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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
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Introduction

This International Standard defines the basic rules for writing an interface control document (ICD) between
spacecraft (SC) and launch vehicle (LV) organizations. The necessity of writing this International Standard
was expressed by the communication spacecraft community, which is faced with an increasing number of
launch vehicle agencies, with the objective of reducing workload and costs.

The gpplication of this International Standard will permit to control the compatibility of SC_with various LV
systems reducing thereby the risk of discovering incompatibilities late in the launch-preparationprocess.

LV
Stan
case

nd SC organizations may include additional topics if required. Some sections)of this

LV diawings and in tabular or narrative format with figures.

© IS0

International

ard may refer to elements that are not applicable to the LV, SC or launch range-characteristics, in which
they should be ignored. For most items, except when specified, the information’ can be provided in SC or
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INTERNATIONAL STANDARD ISO 15863:2003(E)

Space systems — Spacecraft-to-launch-vehicle interface
control document

1 cope
The purpose of this International Standard is to provide spacecraft (SC) and launch vehicle (LV) ¢rganizations
with the general format for presenting the interface control document (ICD) that verifies and| controls the
compatibility between SC and LV for a dedicated mission. This International Standard-addresses [the definition
of the mission, the compatibility of the SC with the LV environment, including all.méchanical, el¢ctrical, radio
frequency, and electromagnetic aspects related to SC to LV and SC to launeh range interface$, verification

analyses and tests for the induced environment, and the necessary facilities“and support for launch range
operations.

2 ormative references

The following referenced documents are indispensable for"the application of this document. For dated
refergnces, only the edition cited applies. For undated.‘references, the latest edition of the referenced
document (including any amendments) applies.

ISO 14303, Space systems — Launch-vehicle-to-spacecraft interfaces

3 Terms, definitions and abbreviated terms

3.1 | Terms and definitions

For tihe purposes of this document, the terms and definitions given in ISO 14303 apply.

3.2 | Abbreviated terms
EMC electromagnetic compatibility

EIRP effective isotropically radiated power

ICD interface control document
LV launch vehicle

RF radio frequency

SC spacecraft

4 Applicable and reference documentation

4.1 Applicable documents

The list of documents that are contractually binding and require a waiver or a formal agreement for any
modification shall be provided. This list shall include the applicable LV user’s manual.

© 1SO 2003 — Al rights reserved 1
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4.2 Reference documents

The list of documents that form the necessary database for the LV and the SC contractors in the course of the
launch preparation shall be provided. Typically, the list shall include the documentation related to the various
analyses and test programs specific to the mission.

4.3 Safety submission sheets

The list of safety submission sheets and corresponding current status shall be provided.

4.4 Waive
The list of ap

In case of co

5 Space

5.1 Gene

This chapter
definitions or

5.2 Missis

The purpose
should be ing
be addresse

5.3 Space¢craft description

5.3.1 Spad|

The general
be addresse

platform
overall s

fixed an

S

plicable waivers and corresponding current status shall be provided.

hflict between the above-listed documentation and the ICD, the latter shall take precedence.

craft mission characteristics

al

of the ICD is optional. It is for reference and information only/and does not establish intg
requirements.

bn description
of the SC mission and its orbital characteristiés: shall be described. An in-orbit view of th

luded. General aspects of the mission such as*ground network, coverage zones and lifetime
.

ecraft bus description

characteristics of the SC'bus including appendages shall be described. The following items
i

type and heritage if applicable);
tructure;

| deployable appendages;

attitude

rface

e SC
may

may

5.3.2 Spac

The payload

bnA" arhit contral cvctam
SHE-OrRH-GORrOor-SySter-

ecraft payload description

equipment and its purpose shall be described. The following items may be addressed:

antennas and associated frequency bands;
transmission characteristics;
transponder type and number;

electrical power.

© ISO 2003 — Al rights reserved


https://standardsiso.com/api/?name=a3aa7cd4fa147794cb57e19d1e4d0eb1

ISO 15863:2003(E)

6 Mechanical interfaces

6.1

General

This chapter of the ICD shall provide the specific characteristics and parameters that establish the mechanical
interface between the SC and the LV. The information can be provided in SC or LV drawings and in tabular or

narra

6.2
The |

adap
comg

6.3

The hinimum allowable SC fundamental frequencies in axial and lateral directions'shall be specif

6.4

Draw
usab
defle

with associated dimensions shall be provided.

