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éch Earth needs space...
Space is a privileged place

‘.‘" ta

.for observing Earth, understandi ng T
monltorlng change, predicting violent natural disasters,

l*v

'-;'v , for problng and explorlng our Solar System and the entire Universe,

...but also...

-a place free for exploration and use by all states... Where, in
addition to the 'risk during the launch phase, space debris in
orbit and re- entry risk is a growing concern for space
operatlons

and where



Advancement of hazards studies...

Ccnes ;
the example of space re-entries

Access to space and space re-entries
are a threat for people on the ground but
... . they also pose a threat for space
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' the'medla and result in the application of
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depending of the country.and the
positton (operator, | a

An
is still needed to apply efficient and

realistic measukes to decrease the risk
(e.g. design-for-demise strategies)

Sphere overview photo by Dean Gentz



¢ cnes IJAASS Launch and
/ re-entry safety WOI’kShOpS
m IAASS provides an for experienced
professionals to advance the launch and re-entry safety
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. * Using scientific methods « Huntsville 2009

General * Understanding risks . Kourou 2010, |

approach ° Collapqrating on common issues . Versailles 2011,
. . gtinedntlfylng o0 . Wallops Island 2012

 Montreal (21-23 May)



éch Scope and approach for Workshops

First workshop found that public risk tolerances for CNES, ESA, FAA, JAXA, NASA
and USAF are on the same order of magnitude, therefore focus is now on

. mScope:

&% % % EAccBunt for people on land, at sea, and in aircraft

. E Critical input-data, definitions, and methods used for risk/hazard analysis
E‘Sample topics: probability of failure, fragmentation, debris survivability,

“popul ation data, vulnerability models, <cas
m Approach
E Define henct , preferably using data from observation of actual
events - .

= Comp%_age computed results and actual data

m Objectives

E Identify éignificant.differences and sensitivities, and the causes thereof
E Identify _modeﬁng uncertainties, and which sub-models to improve
E Provide basis for confidence in estimates

. (including perforrriahce requirements and methods)



éCV Sample results from Workshops

i EDelta Il upper-stage re-entries from 1997 (Texas) and 2001 (Saudi Arabia)
~ EGeneric satellite (GENSAT)
EHypothetlcaI launches from Kourou and Cape Canaveral
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- Further studles

‘ I

£ Aircraft risks and protection measures deserve (radar data from Vehicle
Atmospheric *Survivability Project shows significant small debris survived )

= _hea
1 Signifiéant differences between well established tools (ORSAT, SCARAB)

1 Sigriiﬁéant uncertainty for some key shapes (boxes and plates)
1 Some results suggest potential for non-conservative biases

- mOne con'clusi'ohi’ random re-entry location than footprint
size -



éCV Sample results from Workshops:

SCARAB SCARAB DRAMA/ ASTOS/ DEBRISK ORSAT CATNS

> v3.0 v. 3.1 SESAM DARS
..
_-'.: . _.:‘Fr.g.gmentation altitude 77.2 74.8 78 78 I: 78 ~74
,?Number of fradhents 6 5 30 15 23 21 26
‘Surviving mass e G 124.5 71.4 73 58.7 472  (159.7
Surviviné méss (%) 10 30 18.2 18.7 14.5 i Y
- Casualty areél(rﬁzj : 5.3 5.28 33.4 14.1 18.2 15.3 29.4
Range (min:heel)f.(:k'm) 4368. 4395 3777 3510 3955 4301 3985
Range (max-toe) (km; . 4631 4597 4430 4411 4332 4509 = 4604

'Footprint length (km) «" 263 202 652 438 377 208 619



éch Sample results from Workshops:

Footprint Estimates:
2012 IAASS GENSAT Stud
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éCV Enforce international guidelines and
standards at national level...

n The French Space Operations Act (FSOA) stipulates that a major objective of
e the Nationad technical regulation is to protect people, property, public health and
2 the enVIronment

= 'The main features of technical regulation are:
'ETo ] . " ' and not implementation of solutions

ETo B 'S based on international norms and standards (ISO 24113 Space
debris mitigation) and world best practices

_ Compliance \hith_ these technical regulation has been mandatory since
December+2010 for space operations by French space operators and for space
~operations carried out from French territory.
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pplication of French Space Operation Act

Attestations of conformity at
CNES level (exemplarity for
CNES Project + specific

| > )

: .5.’,_?‘- .. agreement with ESA)
'f‘
S .
+| coroT | { caupso SMOS

4 Authorizations for Soyouz
1 License for A5-ECA (in progress)

l

1 License for EuroStar 3000 and SpaceBus 4000 platforms
1 License carrying authorization for satellites in orbit operations

).

eutelsat

1 authorization for in orbit operations of the
24 first satellites of Globalstar 2 constellation
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PLEIADES 1a-18

5 authorizations for the on station delivery of
Yahsat1A et 1B, Spot 6 et 7, VNRedsat satellites

1 Authorization for in orbit operations for Robusta

2 Attestation of conformlty Vega

1 Attestation of prellrﬁlnary conformity for A5-ES Galileo

1 Attestation of preliminary conformity for A5-ME
Spacecrafts: 1 Attestation for ATV = 1 Attestation for Galileo

29 applications of FSOA
at Ministry level

L o



éch French Space Operation Act...
lessons learned

. m Key points of technical regulation:

E Objectives are always better than implementation of solutions ; reference to world best

L practices is mandatory

: 'Elnvolving satellite operators/industry in the rulemaking process is the best way to have an

15';1'3*-5 efficient gpplication, and including interim provisions allows to give time to adapt their

';f-f,,ff ‘ de5|gns/processes
- Best practlces iImplemented by French operators were already in line with interim
p_rOV|S|ons with immediate effect of the technical regulation

‘m French operators and European industry are working to make the appropriate
design/process changes required to comply with the full version of regulations

1Ievi . Regulator authorities must be
careful'abou_t this essential condition

mTo meet safety'orﬁ.lebris mitigation requirements,
.shall k >. Regulators should be aware of this need and promote
. development of |



éch

- JU Institutional, scientific and industrial research advance the knowledge of risk
i |. analysis, hazard study techniques and environmental models, through

o F like IAASS workshops, till the publication of relevant and efficient
p environmental and for space system design and operations
L’ - with relevant

u All space- faring nations — newcomers and historic — must comply with the
|nternat|onal gwdellnes and standards for space operations at national level,
to apply these rules in the frame of
appropnate management and quality systems

"«’Sgfety mankind must be the primary
concern of any technological adventure é »




