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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO dogumen

ISO/IECD

[SO draw
patent(s).
rights in
patent(s)
this may
WWW.iso

.pbrg/patents. [SO shall not be held responsible for identifying any or allysuch patent rightq.

les of the
irectives, Part 2 (see WWW.is0. org/dlrectlves)

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of any claimged patent
respect thereof. As of the date of publication of this document, ISO had not réceived ndgtice of (a)
which may be required to implement this document. However, implemefitefs are cautioned that
ot represent the latest information, which may be obtained from the patént database ayailable at

Any trad{
constitutd

For an ex

related tp conformity assessment, as well as information about ISO's adherence to the Wo

Organizat

This docy
Space syst

e name used in this document is information given for the convenience of users and| does not
e an endorsement.

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e

ion (WTO) principlesin the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

ment was prepared by Technical Committee 20, \Aircraft and space vehicles, Subcommittee SC 14,
ems and operations.

Any feedback or questions on this document should be directed to the user’s national standards body. A

complete

listing of these bodies can be found at Www.iso.org/members.html.
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Space systems — Safety requirements —

Part 4

Spacecraft assembly, integration and test

1 Scop

This docy
and test (|
organizat

This docu
the activi

This docyiment is applicable to space test centres and entities providing-operating infrastru

facilities
and equip

2 Normative references

The folloy
requirem
the latest

[SO 10791
[SO 1462(
[SO 1462(

[SO 14621
requireme

[SO 17666
[SO 18327

3 Tern

For the pt

AIT) activities related to spacecraft projects and applications including the resporisibili
ion involved in the AIT operations for spacecraft products.

[ies of spacecraft assembly, integration, testing, hoisting, logistics and handling.

e

ment provides requirements for the safety management and operation of assembly, iy

ment provides a method to identify hazards, control and reduce safety risk'to acceptabl

or spacecraft AIT. It can serve as a reference for the AIT of the-spacecraft system, its sy
ment.

ying documents are referred to in the text in such@way that some or all of their content ¢
ents of this document. For dated references, onlythe edition cited applies. For undated r
edition of the referenced document (including'any amendments) applies.

, Space systems — Programme management and quality — Vocabulary
-1, Space systems — Safety requiremients — Part 1: System safety
-2, Space systems — Safety requirements — Part 2: Launch site operations

, Space systems — Ground support equipment for use at launch, landing or retrieval sites -
nts

, Space systems — Risk management

, Space systenis >— General management requirements for space test centres

ns and-definitions

[rposes of this document, the terms and definitions given in ISO 10795 and the following

tegration
fies of the

b levels in

‘ture and
bsystems

bnstitutes
bferences,

— General

apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO0

nline browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1
logistics

science and practice of interconnecting, and finding the best way of goal attainment, for bringing material
objects or living beings in sufficient quantity to the right place in the right time.

[SOURCE:

[SO 5127:2017, 3.1.2.26]
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3.2
operator
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governmental or non-governmental entities, international organization, or natural person carrying out a

space ope
[SOURCE:

3.3
risk

ration independently and under its responsibility.

ISO 14620-2:2019, 3.15]

undesirable situation or circumstance that has both a likelihood of occurring and a potential negative
consequence on a project

Note 1 to entry: Risks arise from uncertainty due to lack of predictability or control of events. Risks are inherent to

any projec
[SOURCE:
3.4

space tedt centre

complete
for space

[SOURCE;

3.5
safety ris
measure
harm cau

Note 1 to ¢
risks (3.3),

Note 2 to 4
[SOURCE:

3.6
safety re
represent

[SOURCE;
4 Abb

AIT
GSE

E and can arise at any time during the project life cycle; reducing these uncertainties reduces the

[SO 17666:2016, 3.1.12]

entity including the organization which provides, maintains, develops and“operates tes
project and applications including accompanied services

[SO 18322:2017, 3.7]

k

risks.

F facilities

fthe potential consequences of a hazard considering the¢robability of the associated r;tshap, the

sed to people and the damage caused to public and private property and the environme

bntry: The safety risk is defined to be differentiated.frém political, financial, industrial, project

ntry: An example of a safety risk is the expectedniumber of casualties.

