostly impact Water Depletion 

Development vs recurring

 ⚠ Development (DEV     ) is significant only 

for Staff (Office work and Manufacturing)

⚠ High uncertainties
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OCTAS main contributors

Gold

Electricity

Gas

Liquid Nitrogen

Manufacturing (no energy)

Remainder

MAIN SOURCES
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Gold: 70% of the impact on ADEPLmu

 10% from the remainder of the 

equipment

⚠ Liquid Nitrogen: main impact on 

WDEPL

 Estimated between 2 and 12 tons

⚠ Manufacturing: impacts on PCHEM

 95% comes from Isopropyl Alcohol

⚠ Energy: > 50% on ADEPLf, IORAD

and GWP

⚠ High uncertainties
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ABIOTIC MINERAL RESOURCES DEPLETION 

Large impact from Gold

 Gold is 70% of ADPELmu

 12.2 g (0.04 % of equipment mass)

 Recycling rate of 26% included

SOURCE

 11.6 g on connectors plating

 0.34 g in components

 0.11 g on PCB
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Example: 9S SUB-D connector

60 mg is equivalent to 80 kg of aluminium in ADPLmu

Technical necessity

PINS (36%)
 Electrical contact: required per specification

SHELL (45%)
 Electroless Nickel plating is allowed by ESCC 3401-01
 Bonus: Gold / Aluminium contacts acceptability must be systematically justified (galvanic corrosion)

SCREWLOCKS (19%)
 No alternative allowed in ESCC 3401-85
 Other materials should be able to meet the technical requirements (corrosion resistance)

64 % (52 kg Al eq) of the gold used could be replaced by less impactful materials

SUB-D CONNECTOR BREAKDOWN

Nb Area [mm2]

Min coating

thickness [µm]

Total mass 

[mg]

Pin gauge20 9 125 1.0 21.7

Screwlock kit 2 420 0.7 11.3

Shell 1 2000 0.7 27.0

NOTE

 Only 4 of the connectors of the OCTAS are SUB-D. All 

other have a plastic shell.

 Moving to Ni plated shells will lower the equipment level 

amount of gold by 10%
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Improvements identified for future projects
 Characterisation in annex, single score shown here

Already being implemented
 Using recycled aluminium (target to source 30 to 50% recycled 

content)

‘Easy’ improvements
 Replacement of Gold plating by Nickel (shells only) on SUB-D
 Improvement on TVAC efficiency (50% fewer TVAC tests) ⚠

Major investments
 Replacement of Gold plating on contacts (-50%)
 Additional solar panels (doubling the current surface area) ⚠

 Note: impact transfer to ADEPLmu

Investigations / data collection

Sensitive parameters (sensitivity analysis in annex)
 Allocation for power, gas between MAIT, Cleanrooms and Office 

work
 Allocation/measurements of LN2 consumption

Data gaps
 Ground Support Equipment
 EMC tests
 Travels

WAY FORWARD

Next step

UPDATE TO COVER THE DATA GAPS

 By Q3 2026

NO FULL LCA PLANNED FOR OCTAS

 Full LCA may be performed on the next generation of products

84%

98%

95%

90%

92%

99%

99%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

All

Solar doubling

50% saved on Gold

Easy (all)

50% fewer TVAC tests

Ni plated shells

Recycled Al (50%)

Baseline scenario

Single score of potential improvements

⚠ High uncertainties

⚠

⚠

⚠

⚠
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Software Simapro Craft 10.1.0.2

Database (1) ESA LCA database 1.3.0b.

