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DECREE CONCERNING TECHNICAL REGULATION
IMPLEMENTING DECREE NO. 2009-643 OF 9™ JUNE 2009
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518 OF P JUNE 2008 RELATING TO SPACE OPERATIONS

NOR :ESRR1103737A

The Ministry for Higher Education and Research,
Having regard to the Research Code, in particdlapter 1 of part 11l of book I,
Having regard Act no. 2008-518 df 3une 2008 concerning space operations, as amended;

Having regard to decree no. 2009-643 BfJ@ine 2009 concerning licenses issued pursuahetédt
of 3 June 2008 concerning space operations, in paatidslarticle 1;

Decree:

PART ONE
DEFINITIONS AND PRELIMINARY PROVISIONS

Article 1 — Definitions
The following definitions are used in this decree:

"Allocation": level of probability given to the occurrence of atical or specified event, when
determining the safety objectives;

"Catastrophic damagé: immediate or deferred loss of human life, orn@es human injury (bodily
injuries, other irreversible health impairmentscuational invalidity or illness, either permanent
temporary);

"Controlled re-entry": atmospheric re-entry of a space object with edpfined contact or ground
impact zone for the object or fragments thereof;

"Disposal phas& final phase of the space operation during whiud space object is made safe in
order to limit the risks related to space debris.;

"End of life": end of the disposal phase of the space objecissrof control of it;

"Flight corridor ": volume within which the launch vehicle is lialtie fly and outside of which it is
neutralised,

"Hazard level': probabilistic estimate characterising the "ladksafety” of a system with regard to a
critical event, expressed by the probability ofwecence of this event;

"Irreversible moment": for a launch operation, time at which the laster leading to launch vehicle
lift-off is sent;

"Launch vehiclé: assembly comprising the launcher and the sphgts intended to be placed into
orbit.

"Neutralisation": action taken on the launcher in order to mingngamage to individuals and
property. It can in particular be characterisedabyaction to destroy or stop the thrust of a launch
vehicle, in order to terminate the flight of thensalered vehicle or a stage which is no longer
functioning correctly;
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"Nominal": corresponding to the specifications or perforoeitevels announced by the operator or
designer of the space object;

"On-board neutralisation device: on-board means involved in neutralising the Eurwvehicle in
flight;

"Operational phase: period of time which, during an operation inviolg control in extra-
atmospheric space, begins at the moment the opeadies control of the space object and ends with
the beginning of the disposal phase;

"Procedure': specified way of carrying out an activity or pess;

"Process: Set of correlated or interactive activities whitransform input elements into output
elements;

"Protected regions:
1) protected region A, low Earth orbit (LEO) — sphaliregion extending from the surface of the
Earth up to an altitude (Z) of 2,000 km;

2) protected region B, geosynchronous region — segofaéhe spherical envelope defined as follows:

lower limit = geostationary altitude minus 200 km
e upper limit = geostationary altitude plus 200 km
» -15 degrees latitude< +15 degrees

» geostationary altitude " (Z GEO) = 35,786 km (atlié of geostationary terrestrial orbit);

"Return”: period which starts at re-entry of the spaceecbjnto the Earth's atmosphere and ends
when it is immobilised on the ground, as part obatrolled or uncontrolled re-entry;

"Safety": set of arrangements intended to control riskgrarer to ensure protection of people, property
and public health and the environment.

"Safety coefficient: the ratio between the allowable limit of a paeder characterising a system or an
element and its maximum expected value in nomirmdration. Its value includes the scattering
specific to each field concerned,

"Safety margin': margin between the allowable limit of a parametkaracterising a system or an
element and its maximum value reached in normaladipo®, multiplied by the safety coefficient;

"Space debri§: any non-functional man made object, includinggiments and elements thereof, in
Earth orbit or re-entering the Earth's atmosphere;

"Space object: any man made object, functional or not, duriagrch time, its time spent in extra-
atmospheric space or return, including the elemeindgslauncher placed into orbit;

"Space systerh arrangement consisting of one or more spacectbj@nd the associated equipment
and installations needed to perform a specifiecsimis With regard to a launch operation, the space
system contains the launcher, the interfaced labmaske, including the tracking stations, and thespa
object to be launched. With regard to a controlrafien, the space system consists of the spacetobje
and the interfaced ground segment..

"Technical hazard": hazard of technological, industrial, operatignaian-made or natural origin.
Expression used to differentiate between a techhazard and all other types of hazards, in pddicu
financial or related to installations safety;

"Uncontrolled re-entry": atmospheric re-entry of a space object for whichs not possible to
predefine the ground impact zone by the objectagrhents thereof.;
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Article 2 — Preliminary provisions

1. The purpose of this order is to specify the mézdd regulation on the basis of which the Minister
charge of space, following a conformity verificatidoy the Centre national d’études spatiales
(CNES), grants an authorization to carry out a spgzeration, pursuant to the above-mentioned Act
of 3 June 2008.

2. The provisions of this order apply to the spaperations mentioned in articles 2 and 3 of the
above-mentioned Act of3June 2008, except those for which the conformétfication is waived
in the conditions of paragraph 4 of article 4 & #bove-mentioned Act.

3. The provisions of this order apply only:
» to alaunch operation which meets all of the folluyvcriteria:
o lift-off from the ground;
0 rocket propulsion;
o0 unmanned flight.
» to an operation to control an unmanned space oinjexttra-atmospheric space;
* to an operation to return an unmanned space oiojécrth.

The technical regulation applicable to the spaaratpns not mentioned above, will be the subjéct o
a specific order.

4. Compliance with the requirements of this ordalynm no way relieve the operator of its liabilitr
any damage caused to third parties, as specifiedgticie 13 of the above-mentioned Act of 3rd June
2008.

5. Personnel who, pursuant to article 7 of the eboentioned Act of 3 June 2008, are authorised to
verify compliance with the provisions stipulatedtiwireference to these technical regulation and
appended to the licensing order, are placed umaeadthority of the President of the Centre nationa
d'études spatiales in the conditions stipulatatiénorder to authorise them.