[SO 14620-2:2019, 3.19]

presentative
ative from the space test centre (3.4) management with designated responsibility for safé

[SO 18322:2017, 3.5, médified — Note 1 to entry has been removed.]
reviated terms

hssembly, integration and test

broundsupport equipment

and other

)ty

5 Safe

y OTgamnization

5.1 General

The safety organization shall be established to organize, inspect and implement safety activities in the AIT

process.

5.2 Requirements for the safety organization

The following requirements apply to the safety organization.

a) Thes

afety organization shall be established in accordance with ISO 14620-1.

© IS0 2025 - All rights reserved
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Operations at the launch site shall conform to the safety requirements specified in ISO 14620-2.

Ground support equipment used for launch, landing or retrieval operations shall meet the general

requi

rements specified in [SO 14625.

Space test centres shall meet the general management requirements specified in ISO 18322.

The safety organization shall ensure that safety requirements and related AIT tasks are appropriately
integrated into all project plans and procedures.

The implementation of safety requirements shall be verified at defined intervals.

5.3 Safety representative

The folloy

a)

b)

5.4 Pernsonnel

The folloy

a)

b)

g)

The 5
authd
envir|

The s
1) s
2)

wn

3)

n

4)
5)

wn

wn

Persd
opers

Persd
mate
descr]

NOTE
perfol

equip

Persqg
safet)

ving requirements apply to the safety representative.

afety representatives shall coordinate with all relevant bodies, including the .Safetyj
rity, medical boards, radiation protection committees, industrial safety\organiza
pnmental protection agencies.

pfety representative:

hall have the right to obtain all safety-related information;
hall report to the project manager;

hall have access to top management;

hall have the authority to report safety issues indepéndently;

hall not be restricted by any organization in any<aspect of safety.

ving requirements apply to operatingpersonnel involved in spacecraft AIT.

nnel shall be qualified in fundamental safety skills related to inspection, testing, mainte
tion in the AIT process.

nnel performing or contrélling hazardous operations, or handling, using or transporting i
[ials, shall be trained and/qualified with the necessary knowledge, skills and, if specified
iption, abilities to pexform the job safely.

This rule applies to tasks that pose an immediate danger to the operator (death or inj
med correctly; ‘or that can endanger others nearby (death or injury) or cause damage to sy
ment or facitities.

nnel shall’have successfully completed safety and technical training and shall be familia
F measures, safety plans and responsibilities associated with the operations they perfory

launcher
ions and

nance and

azardous
in the job

iry) if not
rrounding

" with the
.

£ U

All £ i | = rs Fiall L. 2| 43 £l L =
CUllLl dlilul IJCA OUIIIICT Cusascu ITI PULCllLlall)’ ITAZAIuUvus UPCI dliUIllos Ul LUIIc 11auu11115 Ul 1

materials shall be qualified through similar training as described in item c).

azardous

Operators shall wear dust resistant and anti-static work clothes, safety helmets and safety belts.

During spacecraft integration, operators shall wear:

1) split suit anti-static work clothes with tight cuffs and without pockets and buttons;

2) a

nti-static wristbands according to the needs of work.

When handling thermal control materials or other sensitive spacecraft products, operators shall wear

mask

s and anti-static gloves or finger covers.

© IS0 2025 - All rights reserved
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h) Operators shall wear protective equipment in the work area.

i)

Unauthorized personnel shall not enter the work area.

6 Safety programme

6.1 General

a)

b)

The s

afety programme:

1) shall be established in accordance with ISO 14620-1:2018, Clause 4, to ensure that during AIT

a

tivities the c;\fpfy of cp;\{‘pr‘rqﬂ' prndnr‘fc’ pprcnnnp] (in(‘]llding customers and vicifnrt‘)’ ground

S
S

2)

%)

0o 5=

3) s
a

Infor
be co
meas

Inter

lipport equipment, facilities and the environment is fully addressed, taking full respong
hfety performance during products testing;

hall take into account the applicable safety requirements of either the spacecraft or the proje

OTE The objective of the safety programme is to ensure that all safety risks;associated wit
nndling and logistics of spacecraft products are adequately identified, assessed, minimized,
hd finally accepted. The safety programme includes the identification of hazards, assessme

sks, implementation of control measures for unacceptable risks, reassessment of risks follow

nmpeasures and the reduction of risks to an acceptable level.

hall ensure that all hazards related to spacecraft AIT aré systematically identified,
ssessed, and where risks are unacceptable, control measupés are recommended to eli

npitigate the hazards.

