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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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Space activities, carried out within the framework of outer space treaties adopted by the United Nations, may cause
harm to people and create damage to public and private property and the environment. The variety of professional
disciplines linked to space activities and the legal liabilities incumbent on countries require international regulations
to protect Earth populations against the consequences of a possible mishap caused by these activities. The
international treaties listed in Annex A define the liabilities for damage related to space activities.

This part of ISO 14620 pertains to exposed people (including populations and personnel), launch systems,
manned orunmanned space vehicles, operations carried out on or from a launch site and associated procedures,

naty
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ral environmerit, etc., auring prelauncn (intedgration, test, cnecking, preparatiori, etc.) anda laun

part of ISO 14620 is intended to be applied by any country, by any international organizati
brnmental or non-governmental, and by any operator undertaking space activities withinthe fr
r space treaties adopted by the United Nations.

part of ISO 14620 is intended to be applied by agencies, enterprises, manufactlirers, customers
rators, facility authorities, launch service providers, etc., participating in the activities carried out
ch site, unless more restrictive requirements are imposed by the national regUlations in effect on thg

h activities.

bn, whether
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Space systems — Safety requirements —

Part 2:
Launch site operations
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Scope

part of ISO 14620 specifies requirements for the safety liabilities of countries undertaking spa
lowing operators to perform space activities on or from their territory under outer-space treat
he United Nations. It defines the safety responsibilities for the operators involved-in commer
mercial space launch activities. This part of ISO 14620 establishes the overall-safety require
brved on a launch site for prelaunch (integration, test, checking, preparation; etc.) and launch
space object. It provides the basic principles to enable any operator toimplement its own safe
5 and procedures to ensure the safety of people and personnel, ,public and private prope
ronment, in a consistent and uniform manner.

Normative reference

following referenced documents are indispensable_for the application of this document
rences, only the edition cited applies. For undated references, the latest edition of the reference
uding any amendments) applies.

9000:20095, Quality management systems —<\FFundamentals and vocabulary
14620-1:2002, Space systems — Safety requirements — Part 1: System safety
14620-3:2005, Space systems —Safety requirements — Part 3: Flight safety systems

Terms and definitions

eptable risk
ty risk, the severity and the probability of which may be reasonably accepted by humanity, withod
ersible foreseeable consequence on health, Earth, and the environment, at the present time and

MPLE A safety risk may be acceptable for crew members of a manned space vehicle when it is ¢
pftest pilots, for the personnel participating in hazardous activities when it is comparable to that of indus

Ce activities
es adopted
cial or non-
ments to be
operations
ty methods,
ty, and the

For dated
d document

the purposes of this document, the terms and definitions given in ISO 9000 and the following apply.

t durable or
in the future

bmparable to
trial workers,

Bla_—oublic and ~eih ot i and thao oanairaniaant b it 1o o aralhla t0 that ~f ~thar hooo
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dous human
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activities (e.g. high-speed surface travel).

3.2

authorization
permission granted to an operator by a responsible authority to perform specified space activities

NOTE

Space activities include conducting space operations, conducting launch operations, operating

sites, and operating one or more space vehicles on or from one or more launch sites.

3.3

damage
loss of human life, personal injury or other health impairments, occupational illness, total or partial loss of
public or private property, or degradations caused to the aforesaid property or to the environment

© 1SO 2011 — All rights reserved
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3.4

dangerous area
area associated with a mishap or a potential mishap, inside which the consequences are catastrophic or critical

3.5
failure
termination

3.6
flight plan

of the ability of an item to perform the function for which it was designed

plan related to the in-flight launch vehicle, including data directly or indirectly related to launch site safety

3.7

flight safe
arrangeme
people, pub
in-flight ma

3.8

ground sa
arrangeme
of a manne

NOTE A

ts intended to control safety risks from launch through the flight of a space object, ando prg
lic and private property, and the environment, against any damage that may possibly-bé cause
noeuvres of this space object

ety
ts intended to reduce and control safety risks identified in ground prelaunch and launch activ
 or unmanned space vehicle

rrangements include protecting people, public and private property, and the environment, and compl

and adjusting the national regulatory laws related to occupational safety and health, workers, environment, space, et

3.9
hazard

existing or potential condition of an item that can result in a mishap

NOTE )
the potential

3.10
hazardous
property of

3.1
inhibit, nod

[his condition can be associated with the design, fabrication, operation, or environment of the item, and
for mishaps.

an item and its environment which provides the potential for mishaps

n

verifiable dg¢sign feature intended{o)prevent a hazardous situation from occurring, that provides an interrug

between an

EXAMPLE

312
item
anything wh

energy source and‘afunction actuator

An inhibit caribe a function, a product, a hardware, a software, a physical property, or a technological de|

ich,can-be individually described and considered

EXAMPLE

tect
0 by

ties

pting

-
.

has

tion

Vice.

