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ARRIBES in a nutshell
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Sustainability From Earth to Space and Back: The End-to-End Platform.

The platform enables end-to-end sustainability integration from mission design to end-of-life.

%ﬁg“"‘"m‘s Design-to-Deorbit Lifecycle Integration.

4 Capture engineering insights early to improve sustainability across the full
P mzonmr@ mission lifecycle, from design to operations.

DESIGN

t/'” Simplified LCA and Decision Making. v
»’( Use Sankey diagrams and multicriteria analy3|s to turn complex W I
M data into clear, actionable mission scenarios.

Seamless Supply Chain Connectivity

ATk RO ANCE Sync with BoM, CAD, and simulation tools to enable collaborative data
exchange across teams and companies.

®

)

Strategic Compliance and Market Readiness
— Ensure ESA requirement compliance and unlock green business e
Vv

opportunities through automated reporting and eco-design.




(2 ARRIBES

\\i\ ' .
# H
S © N\NN\¥scenarios ® % O O
BES & Scenarlos _ 8 amin
Multi-variant LCA project analysis 4
Carbon fibre-reinforced poly... Carbon fibre-reinforced poly... Glass fibre reinforced-polyp... Carbon fibre-reinforced poly...
Y Carbon fibre-reinforced polyether ether... Carbon fibre-reinforced polyether ether... Glass fibre reinforced-polyphenylene s... Carbon fibre-reinforced polyphenylene...
As defined in processes As defined in processes As defined in processes As defined in processes
m
& Scenarios . Edit . Edit N\ Edit . Edit
R
5 GF40-PPS60 6 CF40-PPS60 7 GF40-PEEK60 8 GF60-PEEK40
£ 4 Glass fibre reinforced-polyp... Carbon fibre-reinforced poly... Glass fibre-reinforced polyet... Glass fibre-reinforced polyet...
Glass fibre reinforced-polyphenylene s... Carbon fibre-reinforced polyphenylene... Glass fibre-reinforced polyether ether k... Glass fibre-reinforced polyether ether k...
As defined in processes As defined in processes As defined in processes As defined in processes
= . Edit . Edit . Edit N\, Edit
Parameters 4 parameters - 8 contexts
Parameter Context Description CF40-PEEK60 CF60-PEEK40 GF60-PPS40 CF60-PPS40 GF40-PPS60 CF40-PPS60 GF40-PEEK60 GF60-PEEK40
FC Carbon fibre-reinforced polyp... 40 60 ) 40 40 40 60
FC Carbon fibre-reinforced polyet... 40 60 60 60 40 40 40 60
FC Glass fibre-reinforced polyethe... 40 60 60 60 40 40 40 60

:02:38 ] 0:05:5
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Process tree builder

Visual and simplified product-tree-based data entry approach aligned with ECSS
standards

£ Process Tree Builder

Design your product system top-down and create it directly in openLCA.

Load existing tree

e . I.-' I \ \ { |
a : . N [ N
- b it sl el (I e Deferred auto-linking
() Builq entire supply chains C/;\) Push complete.multi-tiered CL\Q The platform intelligently deferg
O D0 starting from the final product w/ architectures directly to your @ product-system generation unti
and working downwards LCA database with one click all leaf nodes are fully defined

- AN N\l
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Deep-dive environmental intelligence

Intuitive interface and multifunctional dashboard for faster and more efficient results

analysis

4 interactive views
Toggle between impact tables,
bar charts, contribution trees
and dynamic Sankey diagrams

M1 Contribution Analysis @& Impact Resulis

Product Sy

~

Instant hotspots
Immediately identify the specific
processes dominating your

impact categories B
\ lgﬂner
- N
One-click export ™
(’_;5 Download fully formatted eite
= Word (.docx) reports instantly
- /

= Conftribution Tree = Sankey Diagram

= Confribution Tree B Sankey Diagram

Impact category GWP ~

Download as Word

o Contribution Analysis @& Impact Results Download as Word

D = direct process impact - U = upstraam total supphy chain cumulative). Click = 1o expand a node. Use the impact categary selector above to switch views
Carbon fibre-reinforced polyether ether ketone (CF-PEEK) - GWP