6.5

6.5.1

All off

6.5.2

The f

— type;

— 1naterial;

— 4

—

tive format with figures.

Mechanical configuration

-er assembly within the payload compartment, which show and defin
onents, shall be provided.

Spacecraft fundamental frequencies

Usable volume

ings that show the allowable usable volume within the paylead compartment shall be p
e volume is determined by the physical clearances that are/ased on the static clearances
ctions of the fairing and SC. Critical clearance information, including detailed views of pro

SC-LV adapter interface

General

the characteristics of the physical and-geometric interface for both the SC and the LV shall &

Payload adapter description-(optional)

pllowing general characteristics of the payload adapter shall be described:

eometrical.shape;

iameter of upper and lower interface rings;

f the SC and
all interface

ed.

rovided. The
and dynamic
rusion areas

e described.

6.5.3

ada-nrapnaedtiac-af-acHion.
Idoo YMITUPUTLICo Ul TUUTY VU

Interface ring characteristics

Drawings showing side sections of the LV and SC interface rings with detailed dimensions and tolerances

shall

be provided. The following characteristics shall be specified:

a) material;

b) Young's modulus;

© IS0
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c) coating:

— surfaces in contact,

— other surfaces;

d) roughne

SS;

e) flatness/perpendicularity;

f) stiffness

— app
— sec
— iner

These requir
provides the

6.5.4 Separation system characteristics

Drawings sh
shall be speq

— number;
— location;
— nominal

— reduced

— maximum force;

— energy |

6.5.5 SC

6.5.5.1 General

icable length,
ion area,
tia.

bments are also applicable to a bolted interface between the LV and the-SC adapter when th
adapter.

bwing the separation-system actuator mechanism shall be provided. The following characte
ified:

stroke;

stroke;

er unit.

ating system description

properties ad listed below. When the SC contractor provides the adapter, the corresponding separation

The SC mq\ing and release system shall be described, including system characteristics and mg
spectrum at thed \V/-SC interface plane shall be shawn (QPP 102 7)

e SC

istics

terial
thock

6.5.5.2 ClI

ampband system

The following characteristics shall be specified:

a) coating:

— surf

ace in contact with adapter and SC,

— other surfaces;

b) roughness;

© ISO 2003 — Al rights reserved
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c) tension:
— ground or test configuration,
— flight configuration.
6.5.5.3  Pyrotechnic bolts
The following characteristics shall be specified:

— number;

— Ipcation;
— diameter;

— Iength;

— 1nass (of separated hardware);
I

e-load.

6.5.6] Mating-system installation

The grientation of the mating system with respect to the adapter, frame shall be defined.

6.6 | Connectors and microswitches

The gonnector interface shall be defined. The following\characteristics shall be considered:
a) supplier and part number;

b) quantity;

c) Ipcation and mechanical interface:

+ angular position,

— radial position,

— height from sepatation plane;
d) Iush-on and push*off loads;
e) energy released;

f)  geparation force;

g) evina index
PARM -

6.7 Purges and fluid-connection interface

The SC purge and fluid-connection interface shall be defined. The following characteristics shall be
considered:

a) location and mechanical interface:
— angular position,
— radial position,

— height from separation plane;

© 1SO 2003 — Al rights reserved 5
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b) push-on
c)

d)

and push-off loads;

energy released;

separation force.

6.8 Encapsulated SC access

6.8.1

SC items to

SC-access requirements

e accessed and purpose of access needed shall be listed and referenced to the SC coor

inate

system.

6.8.2 AccT
Information th

payload com

payload

location

s configuration

at shows the location and configuration of the required SC physical access)openings i
partment shall be provided, including the following indications:

compartment relevant dimensions;

of centre of door (s) referenced to the LV axes;

dimensipns of door(s).

