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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.

The procedy

described i

different types of ISO documents should be noted. This document was drafted in accordande\wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

editorial ru

Attention is

drawn to the possibility that some of the elements of this document may\be the subje

ia needed/fo

ect of

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

any patent 1

Any trade npme used in this document is information given for the convenience of users and doe

ights identified during the development of the document will be in thé)Introduction ar
on the ISO list of patent declarations received (see www.iso.org/patents).

constitute ah endorsement.

For an exp
assessment,

Barriers to Trade (TBT) see the following URL: Foreword - Sufiplementary information

The commit
SC 14, Space

anation on the meaning of ISO specific terms and\expressions related to confor

1d /or

S not

mity

as well as information about ISO’s adherence to*the WTO principles in the Technical

tee responsible for this document is ISO/TC-20, Aircraft and space vehicles, Subcomm

systems and operations.

ittee
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Introduction

This International Standard is intended for application at realization of interstate, intergovernmental
or non-governmental space activity, between operators of some country and different organizations on
the basis of their space activity contracts.

Interfaced (connected) devices development by two and more designers (commands, organizations,
developers of other specializations, etc.) creates a need for coordination between them to prevent
interfaces discrepancy for unlimited possibilities of design (construction) perfection during the
creation of space technics.

This|International Standard establishes basic requirements for interface control doc¢u
writing and interface control procedures for the following items included in launchcsysteém: payload,

laun¢h vehicle, ground support equipment (according to ISO 14625:2007) and launch sit

with|technical systems). Notably

a)
b)
)
d)
e)

ICD
all st

Serv

Appl

CD between payload and launch vehicle (according to ISO 15863:2003),

CD between ground support equipment and payload (this International Standard),

nents (ICD)

e (buildings

CD between ground support equipment and launch vehicle (this\International Standard),

CD between items of ground support equipment (this Intetnational Standard), and
CD between ground support equipment and launch site(this International Standard).

bnables systematic creation (development), operdtion and management of interface

5 b) to e) at

ages of life cycle of launch system. It is necessary for the purpose of guarantee of lalinch system
nornmal functioning, prevention of accident and geduces of acceptable risk at joint space projects and

ces of space vehicles insertion into space.

cation of this International Standard at design and development stages will improve

compatibility of all interfaces [b) to e)].

Appl

control and

cation of this International Standard at operation stage will improve launch system safety and
facilitate control of interfaces.
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2015 - All rights reserved


https://standardsiso.com/api/?name=78ff7698767bb685cd520e178ae37e5c



https://standardsiso.com/api/?name=78ff7698767bb685cd520e178ae37e5c

INTERNATIONAL STANDARD

ISO 17689:2015(E)

Space systems — Interface control documents between
ground systems, ground support equipment and launch
vehicle with payload

1 Scope

This
for o

Inten

prop
envil

Cont
defin
deve
succq

This
writi]
laun
with

[nternational Standard is applied for organizations developing ground support equipny
perators performing space activity.

erties of ground support equipment (i.e. performance, functions or enduraegto launch

Fol of interfaces, independently of its frequency or depth, cannot ¥eplace stages of
ition of high-quality production and development of technical requirements of project
opment. Interfaces control is used as a control process that cat provide necessary vd
pssful finishing of design at a stated in contract period.

International Standard establishes basic requirements: for interface control docu
ng and interface control procedures for the following items included in launch systg
'h vehicle, ground support equipment (accordinge 1SO 14625:2007) and launch sit
technical systems). Notably

a)
b)
‘)
d)
e)

2
For t

2.1
intel

Terms and definitions

CD between payload and launch vehicle (acdording to ISO 15863:2003),

CD between ground support equipment:and payload (this International Standard),
CD between ground support equipment and launch vehicle (this International Standar
CD between items of groundisupport equipment (this International Standard), and

CD between ground suppert equipment and launch site (this International Standard).

he purposes©f'this document, the following terms and definitions apply.