3/25



DECREE CONCERNING TECHNICAL REGULATION

PART TWO
LAUNCH OF A SPACE OBJECT

SECTION |
SCOPE

Article 3

The provisions of this part apply to the launchragien, up until the end-of-life of the stages and
launcher elements.

SECTION Il
TECHNICAL FILE

Chapter 1 — Required documentation

Article 4 — Description of the space operation andystems and procedures

The description of the space operation and systamsprocedures mentioned in 11.1° of article 1 of
the above-mentioned decree df 9une 2009 presents the components of the laurstensy the
characteristics of the space object to be launenedhe intended mission.

Article 5 — General notice of conformity

1. In accordance with 11.2°a) of article 1 of theose-mentioned decree of Gune 2009, the launch
operator establishes a general notice of conformiitty these technical regulation.

2. This general notice of conformity:

* identifies the documents supplied in accordanch aiticles 6 to 10 of this order;

» establishes the resulting conformity.

Article 6 — Internal standards and quality managemat provisions

In accordance with 11.2°b) of article 1 of the abawentioned decree of’Qune 2009, the launch
operator produces documents justifying complianitke the requirements of chapter 2 of this section.

Article 7 — Hazard study

In accordance with 11.2°c) of article 1 of the abawentioned decree of"Q@une 2009, the launch
operator carries out a study of the potential rdzavolved in the planned space operation.

This study includes a description of all the hagamlated to the operation in nominal and accidenta
operating situations, whether their cause is irleor external. The study specifies the nature and
scope of the possible consequences of all thegatopgsituations. When dealing with elements ef th
launch vehicle which are returned or which falldband are liable to reach the ground, the study
presents the components of these elements, sthgirglimensions, masses and materials used.
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The launch operator must therefore:

» demonstrate compliance with the requirements atlar0 of this order, with regard to the
risk of injury to individuals;

» evaluate the effects of any accidents on publitthead the environment.

This study must cover the following events, in toaditions stipulated in chapter 3 of this section:
» damage linked to fall-back of elements designesefmarate from the launcher;

» damage linked to controlled or uncontrolled re-grdf launcher elements placed in earth
orbit;

» damage linked to failure of the launch vehicle;

 collision with manned space objects, for whichdhatal parameters are precisely known and
available;

» damage linked to explosion of a stage in orbit;

 collision with a celestial body.

The study must present an exhaustive analysis @fcduses and consequences, as well as the
probabilities of the above-mentioned critical ewerfthe risk reduction measures such as to comply
with the requirements of articles 18 to 26 of thiider are listed in the risk management plansdaid

in article 9 of this order.

Article 8 — Impact assessment

In accordance with 11.2°d) of article 1 of the abawentioned decree of’Qune 2009, the launch
operator carries out an environmental impact assasisfor the planned operation.

During nominal operation of the launch system, ithpact assessment must cover the impact of the
planned operation on the environment and on puigaith, having regard to the provisions of artlcle
161-1 of the Environment Code, as well as the impaderms of generation of space debris, in
accordance with the provisions of article 21 o thider.

This impact assessment takes account of:

» working motor phases, in particular characterisatid the nature and quantification of the
rates of atmospheric and extra-atmospheric condugptioducts during the powered flight;

» fall-back of launcher elements, in particular thbamacterisation of the nature and
quantification of the products falling back on lasda or onto a celestial body.

This assessment also covers the impact of:
* the production of space debiris;
» as applicable, the carriage of radioactive mateoalboard the launch vehicle.

5/25



DECREE CONCERNING TECHNICAL REGULATION

Article 9 — Hazard management measures

In accordance with 11.2°e) of article 1 of the abementioned decree of'@une 2009, and on the basis
of the conclusions of the hazard and impact assagsnmentioned in articles 7 and 8 above, the
launch operator draws up and implements the foligWiazard management plans:

» the environmental damage prevention plan, whidh tise steps taken to mitigate the negative
environmental impacts identified in the impact assgent mentioned in article 8 of this
order, except for those concerning the space dktmitstion and nuclear safety;

» the space debris limitation plan, demonstrating miaance with the requirements of article
21 of this order;

» the prevention plan concerning hazards resultimgnfithe fall-back of space objects or
fragments thereof, demonstrating compliance withrédguirements of articles 20, 23 and 24
of this order;

» the prevention plan concerning the risks of calhsi demonstrating compliance with the
requirements of article 22 of this order,

» as applicable, the nuclear safety plan, demonstratompliance with the requirements of
article 25 of this order;

» as applicable, the planetary protection plan, destrating compliance with the requirements
of article 26 of this order.

Article 10 — Emergency measures

In accordance with 11.2°f) of article 1 of the aleementioned decree of"@une 2009, the launch
operator lists the emergency measures plannedhanor¢ianisation implemented for the protection of
human safety.

This list must in particular include the means 3seey for implementing paragraph 3 of article 23 of
this order.

Chapter 2 — Quality system requirements

Article 11 — Quality assurance

1. When carrying out the space operation, the lawperator must implement and manage a quality
management system as well as internal standardgqualily management requirements in conformity
with article 1 of the above-mentioned decree BfJ@ne 2009. This management system must cover
quality assurance, dependability and safety (RAM8liability, availability, maintainability, safe}y
configuration management and supervision of work.

2. The space system must be designed, producedyrateéd and implemented in such a way as to
control the hazards induced by the critical agggit An activity is said to be critical if a humarror
or failure of the resources employed increasesisikeof human injury during the launch operation.

3. A system for monitoring and controlling any tifi manufacturing and implementation must be
installed. This system should allow traceability teichnical and organisational events affecting
engineering and production activities.

4. The quality management system in particulareath the following technical or organisational
events:
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» deviations (anomalies, evolutions) in relation lte tonfiguration (definition, launch system
production and implementation process) which hanlmibject of the authorization or, as
applicable, the license,

» deviations (anomalies, evolutions) resulting frompleitation of parameters recorded in-
flight, likely challenging the conditions in whicthe authorization or, as applicable, the
license, was granted.

5. The description and justification of launcheh&eaour, and the definition of the materials used,
must be retained until the end of the space operatoncerned. Following it, these elements are
transmitted to the Centre national d’études spegtialith the description of the state reached.