(2) Ecoinvent 3.9.1

Method ESA LCIA - EF 3.0 method adapted by ESA,

version 1.03.Normalization and

Weighting

TAS-B energy mix 2024 numbers

Recycled materials Gold: 26% [gold.org, 2016 to 2025 average]

Aluminium: 20% [Qualitative insight from

suppliers]

GWP Global Warming

Potential

TEUT Eutrophication terrestrial

ODEPL Ozone Depletion

Potential

FWTOX Ecotoxicity freshwater

IORAD Ionising Radiation

Potential

LUP Land Use

PCHEM Photochemical

ozone formation

WDEPL Water use

PMAT Particulate matter ADEPLf Resource use, energy

carriers

HTOXnc Human toxicity,

non-cancer

ADEPLmu Resource use, mineral and

metals

HTOXc Human toxicity,

cancer

ACIDcml Acidification (CML)

ACIDef Acidification ADEPLmr Resource use, mineral and

metals (ADEPLmr)

FWEUT Eutrophication

freshwater

MWTOX Ecotoxicity marine aquatic

MWEUT Eutrophication

marine

PRENE Primary energy consumption

Data gap to be filled for the next LCA issue

TRANSPORT

TRAVELS

GROUND SUPPORT EQUIPMENT (MGSE)

EMC TESTS

Cut off

RAW MATERIALS: less than 0.01 %
 1.7 g of acrylic-like material
 No other cut-off

PROCESSES, TESTING: 5% cut-off
 5% of modeled processes = 20 kWh
 5% of modeled tests = 23 kWh

 EQM EMC tests assumed lower after allocation to FM

STAFF, CLEANROOM: No cut-off
 Only one process

TRAVEL, TRANSPORT : No cut-off
 Not modeled
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SENSITIVITY - DETAILS
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Criteria: sensitive if lower of upper 

bound values impacts…

…the single score by more than 10%

 See graph

 NOK for LN2 and Energy allocation

…A major impact by more than 25%

 NOK for MAIT emissions (PCHEM)

 NOK for rPBA dataset (ADEPLmu)

 Flow of gold when using rPBA is 61 g 

-> way overestimated

 NOK for energy allocation (all)

Parameter judged acceptable

Gold thickness tolerance

 Lower bound: minimum specified by ESCC

 Upper bound: 0.8 µm over the specification

 ‘Thin gold’ is commonly plated at 0.1-0.5 µm so 

0.8 µm is a generous assumption for the control 

capability

Aluminium recycling rate

 No quantitative date
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OCTAS – MAIN IMPACT CATEGORIES
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Category

STACK_6_OCTAS, FM (EQM) Impact hierarchy

PRENE

MWTOX

ADEPLmr

ACIDcml

ODEPL

HTOXc

LUP

FWTOX

MWEUT

TEUT

HTOXnc

PMAT

ACIDef

FWEUT

PCHEM

WDEPL

IORAD

ADEPLmu

GWP

ADEPLf

Relevant impacts table

Category

weighted 

impact [mPt] Proportion [%] Cumulated proportion [%]

ADEPLf 1.96 28% 28%

GWP 1.70 24% 52%

ADEPLmu 0.98 14% 65%

IORAD 0.56 8% 73%

WDEPL 0.45 6% 80%

PCHEM 0.33 5% 84%

FWEUT 0.29 4% 88%

ACIDef 0.22 3% 91%

PMAT 0.18 3% 94%

HTOXnc 0.14 2% 96%

TEUT 0.09 1% 97%

MWEUT 0.07 1% 98%

FWTOX 0.06 1% 99%

LUP 0.03 0% 100%

HTOXc 0.03 0% 100%

ODEPL 0.01 0% 100%

ACIDcml 0.00 0% 100%

ADEPLmr 0.00 0% 100%
MWTOX 0.00 0% 100%

PRENE 0.00 0% 100%
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OCTAS – FULL CHARACTERISATION GRAPH

ETCA-PS-DIV-26029

08/06/2026

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

GWP
ODEPL
IORAD

PCHEM
PMAT

HTOXnc
HTOXc
ACIDef
FWEUT

MWEUT
TEUT

FWTOX
LUP

WDEPL
ADEPLf

ADEPLmu

OCTAS characterisation 

Staff, DEV Staff, FM Raw materials, DEV Raw materials, FM
Tests, DEV Tests, FM Processes, DEV Processes, FM
Cleanroom, DEV Cleanroom, FM
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PCHEM – SANKEY DIAGRAM
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