rface.control document for ground support equipment

docujment which describes mechanical, hydraulic, pneumatic, thermal, electric and other p4
inteﬁgces between ground support equipment and launch vehicle, items of ground support

onment or quality assurance provisions) which are defined in technical specifications|

ent and also

face control documents format defined here does not contain the descriptigns-regargling various

mechanical

parameters
, design and
rification of

ments (ICD)
m: payload,
e (buildings

d),

irameters of

equipment,

ground support equipment and launch site objects (building constructions with technical systems), and
which is used to control these parameters

2.2

ground support equipment
units and systems necessary for the prelaunch operations and operations for launch of payload and
launch vehicle (rocket fuelling systems, gas supply systems, thermostating systems, launch pad, units
for LV installation on launch pad, ground support equipment control systems, etc.)

© ISO
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2.3

launch site

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

[SOURCE: ISO 14620-2:2011, 3.16]

2.4

launch system

system made up of a launch vehicle, the associated launch complex, launch site, payload, ground support
equipment and associated airborne equipment (including software), control systems, navigation

P, a 1 1 i1 s e
System, tra] PetoT s procteattres ecessary personterantany - otrer-assoctrareatens

[SOURCE: IS0 14620-2:2011, 3.18]

2.5
launch range
systems, fadilities and means, not part of the launch system, required to provide the hecessary sefvice
and support for carrying out a launch campaign and to ensure safety and security of persons, agsets
and protectjon of the environment

2.6
launch complex
site assignegl to or owned by a launch vehicle operator to operate a launch vehicle

[SOURCE: IS0 14620-2:2011, 3.14]

2.7
launch vehijcle
any vehicle fonstructed for the purpose of operating in.guter space, or placing one or more payloads in
outer space,|as well as any suborbital rocket

[SOURCE: IS0 14620-2:2011, 3.19]

2.8

payload
space vehicle or group of space vehicles on a single-launch vehicle intended to perform a speg¢ified
function or $eries of functions

[SOURCE: IS0 14620-2:2011, 3.24]

2.9
ground safety
arrangemerts intended to reduce and control safety risks identified in ground prelaunch and launch
activities ofja manned or unmanned space vehicle

pys Arrangements include protecting people, public and private property, and the envirorment
a=and-adiy mathe nationa eagulato 23A elated to-g upationa afe and-health *kers’
environment, space, etc.

[SOURCE: ISO 14620-2:2011, 3.8]

2.10
hazard
existing or potential condition of an item that can result in a mishap

Note 1 to entry: This condition can be associated with the design, fabrication, operation, or environment of the
item, and has the potential for mishaps.

[SOURCE: ISO 14620-2:2011, 3.9]
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mishap
accident
unplanned event or series of events resulting in damage or potential for damage

Note 1 to entry: While sometimes used synonymously, an “accident” generally means a severe type of “mishap”.

[SOU
2.12

RCE: ISO 14620-2:2011, 3.20]

acceptable risk

safet

dura
time

EXAN
comp
that g
that

[soy

2.13
intel
spec
obse

Note
execy

3.1
in la
cons

v risk the severityv and the prnh;\hi]ifv of which mav he reasonably m‘rppfpd by huma
ble or irreversible foreseeable consequence on health, Earth, and the environmentgat]
and in the future

PLE A safety risk may be acceptable for crew members of a manned space vehicl
arable to that of test pilots, for the personnel participating in hazardous activities.when it is ¢
findustrial workers, for people, public and private property, and the environment; when it is ¢
f other hazardous human activities (e.g. high-speed surface travel).

RCE: [SO 14620-2:2011, 3.1]

'faces controller
alist in the scope of launch complexes or organization of space activity which ¢
Fvance by organization-executor at realization of contract of space technics creation

1 to entry: Interface controller may be indicated in contract between space technics leading d
tors. Leading developer can let a contract with controeller.

reneral

ICD for ground support equipniént is developed as separate document for each p
inch system: payload, launch vehicle, items of ground support equipment, launch s
fructions with technical systems):

d)

CD between ground support equipment and payload (this International Standard);
CD between ground-support equipment and launch vehicle (this International Standar
CD between itéms of ground support equipment (this International Standard);

CD betweewground support equipment and launch site (this International Standard).