An item may be an activity. an operation. a process. a procedure, a product, a system. an organizati

n,a

person, or any combination thereof.

3.13
launch

initial action to place, or attempt to place, a launch vehicle and payload, if any, in a suborbital trajectory, in Earth
orbit in outer space, or otherwise in outer space

3.14

launch complex
site assigned to or owned by a launch vehicle operator to operate a launch vehicle

© 1SO 2011 — All rights reserved
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3.15

launch phase

period which begins when the launch vehicle is no longer in physical contact with the launch complex or the
carrier aircraft and continues up to the end of the mission assigned to it including disposal and passivation actions

NOTE The launch phase ends when any planned and unplanned physical contact with the ground or destruction or
breakdown of the vehicle.takes place.

3.16

launch site
site necessary for the prelaunch and launch operations of a space vehicle and for the in-flight operations during
the faunchphase

3.17
laumch site country
couptry that has jurisdiction over a specified launch site

3.18
laupch system
system made up of a launch vehicle, the associated launch complex, launch site, payload, groyind support
equjpment and associated airborne equipment (including software), control systems, navigatfon system,
trajgctories, procedures, necessary personnel, and any other associated.jtems

3.19
launch vehicle
any|vehicle constructed for the purpose of operating in outerspace, or placing one or more paylopds in outer
spage, as well as any suborbital rocket

mishap

accjdent
unpjanned event or series of events resulting imydamage or potential for damage

NOTE While sometimes used synonymodsly, an “accident” generally means a severe type of “mishap”.

3.21
national regulatory laws
set pf official statutes of a country

—

NOTE The official statutes include constitution, law, decree, administrative order, code, regulation, etc.

3.27
operation
technical, industrial, or implementing activity, or any combination of such activities, performed by ¢ne or more
entities for the purpose of contributing to a specified objective

3.23

operator
goW@mMnﬁmMMout a space

operation independently and under its responsibility

3.24

payload

space vehicle or group of space vehicles on a single-launch vehicle intended to perform a specified function
or series of functions

3.25

residual safety risk

safety risk associated with the hazards and/or hazardous situations remaining in a space system after
eliminating hazards and hazardous situations as much as practical, and reducing the unacceptable safety risks

© 1SO 2011 — Al rights reserved 3
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3.26

responsible authority

ministry, department, agency, subsection, or office of a government or international governmental
organization, which is responsible for space activities including, but not limited to, launch operations in a
specified location or country

3.27
risk
quantitative or qualitative measure of the severity of a potential damage and the probability of incurring that damage

3.28
safe
property of @n item and its environment that limits its potential for damage to an acceptable risk

3.29

safety
arrangemeits intended to control safety risks stemming from activities contributing to the-flight of a marned
or unmanngd space object, in order to ensure the protection of people, public and private-property, and| the
environmeryt, against any damage caused by these activities to the surface of Earth or tonin-flight aircraft, or in
atmospheri¢ or outer space

3.30

safety risk
measure of|the potential consequences of a hazard considering the probyability of the associated mishap/ the
harm causgd to people and the damage caused to public and private property and the environment

NOTE 1 The safety risk is defined to be differentiated from political, financial, industrial, project, and other risks.
NOTE 2  An example of a safety risk is the expected number of casualties.

3.31
site
land, ground/airborne/marine facilities, equipment; utilities and infrastructure assigned to or owned by an
operator onl a launch site

3.32
space objgct
space vehigle of artificial earthly origin\and any of its component parts, except space debris, if any

3.33
space vehicle
manned or unmanned vehiele-constructed or assembled for the purpose of manceuvring, moving, operating,
or being pldced in outer space

NOTE A space véhicle can be a launcher, a rocket, a payload, a space capsule, a space shuttle, a space plane, a
space statiof, etc.,.orany assembled combination thereof.

