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Needs for Safety

SinceSince more more thanthan 40 40 yearsyears, , CNES CNES isis
deeplydeeply involvedinvolved in in SafetySafety

•• legallegal needsneeds : CNES : CNES rulesrules for for operationsoperations
and and flightsflights, , ensuringensuring securitysecurity towardstowards States States 
and and EarthEarth populationpopulation

•• operationaloperational needsneeds : : safetysafety and mission and mission 
successsuccess, , deeplydeeply linkedlinked to the performance to the performance 
of a of a spacespace system (system (launchlaunch service or orbital service or orbital 
service), design driver for hardware service), design driver for hardware 
reliabilityreliability

•• spacespace protectionprotection ((debrisdebris mitigation, end of mitigation, end of 
life management)life management)

 Trajectoire standard GTO

 Trajectoire LEO

 
Trajectoire SSO
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CNES implication in Safety
LaunchersLaunchers

-- Project aspectsProject aspects : : 
integrationintegration of of safetysafety aspects aspects atat the the beginningbeginning of the of the 
design (design (definitiondefinition of of riskyrisky systemssystems, danger , danger analysisanalysis, , 
RAMS RAMS analysisanalysis, , specificspecific tests for tests for securitysecurity, , ……))

-- SafetySafety processprocess : : 
formalformal ««submissionssubmissions »» atat eacheach major major stepstep of a of a 
program, program, withwith respect to CNES respect to CNES SafetySafety Policy Policy 
((groundground, , near-field range, nominal stage fall back, far 
range, satellisation of upper composite, end-of-life 
measures : models, methods, tools and algorithms on 
ground or on board …etc)

No No casualtiescasualties duringduring spacespace port exploitation ; port exploitation ; 
destruction of destruction of launcherslaunchers if if abnormalabnormal behaviourbehaviour
(Ariane 4 V36, Ariane 5 L501 and 517)(Ariane 4 V36, Ariane 5 L501 and 517)

Destruction Destruction 
unitsunits
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CNES implication in Safety

SpacecraftSpacecraft

ObjectivesObjectives ::
•• Protection of Protection of EarthEarth and and 
celestialcelestial bodies: bodies: planetaryplanetary
protectionprotection
•• Protection of satellites: Protection of satellites: 
spacespace debrisdebris
•• Protection of population: Protection of population: 
groundground safetysafety

ContentContent of of safetysafety activitiesactivities ::
-- Mission Mission analysisanalysis
-- DefinitionDefinition of of requirementsrequirements
-- DevelopmentDevelopment of software of software toolstools for for trajectorytrajectory
predictionprediction, , debrisdebris footprintfootprint estimation and onestimation and on--
groundground riskrisk evaluationevaluation, in, in--orbitorbit collisions collisions 
predictionspredictions
-- Operations: collisions (Operations: collisions (operational collision 
monitoring activity) and and reentriesreentries ((controlledcontrolled or or 
uncontrolleduncontrolled) ) 
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CNES implication in Safety

BalloonsBalloons

Important CNES Important CNES activityactivity on on scientificscientific missions missions launchedlaunched withwith
balloonsballoons

CNES in charge of CNES in charge of groundground safetysafety
•• BeforeBefore launchlaunch: mission : mission acceptedaccepted estimatedestimated riskrisk acceptableacceptable
•• Last simulation Last simulation withwith updatedupdated meteometeo justjust beforebefore launchlaunch
•• DuringDuring the flight the the flight the windwind profile profile isis updatedupdated: : riskrisk computedcomputed beforebefore
end of flight end of flight decisiondecision
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Regulation aspects (launchers)

TodayToday : : Application of Application of frenchfrench laws + laws + 
CNES CNES SafetySafety PolicyPolicy for ground and for ground and 
flight safety + Code of Conduct for in flight safety + Code of Conduct for in 
orbit safetyorbit safety

 French legislation 
 UN Treaty

CNES Range Safety Policy
Guiana Space Centre Range 
Safety Regulations

CNES/CSG / Flight 
Safety Definition Protected Areas

 Near-field diagnostic 
(Intervention boundaries)

 Far-field diagnostic

 NOTAM, AVURNAV

  CNES/P et CNES/CG/DCNES/P et CNES/CG/D

CNES/DLA – ESA
ARIANESPACE
Launcher definition

Trajectories / stage fallback/ 
non satellisation criterion

Methods / Models

CNES/DLA – ESA
ARIANESPACE
Launcher definition

Trajectories / stage fallback/ 
non satellisation criterion

Methods / ModelsSafetySafety submitallsubmitall

Safety General 
Specification adapted to 
each launcher

 DTEFP

 Prefect
 DRIRE

 IPE INERIS

Occupational 
Inspector

- To limit operational debris
- To protect Low Earth Orbits (LEO): 25-year rule
- To protect the Geostationary Orbit (GEO): graveyard orbit
- To passivate space sytems at end of life

LEO

GEO

TomorrowTomorrow : : New regulationNew regulation
FrenchFrench «« law for space operationslaw for space operations »»
Enhancement of CNES technical control for French Research MinistEnhancement of CNES technical control for French Research Ministerer
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For a safe and sustainable space

What are the What are the new challengesnew challenges for systems in Europe?for systems in Europe?
-- Mars Exploration problematic (RHU ?)Mars Exploration problematic (RHU ?)
-- new methods thanks to new computer capabilitiesnew methods thanks to new computer capabilities
-- new launch systems (airplanes, reusable launchers, new launch systems (airplanes, reusable launchers, ……))
-- human flights, human flights, ……
-- reinforcement of the natural link between Safety and Environmenreinforcement of the natural link between Safety and Environment t 
protectionprotection

IAASS initiativesIAASS initiatives are preparing the future:are preparing the future:
-- link between design engineers, safety engineers and scientistslink between design engineers, safety engineers and scientists
-- international cooperation framework for space safetyinternational cooperation framework for space safety
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