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Foreword

08:2008(E)

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-g

avernmental in liaison with 1SO_also take part in the waork 1SQ collaborates clo

ly with the

Interr

Interr

The main task of technical committees is to prepare International Standards. Draft internation

adop
Interr

Attention is drawn to the possibility that some of the elements of this document may be the sub

rights

ISO 7

SC 14, Space systems and operations.

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, F

ed by the technical committees are circulated to the member bodies for lvoting. Publi
ational Standard requires approval by at least 75 % of the member bodies casting a vote.

. ISO shall not be held responsible for identifying any or all such patent rights.

2108 was prepared by Technical Committee ISO/TC 20, Aircraft and space vehicles, S

Part 2.
al Standards
cation as an

ect of patent

ubcommittee
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Introduct

It is essential

ion

that non-flight items which have been used for test, safety or as production aids are removed

from flight hardware before flight, so that they do not interfere with mission performance. In order to achieve
that requirement, positive identification of such non-flight items is needed. A log needs to be maintained of all
critical non-flight items pertaining to a stated piece of flight hardware. Each item needs to be identified by
coloured streamers and cavers as apprapriate Upon remaval from the hardware evidence of remaval needs

to be recorded for each item, e.g. by placing the item in a dedicated accountability box thatds|then
photographefl when full to demonstrate complete removal of all non-flight items from the hardware.| This
International|Standard addresses the identification of non-flight items and the control measures)required to

ensure their femoval before launch.

Throughout this International Standard, the minimum essential criteria are identified by the use of th¢ key

word “shall”.
mandatory, &

Recommended criteria are identified by the use of the key word ’shotld”, and whilg not
re considered to be of primary importance in providing serviceable, economical and prdctical

procedures. Peviation from the recommended criteria is acceptable only after careful consideration, extensive

testing and th

orough service evaluation have shown alternative methods to be satisfactory.
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INTERNATIONAL STANDARD 1ISO 22108:2008(E)

Space systems — Non-flight items in flight hardware —
Identification and control

1 cope

This |nternational Standard describes the identification of critical non-flight items in space flight h

ardware and

the grocedure to account for their complete removal prior to flight. This Internatiopal)Standafd is used in

contgxt with project-specific quality requirements and procedures related to flight-hardware
activities prior to launch and at the launch site. Verification of removal of critical non:flight items is
this International Standard.

Remgval of other non-flight items is outside the scope of this International. Standard and is verifig]
inspgction procedures.

2 erms and definitions

For the purposes of this document, the following terms and.definitions apply.
21
critigal non-flight item

item Jof non-flight equipment whose presence.in or on launched flight hardware would severe|
missipn performance

EXAMPLE Protective equipment cover,_safety device, locking pin, fastener, ground support interface e
2.2
other non-flight item

item pf non-flight equipment-that is not considered in the procedure described in this International

EXAMPLE Tape and-connector caps that can be used to provide temporary protection.

3 Controkmethod

3.1 | General

and related
described in

d by relevant

y jeopardise

quipment.

Standard

The confrol of critical non-flight items shall consist as a minimum of three elements, as follows:
a) log of critical non-flight items;
b) visual identification of critical non-flight items;

c) storage of critical non-flight items.

© 1SO 2008 — All rights reserved
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Appropriate procedures for handling non-flight items should be defined. In addition, good practice may involve
using additional documentation, including

the operation manual, and

a data card for the products involved.

Note that the log of critical non-flight items implies maintaining a full list of all critical non-flight items, as well

as a log reco

rding the current status of each item.

3.2 Responsibilities

A person or ;Lersons shall be identified as being responsible for each of the following tasks:

a) ensuring
b) providin
c) creating
d) ensuring
e) retaining
f)  establish

that each critical non-flight item is identifiable as described in this International Standard;
) a complete list of critical non-flight items;

the log of critical non-flight items;

the log is maintained accurately;

the log and evidence of removal with an appropriate level of security;

ing a dedicated storage facility for critical non-flight items.

Suggested r¢sponsible bodies are indicated below.

Non-flight itg
colours.