@ DIAGRAM SETTINGS Max. nodes | 26 Min. contribution (%) | &

(D HOW TO READ THE SANKEY DIAGRAM




Multi-variant scenario analysis

Evaluate design alternatives and support early-stage decisions

Projects

Calculate and compare all project variants, Edit parameters, amounts and allocation methods, then save changes back to openLCA. /

Matrix parameter editing
RELANES S1 recovery :Iﬁ Adjust design & operating factors,
S ooy e o 87 materials and inputs across

Impact method: ESA LCIA - EF 3.0 Method (adapted) Mormalization\Weighting: EF 3.0 normalization and weighting set Variants 10 Allocation options: Az defined in processzes m u ltip le Va ria ntS Si m u l,ta neou Sly

Compared product systems \ /
fou can edit: parameters - amounts - allocation metheds - descriptions. To change the LOA method or add product systems of a different type, create a new project.
Hame Product system Display Allocation method Flow Amount  Unit Description Action
M5 LV 81 recovery 4 MIURA 5 LYV w/S1 recovery As defined in processes W MIURA 5 LV wyS1 recovery 1 ] hd \
M5 LV 51 recovery 7 MIURA 5 L'V w/S1 recovery As defined in processes W MIURA 5 LV wyS1 recovery 1 P A safe d raft m Od e
T MIURA 5 L w1 recovery e e v MURAS L i rcovery EE v EI\ Run “What-if” preview calculations
M5 LV §1 recovery @ 5 LW w/S1 recovery 3 s defined i - - 1 - O |
ey MIURA 5 LV w/51 recovery ] ned in processes MIURA 5 LV wyS1 recovery B before permanently SaV|ng ChangeS
M5 LV 81 recovery 1 MIURA 5 LYV w/S1 recovery As defined in processes W MIURA 5 LV wyS1 recovery 1 P hat
back to your LCA database
M3 LV 31 recovery 8 MIURA 5 LV w/S1 recovery A defined in processes % MIURA 5 LW wyS1 recovery 1 P e \ /
M5 L\ 51 recovery § MIURA 5 LV w/S1 recovery Az defined in processes w  MIURA 5 LW wiST1 recovery 1 P hd Elirninar
M5 LV 51 recovery 2 MIURA 5 LV w/S1 recovery s defined in processes v MIURA S LV w/ST recovery 1 P v / \
M5 LV 51 recouery 3 MILRA S LV w/S1 recovery s clifined in rocesses v MIURA 5 LV wyS1 e 1 ¥ R .d .t t.
Hl /51 recovery ST recoveny P apl I era Ion
M3 1V baseline MIURA 5 LV w/S1 recovery A defined in processes W MIURA 5 LV w51 recovery 1 P b . . .
[B Clone existing projects to
Parameters & . . .
o experiment with radically different
Parameter Context Description M5 LV 51 recovery 4 M5 LV 51 recovery 7 M5 LV 51 recovery 6 M5 LV 51 recovery 9 M5 LV 51 recovery 1 M5 LV 51 recovery 8 M5 LV 51 recovery 5 M5 LV 51 ref
Cref Refurbishment cor 0.1 0.1 0.5 05 04 03 03 confi gu rations

MIURA 5 LV w51 recovery
N MIURA 5 LV w51 recovery | Mumiber of flights 5 10 5 10 3 10 § \ /
_ ® History ] Clone for Editing & Sawve to openLCA




DISAPPEAR project

Designed to Disappear: thermoplastic
composites for clean atmospheric re-entry

Budget: 0.5 M€ Duration: Dec 25 - Nov 26
Prime Partners

LOFITH /) ARRIBES
COMPOSITES

CSIC
MT AEROSPACE

Funded by

@S csa IIn EsSA FIRST!
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performance
indicator
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Next steps

Design 1 Roadmap definitio

Design 2

- N——

Technology
maturation

i

H

selection Designn E

Phase 1 Phase3 |

* (4 Months) (2 Months) *
Activi
de:vg; fe‘;" X&Y' Final Review and
activity closure
(ko 10 (kom+12 Months)
e Simplified LCA Mon
Ap p roac h v Relevant environmental ST T —
indicators selected SEETEm Siee
v" Methodology defined