Article 12 — Competence, resources, organisation dnnstallations

The launch operator must have the competence, nEand organisation necessary for preparing
and implementing the planned launch operation:

e appropriate installations and organisation,

* equipment and tools appropriate to the plannedabioer,

e documentation concerning tasks and procedures,

» access to data of use for preparation of the pthoperation,
» recording, analysis and archival of technical data,

» Kkey jobs and associated training process.

Article 13 — Technical visibility

The launch operator must set up an organisatiobli@gait, in compliance with article 7 of the abeve
mentioned decree of'@une 2009 and without delay, to inform the Centattonal d’études spatiales
of any technical or organisational events as mastian the & paragraph of article 11 of this order.

Article 14 — Technical reviews

1. Technical reviews to check implementation of ph&visions of this order must be scheduled by the
launch operator. These reviews can also be caotieds a part of reviews conducted elsewhere.

2. The launch operator must inform the Centre nafial’études spatiales of the reviews prior to
launch. The personnel qualified in compliance véitticle 7 of the above-mentioned Act df 3une
2008 may attend them in the conditions laid dowtheasame article.

Article 15 — Co-contractors, subcontractors and cusmers

1. The launch operator must ensure that its co-caatr®csubcontractors and customers apply the
provisions required for establishing and maintagreonformity with these technical regulation.

2. The launch operator must, under its own respoiitgibgnsure that the above-mentioned persons
apply the provisions relating to organisation, gyahssurance and engineering as stipulated by the
standards and practices acknowledged by the miofes

3. The launch operator must, under its own respotigipiensure that its customers apply the
provisions such as to guarantee compatibility (getoicel, mechanical, dynamic, thermal,
electromagnetic and radioelectric) between the espdijects to be placed in orbit and the launch
system, and must check that this has been takematbunt.
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Chapter 3 — Specific technical requirements for théaunch operations

Sub-section 1 — General technical requirements lgakto the launch operation

Article 16 — Required proof

1. To ensure technical control of the system amdguures with respect to the critical events meetio
in article 7 of this order, the launch operator triumish proof of:

a) the technical standards framework utilised;
b) consideration of the climatic environment in whible system is operated,;

c) the ability of the launch system and its subsystenmerform the mission. This includes:
» description, dimensions;

» tests and/or modelling, readjustment and precisiothe associated models, which
must highlight the interfaces and interactions leetthe different subsystems and
between the different disciplines;

» the safety coefficients and safety margins;

» the parameters of the ground launch resourcesfanteg with the launcher
(surveillance thresholds);

d) the management and reproducibility, as necessafythe industrial manufacturing,
inspection and deployment processes;

e) incorporation into the design of RAMS analyses,ludmg reliability assessments and
identification of critical points;

f) incorporation of measures resulting from the lausg$tem hazard analyses and operational
hazard analyses;

g) incorporation of experience feedback from procegsiof technical events during
development, production, testing and flight;

h) scenarios for fragmentation and generation of sgabeis at re-entry or neutralisation of the
launch vehicle.

2. The proof mentioned in the first paragraph abmoust be provided in each of the following cases:
» flight envelope (nominal case, case with unceri@snassociated with dispersion and lack of
data);

e extreme envelope;

¢ non-nominal cases (failures).
Said proof must cover:

+ all system life of the system;

+ all stabilised and transitional phases encountered.
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3. The proof must concern:

a) characterisation of the launch vehicle nominal artteme movements envelope (free
movement with six degrees of freedom of the launjche

b) demonstration of launcher reliability within thiswelope, in particular:

- proof of its mechanical strength (propulsion systenmain structures and
subsystem);

- proof of the performance of the propulsion and pebnical systems;

- proof of the performance of the flight control sysis (in particular electrical and
hydraulic systems and software);

- as required, the reliability of the on-board neligedion system and its effect on the
fall-back areas.

c) mechanical characterisation specific to the launbheak-up studies:

- determination of the minimum value in terms of desice and dynamic pressure
guaranteeing structural break-up;

- determination of fragmentation (number of debrisecps, geometry, mass,
characteristics of materials) of all or part of thench vehicle, depending on the
mechanical or thermal origin of the destructiomsc®s.

d) the following analyses concerning ground operations

- analysis of the chronology of the launch operataemonstrating that the expected
status is reached at the irreversible moment;

- analysis of the harmlessness of the preparationatpes for the reliability of the
launch vehicle during the launch operations, basadan analysis of all the
manufacturing, integration and inspection processeged out directly by man or
remotely via an instrumentation and control system.

Article 17 — Specific mission analysis

In addition to the proof specified in article 16 this order, relating to generic justification dfet
launch system for a given mission family, the laueperator must furnish the following, elements
inherent in the planned operation:

1. demonstration of compliance with the operating épe of the launch vehicle;

2. demonstration of the compatibility of the objeattended to be placed in orbit with the
launch  vehicle environments (geometrical, mech&nicalynamic, thermal,
electromagnetic and radioelectric);

3. determination of the load levels on the launch eehiincluding the space objects
intended to be launched (dynamic and thermal lgads)

4. demonstration that the actual characteristics @fsipecific launcher used for the mission
are in conformity with the theoretical definitiomegented in compliance with article 16
of this order;

5. as applicable, proof that the deviations (anomal@#olutions) in relation to the
configuration which was licensed, in accordancenwite requirements of article 16 of
this order (definition, production process, impletagion) and those resulting from

9/25



DECREE CONCERNING TECHNICAL REGULATION

utilisation of the parameters recorded in-flighte aanalysed and made technically
acceptable;

6. proof of the specific mission trajectory, optimiseith respect to the potential hazards;
7. definition of the flight corridor around the nomineajectory, up to orbital injection;

8. the sizing and position of the fall-back zones fbe elements not placed in orbit,
including with regard to notification of air and ntane traffic;

9. definition of the end-of-life choices for the elemt® placed in orbit in compliance with
the requirements of article 20 and paragraphs @,a5d 7 of article 21 of this order and,
as applicable, determination of the fall-back zgnes

10.validation of the customized parameters for fligbbtrol and the flight software, tailored
to the mission, such as to be able to furnish pmfotorrect working of the flight
software;

11.with regard to the launch vehicle on-board automnateutralisation systems, as
applicable:

- definition of the settings based on analysis ofutated non-nominal trajectories;
- sizing and positioning of the fall-back zones faling neutralisation;
- validation of the flight software specific algonth thresholds allowing

neutralisation of the launch vehicle, in order émmibnstrate correct operation.

