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Foreword

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

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting. Publication "as
| Standard requires approval by at least 75 % of the member bodies casting a vote.

drawn to the possibility that some of the elements of this document may be the)subject of ps
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2 was prepared by Technical Committee ISO/TC 20, Aircraft and space~vehicles, Subcomm
ce systems and operations.

consists of the following parts, under the general title Space systems — Early operations:
Spacecraft initialization and commissioning
Initialization plan

Commissioning report
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Introduction

The three parts of ISO 10784 provide spacecraft (SC) manufacturers and operators with a specific form and
format for writing SC initialization plans and commissioning reports required to configure and verify the SC
to perform normal mission operations. Often, SC manufacturers and operators have defined these plans
and reports uniquely for each programme, or regional, national and corporate organizations have unique
initialization plans and commissioning reports. The three parts of ISO 10784 aim at establishing a common
language and form for SC stakeholders. The use of one form and format will simplify stakeholder understanding
of initialization and commissioning activities.
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Space systems — Early operations —

Part 2:
Initialization plan

1 [Scope

A general definition of initialization is that it begins at separation of the spacecraft (SC) from the [auncher. In
sonje cases, a more exact definition will be that initialization begins in flight, upon planned’changg in mode or
statg of the SC from the launch configuration. Commissioning is completed when the(SC, includingl|its payload,
is certified for initial mission operations. Prior to certification for mission operatians} the SC is degcribed as a
test|article in the three parts of ISO 10784. ISO 10784 does not include a requirement for contingency plans,
but Hoes include a statement of the need for contingency planning.

Thig part of ISO 10784 provides SC manufacturers and operators with.a specific form and forgnat to write
spagecraft initialization plans required to configure and verify the SC to perform normal mission|operations.
Singe the SC is considered a test article at this phase of its operational life, ISO 17566 is used as p hormative
refefence in constructing the initialization plan. It provides SC manufacturers, operators and other sfakeholders
witl a common language and form to verify and document spacecraft initialization prior to normal|SC mission
operations.

2 |Normative references

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

ISO|10784-1, Space systems — Early operations — Part 1: Spacecraft initialization and commissipning

ISO| 17566, Space systems — General test documentation

3 |[Terms, definitions and abbreviated terms

3.1| Terms and definitions

For the purposes of this document, the following terms and definitions apply.

341.

commissioning

certification of a spacecraft as ready for mission operations

31.2

early operations
period from initialization to commissioning for mission operations

31.3
initialization
initial functional and operational checkout of a spacecraft following separation from the launch vehicle

© 1SO 2011 — All rights reserved
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3.2 Abbreviated terms

LV launch vehicle

PL payload

SC spacecraft

4 Initialization plan

4.1 Introduction clause of the initialization plan

411 General

The introdugtion clause is a preliminary element which shall be used to give general information or commen
about the tgchnical content of the initialization plan and about the reasons prompting-its preparation. Becg
the spacectaft is not yet certified for operations, it is described as a test article. The,iritroduction shall inc
a brief desdription of initialization and its objectives. It shall not contain requirements.

4.1.2 Obje¢ctive

The objectiy
or other de
document.

41.3 Sco

The scope
applicability

The initializ
objectives.

4.1.4 Bac

The backgr
if that inforr

4.2 Refe

4.21

General

/e subclause shall specify the desired initialization outcomg.in terms of SC certification, accepts
velopment. The objective may reference other clauses\or subclauses which appear later in

pe

subclause shall define, without ambiguityythe SC, the range of testing covered by the plan and
of the plan in relation to fulfilling SC initialization objectives.

ation plan document shall provide_input information for the generation of overall commissio
The initialization plan document may be a part of the overall spacecraft programme test plan.

kground

bund subclause is optional. If included, it may discuss the background of the spacecraft progran
hation benefits the-overall understanding of the initialization plan.

renced documentation

This clause
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use
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Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption
has been obtained.

4.2.2 Normative references

Normative references are published standards and specifications that provide requirements or constraints for
initialization. The required format for the list of normative references is shown below.
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Document number

Document description

Revision level/Release date

4.2.3

Applicable references

Applicable references are programme-related documents that provide requirements or constraints for
initialization. The required format for the list of applicable references is shown below.

Dopcument number

Document description

Revision level/Rel¢ase date

424

Informative references

Infofmative references are documents included for information only. Sueh“references amplify of clarify the
document content but do not contain requirements applicable to the initialization plan. They can be standards,
other publications or drawings, for instance. The required format for‘the list of informative referencgs is shown
belqw.

Dopcument number

Document description

Revision level/Rel¢ase date

4.3

4.3

Nomenclature

Terms and definitions

Thel terms and definitions subclause shall provide the definitions necessary for the understanding of certain
ternps used in the initialization_plan. The terms and definitions subclause shall include only those itgms specific
to the initialization plan concerned. In some cases, a project dictionary or glossary may be refererjced.

4.3.2

Symbols

The| symbols subelause shall provide a list of the symbols necessary for the understanding of the jnitialization

plan.

Unlgss'there is a need to list symbols in a specific order to reflect technical criteria, all symbols shopld be listed
in anhabeticaI order.

The symbols subclause shall include only those items specific to the initialization plan concerned.

4.3.3

Acronyms

The acronyms subclause shall provide a list of the acronyms necessary for the understanding of the initialization

plan.