Immunicated to design, operations and management teams in a timely manner to implen
ures for effectively ensuring safety:.

[aces shall be established between the safety programme and other plans and progran

AIT, handling, reliability, quality assurance)_to integrate relevant data and information in

analy

6.2 Ha;

The purp
pose a tht

sis and safety risk assessment.

rard analysis

pse of the hazard analysis(is)to identify, at an early stage, hazards related to spacecraft Al
eat to the safety of personnel, spacecraft products and facilities.

The AIT phase hazard analysis shall cover at least the following aspects:

a)

b)

<)
d)
€)
f)
g)
h)
i)

hazay
radio

the d
envir]

dous materials [e.g. propellants, gunpowder, explosive devices, toxic substances, powel
nctive materials, and high-pressure gas sources);

nvironment in which the system operates, including the natural environment ang
pbnments (e.g. vibration, shock, extreme temperatures, vacuum, electromagnetic interfer

ibility for

t, or both;

h the AIT,
controlled

of safety
ng control

risks are
minate or

mation, data and analysis results obtained during hazard analysis and safety risk assessient shall

hent early

hmes (e.g.
o hazard

I that can

supplies,

| induced
bnce);

syste

functional faults or abnormal npnr:\fing r‘nnr‘]ifinnc;

defects in safety-critical instructions and control software;

risks

that may arise or be introduced during AIT, handling or logistics;

incorrect operation;

the storage, handling and transportation of hazardous materials;

safety-related equipment, safety protection devices and other safety assurance measures;

analysis of safety requirements and lessons learned from similar previous operations.

© IS0 2025 - All rights reserved
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6.3 Safety risk assessment

The purpose of the safety risk assessment is to analyse the identified hazards related to spacecraft AIT by
evaluating the risk level based on severity and occurrence probability and to determine the need for risk
reduction measures.

The following requirements apply for safety risk assessment.

a) The safety risk assessment shall be performed for each identified hazard in accordance with ISO 17666.

b) The safety risk assessment shall determine the risk level for each identified hazard based on severity

and o

ccurrence probability.

c¢) Haza
the d

d) Thes
accor

e) A safe
a key

6.4 Saf|

64.1 P

The purp
acceptabl

d severity snall be classiiied as catastrophic, critical, marginal and negligible in accord
bfinitions in ISO 14620-1.

hnce with

afety risk assessment shall determine the acceptability of each risk based on the safety policy and

dingly, identify the need for control measures.

bty risk assessment report shall be prepared; and the results of the assessment shall be ¢
element in the special safety review to ensure that any remaining risks'are acceptable.

pty risk control

urpose of safety risk control

ose of safety risk control is to reduce unacceptable safety risks or safety-critical itq
e level.

6.4.2 Safety risk control measures

For the se

lection and implementation of safety risk-control measures the following order applies.

a) Elimipation of hazards: hazards should be eliminated from the operational scheme by alig

objec

b) Miniy

tives with the selection of assembly‘and test operations.

hum risk design: for hazards,that cannot be eliminated, sufficient safety margins shall b

to comtrol the risk to a minimum®acceptable level.

c) Safet
accep
d) Warn
fully
e) Safet
and 1

or wd

y measures: automatic or’other operational measures may be implemented to reduce r
table level.

ing design: warning devices should be established to alert personnel if safety measur]
bliminate thechazard or reduce its associate risk to an acceptable level.

bnsidered

ms to an

ning task

b ensured

sks to an

S cannot

y operation' procedures and training: specific safety operation procedures should be leveloped

ecessary trainings provided for risks that cannot be eliminated through design, safety
rnihg'devices.

measures

6.4.3 Safety critical items

The following requirements apply to the definition of control measures for safety-critical items.

a) The production and test documents of safety-critical parts shall be appropriately identified (e.g. safety-
critical characteristics, critical processes, critical parts).

b) The AIT and handling of items with potential hazards to personnel or hardware shall be optimized for
operational safety; and traceability shall be maintained.