The leading enterprise-developer of ground support equipment is responsible for the deve

list

ICD. for this equipment.

ity, without
the present

e when it is
pmparable to
omparable to

ontrols ICD

eveloper and

art included
te (building

d);

opment of a

The leading enterprise-developer of a Taunch site supervises types, quantity and Iocation of interfaces
of ground support equipment items which were developed by the enterprises according to ICD for items.

The developers of items of a launch site develop ICD and coordinate them with other enterprises which
are developers of the items which are interfaced.

3.2 The initiative in determination of interfaces design belongs to the enterprise having a ready
(existing) item or element of the device in relation to the enterprises which should develop an interfaced

item

or device at participation in the joint project.

The organization which performs launch services of space vehicles gives the full information about

inter

faces of launch pad to the organization which orders the launch services.

The payload authorities shall provide interface condition to operator.

© ISO
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3.3

Each interfa
EXAMPLE

— XXXXis th
—YYYYisth
— 000 is the

— AAAisth

:2015(E)

[t is necessary to have a note in the technical specification about presence of ICD on item.

ce shall have the code which contains the basic information about it.
ICD XXXX-YYYY-000-AAA - interface code, where

e source item code,

e consumer item code,

interface number, and

code of place where the interface is located

After interfd
this interfad

EXAMPLE

Number of
technical sp

3.4 ICD cd

The specifi
example, IC]

The interna
which need

For simple
interface bd

3.5 The g4

Launch complex developers shall order.process of drawing up ICD.

The general

ICD pro
ICD stry

ICD dirq

Scheme of ¢

ice number, a reference number or code (in brackets) may indicate the drawing (list) W
e is figured.

A110-B010-001-005 (A110.08.03.01).

here

ymbols and use of figures and letters in index should correspond to“approved codes in

ecifications.

indicator like the letter «G» may be added separately to picture (drawing) codsg
D XXXX-YYYY-000-AAA-G).

ICD is developed when there are many interfacesinside items of ground support equip
to be controlled.

search, it is permitted to indicate itemi‘of ground support equipment to which
longs.

bneral order of drawing up ICD asfollows.

requirements for an ICD are as follows:

vides distribution 6fwork and responsibility between developers;
lcture has hieranchical construction (see Figure 2);

cts the control of works of developers during creation of interfaces.

ivisiennof components launch site is presented in Figure 1. The responsible develd

In be drawn in the form of text, in the form of picture (drawing) or in complex (text
picture) forin.

and

(for

ment

1 the

pers

are defined|

system comjponents.

for"working out and handing in to co-authors of requirements to interfaces of lalunch
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Figure 1 — Example of launch site structure

© IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=78ff7698767bb685cd520e178ae37e5c

:2015(E)