The organizations responsible for fitting the non-flight item should ensure that it is identified in accorg

with this Inte

ms should be designed and manufactured with provisions for identification and to the ¢

national Standard.

The flight hardware design authority should produce a list of all critical non-flight items, identifyin

requirementg
Using these
— the prep|

for contn

for major test phases and launch site activities.
ists, a delegated qualityrepresentative or other person should be responsible for

aration of the critical non-flight item log,

its subsgquent signature endorsement when these items are removed, and

plling ‘@ccess to the dedicated storage facility.

N ¢

ahninionae o —+Hd-b roc
o norartsS—STiou

brrect

ance

y the

The assigne

LAY I AN B v )

nepnatible—farrarewvs 4 nan-fhabiitama ot raaith oo i t d
PUTNSTOTCTOT TCTIO VAT Ot o=y i iteTTS, tOg T tTCT— it assoclale

streamers/covers and their placement in the dedicated storage facility. At completion of each placement, the
technician should sign the log against the relevant item(s).

3.3 Log of critical non-flight items

The identities and serial numbers (where applicable) of all critical non-flight items shall be recorded in a non-
flight items log when the item is attached or assembled to the flight hardware.

NOTE

Specific logs

An example of a non-flight items log is given in Annex B.

may be produced identifying the individual requirements for the following major activities:

© 1SO 2008 — All rights reserved
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vibration testing;
spin balancing;
solar simulation;

launch activities.

Individual logs shall be maintained for each piece of hardware, as appropriate. These logs shall be compiled
into a single flight hardware log, from which it can be ascertained that all non-flight items have been removed
when the flight hardware is complete and ready for launch.

WherL the critical non-flight item is removed from the flight hardware, the removal shall be recard

The
persqa

3.4

Critic
(e.g.

clear
requi

emoval should also be recorded in the product's data card (when this is used) together
ns responsible for this operation along with their signatures.

Visual identification

al non-flight items fitted to flight hardware at assembly, integration anddest (AIT) and subse
environmental test, fuel loading and installation of the flight hardware~onto the launch veh
y and visually identified. Identification may be by the attachmeént of streamers confo
fement of 4.1, or where the use of streamers would cause a-hazard themselves (e.g. me

optical sensors) coloured covers may be used.

The 1

Each

3.5

hethod of identification shall be recorded in the relevanticritical non-flight items log book.

streamer and cover shall be uniquely identified to simplify checks for missing items.

Storage of critical non-flight items

clearly identified as to its purpose. This fagility shall provide appropriate and identified storage

non-
item

ltemg
equig

All fix

Critic
perio
does

All c]itical non-flight items removed from the_flight equipment shall be placed in a dedicated st

ight items and any special tools required for their installation or removal. It may also contain
reference so the presence of alllisted items can quickly be determined.

too large for the dedicated-storage facility (e.g. thruster covers or items of mechanical gr
ment) shall be kept atasafe, controlled and identified location.

ings for covers, etc;'shall be fully accounted for and maintained with their respective covers.
al non-flight.items placed in the dedicated storage facility, or otherwise kept securely, shall

H not less™than the operational period of the equipment they were protecting if the operat
not explicitly state otherwise.

ed in the log.
with a list of

quent stages
cle) shall be
'rming to the
chanisms or

porage facility
for all critical
a configured

bund support

be kept for a
onal manual

3.6

Removal of non-flight items from flight hardware

As each critical non-flight item is removed from the flight hardware (even temporarily), it shall be placed,
together with the associated streamer or cover (as applicable) and associated special tools, in the dedicated
storage facility. Items too large for this facility shall be stored in an appropriate place, if possible, nearby. The
critical non-flight item log shall be signed and dated by the technician removing the item and by the delegated
quality representative. During removal, particular care should be taken to avoid damaging the flight equipment,
and large metal non-flight items (e.g. thruster covers) should be earthed up to the moment of their removal.

Critical non-flight items that are repeatedly removed and replaced (e.g. test equipment) shall be reinstated in
the log each time they are placed on the flight equipment such that the non-flight item log reflects the current
configuration of non-flight items on the flight equipment at all times.