¢) Safety-critical items (including safety-critical operation procedures), control methods and test

requi

rements of safety-critical items shall be tracked.

© IS0 2025 - All rights reserved
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6.5 Verification of safety risk control measures

The following requirements apply to the verification of safety risk control measures.

a) The implementation of process control measures and safety improvement measures for safety-critical

items

shall be verified.

b) When safety control measures require verification at a mandatory inspection point, the safety

inspe

ction shall be conducted during the AIT phase accordingly.

c) After verification of implementation, the safety risk assessment shall be repeated to update the product
AIT and process operation risks, and to re-evaluate whether the control measures effectively meet the
safety requirements.

d) The ¢

safet)
e) Unre

to suj
6.6 Saf
6.6.1 G
The folloy

a) ContiI:‘gency plans for the spacecraft, its subsystems, test equipment and infrastructure

docu

b) Safet
c¢) Haza
relate
d) Clear
be es

6.6.2 Safety summary records

The folloy
a) Thes
b) Ifan

c) Ifas
incidg

d) Lessa

ocumentation shall be updated to consider system configuration modifications, and-
F-critical items and corresponding control requirements.

olved residual risks shall be comprehensively documented and prepared for-manageme
pport decisions regarding their acceptance.

pty documentation

eneral

Ving requirements apply to the safety documentation.

ented.
y-related documents or forms shall be developed to ensure the traceability of safety actiy

rdous materials and risk factors involved in‘the spacecraft AIT process shall be identifie
d documentation shall be approved by the safety representative.

signboards for hazardous materials;protective measures and the emergency response
fablished and maintained at all times.

ving requirements apply-to safety summary records.
pfety status shall betreported and documented at the end of each test phase.
bmergency occurs during AIT, the outcome of the emergency response shall be recorded.

hfety incident occurs during AIT, the treatment process, rescue efforts, accident losses
ent actions shall be investigated and clarified.

pdates to

nt review

shall be

rities.

H; and the

plan shall

and post-

the safety

ns-learned from safety events shall be made public and used to continuously improve

man

+ s £or 2| £or s
5Clllcllt o_yo\.cul, DQICL)’ }Jl U5l Aalllnic diirdu DQICL)’ I C\.iull CIIITCIILO,.

6.6.3 Safety inspection records

The following requirements apply to safety inspection records.

a) All safety reviews, inspections and checks shall be recorded.

b) Records shall be stored for at least the lifetime of the corresponding spacecraft to ensure traceability of

the A

IT process.

¢) Records shall be available for review at any time.

© IS0 2025 - All rights reserved
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d) Relevantinformation from the records shall be shared with other project teams when necessary.

7 Safety requirements for AIT facilities and equipment

7.1 Ground support equipment

The following requirements and recommendations apply to GSE for AIT.

a) GSE with human-machine interfaces should be designed to minimize the potential for hazardous events
caused by human errors.

b) GSE hazard nn:\]ycic should he available for reference so that AIT pprcnnnp] are aware of th

assod
c¢) The(
preve
d) GSE(
e) The ¢
operd
f) Thee
trans

iated with each operation.

SE user’s manual should contain sufficient information regarding hazards to alert pers
nt accidents.

esign should fully consider the operating conditions and include safety margins.

lesign of GSE key functions and components should incorporate redundancy to ensul
tion is not affected by a system or component failure.

mission and control performance to prevent hazards causedby mechanical damage.

g) The

ower supply system of GSE shall be painted with safety colours and include warnin

locations with electric shock hazards.

h) GSE

ith electrical systems should be equipped with.indicators for general power supply on/

fault yignals, and alarm signals, where necessary.

i) Signdlls (indications, faults and alarms) should beclearly either visible or audible, or both, to o

i) The ¢
for cd

k) Safet

7.2 Eny
The folloy

a) The t
centr
b) Clear
befor

xecution of safety-critical functions should be confirmed or initiated by the operator; p
ntrolling power-on or start-up shall’be established.

