


CONTENT SCALIAN

Context
Tool Presentation

Next steps




H SCALIAN

— CONTEXT

Main obstacles to perform systematic LCA in space sector

Not adapted to space Consistent with space needs

CNES target

Easy to use Complex to use
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— OASIS

Orbital projects: Assessment of Simple environmental Impacts Software

Standalone tool: Designed by SCALIAN for CNES. Online/offline mode. Integrated database
Code: C# Avalonia Ul

Training needed: < 30 min for environmental footprint calculation

Use duration for full environmental footprint: < 1h

Distribution: free to use (pending discussions with Ecoinvent)

Target: to be used as soon as phase A/B, for rough hotspots identification

W/ v Home
f@ASIS Orbital projects : Assessment of simple environmental Impact Software

2 Home

Create project

8 Databases Saving location

Inventory Database Path to the project saving folder Browse...

Impacts Database

Project type
() Balloon o Satellite
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— Tool presentation

An intermediate step towards LCA

OASIS relies on simplified inventory/impacts matching

/ User input: g @\ /OASIS algorithm: @@ \ / Results:

Project type Matching user input with: Results:
Platform/Payload mass - Streamlined inventories - Display of results with a limited
set of indicators (6 max foreseen)
Development philosophy - Default values if information is to improve communication
missing
Launcher type - Display per activity
- Existing LCA results (both internal (manufacturing, launch,
Taskforce size and from literature) transport...)

A AN oY
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— Data entry

Space segment - Data Input to provide
A Home P 9 p P
Number of FM 1
{4 Dataentry
Satellite integration location France v
Project mode i
Launch base location Kourou v
Space segment i
Contribution to the space segment Satellite (platform + payload)

AIT

LCI a SS I Sta nt FTE &travelling Platform mass in kg (for one full platform) 1000

Launch segment

% of platform mass under responsibility 100
Shared resources STM .
Transport EM o

Platform
@ Databases Intermediate model M ° Data to be

PFM 1 .
Read only for Inventory Database provided by
FS 1
basic users Impacts Database user
E Studies Payload mass in kg (for one full payload) 500

% of payload mass under responsibility 100
STM 1
EM 1

Payload intermediate

model QM ¢
PFM 1
FS 1

M/E/Transport GSE manufactured specifically for this project Some v

Performance GSE requested for this project Basic w
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— Data entry

AIT main location Europe N

Test means used

ISO 8 Clean room Q ISO 5 tent Thermal vacuum
|ntUitive Shaker (vibration) G Acoustic (satellite level) EGSE (functional tests)
aCtiVity Scaling Propulsion benches Optical benches D Anechoic chamber
D RF microwave benches O Weather thermal bench D Custom test mean

Test means specifications

Test mean Use duration (h)
ISO 8 Clean room Size (m?): Custom v 125 10000
M issing data Thermal vacuum (| Default use duration 600
extra pOIated Shaker (vibration) Default use duration | 90
from other EGSE (functional tests) _' Default use duration | 5250
param eters Propulsion benches D Default use duration 30

Optical benches D Default use duration 100
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— Dynamic logistics description

Trajectory definition

Add point mode Calculate

o g LTl pointo X Click by click

F e Longitude: 1448994 - Latitude: 43.611775

b Bl — —_— route creation

Tooee

Payload AIT

et
Hom vy saaie
s

Ave Transported mass: 500 kg

gon sl Dedicated transport ?

Transport type: | Road Calculate

b s 7~ Distance: 540 km Data prOVIdEd
o Point s by user will

Custemsts oux Longitude: 4.847432 - Latitude: 45.777315

— =" influence
roign pors 70 sosk ' Towards Satellite integration em|SSion

uim Transported mass: 500 kg

e factors used

Dedicated transport ?

\nde AZIL Transport type: Road Calculate

mina L = Distance: 548 km

o Point 2 X

res  LOngitude: 1419698 - Latitude: 43.654183



— Results display
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Surveys with both space and non-space sector LCA practitioners, as well as non environment specialists, led us to
select the following simplified indicators:

Conversion into EF indicators can be easily performed:

Human resources
Travels
Manufacturing
Transport

AlT

Ground means
End of life

Total

8

Climate change

(kg CO2eq)

141 893

104 940

23] 288

44 048

3412

1064

7142

533786

8

Climate change
(kg CO2eq)

s

Fossils
(kWh)
1144 529
385 866
1739983
166 685
135 441
42 225
296

3615025

T

Minerals and

metals
fkg Al)

17922

2304

1660 376

994

2261

705

13

1838575

)

Fossils
(kWh)

o

Water

{m?* of tap water)

1165

56

448 656

n72

25

8

0

461 632

®

?