7 Electrical interface

7.1

Detailed dray

Umbilical wiring diagram

vings of the SC-to-LV and SC-to-groundfacilities wiring diagram shall be provided.

7.2 Umbilical connectors

Organization
Umbilical co
between SC
Example figy

Connector ch

supplier

5 responsible for providing connector elements shall be identified.

hnectors shall be described for both the LV and the SC sides. The distinction shall be
servicing and SC.'pyrotechnic functions that are maintained on separate LV-SC conne
res of connectors-shall be included.

aracteristics;shall be defined as follows:

part nunpber;

h the

made
Ctors.

number

polarizin

location

harness

of pins available to user;

g key orientation;

insert clocking;

(see also 6.6);

backshell shielding requirement;

shielding requirement.

© ISO 2003 — Al rights reserved
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Umbilical wiring links

Umbilical links between the SC and the LV and between the SC and the electrical checkout equipment plugs
shall be described with the following characteristic, for each connector and each connector pin:

The

7.4

7.4.1| Pyrotechnic commands

The

Pyrotechnic commanhds shall be described with the following characteristics:

pin number;
function(s);

wire type;

isting and shielding;
raximum voltage (in volts);
maximum current (in amperes);
g¢nd-to-end resistance (in ohms);
lIne start;
ljne end;
maximum voltage at separation (if applicable);
maximum current at separation (if applicable);
gignal type;

signal frequency.

Electrical commands dedicated to spacecraft

5C contractor shall’ provide a schematic of the SC electrical circuits related to pyrotechnic

¢ommand.identification;

rrumber of redundant commands;

time of command initiation;

minimum time interval between commands (in milliseconds);
pulse width (in milliseconds);

voltage (in volts);

minimum all-fire current (in amperes);

maximum no-fire current (in amperes);

© 1SO 2003 — Al rights reserved
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— output isolation (in ohms);

— wire gage;

— wire type;

— wire length from LV-SC interface;

— circuit connectors to pyrotechnic devices;

— initiator characteristics.

The LV contractor shall indicate possible constraints applicable to the SC circuitry, in particular:
a) SC wiring-isolation requirements;

b) safety-plug definition.

7.4.2 Dry-lpop commands

Dry-loop comimands shall be described with the following characteristics:

— commar|d identification;

— number pf redundant commands;

— time of gommand initiation (on ground or in flight);

— resistange ON/OFF (in ohms);

— maximum, minimum and nominal voltage (in volts);

— maximum current (in amperes);

— on-board circuit isolation;

— grounding requirements;

— LV and $C circuit configuration.

The LV contractor shall indicate possible constraints applicable to the SC circuitry, in particular:

a) SC circit-protection requirements;

b) safety-plug.definition.

7.4.3 Electrical commands

Electrical commands generated by the LV for the SC shall be described with the following characteristics:
— command identification;

— number of redundant commands;

— time of command initiation (on ground or in flight);

— minimum time interval between commands (in milliseconds);

8 © ISO 2003 — Al rights reserved
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— maximum, minimum and nominal output voltage (in volts);
— maximum current (in amperes);

— current profile characteristics;

— command duration;

— grounding requirements;

— circuit configuration.

The LV contractor shall indicate possible constraints applicable to the SC circuitry, in particular:
a) C circuit-protection requirements;

b) C wiring-isolation requirements;

c) safety-plug definition;

d) electromagnetic-compatibility requirements.

7.5 | Separation-status transmission

The heasurement used to confirm SC separation shall be specified.

7.6 |In-flight telemetry

SC measurements transmitted via the LV telemetry system shall be characterized as follows:
— nmumber of channels;

— type of measurement;

— transducer range;

— gignal voltage;

— gampling rate;

— ¢ncoding format;

— gource impedance (in ohms).

7.7 | Power supply

The specification Tor electrical power provided by the LV 1o the SC, If required for pre-launch or 1light phases,
shall be defined as follows:

— voltage (in volts);

— current (in amperes);
— time of transfer;

— frequency;

— ripple noise.

© 1SO 2003 — Al rights reserved 9
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The LV contractor shall indicate possible constraints applicable to the SC circuitry such as:
a) SC circuit-protection requirements;
b) SC wiring-isolation requirements;

c) electromagnetic-compatibility requirements.