y signs should be designed for hazardous operations or locations and shall be clearly visi

rironmental conditions
ving requirements @pply to the AIT environment.

emperature, humidity, cleanliness, power supply, grounding and anti-static facilities d
e shall meettheTequirements of either the product or its components, or both.

warning\and alarm signs shall be posted; and corresponding protective measures shal
e operations where risks such as electric shock, falling from heights or radiation can occ

hazards

bnnel and

e normal

lectrical system of GSE should ensure the accuracy and reliability of power transmission, signal

b signs at

pff status,

berators.

rocedures

ble.

f the test

be taken
.

c) Safet

y precautions shall be taken for any trenches and pits at the operation site.

7.3 Processes

The following requirements and recommendations apply to the AIT processes.

a) Space test centres shall be supported by a safety management system, safety procedures and
contingency plans, including emergency measures.

b) Hazardous areas of the pressure vessels and pressure pipelines shall be identified and regularly

inspe

cted.

c¢) Asafety analysis should be systematically conducted for AIT operations as described in Clause 6.

© IS0 2025 - All rights reserved
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d) Hazardous operations shall be performed in accordance with approved documentation.

e) Equipment shall be used strictly in line with the operating documentation.

f) When selecting materials, it should be ensured that hazards related to material characteristics (e.g.
toxicity, flammability) are eliminated or controlled. If this is not possible, the system design should
incorporate necessary measures to control hazardous events associated with material characteristics,
in accordance with the requirements of this standard.

g) Hazardous goods, such as flammable, explosive, and radioactive materials used during AIT activities,
shall be stored in a safe location and clearly marked with visible warning signs.

h) After hazardous materials handling is completed, any remaining hazardous materials shall be safely stored.

i) Depe

analy]
8 Safe
8.1 Ha;
The folloy
the projeq
a) dang

subst
b) dang
c) safety
8.2 Me
821 G
The folloy
a) Safet
b) Safet

short

c) Inflajnmable and explosive items, if present, should be stored in the designated and suitably

stora

d) Safet
optic

hding on the toxicity of the hazardous materials, the area shall not be released until
sis confirms that air is safe for breathing.

Ly requirements for integration and mechanical performance testing

rards to be considered

ving hazards shall be considered as integration risk factors based-on the safety requir
t:

brous articles, such as explosive device, power suppli€s,)radiofrequency sources, r{
ances, propellants and high-pressure gas sources;

erous operations such as work at height;

r-related equipment, safety protection devices and other safety assurance measures.
asures to reduce safety risks

eneral
ving recommendations support the reduction of safety risks during integration.
y control measures should be implemented to prevent tools from falling.

 control measures_should be implemented for live battery-related operations to prevel
circuits.

be area.

y control measures should be implemented to prevent bright light from directly flag
hllysensitive lenses when taking pictures of sensitive areas, unless explicitly permitted.

chemical

bments of

)dioactive

1t battery

protected

hing into

8.2.2 Integration of pyrotechnic devices

The following requirements and recommendations support the reduction of safety risks during integration
of pyrotechnic devices.

a) Pyrotechnic devices shall be fitted with short-circuit protection plugs during storage, transportation,
installation and inspection.

b) After pyrotechnic devices are removed from the dedicated storage area, they should be installed
immediately or, in case of delay, immediately returned to the dedicated storage area.

© IS0 2025 - All rights reserved
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e)
f)

g)
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When pyrotechnic devices are being installed:

1) operators shall wear anti-electrostatic wristbands;

2) the anti-electrostatic wristbands shall be reliably grounded.
When pyrotechnic devices are being installed:

1) all systems on the spacecraft shall be unpowered;

2) the spacecraft shall be reliably grounded.

Pyrotechnic shall be protected from impact as much as possible.

Striking, bumping and other dangerous actions shall be avoided during installation.