Minerals and

metals
(kg Al)

oasis Cl EF (mPY)

Q

Ecosystems Human health
(Impact of a release of kg (Impact of Ikg of Mercury
o ) ny
88 858 41515
80090 6198
264 290 63 200
57 697 16 682
1982 1427
618 445
294 97
493 829 140 265

O

Water

{m= of tap water)

Climate Change

3956
2926
6449
1228
95

30

14 883

@

Ecosystems
(Impact of a release of Tkg

of pesticide)

Ozone Depletion

35

oasis (@) EF(mPy)

Photochemical

lonising Radiation S
4 Ozone Formation

309 836
3 745

242 1293
4 527
58 13
18 4
0 2

Human health
(Impact of Tkg of Mercury
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— Perimeter

User Space Launch Ground
segment segment segment segment
oo = L D H
OASIS aims to cover a scope as broad as possible y ety remnydetniton =
p p ° User terminal 1 : Office work and travelling :
development : : ——— : Design facilities
1 : Qualification and testing ]
___________ |

C + D — Detailed definition + Qualification and production

=>» Project leaders will be able to better grasp the full
extent of their environmental impacts, even from
activities both upstream and downstream their area

Production and
development testing of
critical elements and
engineering models

e

Terminal

1

1

]

1

1

]

]

1

1

]

1

1

] q e
1 Production facilities
| | —
]

]

1

1

]

1

1

]

]

1

]

]

1
1
1
1
1
i
: *.
H 1
1 1
1 1
1 1
1 1
1 1
: : Production of spacecraft
fr n i iIi i 1 manufacturing : components
o espo S b ty i : Qualification testing and Fmducﬂonoflwn"zlm
H i e s Testing faciities
. . . 1 A v
Applications covered: Earth observation, Telecoms, ] i Spaccattzsembly Sag sy
___________ b T e e e e e e e e o e e e
GPS, Weather. i E E E1 - Launch and commissioning _ i
i : i . Tmrisportmﬁuunchsr!e - E .
: : : uncl ﬂw LEOP + C Ml | :
oo 11 1
Default parameters can be modified by advanced i o Transpor o launch it ;
. .y ' T : i
users (e.g. satellite composition). o es || i g
1 electricity) 1! Launch event :
i R s s A J
! i i1}'5\1]5;1—'1'.?;!5'"""""""""""""'"""""i TTRC Ground sation(s)
i P Mission control i Flight Operation Control
: 1 : : Center(s)
:::::::::::::i 'L_::::::::::' ettty Ayt ' b D S
: Terminal disposal : i F = Disposa E e
: Data storage [ Disposal of the spacecraft Ground operationsfor end | Payload Data Control
‘\ II : of life of the spacecraft i Center(s)

Extended perimeter Space mission system boundaries (ESA handbook)



— Advanced functions

Parametric variation, export to excel for custom assessment, database import/export...

Parameter selection

Theorical number of times flight chain and payloads are used (average)

Graph selection:

10.0%

0.0%

-10.0%

-20.0%

-30.0%

-40.0%

-50.0%

-60.0%

-70.0%

-80.0%

0.8

Manufacturing

~
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Minimum Maximum
v
Climate
change
1.6 1.8 2 2.2 2.4 2.6 2.8
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— Upgrade strategy

LCA results from space sector (CNES
internal, collaborations...)

OASIS vx Indicators or methodology evolution OASIS vx+1
New relevant parameters
Feedback from project leaders




— Upgrade strategy
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OASIS does not aim to provide results close to conventional LCA, but to have the same magnitude order.

= Reference space
LCA professional 1;
Software !l .

project
Results A ‘
Reference space @ Gap analysis OASIS vx+1
project and model
revision
!II. ﬂl
Results B

Results C = Results A

Calculus upgrade can only be performed by the developer team, but LCI or Environmental Impacts values can be
modified by experienced user.
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— Next steps

V8 deployment is planned beg. 2026. Q
OASIS design makes it possible to easily evolve and integrate external data.

Additions foreseen:

- New indicators (e.g., upper atmosphere or orbital)

- New activities and technologies

- Improvement of advanced functions from user feedback
- External LCA results to challenge current extrapolations

CNES ambition is to provide a tool to be used in a systematic way for space
projects, to allow:

- Project leaders to be actively involved

— Data capitalization and sharing

- ldentification of LCA to be prioritized

—> Total carbon (or other indicator) accounting and follow-up
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Reach us!

Eric Lorigny CNES — DOA CSR: eric.lorigny@cnes.fr

Xavier Loizillon SCALIAN — OASIS lead: xavier.loizillon@scalian.com
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