ISO 17689

MHOMLIN NOLLYWIOANI
ANV ADYEANI 40 ad1

[HONVY HONVF 40101

dTOIHAA HONNVT A0 ddI

XdTdNOD  HONNVT A0 ddI

X4TdWOD NOLLYYVdadd
Aavo1Avd 40 ddl

SNVHW ONILAIT
V NOLLV.LYOdSNVY.L A0 dDI

a

40 SINAWTAINOTY 40 SLNIWHIINOHM 40 SLNAWAAINDHY 40 SLNIWIINDHY 40 SINAWTAINOTY 40 SLNIWZIINDHY
a W o1 4 0 s 1L N d W g ¥ 1 1o D d H
SLNIWHTE ANV SLYVd 40 ani
| | |N o1 L vy RJl iy uoa 1 a 1@ N 1L d N o p 3
| | | Jo Nsgfw o v a A gl a | a Ny s Ja | | | |
a0 VvV L Mm a3 »a N 5 1 s 4 a a vV L 4 a
Fl v | s a1 EBE o 1| s a | 14
NjJO I L V T|T V L|S NJk a N Vv bl Iy €L n NV W
) [ il Al oJr o f 4
1L s H D n v q H N[ o N If L s 4 L
95 N I L S @& TV N I 4
_ _ _ _ 1 0 N <_z q h_z [ <_ W a z_< _z 0 __ L ¢_ 4 4 d o_ _ _ _ _
5 N I 1 0 &70 4 ¥ )

S 5 ) g - 5 5 g3 S 5
g S s ° g S Sl z = g 5 g _
= ° 2 ] o =] ] E <] z3 S £z =]
> ] 5 ~ @ ] 3 S8 (=94 EEl =] = EE _ 4
z - g 2 g “ = 2l | 2 |E2] (52 g ac g 2
o = a z3 3 = = £2 Z4 ZE 3 25 =4
o @ = =1 =] = =L = 2 E ) S £= =) =
= 8 = E e8 =) 53 - e z2&E EE] 2= = ZZ S =
= = = 3 33 o o S SEE = > g3 =13 = Sa - z
2 s 2 z 5 ge 53 S EEE 25 £g )= z 2 z g
g 3 = g5 =9 =g S B B EEI R EE Tz = EE g S
z P = g °g e A N | N EE N EE g 2 EE E E
S < & = I~ > I 2 g% = =< - o =9 = =
= = = z c = B =H] g s z 52 5
= > g & g S S =2 g H

=< z a =) g 2 z 2

MHIOMLIN
NOILVWYOANI ANV ADYINA
40 dD1 40 LSI'TAYVINWNS

IONVY HONNVT A0 adI
40 LSI'TAIVINWNS

dTOIHAA HONNVT 40 ddI
40 LSITAYVININNS

XdTdINOD HONNVT A0 ddI
40 LSI'TAYVINNNS

X4TdWOD NOLLYYVdad,
avO0T1AvVd 40 ddI
40 LSI'TAYVIWINS

SNVAW ONILAIT
ANV NOILLV.LYOdSNVY.L 40 ddI
40 LSI'TAIVINWNS

SJUAUWINDO( [0.3U0D
90BJ193U] JO ISI'T ATRWWNS JO 2IN3ONNS

324 a1 Yo sadexg

Figure 2 — Examples of structure of interface control documents of the launch site
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The leading developer of components launch system hands in requirements to interfaces to the co-
authors-developers of components of vehicle, to developers of complexes of launch system and to
developers of components of complexes.

Developers of complexes and developers of components of complexes give proposals to leading
developers of launch system in process of the coordination of requirements

— about specification of the requirements of interfaces,
— about formats of execution of the ICD,

— about division of works on interface creation,

— about dates of performance ICD, and
— g3bout stages and terms of the control of works on realization (creation) of the-interfacgs, etc.

Developers of components make launch system according to ICD and according to the coordinated
requjrements.

4 Requirements to ICD execution
4.1 | Requirements to item ICD execution

4.1.1 ICD should include the following:
— ¢over sheet;

— Tevision record;

dpplicability;

— (dlescription of the interface;

— Yerification requirements.

4.1.2 The cover sheet of ICD should contain the following items:
— ICD title;
— ICD designatioh.

Fornjal designation intends for ICD identification. It can consist of several blocs in figures and letters.

EXANPLE

BRloc 1 ! Bloc 2 ! Bloc 3 ! Bloc 4 ! Rloc 5 ! Bloc 6

This designation consists of 6 blocs which include letters/figures symbols, separated by dash.
Bloc 1 identifies project.

Bloc 2 identifies the type of document (ICD here).

Bloc 3 identifies the document item according to the product tree (or items in case of interface).
Bloc 4 is used for defining the differences of the same type, same object, but different versions.