Article 18 — On-board neutralisation systems

For the launch phase

An exhaustive study of the failure scenarios atdhigin of abnormal situations leading the launch
vehicle to become a hazard must be carried ouhéyaunch operator, in particular in the following
cases:

» deviation from the predetermined flight corridor,

» dangerous fall-back of elements designed to separat

* non-nominal behaviour of flight control,

« failure to place the upper composite into orbit.

This study must give qualitative and quantitativegb of the need or otherwise for on-board automati
systems in order to neutralise the launch vehiefere the moment at which the impact zone is tahgen
to the territorial waters of the first State enciemed along the nominal trajectory. If such resesarc
prove to be necessary, this study must define thenvell as the elements required by article 1hisf t
order.
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For controlled re-entry:

An exhaustive study of the failure scenarios at dinigin of abnormal situations leading for the
propulsion element of the launcher placed in ddbitecome a hazard must be carried out by the haunc
operator, in particular in the case of failure émtrol the level or direction of thrust.

This study must present the on-board automaticesystfor ensuring controlled re-entry of the
propulsion element placed in orbit.

Article 19 — Flight tracking and associated experiece feedback

The launch vehicle operating parameters, includm@ositions and speeds, which have an impact on
risk management as resulting from the studies meeti in articles 7 and 8 of this order must be
acquired, transmitted to the ground, recorded aradyaed by the launch operator. Any deviation of
these parameters from the expected reference staigtitutes a technical event which must be
subsequently analysed for any recurring launchesyst

Sub-section 2 — Quantitative objectives for humaafety

Article 20 — Quantitative objectives for human safty

1. For the cumulative catastrophic damage risks, ltunch operator must respect the following
quantitative objectives, expressed as a maximuowalble probability of causing at least one casualty
(collective risk):

a) Lift-off risk

« 2*10° for the entire launch phase, including consideratof degraded launch system
situations and fall-back of elements designed fwaisge from the launcher without being
placed in orbit,

« 10’ by nominal fall-back of those elements designedeparate from the launcher without
being placed in orbit, in accordance with paragraih article 23 of this order.

b) Re-entry risk

« 2*10° for the return phase of each launcher elementeglda orbit, in a controlled
atmospheric re-entry, including — in accordancénvitof article 23 of this order — a specific
allocation of 10 for nominal return of the element. The launch eparimplements this
controlled re-entry in accordance with paragraphad 5 of article 21 of this order.

» If the impossibility of a controlled atmospheric-e@ptry as specified above can be duly
proven, the launch operator must do it its besirffto meet a quantitative objective of*10
for the return phase of each launch element plateatbit. In this case, the choice of the
architecture and materials of the elements plageabit and subject to uncontrolled re-entry
must be justified with respect to the objectivdimiting the number and energy (kinetic and
explosive) of the fragments liable to reach theugch
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2. the requirements mentioned in the first pardgrapove must be evaluated using a calculation
method taking account of:

» all the phenomena leading to a risk of catastroghimage (ascent phase, stage fall-back after
separation, atmospheric re-entry of a stage placerhit);

» the trajectories before fragmentation (atmospheriextra-atmospheric), depending on the
flight times and failures considered;

» the scenarios for fragmentation and generatiorhefcorresponding debris, at re-entry or at
neutralisation of the launch vehicle;

» dispersion of debris on the ground and evaluatidheir effects;
* launcher reliability for the launch phase;

» the reliability of the de-orbiting manoeuvre forettauncher propulsion element placed in
orbit, in the case of controlled re-entry.

3. Specific quantitative allocations for a risk prticular catastrophic damage may be specified, in
compliance with the objectives mentioned in thatfparagraph of this article, in accordance with
article 5 of the above-mentioned decree'dfiane 2009.

Sub-section 3 —Space debris limitation and preventof collision risks

Article 21 —Space debris limitation

The launch system implemented by the launch openatist be designed, produced and implemented
such as to comply with the following requirements the elements operating in extra-atmospheric
space:

1. The launcher must be designed, produced andemwited in such a way as to minimise the
production of debris during nominal operationsJuding after the end-of-life of the launcher arsl it
component parts. The launch operator in partidalees the following measures in this respect:

» for launch of a single space object, a single laenelement (for example a stage) may be
placed in orbit;

» for launch of several space objects, a maximumwvoflauncher elements (for example a stage
or the adapter structure) may be placed in orbit.

The above requirements do not apply:

* to pyrotechnic systems. The largest dimension gf@oducts generated must be less than
1 mm;

» to solid propellant boosters. The size of any castibn debris generated in protected region
B must be less than 1 mm. With regard to the desigth operation of solid propellant
boosters, the launch operator takes steps to glatihg solid combustion products in long-
term orbit which could contaminate protected reghon

2. The launcher must be designed, produced and impleaeso that the debris produced in
compliance with the requirements of the first psapf above and which do manage to reach the
surface of the Earth, constitute no excessive feskindividuals, property, public health or the
environment, in particular as a result of environtaépollution by hazardous substances.
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3. The probability of occurrence of accidental krep must be less than fantil the end-of-life of
the space object. This calculation must includéufai modes of propulsion and power systems,
mechanisms and structures but does not take acobany external impacts.

Intentional fragmentations of launcher elementspaoéibited.
4. The launcher must be designed, produced anctmgited so that, following the disposal phase:

« all the on-board energy reserves are permanengiete or placed in a state such that
depletion of the on-board energy reserves is iablat or in such a condition that they entail
no risk of generating debris;

« all the means for producing energy production meaegermanently deactivated.

5. The launcher must be designed, produced andemweited so that, after the end of the launch
phase, its components placed in orbits passingigiirprotected region A are de-orbited by controlled
atmospheric re-entry.