3.34
specific authorizedoperator
entity allowed or licensed to conduct a space operation in an independent way according to relevant
applicable space law

3.35
system
set of interdependent elements constituted to achieve a given objective by performing a specified function

3.36

waiver

written and duly signed authorization given on an occasional, exceptional, provisional and limited basis, relative
to the acceptance of a hazardous item that does not comply with the applicable safety regulations or rules

4 © 1SO 2011 — All rights reserved
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Operator’s safety responsibilities

General

The following subclauses define the general allocation of the safety responsibilities and requirements for the
prelaunch (integration, test, checking, preparation, etc.) and launch operations related to a launch system. It is
understood, in this part of ISO 14620, that each operator is either duly authorized or entered into an appropriate
contract (specific agreement, commercial contract, etc.) with a responsible authority or an authorized operator.
Several operators (e.g. launch site operator, site operator, launch vehicle operator, payload operator) can
operate simultaneously on the same launch site. They can be concerned either with the same launch system

or wittrdifferentsysters:

4.2

Anyj

and
4.3

4.3.

Gro|
sho

d)
The)

Occupational safety and health

health regulations of the launch site country.
Ground and environment safety

I Ground safety operator

several operators can carry out hazardous operations’simultaneously;

hazardous operations can cause harm to personnel or damage to private or public property
the launch site facilities) or the environment;

another operator;
some hazardous operations are-performed by several operators.

refore, ground safety responsibilities and requirements shall be allocated between a specific operz

operator carrying out operations on a launch site shall respect and apply the national’'occupafional safety

und safety responsibilities and requirements vary among oferators. Generally, the different operators
ld determine themselves how safety concerns should bemet. However, on the same launch site, the
follgwing conditions or criteria may exist:

(external to

hazardous operations carried out by one-operator can cause harm to personnel or property] damage to

tor selected

fronp all the authorized operators, the ground safety operator in this part of ISO 14620, and othgr operators

carr

4.3.

Sonpe ground.-safety responsibilities are general enough to be specified in this part of ISO 14620.

Thel
top

ying out prelaunch (integration, test, checking, preparation, etc.) or launch operations on the lau

P Ground saféety-operator responsibilities

groundisafety operator shall be approved by the national responsible authority of the launch
erform the activities related to its ground safety responsibilities.

hch site.

Site country

The

a)

b)

c)

d)

ground safety operator shall be responsible for:

identifying, supervising and coordinating the allocation of ground safety responsibilities and requirements

among the operators;

specifying ground safety rules to be applied by the operators meeting one or more of the prev
(as described in 4.3.1) associated with the hazardous operations;

verifying the application of the specified rules;

approving the schedule of hazardous operations meeting one or more of the previous
described in 4.3.1);

© 1SO 2011 — All rights reserved
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4.3.3 Op]:'ator responsibilities

Each oper
launch site ghall be responsible for:

a)

b)

f)

reviewing and approving the procedures of hazardous operations meeting one or more of the previous
criteria b), c) and d) and as described in 4.3.1;

supervising and coordinating hazardous operations meeting one or more of the previous criteria (as
described in 4.3.1);

verifying that the emergency plans of the operators performing hazardous operations meeting one or
more of the previous criteria (as described in 4.3.1) are consistent and in accordance with the approved
emergency procedures;

defining the general safety training (as required in 6.6.2);

verifyirl]g and ensuring that the safety training of each operator is consistent and homogeneous with'al| the
other tfaining;

implementing resolutions for conflicts arising among the operators from hazardous operations;

coordinating with, and notifying, local government authorities, as appropriate, on all. matters affegting
public $afety and environmental protection;

reporting any incident or accident to affected authorities (including local government authorities), |and
particigating in mishap investigations and finding documentation;

communicating the safety lessons learned to the other operators;
setting|up a ground safety organization capable of performing ground safety responsibilities;

developing and maintaining a consistent environmental safety policy that meets the regulatory requiremgnts
of the launch site country.

or (e.g. launch site operator, specific sitexdperator, launch vehicle operator, payload operator) pn a

protecting personnel, property and the environment from any damage caused by its own hazardous itgms;
applying the ground safety rules isslied from the ground safety operator;

developing, implementing, maintaining, taking into account, and abiding by its own ground safety ryles,
consistent with the other greund safety rules and the applicable national regulations (occupational sdfety
and heplth, workers, environment, space, etc.);

accept|ng the allocation’of the appropriate ground safety responsibilities from the ground safety operator;

defining and implementing the associated ground safety arrangements that ensure the ground sdfety
risks inherent.inits operations are compatible with the stated safety objectives (as required in 5.3) and are
safely ¢ontrolled;