©I1SO
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Evidence of removal and the log of critical non-flight items shall be retained until non-flight item removal for
the item concerned is confirmed by mission performance verification or until the end of the mission.

3.7 Evidence of removal

An appropriate method shall be used to provide lasting evidence that all critical non-flight items have been
removed from the flight hardware and placed in their dedicated storage facility or location. Evidence may be in
the form of photographs.

This evidence shall be attached to the log.

4 Materi

4.1 Identi

411

Some typica
requirementg

The length g
should be vig

4.1.2 Mate
All materials
environment
use in clean

Streamers a
personnel an

Attachment @
41.3 Colo

Streamers s
Colours used

fication streamers/covers

Gengdral

als and construction

streamers are described in Annex A. Identification streamers and covers should conform f{
givenin4.1.2to 4.1.4.

f the streamer should be selected to suit location of installation. While the attached stre
ible, the length should be kept as short as possible to avoid damage in the attachment area.

Fials
5 to which they are likely to be exposed (e.g. high or low temperature, vacuum) and suitab
rooms and flight hardware assembly halls.

nd covers shall be of a material s€lected to prevent physical damage or contaminati
d items of flight hardware.

evices for streamers shall besmade from a non-degradable material.

iring and identification

hould be coloured-using a standard format to identify the non-flight items to which they pe
for identification'should draw attention to the streamer and cover.

o the

amer

used in the construction of identification streamers/covers shall be compatible with the

le for

bn to

rtain.

Colours such as those~described in ISO 3864-1 and I1SO 14625 may be used. Where this is the case)| their
meaning shquld becclearly stated on the relevant project documentation and drawings and the operations
manual.

Streamers may—alse—be—identified—to—further—elarify—theirpurpose—{e-g—REMOVEBEFORETFFHGHT” or

“REMOVE PIN BEFORE FLIGHT”). The wording on the streamer may be written in the language of the flight
hardware manufacturer, but the manufacturer should take into account the language used at the launch site.

Examples of

the wording in several languages are presented in Table A.1.

4.1.4 Method of attachment

Streamers shall be securely attached to the non-flight item, using appropriate attachment devices. In some
instances, it may be appropriate to link a series of covers with fixing wire or lightweight line and identify them

as a set with

a suitable streamer.
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4.2 Storage facility

The accountability box and trays should be constructed from materials that will not produce contamination in
an area with a controlled environment (e.g. a satellite assembly building).

The storage location of each critical non-flight item shall be identified with the description as recorded in the
list of critical non-flight items and the log book.

The storage facility shall be constructed to ensure controlled access at all times, in order to prevent the
unauthorized removal of contents.

© 1SO 2008 — All rights reserved 5
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Annex A
(informative)

Typical identification of streamers

Figures A.1 and A.2 illustrate some typical streamers.

_ 71llz)] REMOVE PIN BEFORE FLIGHT

Figure A.1 — Streamer with lanyard (see Reference [3])

=== REMOVE BEFORE FLIGHT

Figure A.2 — Streamer without lanyard (see Reference [4])

Some alterngtive language translations of the wording for streamers are given in Table A.1. Readerg are
encouraged fo use one of these translations and to bear in mind the languages of those likely to handle the

spacecraft.

Table A.1.— Alternative languages

Language Warning 1 Warning 2
English REMOVE PIN BEFORE FLIGHT REMOVE BEFORE FLIGHT
French RETRAIT PROTECTION AVANT VOL RETRAIT AVANT VOL
Japanese TEFANCEY #BAE T EFRTIZERSb
Portuguese REMOVER O PINO ANTES DO VOO REMOVER ANTES DO VOO
Russian BbITalWwmMTb WTbIPb Nepes nyckom CHsTb Nnepea nyckoM
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https://standardsiso.com/api/?name=36c9c27eacd0b09221d3404dfcdc0905

ISO 22108:2008(E)

Annex B
(informative)

Critical non-flight items log

Table B.1 shows a suggested format of the critical non-flight items log.
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