If the impossibility of meeting this requirementnche duly proven, the launcher must be designed,
produced and implemented so that its componenta@atenger present in protected region A twenty-

five years after the end of the launch phase. Tésilt is preferably achieved by uncontrolled

atmospheric re-entry or, failing that by placingrihto an orbit for which the perigee remains above
protected region A for one hundred years followting end of the operation.

6. The launcher must be designed, produced andemweited so that, after the end of the launch
phase, its components stationed in an orbit inassipg through protected region B, are placed in an
orbit which does not interfere with this region foore than one year. This orbit must be such that,
under the effect of natural disturbances, the laanor its components do not return to protected
region B within one hundred years following the efidhe operation.

7. The probability of successfully completing thepdsal manoeuvres mentioned in paragraphs 4, 5
and 6 above must be at least 0.9. This probalmligvaluated for the total duration of the operatits
calculation, carried out before the beginning of gpace operation, must take account of all the
systems, subsystems and equipment usable for teseeuvres, their redundancy levels as applicable
and their reliability, taking account of the effectf the ageing reached at the time for which thee

is scheduled, along with the availability of the ang and energy resources necessary for these
manoeuvres.

Article 22 — Prevention of risks of collision

The systems must be designed, produced and imptechand their mission defined so that, during
the space operation and the three days followiegetid of the disposal phase, the risks of accitenta
collision with manned objects for which the orbipgirameters are accurately known and available are
limited.

Sub-section 4 — Requirements related to fall-baok&arth

Article 23 — Prevention of risks arising from fall-back by the launcher or fragments thereof

1. If the launcher comprises elements designed toraepduring the launch phase, or in the case of
the propulsion element placed in orbit for conwdlatmospheric re-entry, the fall-back zone onfeart
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must be controlled by the launch operator. The-fallk zone, associated with a probability of
99.999%, must not impinge on the territory, inchglthe territorial waters, of any State, withoust it
agreement. The launch operator thus implement®oitiogving measures:

» takes account of the trajectories before fragm@mtatatmospheric or extra-atmospheric),
depending on the moments of stage separation &mdjtaccount of operating dispersions of
the launch vehicle subsystems;

* modelling of the scenarios covering fragmentatiowd ahe corresponding generation of
debris;

» analysis of dispersion of the debris falling on sea.

2. In the event of a fall-back zone being situated region with heavy maritime traffic (mainly
shipping lanes) or in which fixed and manned odtfarms are located, a special analysis must be
carried out to deal with the hazards describedtinl@ 7 of this order.

3. The organisation and resources put into placthéylaunch operator must enable the President of
the Centre national d’études spatiales or the Méniwith responsibility for space:

* to inform the competent authorities in charge ofaaid maritime traffic control of the fall-
back zones in a nominal situation, specifying tbrees receiving 99% of these fall-backs;

* without delay to transmit to the competent autlhesithe information concerning the fall-
back zone of elements, so that the authoritieb@fstates concerned can be warned as early
as possible of any non-nominal situation;

» to provide all useful information at its disposal that the necessary response plans can be
determined and implemented by the competent auigri

Article 24— Wrecks and recovery of launcher elemesst

1. All launchers must be designed, produced and im@hted so that the propulsion stages designed
to fall back to Earth do not constitute a technicatard following the creation of a maritime wreck.
Wrecks must not constitute or threaten to constitut obstacle or hazard for navigation, fishingher
environment, or a shipping hazard or obstacleporg approach channel or road.

2. When the stages are to be recovered, theiraimsatiion system must be inhibited in the event of
nominal separation, but must function in the eva@ntincommanded separation or stage break-up. It
must be possible to make this system safe beforeemovery operation.

Sub-section 5 — Particular hazards

Article 25 — Nuclear safety

Any launch operator intending to transport radin@ctnaterials on-board the launch vehicle conforms
to the applicable regulation in force and demonssrapplication thereof in the nuclear safety plan
required in 11.2°d) of article 1 of the above-meméd decree of®June 2009.

Article 26 — Planetary protection

Any launch operator conducting a launch to anotleégstial body, whether or not including the return
of extraterrestrial materials, must comply with thernational "Planetary protection policy" startia
published by theCommittee on Space Research (COSPAR) for implementation of article IX of the
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Treaty on Principles Governing the Activities offess in the Exploration and Use of Outer Space,
Including the Moon and Other Celestial Bodies arthdnstrate application thereof in the planetary
protection plan required in 11.2°d) of article 1tbf above-mentioned decree 8fune 2009.

Chapter 4 — Technical requirements concerning theaunch site

Article 27

1. For operations run from the Guiana Space Cetiteclauncher must be designed and produced to
ensure compatibility with the systems and proceslwantained in the order constituting the special
policing regulation issued by the President ofGeatre national d’études spatiales.

2. For operations run from another launch site sugect to the waivers granted under article 4.4 of
the above-mentioned Act of*3une 2008, the operator:

« furnishes proof of the existence of the systems pratedures specific to said site, in
particular concerning positioning, neutralisatiomda telemetry, designed to protect
individuals, property, public health and the enmimeent during the course of the operation;

« furnishes proof of the compatibility of the abovemtioned systems and procedures with the
requirements of this order;

» demonstrates that the launcher is designed andupeddto ensure compatibility with the
above-mentioned systems and procedures.
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PART THREE
CONTROL AND RETURN TO EARTH OF A SPACE OBJECT

SECTION |
SCOPE

Article 28

The provisions of this part do not apply to the tcoinand return of stages and launcher elements
covered by the provisions of the second part af dnder.

PART Il

TECHNICAL FILE
Chapter 1 — Documentation to be provided

Article 29 — Description of the space operation andssociated systems and procedures

The description of the space operation and theemphted systems and procedures as mentioned in
I1.1° of article 1 of the above-mentioned decre®®fune 2009 presents the space system used for the
planned operation, consisting of the ground segnaewt the space object. This description also
presents the various subsystems of said object.

When dealing with space object performing re-erdtyend of life, the description presents the
platform and payload components, as well as theiipenent, able to reach the ground, stating the
dimensions, masses and materials used.

This description comprises a mission analysis prtasg the reference orbit, the means of attaintng i
(injection, station acquisition) and maintainingdtation-keeping) with the associated space and ti
coordinates, the measures for reconstructing thi¢ with the intended degree of precision, theigbil

to control the object (existence and visibilitygrbund stations or relay satellites, of the contenitre

or on-board autonomous capability), as well asdisposal strategy. It states the space system sodel
used to perform this mission analysis.