7.8 Earth-potential continuity

The SC requirements in terms of electrical continuity with respect to the Earth potential shall be expressed as
follows:

— location [of reference point on SC;
— maximumn resistance (in ohms) allowed between SC metallic elements and reference paint;

— maximuin resistance (in ohms) allowed for SC interface plane.

8 RF and electromagnetic interfaces
8.1 Chardcteristics of radio-electrical systems

8.1.1 LV rddio-frequency characteristics

The descriptlon of the LV transmitter and receiver characteristics and of the ground-radar transponders| shall
include the fgllowing information for each unit:

a) unit designation;
b) function|of unit;

c) frequengy band;

d) carrier flequency;
e) bandwidth corresponding to attenuations of -3 dB and —60 dB;
f)  carrier mpodulation:

— typs,

— indgx;

g) carrier polarization;
h) transmitter power (EIRP): maximum value;
i) field strength of receiver antenna: maximum value;
j)  antenna description:
— location;

— pattern and gain.

10 © IS0 2003 — All rights reserved
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8.1.2 SC radio frequency characteristics

The description of the SC transmitter and receiver characteristics shall include the following information for

each unit:
a) unit designation;
b) function of unit;
c) frequency band;
d) carrier frequency;
e) bandwidth corresponding to attenuations of -3 dB and —60 dB;
f)  garrier modulation:
1 type,
+ index,
+ Dbit rate,
+ sub-carrier frequency;
g) ¢arrier polarization;
h) neceiver frequencies:
+ local oscillator,
+ first intermediate,
+ second intermediate (if applicable);
i) ansmitter power (EIRP): nominal and maximum values;
j) Ield strength of receiver antenna: minimum, nominal and maximum values;
k) antenna description:

8.1.3| SCsitransmission plan

The

+ location (with\reference to SC drawings);

— pattern and gain.

BC-contractor shall provide the SC transmission plan. The status (ON/OFF) of each unit

8.1.2 shall be defined for the following typical phases:

before count-down sequence (number of hours to be determined);

described in

from the time of start of count-down sequence to a given time after SC separation, (number of seconds to

be determined);
in transfer orbit;

on station.

The LV contractor shall provide the list of events to be considered and the corresponding timetable.

© 1SO 2003 — Al rights reserved
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8.2 REF tel

8.21 SCR

emetry and command link

F-link definition

The SC RF-link requirements shall be defined by the SC contractor with the following indications:

type of li

purpose

number of sources and corresponding frequency bands;

nk requested (if several options are available);

of link;

link dest

events @

8.22 SCa

The location

coording

field of

8.2.3 RF-i

If RF links ar|
compartmen

— relative
referend
location

If RF links
correspondin

a) relative
b) referenc
c) location

nations;
orresponding to link activation and timetable.

htenna coordinates

of SC antennae shall be described with the following indications for eachantenna:

identificqtion;

tes in the SC reference frame;
iew.

nk implementation

b assured via an RF-transparent window, the location of the window in the corresponding pa
shall be described by the following information:

position of SC RF components;
e axes of SC and of LV payload compartment with relative angular position;

of LV RF window and corresponding coordinates;

dimensipns of LV RF window.

are assured via aspassive standard repeater system, the location of the repeater i
g payload compartment shall be described by the following information:

position of SC€_RF components;
e axes of\SC and of LV payload compartment with relative angular position;

of I/ Fepeater and corresponding coordinates.

lyload

h the

8.2.4 RF-link budget

For SC data transmission using RF links during ground operations, the following link budget information shall

be provided.

a) Telecommand:

1) at SC test equipment output:

12

frequency of signal,

bandwidth,

© I1SO 2003 — Al rights re
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— output power (maximal, nominal, minimal),
— modulation;
2) at SC omni antenna:
— frequency of signal,
— power density (maximal, nominal, minimal);

b) Telemetry:

1) at SC omni antenna:

— frequency of signal,

— bandwidth,

— output power: EIRP (maximal, nominal, minimal);
2) at SC test equipment input:
— frequency of signal,

— power density (maximal, nominal, minimal).