After|installation, operations such as cutting and punching on product shall be avoided:

8.2.3 Integration of radioactive products

)dioactive

tablished,

ning and

ducts.

|-shielded

tinuously

The follofving requirements support the reduction of safety risks during thejintegration of rg

products.

a) Radiqactive products shall be stored in lead-shielded containers and dedicated storage areas.

b) All radiation sources shall be managed under specialized supervision with accounts es
maintained and regularly checked.

c) Safety isolation areas shall be established at the operation site, with appropriate waf
monitoring measures implemented for radiation hazard-areas.

d) An operational walkthrough shall be conducted beforé the assembly of radioactive source proj

e) Opergtors assembling radioactive products shall wear protective equipment, such as leag
clothing, and use pen radiation dosimeters.

f) Ifradjoactive products are involved in AlT)radioactivity levels at the operation site shall be cor
monifored to conform to applicable standards and requirements.

g) During work with radioactive materials or devices, operators’ health and received radiation doses shall

be reforded on a permanent pasis.

8.2.4 Mechanical performarce testing

The folloy
testing.

a)

b)

Wher laser test’equipment is used:

1) thelaser light source shall be prevented from directly irradiating human eyes;

Ving requiremernts and recommendations support the reduction of safety risks during iy

tegration

2) warning marks should be pasted if necessary.

When operating near the spacecraft, the test equipment support shall be locked to ensure stability and

prevent overturning.

The target, markings and protective covers for measurement on the spacecraft should be removed before
launch; measures shall be taken to prevent interference with the normal operation of the spacecraft if

they cannot be removed under special circumstances.

Maximum load and eccentric torque shall remain below the maximum allowable limits of the equipment.

The product shall be connected to GSE.
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No obstacles shall be present within the spacecraft’s work envelope that could affect the test.

For pressurization tests:

1) isolation measures for the test area shall be implemented and enforced;

2) test equipment used for pressurization shall be equipped with over-pressure protection to ensure
that rated allowable pressure limits are not exceeded.

Measures to prevent either tipping or uncontrolled gas release, or both, shall be implemented during the
use of gas source containers.

A safety operation procedure shall be documented and implemented for the use of high-pressure

syste

All a
press|

115,

rtivities not related to the test shall be suspended in the affected area during high
urization and leak detection tests.

8.2.5 Hloisting

The folloy
a) Safet
b) Crang
1) T
2) 1
c¢) Hoist
for oy
d) Thes
the s3
e) Unles
1) t
2) t
f) Outd
g) Thet
h) Wher
1) t
Vi
2) t

i)

ving requirements support the reduction of safety risks during hoisting.
y operation procedures for hoisting shall be established.
operators shall hold the appropriate qualification.
he safety representative shall verify the validity of the operators’ training certificates.

a certificate is out of date, the operation shall be immediately interrupted.

eration.

hfety status of crane lifting appliances shallibe regularly checked, especially the brake fuy
fety of the hook’s anti-fall mechanismywith records and documentation maintained acc

s a reliable tightening device is used:
he load shall not be suspended without control;
he load movement shall notbe allowed to pass over the personnel.
or hoisting shall be stopped if wind speed is too high.
btal lifting load-shall not exceed the rated load of the lifting equipment.
two piecessof lifting equipment are used jointly:

he loadson’each lifting equipment shall be estimated in proportion to ensure that the slin
ertical during lifting;

-pressure

ing equipment shall have a valid inspection certificate or other documentation confirminjg it is safe

ction and
rdingly.

s remain

1 dclaall 4 Jd 1o rad 34 £ ol 3 £ 3 s 1o Life o
ICT ITUAU SIIdIT TITULU TALTUTU LIIT T dlttUu La})ﬂ\,lby Ul CILIITT PICLC Ul C\.iullJlllCllL VVIICIT ITITLCU DCPGI

tely.

When the spacecraft is turned over, operators shall ensure that the horizontal projection of the
spacecraft’s centre of mass remains within the horizontal projection range of the lifting point’s envelope

atall

times.

8.2.6 Logistics

The following recommendations apply to internal logistics.

a) Theground handling safety requirements should be specified and documented in the transportation plan.

b) During transport, the product should be securely attached to the means of transport.
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During transport, an effective electrostatic discharge path should be maintained between the spacecraft
and the ground.

The transportation speed should not exceed the value defined in safety regulations.

Once the product logistics transportation route and plan are determined, they should generally not be
changed temporarily.