This description comprises the control capabililyered by article 39 of this order.

Article 30 — General notice of conformity

1. In accordance with 11.2°a) of article 1 of tHeose-mentioned decree of June 2009, the operator
establishes a general notice of conformity witrséheechnical regulation.

2. This general notice of conformity:

* identifies the documents supplied under article$o334 and 47 and 48 of this order;

» establishes the resulting status of conformity.
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Article 31 — Internal standards and quality managenent provisions

In accordance with 11.2°b) of article 1 of the abewmentioned decree of"@une 2009, the operator
produces documents proving compliance with theirements of chapter 2 of this section.

Article 32 — Hazard study

In accordance with 11.2°c) of article 1 of the akewentioned decree of'@une 2009, the operator
carries out a study of the potential hazards opthaned space operation for individuals, propehs,
environment and public health, in particular hazardated to the generation of space debris.

This study includes a description of all the hagardating to the operation in the case of bothinam
and accidental operating situations, whether thisess internal or external in nature, and specifie
nature and scope of the consequences.

This study must in particular cover the followingeats, in the conditions laid out in chapters 3 4nd
of this section:

* human injury caused by a re-entry to Earth,

» production of space debris following an explosion,
 collision with a manned space object,

* injection in a degraded orbit leading to prematerentry,

» collision with a satellite in geostationary orhithose orbital parameters are precisely known
and available, during station acquisition, repositig or disposal manoeuvres,

 dispersion of radioactive material,
» planetary contamination.

The contents of the hazards study must be commeeswith the severity and probability of
occurrence of the critical events liable to be edusy the planned operation.

Article 33 — Impact assessment

In accordance with 11.2°d) of article 1 of the abewmentioned decree of"@une 2009, the operator
carries out an assessment of the impact of thenpthoperation on the Earth's environment, as vgell a
the impact in terms of generation of space debmigompliance with the provisions of article 40 of
this order.

This impact assessment, for nominal operation,tifies and evaluates the environmental impacts of
the operation and the measures taken to mitigagenagative impacts. This impact assessment in
particular identifies debris created or liable t® dreated by deployment of the space object. The
content of this impact assessment must be commegeswith the foreseeable incidence and the direct
or indirect, temporary or permanent effects oftened operation on the environment.

Article 34 — Risk management measures

In accordance with 11.2°e) of article 1 of the abementioned decree of'@une 2009, and on the basis
of the conclusions of the hazard study and impaséssment mentioned in articles 32 and 33 above,
the operator draws up and implements the followisig management plans:

» the space debris limitation plan, demonstrating micance with the requirements of article 40
of this order,;
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* the environmental damage prevention plan, demdmgjrahat the materials and energy
sources chosen for the space object are not suchcasate environmental damage, as well as
compliance with paragraph 2 of article 45;

» the prevention plan concerning hazards resultiognfthe fall-back of a space object or
fragments thereof, demonstrating compliance withghovisions of articles 44 to 46 of this
order;

» the prevention plan concerning the risks of callisidemonstrating compliance with the
requirements of article 41 of this order;

» as applicable, the nuclear safety plan, demonstratompliance with the requirements of
article 42 of this order;

» as applicable, the planetary protection plan, destrating compliance with the requirements
of article 43 of this order.

Chapter 2 — Quality system requirements

Article 35 — Competence, resources, organisation and installatis

1. For performance of the space operation, the operatesst implement and manage a quality
management system as well as internal standardgj@dy management provisions in conformity
with article 1 of the above-mentioned decree BfJ@ne 2009. This management system must cover
guality assurance, dependability and safety, cardigon management and supervision of work.

2. It must have the competence, resources and organisecessary for preparing and implementing
the planned operation:

» appropriate installations and organisation,

* equipment and tools and material appropriate tptaened operation,

» documentation concerning tasks and procedures,

* access to data of use for preparation of the pthoperation,

« recording, processing and archival of technicahdat

« key posts and associated training process.

3. The description and justification of the criticadngsponents of the space object with regard to
protection of individuals, property, the environrhand public health, in particular with regard e t
production of space debris, and the definitionhaf inaterials used, must be kept until the end ®f th
space operation concerned. After the disposal mames, these elements are sent to the Centre
national d’études spatiales with a descriptiorhefdtate attained.
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Article 36 — Technical and organisational events
The operator must set up an organisation enakhting i

» during the preparation and performance of the spaegation, to identify and deal with all
technical and organisational events liable to aftee conditions of the space operation as
authorised, in particular the disposal strategy;

« as specified in article 7 of the above-mentionectele of §' June 2009, to inform the Centre
national d’études spatiales without delay of adisih technical and organisational events.

Article 37 — Technical reviews

Key points defined to check implementation of pievisions of this order must be scheduled by the
operator. The operator must inform the Centre natia’études spatiales of the key points prior to
launch and to initiation of the space object disphosanoeuvres.

Article 38 — Co-contractors and subcontractors

1. The operator must ensure that its co-contraetodssubcontractors apply all the measures negessar
for establishing and maintaining conformity witleie technical regulation.

2. The operator must ensure that the persons mmedti@bove apply the provisions relating to
organisation, quality assurance and engineeringgampliance with the standards and practices
acknowledged by the profession.

Chapter 3 — Specific technical requirements commoto control in orbit and return to
Earth of a space object

Article 39 — Ability to control the space object

The object must be designed, produced and implexdent such a way that the operator, for the
duration of the operation, can receive informatidaout its status and send it commands, in particula
those necessary for implementation of articlest¥ 48 of this order.

Article 40 —Space debris limitation
The systems implemented by the operator must bigrael produced and implemented such as to
comply with the following requirements:
1. The systems must be designed, produced andrimepted so as to avoid generating debris during
nominal operations of the space object.

The above requirement does not apply:

 to pyrotechnic systems. The largest dimension gfpgoducts they generate must however be
less than 1 mm;

» to solid propellant boosters. The size of any costibn debris they generate in protected
region B must however be less than 1 mm. With kkdgarthe design and operation of solid
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propellant boosters, the operator implements measaitowing to avoid placing durably in
orbit solid combustion products which could contaaté protected region A.