8.2.5| Base-band signal characteristics

For $C data transmission using base-band links\during ground operations, the following basg-band signal
chargcteristics shall be provided for the range system and the SC system:

a) Telecommand:

1) number of channels;

3

2) digital:

— code,

— Dbitrate;

$) analog:

— <:modulation,

— frequency;

4) acceptable input from electrical support equipment (level and offset);
5) adjustable output to SC (level and offset).
b) Telemetry:
1) number of channels;
2) digital:
— code,

— Dbit rate;

© 1SO 2003 — Al rights reserved 13
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3) analog:
— modulation,
— frequency;

4) acceptable input from SC (level and offset);

5) adjustable output to electrical support equipment (level and offset).

9 Launch vehicle and spacecraft mission characteristics

9.1 SC input data for mission analyses

9.1.1 Gendral

The SC con

9.1.2 Refe

The LV and

9.1.3 Ma31 and inertia characteristics

If the SC co
following dat

— The mags of the SC with related tolerances shall be-provided.

— The cen

SC reference frame with the origin locatedin the SC separation plane.

— Momentp and products of inertia and_related tolerances shall be provided with respect to a refe
frame parallel to the SC reference frame with the origin located at the SC centre of gravity. Inertia
between the transverse moments\of inertia and the longitudinal moment of inertia shall be indicated.

The prodlucts of inertia (P, P}, P.,) are defined as follows:

P,

P,

P

Xz

where

xyyy

dm

ence axes

figuration changes before it is separated from the*LV (deployment of antenna for instance
b shall also be given for the alternative configuration.

re of gravity coordinates and related tolerances shall be given in a reference frame parallel

N 2

= .[m xy dm =7,

= .[m yEdm =—1,,

ractor shall provide the input data defined in 9.1.2 to 9.1.5 for all SC configurations assoq
with operations conducted by the LV contractor.

iated

SC reference axes used for mission analysis studies shall be‘consistent with the mechanical
configuration| described in 6.2.

, the

o the

ence
ratios

= = 7

A ATTL Ed
Im Xz

z are the coordinates of the SC mass element expressed in the SC reference frame

(translated at the SC centre of gravity);

is the SC mass element;

1.1, I are the off-diagonal elements of the SC inertia matrix.

xy’

yz

— The SC static and dynamic imbalances and resulting tolerances compared with the LV specifications shall
be provided.

14
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Sloshing masses

Sloshing fluid masses shall be described for each tank by means of the following parameters:

— type of tank (bladder, material, etc.);

— type of propellant;

— maximum volume of tank;

— filled volume with fluid-fill factor;

— vLass of liquid;

—

If the
pend

For e

entre of gravity of wet tank in SC reference frame.

mass of propellants is a significant fraction of the total SC mass, the LV ~contractor m
Llum model of the sloshing masses for attitude-control analysis purposes,

ach tank, the pendulum model shall be defined for a 1-g and a low-g.gravity environment as

a) 1nass (corresponding to sloshing fraction);

b) |

c) |

ength;

bcation of attachment point with respect to the tank;

d) fjrst sloshing frequency (1-g model).

9.1.5

All S
shall

SC-mission constraints

C-mission characteristics that can affect the LV trajectory, the LV attitude or the sequence o
be indicated by the SC contractor,lincluding but not limited to the following:

— 1naximum allowable aerothermal flux at fairing jettisoning;

PR q
4

olar-aspect-angle constraint after fairing jettisoning;

— telemetry-data acquisition;

—

mitations on.angular accelerations or velocities;

eployment of appendages before SC separation with related time sequence;

ay require a

follows:

flight events

— yse’of inertial units before SC separation.

9.2

9.21

Trajectory and performance analysis

Sequence of flight events (optional)

The LV contractor shall describe the various key flight events and corresponding times. Flight events include
flight-related LV commands before lift-off, the flight and separation of the various LV stages, and the
payload(s) orientation and separation.

These data shall be derived and updated from the mission-analysis studies (see 9.2.2, 9.2.3 and 9.4.3).