Safety requirements for electrical performance testing

9.1 Hazards to be considered

The following hazards should be considered for electrical performance test hazard analysis an@-gafety risk

assessment:

a)

b)

)
d)

9.2 Mepsures to reduce safety risks

the ¢nvironment, including both the ambient environment and the induced environrpent (e.g.
electtomagnetic effects);

safety-critical instructions;
produict and test facility control software failures;

safety related equipment, safety protection devices and other safetyassurance measures.

The folloyving requirements and recommendations support the'reduction of safety risks during|electrical

performahce testing.

a)

b)

f)

g)

h)

A technical safety management team should be established for space testing, responsible foymulating
techrlical safety control and management reéquirements, implementation safety measures and
condyicting inspections.

Before each test phase, the technical safety management team shall perform a techni¢al safety
inspection on power supply and distribuition facilities, as well as grounding of spacecraft and ground
facilities at the test site.

When testing high-power radiation devices, a secure enclosed area shall be set up and matked with
clearly visible warning signs!

Operators working in ultra-high frequency and microwave radiation areas shall wear anti-njicrowave
clothlng and anti-micfewave glasses.

For cpntrol commands involving dangerous or restricted conditions, locking and enabling mgchanisms
shall pe establishied (e.g. by means of software control, condition discrimination, hardware lo¢king).

The artivation of pyrotechnic devices shall be protected by a locking and enabling function, ensyring that:

1) lackingis only released prior to planned activation;
2) the activation command can only be sent after enabling;
3) thelocking is re-established after the activation commands are sent.

During the test, the safety state parameters of the spacecraft shall be determined and monitored in real
time (e.g. pressure and temperature of high-pressure gas cylinders, on-off state of the ignition power
source of the pyrotechnic devices, and the voltage and current of power supply bus).

Operators shall not stand at the hazardous direction of pyrotechnic devices during their installation.
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10 Safety requirements for environmental testing

10.1 Hazards to be considered

The following hazards should be considered for environment test hazard analysis and safety risk assessment:

a)

b)

)
d)

e)
f)

10.2 Mepsures to reduce safety risks

10.2.1 General

The following requirements and recommendations apply to environmental testing in general.

a)

g)

h)

k)

dangerous articles, such as explosive devices, toxic substances, radiofrequency sources, power supplies,
propellants and high-pressure gas sources;

the environment, including both the ambient environment and the induced environment (e.g. vibration,
shock, temperature, vacuum, electromagnetic effects);

pI'Od‘ ct and tact facility faanctinnal fonlic Ay Aol A arating nnnA-hnno

risks|that can arise or be introduced during the assembly and integration of the test-setu
handling of the product and test facility, and product logistics;

operdtor error;

safety-related equipment, safety protection devices and other safety assuranceimeasures.

The tpst site:

1)
2)

Operators shall regularly inspect the equipment under test and the test facilities during the te
If any| safety problem occurs, it shall be'imimediately handled and reported.

For epvironment testing, any toxiésubstances shall be replaced by substances or simulation f
the same test performance butg@slittle toxicity as possible.

In outdoor areas where nitrogen is emitted, signs shall set up to prevent personnel from suffo

Indoqr areas at risk of\breathable air contamination shall be equipped with oxygen dete
warnfing devices.

Work

When operating in a narrow or specialized equipment (e.g. nitrogen outlet), in areas whe
concdntration is below 19 % no personnel activity shall take place without protective equipm

T tC ST TOCIITCy TOrC troma o co- O o oo o O ptTotiit g COTTOTeroTTs;

shall be equipped with devices to reduce or eliminate hazardous and harmful factors;

shall be actively monitored, with an over-limitwarning function.

D, testing,

arts with

Cation.

ction and

shall not-beperformed in environments where oxygen content is below the specified limit, unless
oxygén-supplyprotective masks are worn and appropriate supervision is ensured.

‘e oxygen
pnt.

Evacuation training should be performed at least once a year and include rescue simulations.

In the event of operator fainting:

1)
2)

an emergency rescue plan shall be executed immediately;

rescue personnel shall be properly equipped during the rescue.

Work at height shall have appropriate safety measures in place.
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