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Earth needs space…

…for observing Earth, understanding how it functions, 

monitoring change, predicting violent natural disasters, 

for probing and exploring 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 

operations…

Space is a privileged place 

and where Safety and Sustainability are not an option!
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Advancement of hazards studies… 

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 

business. 

Accidents could have a major impact on 

the media and result in the application of 

detailed and prescriptive requirements, 

depending of the country and the 

position (operator, launching state, …)

An advancement of technical knowledge 

is still needed to apply efficient and 

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

Sphere overview photo by Dean Gentz
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IAASS Launch and 

re-entry safety Workshops

■IAASS provides an international framework for experienced 
professionals to advance the launch and re-entry safety 

• Huntsville 2009, 

• Kourou 2010, 

• Versailles 2011, 

• Wallops Island 2012

• Montreal (21-23 May)

•Using scientific methods

•Understanding risks

•Collaborating on common issues

• Identifying consensus approaches 
and best practices in use

v General 

approach 
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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 public risk 
analysis and hazard area evaluations during launch and re-entry

■Scope: 

ÈAccount for people on land, at sea, and in aircraft

ÈCritical input data, definitions, and methods used for risk/hazard analysis

ÈSample topics: probability of failure, fragmentation, debris survivability, 

population data, vulnerability models, casualty areas, “footprints”  

■Approach

ÈDefine benchmark cases, preferably using data from observation of actual 
events

ÈCompare computed results and actual data

■Objectives

ÈIdentify significant differences and sensitivities, and the causes thereof

ÈIdentify modeling uncertainties, and which sub-models to improve

ÈProvide basis for confidence in estimates

ÈDocument IAASS “best practices” and recommendations 
(including performance requirements and methods)
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Sample results from Workshops

■Benchmark cases with results available now

ÈDelta II upper-stage re-entries from 1997 (Texas) and 2001 (Saudi Arabia)

ÈGeneric satellite (GENSAT) 

ÈHypothetical launches from Kourou and Cape Canaveral

■Further studies

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

ÈRe-entry heating rate estimates

¶Significant differences between well established tools (ORSAT, SCARAB)

¶Significant uncertainty for some key shapes (boxes and plates)

¶Some results suggest potential for non-conservative biases

■One conclusion: greater uncertainty in random re-entry location than footprint 
size 



SCARAB 

v3.0

SCARAB 

v. 3.1

DRAMA/ 

SESAM

ASTOS/ 

DARS
DEBRISK ORSAT CATNS

Fragmentation altitude 77.2 74.8 78 78 78 78 ~74

Number of fragments 6 5 30 15 23 21 26

Surviving mass 41 124.5 71.4 73 58.7 47.2 159.7

Surviving mass (%) 10 30 18.2 18.7 14.5 12 37.7

Casualty area (m2) 5.3 5.28 33.4 14.1 18.2 15.3 29.4

Range (min-heel) (km) 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
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Sample results from Workshops: 
Compiled Results of GENSAT re-entry cases study 

MAX - min



Sample results from Workshops: 
Compiled Results of GENSAT re-entry cases study 
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Km Downrange from Breakup 

Footprint Estimates: 
2012 IAASS GENSAT Study
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Enforce  international guidelines and 

standards at national level...

…the example of French Space Operation Act 

■The French Space Operations Act (FSOA) stipulates that a major objective of 

the National technical regulation is to protect people, property, public health and 

the environment. 

■The main features of technical regulation are:

ÈTo impose objectives and not implementation of solutions

ÈTo impose figures based on international norms and standards (ISO 24113 Space 

debris mitigation) and world best practices 

■Compliance with 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.



Attestations of conformity at 

CNES level (exemplarity for 

CNES Project + specific 

agreement with ESA)

Au titre de la Loi ou des accords ESA-CNES

Application of French Space Operation Act

2 Attestation of conformity Vega

1 Attestation of preliminary 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

on station delivery of
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French Space Operation Act... 

lessons learned 

■Key points of technical regulation:

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

practices is mandatory

ÈInvolving satellite operators/industry in the rulemaking process is the best way to have an 

efficient application, and including interim provisions allows to give time to adapt their 

designs/processes.

■Best practices implemented by French operators were already in line with interim 

provisions with immediate effect of the technical regulation

■French operators and European industry are working to make the appropriate 

design/process changes required to comply with the full version of regulations 

■Operator commitment to safety, combined with excellence in leadership, is 

key to achieving the objectives of the regulation. Regulator authorities must be 

careful about this essential condition

■To meet safety or debris mitigation requirements, appropriate means of compliance 

shall be available. Regulators should be aware of this need and promote 

development of models and tools
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Safety and sustainability 

will not be an option if...

üInstitutional, scientific and industrial research advance the knowledge  of  risk 

analysis, hazard study techniques and environmental  models, through close 

collaboration like IAASS workshops, till the publication of relevant and efficient 

environmental and safety standards for space system design and operations 

with relevant communication. 

üAll space-faring nations  –newcomers and historic –must comply with the 

international guidelines and standards for space operations at national level, 

inciting or imposing to all space operators to apply these rules in the frame of 

appropriate management and quality systems

« Safety mankind must be the primary

concern of any technological adventure é »  