© IS0

2003 — All rights reserved
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9.2.2 Orbit

The target orbit derived from the mission-analysis studies shall be described with the following set of typical
parameters:

— epoch: time of injection of the SC into target orbit;
— inclination, i, in degrees;

— altitude of perigee, H,,, in kilometres;

— altitude of apogee, H,, in kilometres;

— argumerlut of perigee, @, in degrees;

— target lopgitude of descending node, 2, with respect to the Greenwich meridian in degrees;
— target tryie anomaly, v, in degrees.

The above s¢t of parameters is standard for elliptical orbits.

For circular grbits, the semi-major axis, a, and the eccentricity, e, are generally used-as alternatives to pgrigee
and apogee altitudes.

For escape ¢rbits, the apogee altitude parameter, H,, is replaced by the-hyperbolic excess velocity squared,
C3, and the inclination by the declination of the departure asymptote.

For geostatipnary-transfer orbit or similar type of orbit, the equivalent true altitude at first apogee pagsage
shall be indidated.

Any alternatiye set of orbit parameters can be provided uponragreement between the SC and LV contracfors.

9.2.3 Injection accuracy

The LV injegtion accuracy resulting from the final-mission-analysis studies shall be defined in terms ¢f the
orbital parameters as described in 9.2.2.

As minimal ipformation, the standard deviations (10) of the orbital parameters shall be given as listed below.
As an option| a covariance matrix of the same parameters may be provided:

— Ai, in deprees;

— AHp, in Kilometres;

— AH,

5 in Kilometres;

— Ao, in degrees;

— AQ in degrees.

The above set of parameters is standard for elliptical orbits.

For circular orbits, the semi-major axis, a, and the eccentricity, e, are generally used as an alternative to
perigee and apogee altitudes as follows:

a) Aa, in kilometres;
b) A(esinw);
c) A(ecosw).

For escape orbits, the apogee altitude parameter, H,, is replaced by the hyperbolic excess velocity squared,
Cs.
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9.3 Launch windows

9.3.1 General

Launch windows shall be presented in tabular or graphical form in UT hours (universal time).

9.3.2 SC reference launch window (for multiple SC launches only)

The SC reference launch window shall be calculated by the SC contractor from the SC constraints (see 9.3.5)
on the basis of a reference orbit associated with the standard dual launch window provided by the LV
contractor.

The reference launch window shall be expressed in terms of a reference time and cover a period
NOTH The reference time is related to an orbital event such as the first perigee passage, for instance.

The LV contractor shall present the superimposition of the SC reference window and the L.V stang

9.3.3|] SC final launch window

The
(see
lift-off time and covers the foreseen launch period.

9.3.4] Combined launch window (for multiple SC launches only)

The

9.3.5| Launch-window operational constraints (for.multiple launches only)

The
account in the calculation of the SC launch window, including but not limited to the following:

a) golar aspect angle (SAA) with respect.fo one or two SC reference axes:
+ in the separation attitude,
+ in the apogee boost motor (ABM) firing attitude;
b) $AA with respect to sun sensors during Earth-acquisition manceuvres and ABM firing;
c) sun-eclipse duratioh,in transfer orbit;
d) 1noon-eclipse‘or-interference of the moon with Earth sensors;
e) ground-station visibility and aspect angle (when the trajectory ground track depends on the Iz

BC final daily launch window shall be calculated by the SC contractor on'the basis of the S
9.3.5) with the actual orbit parameters (see 9.2.2). The final launch window is expresse

SC contractor shall describe the various sub-systems and operational constraints that a

9.3.6/ LV launch window

pf one year.

ard window.

C constraints
i in terms of

| \V contractor shall present the superimposition of the\y\SC contractor final launch wingow and the
copagsenger launch window.

'e taken into

unch time).

The LV shall specity the maximum LV launch window duration.

9.4 SC pointing and separation

9.4.1 Spin velocity

For a spinning SC, the spin requirement shall be defined as follows:
— spin velocity (revolutions per minute) and tolerance;

— spin axis with respect to the SC reference frame;

— spin direction (to be clearly shown in a figure).