2. The probability of occurrence of accidental brap must be less than f@ntil the end of life of
the space object. This calculation must includéufai modes of propulsion and power systems,
mechanisms and structures, but does not take @otmuat external impacts.

If a situation leading to such a failure is detdctbe operator must be able to schedule and inmgaiem
corrective measures to prevent any break-up.

3. The systems must be designed, produced andrmepted so that, following the disposal phase:

» all the on-board energy reserves are permanengieie or placed in such a condition that
they entail no risk of generating debris,

 all the means for producing energy on-board armpeently deactivated.

4. The systems must be designed, produced and nmpled so that, once the space object has
completed its operational phase in an orbit pasgirgugh protected region A, the space object is de
orbited with controlled atmospheric re-entry.

If the impossibility of meeting this requiremenndae duly proven, it must be designed, produced and
implemented so that it is no longer present ingutad region A twenty-five years after the endhef t
operational phase. This result is preferably agdely uncontrolled atmospheric re-entry or, failing
that, by placing in a stable orbit for which therigee remains above protected region A for one
hundred years following the end of the operation.

5. The space object must be designed, producedngridmented so that, once it has completed its
operational phase in an orbit in or passing thropigitected region B, it is placed in an orbit which
does not interfere with this region. This orbit muse such that, under the effect of natural
disturbances, the object does not return to pretegion B within one hundred years following the
end of the operation.

6. The probability of having sufficient energy rasmes to successfully carry out the disposal
manoeuvres mentioned in paragraphs 3, 4 and 5 abostbe at least 0.9.

7. The operator must evaluate the probability ahdpeable to successfully carry out the disposal
manoeuvres mentioned in paragraphs 3, 4 and 5 abbve evaluation, which does not include the
availability of energy resources, must be madeheydperator for the total duration of the operation
and take account of all systems, subsystems anpgregats usable for these manoeuvres, their level of
redundancy, if any, and their reliability, takingcaunt of the effects of the ageing reached atithe
they are scheduled to be carried out.

Article 41 — Prevention of risks of collision

The systems must be designed, produced and imptethand their mission defined so that during the
space operation and the three days following tliecérthe operation, the risks of accidental cadlisi
with manned objects and satellites in geostationdoit for which the orbital parameters are prdgise
known and available is limited.
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Article 42 — Nuclear safety

Any operator intending to utilise radioactive makyr on-board the space object conforms to the
applicable regulation in force and demonstratesiegifn thereof in the nuclear safety plan reqgire
in article 1 of the above-mentioned decree of &iineJ2009.

Article 43 — Planetary protection

Any operator intending to conduct a mission to haotcelestial body, whether or not including the
return of extraterrestrial materials, must complyhwthe international "Planetary protection policy"
standard published by tlg&ommittee on Space Research (COSPAR) for implementation of article IX
of the Treaty on Principles Governing the Actistief States in the Exploration and Use of Outer
Space, Including the Moon and Other Celestial Badighe operator demonstrates implementation
thereof in the planetary protection plan requirgabticle 1 of the above-mentioned decree of 9tieJu
2009.

Chapter 4 — Specific technical requirements for theeturn of a space object

Article 44 — Quantitative human safety objectivesdr return of a space object to Earth

1. With regard to the return of a space object, dhantitative safety objectives, expressed as the
maximum probability of causing at least one cagualllective risk) are defined as follows:

« 2*10° for return of an integral object;
« 2*10° for controlled atmospheric re-entry with destrantdf the space object;

» If it can be duly proven that controlled atmospbeg-entry with destruction of the space
object as mentioned above is impossible, the operaust do its best efforts to meet a
quantitative objective of Ibfor uncontrolled re-entry with destruction of tgace object.

2. The provisions mentioned in the first paragrapbve must be evaluated using a calculation method
based on:

» consideration of all phenomena leading to a risad&strophic damage;

» consideration of the trajectories before fragmeoiat

» modelling of the fragmentation and debris genenasicenarios corresponding to re-entry;
» dispersion of the debris on the ground and evalnaif their effects;

» consideration of the reliability of the space ohjec

3. These objectives comprise the risk associatéad maminal return of the object or fragments théreo
as well as that associated with non-nominal caBesse objectives in no way prejudice the provisions
of articles 42 and 45 of this order.

Article 45 — Requirements concerning uncontrolled e-entry of an end-of-life space object

1. The choice of architecture and materials ofsf@ce objects undergoing uncontrolled re-entry must
be justified with the aim of limiting the numberdaenergy (kinetic and explosive) of the fragments
liable to reach the ground.
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2. The systems must be designed, produced andrmepted so that the elements which manage to
reach the surface of the Earth entail no unacceptak for individuals, property, public health the
environment, in particular through pollution of thevironment by hazardous substances.

Article 46 — Prevention of risks arising from fall-back of the space object or fragments thereof
during controlled re-entry

1. The operator determines the fall-back zoneshefdpace object and fragments thereof for any
controlled atmospheric re-entry to Earth, assodiatéth a probability of 99% and 99.999%

respectively. These fall-back zones must take aucofl the uncertainties linked to the re-entry
parameters.

2. The fall-back zone associated with a probabity99.999% should not impinge on the territory,
including the territorial waters, of any State, vaitit its agreement.

In the event of a fall-back zone being situated negion with heavy maritime traffic (mainly shippi
lanes) or in which fixed and manned oil platformse Bcated, a special analysis must be carried out
within the hazards study described in article 3thad order.

3. The organisation and resources put into placehbyoperator must enable the President of the
Centre national d’études spatiales:

* to inform the competent authorities in charge ofaaid maritime traffic control of the fall-
back zones in a nominal situation, specifying tbees receiving 99% of these fall-backs;

* to transmit to the competent authorities the infation concerning the fall-back zone of
elements in any non-nominal situation, so thatah#norities of the states concerned can be
warned as early as possible;

» to provide all useful information at its disposal that the necessary response plans can be
determined and implemented by the competent adigri

SECTION Il
OBLIGATIONS RELATED TO PERFORMANCE OF THE SPACE ORETION

Article 47 — Non-nominal re-entries

In the case of premature or accidental re-enteyofperator as a priority implements all measureh su
as to reduce the risk on the ground.

