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01 FRENCH SPACE OPERATION ACT (FSOA)

Act n° 2008-518 relating to Space Operations of 3" of June 2008

¥

Decree no. 2009-643 of 9th June 2009 Technical Regulation [RT]

e

PART TWO - LAUNCH OF A SPACE OBJECT

¥

Article 21 — Space debris limitation
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01 ARTICLE 21 OF RT — SPACE DEBRIS LIMITATION

Z = 2 000km

Minimization of space debris production

e Single mission = 1 launcher element in orbit

e Multiple missions = max 2 launcher elements in orbit
Protection of LEO region — |Psuwew [ /by )
e De-orbitation when orbit in or passing through protected region A

e If not possible, uncontrolled atmospheric re-entry within 25 years

Protection of GEO region .

e Launcher components not interfere 1 year <>100 years f.-"' \'-\ 2= 2. =35 708
Passivation s T%;F —
e On-board energy reserves depleted and all means of energy - Ti E{i_fﬁ@ih oo
production deactivated e '\ﬁ ' : Zopo + 2000
Success probability of disposal maneuvers > 0.9 N 7
N .

I""'-. L -

Accidental break-up probability < 103
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01 SPACE DEBRIS MITIGATION ALLOCATION

= Ariane 6 : 1st application of the Space Law from the beginning of European
launcher development
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Mitigations

protection

LEO&GEO region

De-orbitation

Passivation

Launcher System
Technical
Specification

One Main Function
dedicated to Safety

3 Missions definition
and analysis

Systems
—> 4

Accidental break-up

/@) ananecroup

THIS DOCUMENT AND ITS CONTENTS ARE PROPERTY OF ARIANEGROUP.
IT SHALL NOT BE COMMUNICATED TO ANY THIRD PARTY WITHOUT THE OWNER'S

WRITTEN CONSENT | ARIANEGROUP SAS — ALL RIGHTS RESERVED.

Products

ARIANE 6 AND SPACE DEBRIS LIMITATION -17/10/2023



02 ARIANE 6 LAUNCHER OVERVIEW & L@

A o & 2 ©
.\\" o’bb . é)\o B QOQ &
& K Q N & & g o
N e <O 2 Q %
\’bo Qb fb‘)(\ WQ \,O ol ch}- Q?éb
A64 A62 RN SO S
. N ® Q o e > %
Fairing i N < < J S N

Upper Stage “ULPM”

APU (Auxiliary Power
Unit)

Vinci re-ignitable
engine

ARIANE 64 PERFORMANCE

2/4 solid rocket
boosters “ESR” GTO

105to 12t

Lower Stage “LLPM”

MEO

LEO 20t

Vulcain 2.1 engine
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02 EXEMPLE OF ARIANE 6 MISSIONS

&

°PM 1 Payload Relase Phase APU de-orbitation SEESVELI S ULPM re-entry

&

. - o o ULPM
Long Coasting Phase ULPM 2" Payload Relase Phase FVincide=orbitation™| Passivation re-entry

on ,
.

°M 1 Long Coasting Phase ULPM 2 Payload Relase Phase Passivation

i & &

°M 1 Payload Release Phase ULPM 2 Payload Relase Phase Passivation
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03 ARIANE 6 SPACE DEBRIS MITIGATION - MISSION DEFINITION

Launcher elements placed in orbit

e Single launch : ULPM in orbit at the end of the mission
e Multiple payloads

» At most : ULPM + Dual Launch Structure (DLS)
» Dispenser attached to ULPM

Protection of LEO region

e ULPM de-orbitated when injection orbit passing through protected region A
» Vinci or APU de-orbitation boost

e DLS (no propulsion) injection orbit defined = natural re-entry within 25 years

Protection of GEO region /’

e ULPM injection orbit defined to comply with “1 year / 100 years” requirement

o
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03 PROBABILITY OF ACCIDENTAL BREAK-UP IN ORBIT

Accidental break-up in orbit < 103

e to identify all contributors leading to ULPM explosion in orbit including degraded cases

e Main contributors: Unreliability due

to hardware
failures

» Vinci engine and APU failures

» “System failure” : propellant exhaustion

» Passivation failure including degraded
situations

» Requirement not easy to meet for missions with several re-ignitions - need to
have disposal performance (de-orbitation or passivation) above 90%
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04 CONCLUSION - ARIANE 6 SPACE DEBRIS MITIGATION

Space debris mitigations embedded in Ariane 6 program since the beginning

Safety aspects fully integrated in Launcher System Development and in coherence
with Launcher System Development milestones

Safety requirements considered at the same level as other requirements

Ariane 6 paves the way for space debris elimination at source
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