© 1SO 2003 — Al rights reserved
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9.4.2 SC attitude at separation

The LV contractor shall define an orbital reference frame so that required SC orientations at separation can be
specified. The orbital frame orientation may be fixed with respect to the orbit plane or linked to the SC orbital

position.

The SC contractor shall define the SC orientation just prior to separation in the following terms;

a) spinning

SC:

— components of the SC spin axis in the orbital reference frame;

— acc
b) triaxially|
— com
— acc
— acc
When the S
expressed ir
ambiguity in

The LV cont

system chardcteristics.

9.4.3 Orien

The SC kindg

spacing analgses shall be indicated and compared with the LV specifications by the LV contractor in ter

mean value
a) spinning
— spin
— tran
— dep|

— rela

bptable tolerance on the SC spin axis orientation;

stabilized SC:

ponents of the SC axes in the orbital reference frame;

pptable tolerances on the orientation of the SC axes;

bptable tolerances on the residual transverse velocities.

C separation attitude depends on the solar aspect, the_ corresponding constraints shd
the SC reference frame in such a way that the required ‘“attitude can be determined w

he orbital reference frame as a function of the solar direction components.

actor shall indicate possible restrictions to the above ‘requirements due to the LV attitude ¢

itation performance
matic conditions immediately after s€paration resulting from the final pointing, separatior
nd standard deviation of the following parameters:
SC:

velocity;

sverse angulardvelocities;

pinting of.the SC angular momentum vector;

liveseparation velocity between SC and LV;

Il be
thout

bntrol

and
ms of

b) triaxially

— tran

P (W a¥al
SldUINZLZTCU O,

sverse angular velocities;

— depointing of all 3 SC axes;

— relative separation velocity between SC and LV.
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10 Verification analyses for induced environment

10.1 General

The results of the analyses of the final verification shall be stated either explicitly, or by reference to applicable
documents, in order to assess the compatibility between the LV and the SC for the induced environment. A
verification matrix may be used for this purpose.

10.2 Mechanical environment

10.2.—Staticacceleration

The ptatic acceleration profile related to the LV flight shall be obtained from the trajectory] analysis as
described in 9.2.

10.2.2 Quasi-static loads

A synthesis of static and dynamic flight loads calculated at the SC centre of gravity shall be prqvided on the
basig of the dynamic coupled load analysis (processed with a test-verified. SC-model).

10.2.3 Low-frequency longitudinal vibration

The envelope of all longitudinal sine and transient vibrations:at the SC base shall be providedl in terms of
equivalent longitudinal sinusoidal vibrations over the frequengy-range of interest.

10.2.4 Low-frequency lateral vibration

The ¢nvelope of all lateral sine and transient vibrations at the SC base shall be provided in terms [of equivalent
lateral sinusoidal vibrations over the frequency.range of interest.

10.2.6 Random vibrations

The ¢nvelope spectrum of the flightslevel random vibrations in the longitudinal and lateral direcfions shall be
provigled.

10.2.p Acoustic noise

The flight-level noise~spectrum under the payload compartment shall be provided in terms of ocjaves or third
of ocjaves.

10.2.f Shock

The Tnvelope shock spectrum generated by the LV at the LV-SC interface plane shall be providetf.

When the SC provides the adapter, the SC contractor shall provide the envelope shock spectrum generated
by the SC separation system at the LV-SC interface plane.

10.2.8 Critical clearances

If applicable, the results of the dynamic-clearance analysis of the SC critical points protruding outside the
payload usable volume (see 6.4) shall be provided.
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10.3 Thermal environment

10.3.1 General

The detailed SC thermal environment related to the ground and flight phases shall be described in the LV-SC
final verification coupled thermal analysis.

10.3.2 Air conditioning

A drawing showing the SC inside the payload compartment with a representation of the airflow path may be
provided. The following pavload-compartment air-conditioning parameters shall be indicated for the various

operation ph
— inlet tem
— outlet te
— relative

— filtration

bses:
perature;
mperature (optional);

humidity;

— air flow flate;

— air velod

ity;

— cleanlingss.

10.3.3 Aero]

The maximu
any other hig

10.4 Static

The time hist

10.5 Contd

If applicable,
provided.