S by
performing hazard analysis on its space vehicles, sites and operations, and eliminating the hazards and
hazardous situations or reducing the unacceptable ground safety risks;

managing the residual ground safety risks inherent in its space vehicles, sites and operations (including
procedures and personnel) to achieve safe operations;

performing the necessary functions to ensure safe operations;

developing, verifying, implementing and maintaining an emergency plan for the mishaps that can occur
during its own hazardous operations;

participating in mishap investigations as required by the ground or flight safety operator;

© 1SO 2011 — All rights reserved


https://standardsiso.com/api/?name=32c92f2f374101eef433ac9a29d74c66

1ISO 14620

-2:2011(E)

defining and providing the specific safety training by site (as required in 6.6.3) related to its operations;

verifying that any worker has a valid safety accreditation (as required in 6.6.5) before beginning any

hazardous operation;

setting up a ground safety organization capable of performing its ground safety responsibilities.

If the ground safety rules of a launch site and the occupational safety and health regulations of the country
of a foreign operator performing space activities on this launch site are in conflict, then the former takes
precedence over the latter for this operator and its workers participating in activities carried out on or from
the launch site. However, exceptions can be made for specific cases duly accepted by the suitable national

resy

Gro|
site

Any
rele

4.4

4.4.01 Flight safety operator

The
How
bet
veh
the

4.4.

Some flight safety responsibilities are general*enough to be specified in this part of ISO 14620.

The
perf

The

H | bl ' bl Il 1 b -
UTISTUIT aUulllurity U ic 1IautiorT o1t COUTTLNY .

country’s own occupational safety and health regulations.

operator carrying out operations on a launch site shall respect and apply the territorial 3
vant regulations.

Flight safety

allocation of the flight safety responsibilities and requirements among various operators
ever, on the same launch site, the flight safety responsibilities and requirements shall be all
veen a specific authorized operator, the flight safety operator in this part of ISO 14620, and
cle operator carrying out prelaunch (integration, test,@hecking, preparation, etc.) or launch og
aunch site.

P Flight safety operator responsibilities

flight safety operator shall be approyed by the national responsible authority of the launch sit
orm in-flight safety activities related to its responsibilities during the launch phase of a space V

flight safety operator shall be responsible for:

protecting personnel{property and the environment from damage that may arise from a sp|
(whether manned oriinmanned) during its launch phase;

controlling theflight safety risks during the launch phase of a space vehicle (e.g. by using the
systems reguired in ISO 14620-3);

national regulatory laws (health, environment, space, etc.) and the concerned ground safety r

und safety rules of an operator performing space activities on or from a launch site may exceed the launch

nd national

may vary.
bcated only
bach space
erations on

b country to
ehicle.

ace vehicle

flight safety

developing and maintaining the flight safety rules to be applied to each space vehicle, consistent with the

Lles;

allacatina in accordance-with tha caoncernad - snacae vaehicla onarators tha fliaht safatv rasnon
SHoGatg—H4 reah WA RceHiea-spa MSHHG pefatofrs—eHHghRt+—Sa+ety poh

ibilities and

f)

g)

h)

requirements;

developing, implementing, maintaining, taking into account and abiding by its own flight safety rules to be

applied during the launch phase;

defining and implementing the associated flight safety systems (see ISO 14620-3) that ensu

re the flight

safety risks are compatible with the stated safety objectives (as required in 5.3) and are safely controlled;

identifying the hazards and hazardous situations and assessing the associated flight safety risks by
performing hazard analysis on these flight safety systems and intended operations and eliminating the

hazards and hazardous situations or reducing the unacceptable flight safety risks;

managing the residual flight safety risks inherent in the launch phase;

© 1SO 2011 — All rights reserved
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i)  verifying and ensuring that the space vehicle operators apply the specified flight safety rules and abide by
their own flight safety rules;

j)  approving the on-board flight safety equipment specified by the space vehicle operators;

k) approving the flight plan of a launch vehicle, including nominal and dispersed trajectories;

I)  contributing to developing, verifying and implementing the emergency plans related to the launch phase;

m) reporting any incident or accident to affected authorities (including local government authorities), and
participating in mishap investigations and finding documentation;

n) commu

0) setting

nicating the safety lessons learned to other operators;

up a flight safety organization capable of performing its flight safety responsibilities.