Article 48 — Status of the space object

1. The operator keeps an up-to-date status denatingtthe ability of the space object to perforra th
disposal manoeuvres specified in paragraphs 3d4banf article 40 of this order and in particulbet
availability of the energy resources needed fa thanoeuvres. This status is transmitted to thér€en
national d’études spatiales whenever an eventtaftgthis capacity occurs.

2. The space object status attained following tispasal operations will be transmitted to the Gentr
national d’études spatiales.
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Article 49 — Intentional destruction
1. The operator must avoid the intentional desiwnadf any space object in orbit.

2. When the operator intends to proceed with imt@at destruction, it notifies the President of the
Centre national d’études spatiales of the needotsa This destruction may only take place at
altitudes that are low enough to limit the lifetimeorbit of the fragments produced.

PART FOUR
PRELIMINARY CONFORMITY WITH THE TECHNICAL REGULATIO N

SECTION |
SCOPE

Article 50

Under article 11 of the above-mentioned decree"ofigne 2009, the following critical systems and
subsystems may be submitted to the Centre natibéaides spatiales:
» the space system;
» the space object;
» the space object platform, associated with a mangaand controlling system as applicable;
 the propulsion subsystem of a space object;
» the launch installations of a space object.

Article 51

The file stipulated in the first paragraph of agit1 of the above-mentioned decree Bfi@ne 2009 is
created in accordance with the requirements o€larB0 of this order. It is submitted to the Centre
national d’'études spatiales during developmenhefdystem or subsystem concerned, and no earlier
than the end of the preliminary design phase.

The document certifying preliminary conformity withese technical regulation may be issued by the
Centre national d’études spatiales following théfeing design and development steps of the system

or subsystems:
» preliminary design;
» detailed design;

» production and ground testing designed to checkpbance with the requirements of this
order for the system or subsystem concerned,;

» qualification.
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SECTION Il
PROCEDURE FOR ISSUE OF THE DOCUMENT CERTIFYING CODIRMITY

Article 52 — Documents to be provided

1. For a launch system, and depending on the systecerned, the bidder supplies all or some of the
documents specified in articles 4 to 10 of thiseord

For a launch system propulsion subsystem, the Eeattional d’études spatiales draws up the list of
documents to be supplied and the associated seheaftér supplying the development plan stipulated
in the first paragraph of article 11 of the aboventipned decree of @Qune 2009.

2. For a space system other than a launch systaindepending on the system concerned, the bidder
supplies all or part of the documents stipulatedrtitles 29 to 34 of this order.

Article 53 — Checks, tests and analyses

On the basis of the items supplied pursuant telar62 of this order, the Centre national d’études
spatiales specifies all the checks, tests and sesgs provided for in the second paragraph aflerti
11 of the above-mentioned decree Bf}aine 2009.

With regard to a launch system, these requestsaalsanconcern compatibility with the systems and
procedures of the site from which the space operasi carried out.

PART FIVE
GUIDE OF GOOD PRACTICES

Single section
Article 54

1. A guide of good practices is drawn up by the t€enational d’études spatiales, jointly with the
profession, through a working group representativihe operators and industrial firms concerned, in
order to characterise certain practices in fortat thelp to demonstrate compliance with these
technical regulation.

This guide is based on practices validated by #perence acquired in the development, operation
and inspection of space systems. It is in particllased on standards, technical specifications
constituting standards, and standards recognisethéyprofession relating to the safety of life,
property, public health and the environment witthe context of space operatiod$e contents of
this guide comply with the applicable requiremeiiaisprotection of intellectual property as well as
industrial and scientific assets.

2. Conformity with all or part of the requiremerds these technical regulation is assumed to be
acquired if the operator can demonstrate compliantdethe relevant recommendations of this guide.

The use of the guide of good practices is neithemdatory nor exclusive.
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PART SIX
INTERIM AND FINAL PROVISIONS

Article 55 — Interim provisions

1. For space object launch operations, the follgvifirierim provisions are implemented:

a) The authorization application files for laungbeaations using a launch system which was operated
for the first time from French territory before’ 4une 2008 can refer to the technical files already
examined by the Centre national d’études spatiateparticular within the framework of existing
international agreements, especially those condludth or through the European Space Agency.

In this case, the requirements of paragraph 6tafl@21 of this order do not apply. If it can belyl
proven that the requirements of paragraph 5 o€lar1 of this order cannot be implemented, the
launch operator will do everything it can to apmto#éhe thresholds mentioned.

b) Concerning systems for which the first launanfrFrench territory takes place betwedhdine
2008 and 3% December 2011, the requirements of paragraphegtiofe 21 of this order do not apply:;

c) Concerning systems for which the first launamfrFrench territory takes plaaéer 3f' December
2011, the requirements of this order apply in full.

2. Concerning space object control and return ¢jp&s the following interim provisions apply:

a) For space objects launched befor® D&cember 2010:

» with regard to the provisions of articles 32 and & studies will only concern the hazards
and impacts associated with the procedures impledesubsequent to f{@ecember 2010;

 the provisions of article 38, those of paragraph®,  and 7 of article 40 and those of article
45 do not apply;

» with regard to the provisions of paragraphs 3, d auof article 40 and those of article 41, the
operator must implement the best possible strateggidering the space object definition;

» with regard to the provisions of article 44, theegior must implement the best possible
strategy considering the space object definiticsh raist perform a risk estimate.

b) For space objects launched betweefh d@8cember 2010 and $December 2020:
» the provisions of paragraphs 1 to 2 of article A0 those of article 45 do not apply;

» with regard to the provisions of paragraph 3 tof Gmicle 40 and those of article 41, the
operator must implement the best possible strateggidering the space object definition;

» with regard to the provisions of article 44, thee@ior must implement the best possible
strategy considering the space object definiticth mnist perform a risk estimate.

Article 56

The Director General for Research and Innovatiaesponsible for the execution of this order, which
will be published in the Official Gazette of theeRch Republic.
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