The SC cont

thermal flux

M aerothermal flux value shall be providéd-for the fairing-jettisoning event and, if applicabl
h-flux flight event, with the corresponding phase duration.

pressure

ory of the static pressureinside the payload compartment during the flight shall be provided.

mination and cleanliness

the results of.the/contamination and cleanliness analysis conducted by the LV contractor sh

actor_shall provide a list of the SC materials outgassing characteristics.

e, for

all be

10.6 RF andelectromagnetic environment

10.6.1 LV-generated radiation

The LV contractor shall describe the radiation emitted at a specified LV station by the LV transmitters in terms
of electrical field as a function of radio-frequency bands.

10.6.2 SC-generated radiation

The SC contractor shall describe the radiation emitted at a specified SC station by the SC transmitters in
terms of electrical field as a function of radio-frequency bands.
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10.6.3 Range-generated radiation

The LV contractor shall describe the range electromagnetic environment including telemetry, telecommand
and radar transponders.

10.7

Overall compatibility

A conclusion on the compatibility between the LV and the SC with respect to the induced environment shall be
formulated on the basis of the results presented in 10.1 to 10.6.

11 Verification tests

11.1

Cong
shall
for th

11.2

11.2.1 General

The
SCd

The dlistinction shall be made between structural model (SM) used for qualification purpose, prot

(PFM

The l

PR q
4

— modal survey;

PR q
4

— acoustic noise;

— rnandom vibratién;

JR— q
b

For €

General
ise information showing the compliance of the SC test results with the corresponding LV

S purpose.

SC mechanical-environment qualification and acceptance tests

5C contractor shall briefly describe the test philosophy*adopted in order to verify the compg
Esign with the LV environment requirements as definediin the LV user’'s manual.

) used for qualification and flight, and flight model (FM) submitted to acceptance tests only.
st of tests applicable to the SC shall be indicated considering the following series of possible

tatic load;

inusoidal vibration;

eparation shock.

requirements

be provided either explicitly or by reference to applicable documents. A verification matrix may be used

liance of the

oflight model

tests:

ach type of test in 11.2.2 to 11.2.7, the test article and the test configuration shall be desq

ribed briefly,

with

he distinction between Tlight, Tlight-type and simulated hardware. [he time and place of

requirements and related conclusions shall be indicated.

11.2.2 Static load test

est, the test

The maximum longitudinal and lateral loads shall be provided for the envelope test cases in comparison with
the quasi-static loads of the LV user’'s manual.

11.2.3 Modal survey test

The test results for the major SC structural modes shall be compared with the SC dynamic model data.
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11.2.4 Sinusoidal vibration test

The SC unnotched base input profile shall be described and compared with the LV-required levels.
Preliminary notch parameters shall be agreed between the LV and the SC contractors on the basis of the SC
design loads and LV-SC dynamic-coupled load-analysis results. Final notch parameters shall be established
during testing.

11.2.5 Acoustic noise

The SC acoustic input levels shall be described and compared with the LV-required levels.

11.2.6 Random vibrations
The SC randpm vibration input levels shall be described and compared with the LV-required levels)

11.2.7 Separation shock test

The type of test and corresponding input spectrum shall be described and compared with the LV requirements.

11.3 LV-SC¢ compatibility tests

The list of tegts applicable to the SC shall be indicated considering the followihg series of possible tests:
— match-mate;

— separatipn;

— umbilica] connector pull-out;

— clearande measurement;

— EMC;
— end-to-gnd electrical;

— REFlink.

12 Launch range operations — Facilities and support

12.1 Range¢ capabilities

1211 Gem—1ra|

The LV contractor shall provide to the SC contractor a detailed documentation describing the overall facilities
and support available for launch range operations. Only items specific to the SC launch campaign shall be
mentioned in this section of the ICD.

12.1.2 SC preparation facility

The LV contractor shall describe the facilities and equipment provided for processing the SC, including
specific additional requirements from the SC contractor.

22 © IS0 2003 — All rights reserved


https://standardsiso.com/api/?name=a3aa7cd4fa147794cb57e19d1e4d0eb1