4.4.3 Spage vehicle operator responsibilities

For the lau
responsible
a) develo

applied
b) accept
c) definin

that the

hch phase, each space vehicle operator (e.g. launch vehicle operator, payload operator) sha
for:

bing, implementing, maintaining, taking into account and abiding by its‘own flight safety rules t
to its space vehicle, consistent with the flight safety operator rules;

ng the allocation of the appropriate flight safety responsibilities from the flight safety operator;

J and implementing the associated on-board flight safety~systems (see ISO 14620-3) that en
flight safety risks are compatible with the stated safety, objectives (as required in 5.3) and allow

flight safety operator to ensure that the flight safety risks will\be safely controlled;

d) submit
e) submit
safety
f) applyin
g) identify
perforn
hazard
h) particig
5 Laung
5.1 Safef

ing these arrangements and equipment to the flight safety operator for approval;

ing the flight plan of its launch vehicle, including nominal and dispersed trajectories, to the f
bperator for approval;

g the flight safety rules specified by the flight safety operator;

ing the hazards and hazardeus situations and assessing the associated flight safety risks
ning hazard analysis on its.space vehicle and intended operations, and eliminating the hazards
pus situations or reducing-the unacceptable flight safety risks;

ating in mishap investigations as required by the ground or flight safety operator.

h safety requirements

[y risk-expressions

| be

b be

bure
the

ight

5 by
and

General lalneh safety requirements are both qualitative and quanfitative expressions of the safety |

associated with each mishap that can occur during the prelaunch (integration, test, checking, preparation, etc.)

and launch

operations of a space vehicle. They include:

a) adescription of the consequences of the mishap (hazard severity);

risk

b) the probability of the mishap occurring, regarded as being the maximum acceptable value (risk probability);

c) qualitative prevention rules to avoid mishap.

5.2 Severity classes

5.2.1 The consequences of hazards are ordered in severity classes, which shall include:

© 1SO 2011 — All rights reserved
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catastrophic hazard: taking into account, as a minimum, the loss of human life as the first priority;

critical hazard: taking into account, as a minimum, serious injury as the first priority, but not life-

threatening injury.

5.2.2 When necessary, more precise information shall be specified in compliance with the severity classes

defi

5.3

5.4.
acti

5.4.

pers

5.4.
haz

5.4.

laurn
elim

can

5.4.
err
no
situ

ned in ISO 14620-1.

Quantitative safety objectives

ne national responsible authority of the launch site country or by its authorized operators. These
y, shall be compliant with the international and national regulations.

ng the launch phase of a space vehicle, the in-flight safety objective for the expesed groung
property should be established to achieve the lowest practicable level of safetytisk. This obje
comparable to the objective defined for other hazardous human activities (e.g. civil air trans
should allow the flight safety operator to define and implement the arrangements, facilities anc
bssary to control the flight safety risks in the safest manner.

Qualitative safety principles

I The main objective of safety rules is to ensure that ground safety and flight safety, during

ities carried out on or from a launch site, protect humantlife as the first priority.

P In the event of emergency, the uninvolved launch site personnel (ground personnel, in-f
onnel, etc.) shall be protected before the persgrnel on a manned space vehicle.

B Any hazardous item operated on_orfrom a launch site shall be analysed to identify h
brdous situations as well as assess asSociated safety risks.

A In order to prevent mishaps, inhibits shall be introduced into hazardous systems operated
ch site. The inhibits preventing the same mishap shall be independent (meaning that no single
inate more than one of thém)and of a different kind. The procedures shall be designed so that th
not be removed simultaheously by a single command, a single failure, or a common environme

In hazardous, systems operated on or from a launch site, no single failure (hardware failu
r, etc.) shall generate a hazard or a hazardous situation whose consequences are catastroph
ombination\of two failures (hardware failure, software error, etc.) shall generate a hazard or 3
tion whese' consequences are catastrophic.

v y . A . 7 - ffative safety
jgctives of hazardous systems with catastrophic or critical hazard related to a launch site should be

established
objectives,

population
ctive should
port), if any,
equipment

hazardous

ight aircraft

azards and

bn or from a

failure can
ese inhibits
ht.

e, software
c or critical;
hazardous

5.4. Before a decision relative to a hazardous item is made by the suitable authority (responsible authority,
ope - ject; ) fS— f m a launch
site, the concerned ground and/or flight safety organization shall be consulted for proposals that can possibly

reduce safety risk.