Bloc 5 consists of one or several figures which define the number of the particular document. This number
defines the type of the documents which are used for the one unit according to the dividing circuit.
Figures of the number are determined by side (participant) which has own enumeration of documents.

© IS0 2015 - All rights reserved 7
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Bloc 6 consists of two to four letters that define the enterprise which has written the document.

There are different variants of designation which can be used by participants for reliable identification
of documents:

issue da

te;

issuing organization.

4.1.3 The revision record should contain the following description:

revision

nnmhnr;

revisior
summa

authori

414 App

definiti

units of]

4.1.5 Desq
types of inte
etc.), locatio

Information|

It is recomjmended to state information jnsthe form of tables on types of interfaces. Inte

yation.

applicalple documents;

date;

y of revision contents;

icability record should contain the following information:

hns;
measure.
ription of the interface should specify title and nuniber of units which correspond interf

h (coordinate), parameters, indication of hazatds, and description of the interface struc

about interface should be stated clearlyand definitely.

aces,

rfaces (mechanical, electric, pneumatic, hydraulic, thermal, electromagnetic, radiofrequiency,

fure.

rface

parameters| included in the table are defined by the developer on the basis of need of maximal
information about interface.
EXAMPLE
Table 1 —~Phneumatic interfaces of gas-supply system A110
Operatin Parameters Interface
Interfacefnumber p 5 Location drawing
environment P, MPa T, °C Q, m3/c number
i Liquid nitrogen . 20,0 25,0 0,04 A110-BO1p-
A110-B(Q10-001 (LIN) Premises 10 1 45 £0,01 001-G
Table 2 — Electric interfaces of gas-supply system A110
Parameters Interface
Current . :
Interface number t Location drawing
ype 1(A) U (M) R () number
A110-E020-001 AC\DC Build 2 room 5 1-1,5 121 <0,005 Allé)(-)lE_(()}ZO—

The table should include all value ranges which parameters take during setup, tests and operation. If
these values are different, it should be noted what conditions correspond to that parameter value.

© ISO 2015 - All rights reserved
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It is necessary, for more information, to give pictures (drawings) of premises which indicate interface
location and coordinate, and pictures (drawings) of interface structure which can be included in ICD or
can be registered separately as an annex.

Examples of drawing appearance are shown in Figures 3 to 6.

Examples of interfaces location between launch vehicle, ground support equipment and launch site
(building constructions with technical systems) are shown in Figure 7.

A110 B010

v

//
\

T
o

/f
‘\L
$150x2,5

———’_’f__—'_\_i\_
"1
P56x2

Key

1 dase

2 ipolation

3 ipside pipe

4 lralf-coupling

Figure 3 — Interface A110-B010-001 (A110.08.03.01)
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Key
a

b

10

A110 B020

[i1
i

i
N

P

P56x2

et~ A
|
I
|
|

—egm}

F
B

Flange “0” of control system 1.
Flange of liquid oxygen filling system.

Figure 4 — Interface A110-B020-002 (A110.08.04.01)
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$56x2

Figure 5 — Interface A110-B020-005 (A110.08.05.01)
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#A110 B020  A110-B020-001 @'

Vo 777 777777 77
.1000 :
7 |
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il arvrerrries 7

24\/

L

. 3
ORI YIRS TR

Figure 6 — Coordinate of interface A110-B020-001 (A110.08.03.01)
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1=0a

WO1~501

3

U0 =501

EQ1=%i

POlI-S0]1-02
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FPO1-FOl1-

1

ROI=wudil-01

4,
07/550

PO1=501-

X
N
-

RO1-S01}-01

Key

1  control system (the technological equipment)

4 illumination (the technical system)
2 gas supply system (the technological equipment) 5  ventilation (the technical system)
3 refuelling system (the technological equipment) 6

power supply system (the technological equipment)

Figure 7 — Examples of arrangements of interfaces between a launch vehicle, objects of a
launch site and elements of the grounds technology equipment
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