&esa e esA FIRST! 1

based on hotspots

UG O il identified in Phase 2

From ESA-FLP-SOW-2025-0021



DISAPPEAR project

Functional unit: one structural launch
vehicle component fulfilling the required
mechanical and thermal performance for a
standard space transportation mission

System boundaries

* Lower material input due to high strength-
to-weight ratio

* Increased material efficiency during
component manufacturing (lower BTF ratio
compared to subtractive machining)

* Propellant demand reduction due to
lightweighting (reduced upstream and launch
impacts)

* Avoidance of aluminium oxides during re-
entry

System boundaries

Production of
auxiliaries and
utilities

Transport of
auxiliaries and
utilities

Extraction and
processing of raw
materials

Transport of raw
materials

Manufacturing of
FRTP composite

Testing of FRTP

Transport of FRTP
composite

Production of
auxiliaries and
utilities

Transport of
auxiliaries and
utilities

Re-entry

Manufacturing of
launch vehicle
component

composite

Testing of launch

Launching

V.

N

Transport of
launch vehicle
component

Manufacturing of
propellant

vehicle component

| Upstream activities |

| Core activities |

| Downstream activities |
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DISAPPEAR project

Environmental impacts of FRTP composites: cradle-to-gate impacts per kg of material

W CF40-PAEK60 m CF40-PPS60 m CF60-PAEK40 CF60-PPS40 m GF40-PAEK60O m GF40-PPS60 M GF60-PAEK4A0 m GF60-PPS40
100%
90%

80%

70%

60%

50%

40%

30%

20%

10% I
0%

ODEPL ADEPLmu ADEPLf PCHEM FWEUT IORAD ACIDef WDEPL
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DISAPPEAR project

Environmental impacts of FRTP composites: single-score impact per kg of material

CF40-PAEK60 CF40-PPS60 CF60-PAEK40 CF60-PPS40 GF40-PAEK60 GF40-PPS60 GF60-PAEK40 GF60-PPS40

Single score (mPt)
N w EaN

-_—

o




W GF60-PPS40
WDEPL

ACIDef

m CF60-PAEK40
IORAD

FWEUT

m CF40-PPS60

PCHEM

Aluminium AA 7075
ADEPLf

ADEPLmu

ODEPL

Aluminium AA 2219

GWP

FRTP composites vs aluminium alloys: cradle-to-gate impacts per kg of material

DISAPPEAR project
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DISAPPEAR project

Conceptual designs . Next steps
e Design 1 Roadmap definiti on
esign '
* Phased Approach Bl :
Use-cases Design 2 :
definition ™ A Technolosy
! Key s 4 maturation
* PrOjeCt M performance :
i indicator Design n :
| selection ;
: Phase 1 Phase3 |
* (4 Months) (2 Months) *
Activi .
KF ity CD" Key Final Review and
ick Off Key a
(KO +10 activity closure
» Simplified LCA | Mon ths) ~ (OMHZMons)
Ap p roac h v Relevant environmental v Identify environmental

indicators selected
v" Methodology defined

mitigation options
based on hotspots

Goal and scope defined identified in Phase 2

g csa 1M ESA FIRST!

From ESA-FLP-SOW-2025-0021
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Sustainability From Earth to Space and Back: The End-to-End Platform.

The platform enables end-to-end sustainability integration from mission design to end-of-life.

ﬁg""‘m"s Design-to-Deorbit Lifecycle Integration.

4 Capture engineering insights early to improve sustainability across the full
P naonsn@ mission lifecycle, from design to operations.

DESIGN

. Simplified LCA and Decision Making. %
)'( => s Sankey diagrams and multicriteria analysis to turn complex il I
M data into clear, actionable mission scenarios. -

Seamless Supply Chain Connectivity

ATk RO ANCE Sync with BoM, CAD, and simulation tools to enable collaborative data
exchange across teams and companies.

®

Strategic Compliance and Market Readiness
_E'Q Ensure ESA requirement compliance and unlock green business

opportunities through automated reporting and eco-design.

~
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