5.4.7 When a safety risk associated with a hazardous activity carried out on or from a launch site is accepted
by the responsible authority or the authorized operator, and as long as its level remains compatible with the
corresponding safety objectives, the concerned safety organization should contribute its skills and assistance in
defining the necessary measures to control the accepted safety risk.

5.4.8 Afile shall be maintained on site providing the specifications of all hazardous materials being used during
launch site processing; this requirement shall not override or eliminate any applicable statutory requirements for
the workers’ protection, but may complement such a programme.
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5.5 AQualitative ground safety principles

5.5.1 At each occurrence of a hazardous operation on a site or a launch site, only one operator shall be
responsible for the associated ground safety operations.

5.5.2 Each operator organization shall allow its ground safety organization to be operationally independent
from the organization performing hazardous operations on a site or a launch site. This independence shall be
guaranteed by the concerned operator’s safety rules.

shall oppos| the decision and, if necessary, inform the manager of the S|te to whom it is answerable. and the
ground safgty operator; all operators should make every reasonable effort to resolve differences in' advange in
the planning process.

5.5.4 Any hazardous operation performed on a site or a launch site shall be designed to-be performed pwith
the minimum personnel present inside the corresponding dangerous area.

5.5.5 To ¢ontrol safety risk, the concerned ground safety organization shall haye\the delegated authority|to:

a) contribpte to the design and development of a hazardous item that is to.bé transported to a site or a laynch
site to €nsure compliance with the specified safety rules;

b) be informed of launch site follow-up activities to identify the tasks,requiring safety resolution;

c) evaluale hazard analysis and safety allocations on all new~or modified items that may possibly cquse
damagg to a site, a launch site or the environment;

d) approvg the launch safety process (described in Clause 6) before beginning hazardous operations;

e) interrupt a hazardous operation performed on.a site or a launch site and maintain the halt until the sydtem
compligs with the stated safety objectives.

5.5.6 Any hazardous item that can produge ionizing or non-ionizing radiation and is used on a site or a laynch
site shall hgve the authorization of theperson responsible for radiation protection before transporting the [tem
to the site dr the launch site.

5.5.7 Minfmization of stored“quantities of hazardous materials on a launch site (e.g. chemicals, cryoggns,
radioactive |or pyrotechnic/preducts) reduces actual and potential safety risks. Site designs and operating
procedures|should be established and periodically reviewed to ensure that total quantities are minimized|and
excess quaptities removed.

5.6 Qualjtative flight safety principles

5.6.1 At each occurrence of the launch phase of a launch vehicle, only one operator shall be responsible for
the flight safety operations performed on or from a launch site.

5.6.2 The flight safety operator of a launch site shall be operationally independent of all the space vehicle
operators. This independence shall be guaranteed by the safety rules of the concerned operators.

5.6.3 Theflight of a launch vehicle shall be authorized by the flight safety operator of the concerned launch site.

5.6.4 To control safety risks, either the flight safety operator of the concerned launch site shall have delegated
authority or a flight termination system (see ISO 14620-3) shall be programmed on board and approved by the
flight safety operator in order to interrupt the flight of a launch vehicle during the launch phase when it no longer
complies with forecasts and before it becomes hazardous for populations on the ground.
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5.6.5 Safety risks associated with the impact of flight space objects in water shall be compliant with the stated
safety objectives.

5.6.6 The launch vehicle and any jettisoned component parts shall not impact the land or territorial waters of
a country other than the launch site country, unless such an extraterritorial impact, or the possibility thereof, has
been agreed to in advance by the respective nations involved. Such an agreement should clearly describe issues
such as financial compensation, responsibility for recovery of items, means of notification, and responsibility for
mitigation of long-term effects.

5.6.7 Theon-board radioactive products that can cause damage, if released, shall be designed to remain completely
enclosed during any situation that may arise during the launch phase, even in the event of an in-flight,mishap.

5.6. The on-board nuclear reactors shall not move on to their critical state before the end of the launch
phape, even in the event of an in-flight mishap.

5.6.p The design and use of a space vehicle carrying biological or chemical experiments shall comply with the
stated safety objectives and eliminate any biological or chemical hazard for people, the environmgnt, and the
atmpspheric and outer space, even in the event of an in-flight mishap.

6 [Launch safety process

6.1| Launch safety process requirement

In grder to control safety risks, any launch site shall establish a launch safety process. The lainch safety
progess shall be based on hazard analysis concerning\hazardous items and the associated environment. It
shall be iterative and continuous and take advantage of experience acquired in other launch acfivities. The
applicable safety rules and process shall be enforced and followed. The launch safety process is described in
the following subclauses.

6.2| Safety risk control

To ¢ontrol safety risks related to the-hazardous operations performed on or from a launch site) the launch
safgty process shall make it possible to:

a) |identify hazards and hazardous situations and assess associated safety risks;

b) |eliminate hazards‘and hazardous situations related to unacceptable safety risks or reduce these safety
risks so that they, should become compatible with the stated safety objectives;

c) |accept andimanage residual safety risks;

d) |definethe arrangements that will make it possible to return to a safe situation after the occurrence pf a mishap.

Expefience acquired in other launch activities should be used to identify hazards and hazardous sifuations and
asse hazardous

situations or reduce safety risks, and to simplify the process in the case of recurrent items (as indicated in 6.4).

Duties associated with safety risk control should be based on both qualitative and quantitative hazard analysis
methods. All operators shall show in their reports that they follow the qualitative and quantitative safety
requirements allocated to them and shall demonstrate during qualification and acceptance tests that their
facilities, equipment and operations comply with the stated safety objectives. Maintaining the compliance of
ground facilities and equipment with the stated safety objectives over time shall be covered by maintenance
and configuration management plans.
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6.3 Procedure

In order to achieve safe operations, any hazardous operation performed on or from a launch site shall be
preceded by the preparation of formalized written procedures.

Procedural content shall comply with the national responsible authority requirements or, at the very least, should
identify precisely the nature of the hazardous operations, the environmental conditions, the potential mishaps,
hazardous situations and their possible changes, the emergency plans, the necessary safety measures, and
the possible returns in a safe situation.

Procedures dealing with hazardous operations shall be identified on the document cover. Procedures shall

have safet
Where reqy
to operating

Warnngs 1 praim fanguage ciearty marked 1 the body of the procedure, at the appropriate 3
ired, procedures shall carry information in more than one language. Procedures shall be\sut
hazard analysis before they are approved. Procedures shall be approved by the concerned sg

tep.
ject
fety

organizatioph. Thereafter, no change which modifies a risk or adds a hazard shall be made wjthout a pew
approval by the same safety organization.

When a hagardous operation is to be carried out even though it has not been identified‘during the harard
analysis, it$ procedure shall be drafted by the affected operator and submitted to ‘the concerned sgfety
organizatiop for approval before the operation is started.

6.4 Safety submission process

The safety|submission process is a safety risk management method-that enables the appropriate sdfety
organization to ensure that:

a) the applicable safety regulations and rules are enforced and followed;

b) the stajed safety objectives have been achieved;

c) operatipns will not generate an unacceptable safety.¥isk, even in emergency conditions.

The safety [submission process will result in the formal approval by the appropriate safety organization for
any hazardpus item (e.g. ground facility, test spetimen, launch vehicle, on-board safety equipment, paylpad,

flight trajec

The safety §
system. Thgq

feasibi
concef

design
risks, t

develo
require
plans 3

ory).

ubmission process shall consist of several steps associated with the engineering process of a sy
following steps are considered standard steps of the safety submission process and shall be enfor|

ity: to identify the hazards and hazardous situations of the possible system concepts and
t which intrinsically\bas the lowest associated safety risks;

and definitiom) e’ eliminate hazards and hazardous situations or to mitigate the associated sg
b assess and-accept the residual safety risks, and to identify the applicable safety requirement

ace
Ced.

the

fety
S

bment “and production (including qualification): to evaluate the compliance with the sa
ments| to verify that the safety objectives are achieved, to identify and prepare the emerg
ndthe safety training programme, and to develop procedures;

fety

Tncy

operations (utilization): to evaluate the impact to safety of changes in design and operations and operational

mishap, to ensure that the safety margins are preserved, and to operate sites and space vehicles safely.

When a recurring item is involved, the safety submission process can be simplified to take into account the

experience
6.5 Proc

6.5.1

acquired during the complete process applied to the first article.

essing of nonconformities

Nonconformities apply to the stated safety regulations or rules. When they do not comply with the stated

safety objectives, nonconformities shall be subject to a simple, prompt and special processing which shall
be set out in detail in the safety rules or quality handbook of each operator. This processing shall include the
reason why the residual nonconformity requires a waiver request, the rationale for the acceptance of a residual
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safety risk, the formal evaluation of the nonconformity and acceptance of the waiver. A permanent record of the
evaluation of the nonconformity and acceptance of the waiver shall be maintained.

6.5.2 When a nonconformity deviates from a safety requirement, a waiver shall be processed through the
safety organization concerned for approval by the authority that requires the corresponding requirement (e.g.
national responsible authority, launch site organization).

6.6 Safety training

6.6.1_General requirements

6.6.1.1 The launch site management staff shall organize practical safety training suited to hlazards and
hazardous situations present on the launch site and formalized by safety qualification certification. This training
shal|l be adapted to the changes of hazards and hazardous situations and safety risks and'to the ogcurrence of
mishaps. It should be periodically repeated according to conditions specified in the lauhch site safefy rules. The
conjent and method of this training should be periodically reviewed and updated.

6.6.1.2 The safety rules of an operator shall provide detailed objectives©f;the three training levels given in
6.6.P to 6.6.4. The contents of each level shall be verified by the ground safety operator. The safety fualification
certlfication awarded by an employer to personnel who have completed asafety training course shall specify the
level and the limit of its validity.

6.6.1.3 Any permanent or temporary worker having unescorted access to the launch site shall havg previously
recgived one or more of these three levels of training.

6.6.11.4 Alltraining shall be done in the operators’ or wetkers’ native language or in a language understgod by them.

6.6.2 General safety training

Gerjeral safety training shall be given to.every worker of a launch site by the ground safety operptor. Where
applopriate, this shall also include témporary and visitor categories. This first level shall alloWy personnel
to become acquainted with the general hazards and hazardous situations that exist on the launch site, the
preyentive measures to be taken,the individual protection measures at their disposal, the proper r¢sponses to
alarms and warnings, and thenetification procedures when an unsafe situation is observed.

6.6.3 Specific safety training by site

Spgcific safety traihing by site shall instruct personnel in the inherent hazards of the hazardous operations on
that| site, the associated prevention and protection measures, the emergency plans, and the cofresponding
resgue means:\This level should be provided by the site operator.

6.6.¢ Rarticular safety training by speciality

Dedicated to each professional discipline implemented during hazardous operations on a launch site, particular
safety training by speciality shall train specialists in hazardous items necessary for these hazardous operations
in normal and abnormal operating conditions. This level should be provided by the specialist’s employer.

6.6.5 Safety accreditation

To carry out a hazardous operation on a launch site, any qualified worker shall have a safety accreditation
which should be required by the ground safety operator.

In order to be accredited, a worker shall have:
a) a health certificate if one is required by the national regulations;

b) a certificate of technical competence issued by the employer;

© 1SO 2011 — Al rights reserved 13


https://standardsiso.com/api/?name=32c92f2f374101eef433ac9a29d74c66

	Foreword
	Introduction
	1	Scope
	2	Normative reference
	3	Terms and definitions
	4	Operator’s safety responsibilities
	4.1	General
	4.2	Occupational safety and health
	4.3	Ground and environment safety
	4.4	Flight safety
	5	Launch safety requirements
	5.1	Safety risk expressions
	5.2	Severity classes
	5.3	Quantitative safety objectives
	5.4	Qualitative safety principles
	5.5	Qualitative ground safety principles
	5.6	Qualitative flight safety principles
	6	Launch safety process
	6.1	Launch safety process requirement
	6.2	Safety risk control
	6.3	Procedure
	6.4	Safety submission process
	6.5	Processing of nonconformities
	6.6	Safety training
	6.7	Mishap investigation
	7	Safety documentation
	7.1	Structure
	7.2	Safety regulations
	7.3	Safety rules
	7.4	Application documents
	Annex A
(informative)

Basic legislation — International treaties and other legislative acts