The acronyms subclause shall include only those items specific to the initialization plan concerned.

434

Abbreviated terms

The abbreviated terms subclause shall define the abbreviated terms used in the initialization report.

© 1SO 2011 — All rights reserved
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4.4 Purpose of spacecraft initialization plan

4.41 Overall description

This clause shall describe the overall process as it applies to the scope of the document concerned and how it
relates to the initialization strategy matrix.

4.4.2 Initialization strategy matrix

The initialization strategy matrix (see ISO 10784- ‘I) shall spe0|fy the minimum set of operatlonal reqwrements
tO be Verlfl ct VVII.IIIII LI < lJICIII GIIU l.I < VUIIIIUGLIUII OLIGLCHIUD LI at VVI:: A UIII}JIU_YUU I.U Dalloly lIIUOU IUL'UIIUIII ntS
This matrix|shall also be utilized to establish pass-fail criteria within the scope of this plan. Use for the ‘matrix
the layout shown in ISO 10784-1:

Even Time Operational SCor PL Prerequisites Notes
requirement procedure or constraints

4.5 Plan|description

4.5.1 Genferal

The plan dgscription shall provide a general description of the initidlization approach.

4.5.2 Initiglization approach and methodology

This subclause shall contain a description of the logi¢.behind the initialization flow and a general descrigtion
of the methpds used.

4.5.3 Initiglization flow

This subclapse shall provide informatian on the flow and sequence of initialization events. Include a flow chart,
waterfall chiart or spreadsheet, if appropriate.

4.5.4 Spafecraft

4.5.4.1 Identification

This subclduse shall'specify how the spacecraft is uniquely identified (e.g. in terms of name, registrgtion
number, etd.).

4.5.4.2 Description

This subclause shall provide a general description of the spacecraft.

4.5.4.3 General configuration

This subclause shall provide information on the configuration of the spacecraft in general terms. Configuration
control methods shall also be included.

4.5.5 Initialization set-up

This subclause shall provide a general description of the initialization set-up, including mechanical and electrical
support equipment and facilities.

4 © 1SO 2011 — All rights reserved
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4.5.6 Specialized tools

This subclause shall describe any specialized tools to be employed in the initialization process. These might
include items such as analytical tools, specialized equipment for providing mechanical support to articles,
specialized equipment for providing electrical support to articles, and custom simulators and software.

4.5.7 Supporting analyses

This subclause shall provide a general description of the analysis required to be performed in support of set-up
definition or plan execution.

4.5.8 Activation input data

Thig subclause shall provide a general description of the planned input methodology.

4.5.p Activation output data

Thig subclause shall provide a description of the data which will be generated duringthe initializatiop sequence.
4.6| Initialization configuration requirements

4.6.1 Spacecraft configuration matrix

Thig subclause shall provide a specific identification of the spacecraft configuration. This might bg in the form
of the physical and electrical configuration, spacecraft modes’and states and/or software versions.

4.6. Measured spacecraft parameters

Thig subclause shall contain information, measuredon the SC, which is pertinent to initialization. Fpr example,
the measured mass of the SC might be includéed for a modal survey to aid in model verification.

4.6. Functional configuration

4.6.8.1 General

Thig subclause shall containa detailed description of the physical and electrical SC system states for
initiglization.

4.6..2 Operational mode

Specify the opgerational mode in which the SC is configured for each stage of initialization. Specify if the
spagecraft.is.in the launch, the operational or another configuration and how the operational modg is defined
(solar arrays deployed, etc.).

4.6.3-3—Etectricat-systenrstate

Specify the details of how the electrical system is configured with regard to which systems are powered and
operational.

4.6.3.4 Mechanical-system state

Specify the configuration and operational state of mechanical devices.

4.6.3.5 Pyrotechnic-system state

Specify the configuration and operational state of pyrotechnic ordnance devices and associated electrical
systems.

© 1SO 2011 — Al rights reserved 5
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4.6.3.6 Propulsion-system state

Specify the configuration and operational state of all propulsion systems and associated electrical systems.

4.6.3.7 State of other systems

Specify the

configuration and operational state of all other systems.

4.7 Ground-system requirements

4.71

This subcla

4.7.2 Equ

This subcla
and model

4.7.3 Inst

This subcla
A table sho

Facflity identification and Tocation

use shall specify the location, name and address of the control facility.

pment

use shall specify the facility equipment to be used for initialization. Equipmént name, descrig
humbers should be included.

rumentation

Lise shall contain a description and listing of facility instrumentation required for the physical setf
Ild be included containing instrumentation description, the parameters measured, model numb

quantities, ¢tc.

4.7.4 Inteffaces to the spacecraft

This subclause shall specify the interfaces between the control facility and the SC.

4.7.5 Software

This subclause shall contain a description andisting of specific facility initialization software required fof
physical sef-up. Examples are software for sequence control, data analysis, data transmission, data dis
and plotting.

4.7.6 Data acquisition and analysis’'systems

This subcls
numbers sh

use shall specify th@ facility equipment to be used. Equipment name, description and m
ould be included.

4.7.7 Other infrastructure required for initialization

This subcla

use shall specify any other facility hardware not covered in other subclauses of the document.

tion

-up.

ers,

the
play

bdel

4.7.8 Grol

bhd-system-constraints

This subclause shall specify any control facility constraints that might affect the operation, such as physical
access, hours of operation or manpower availability.

4.7.9 Operational limitations on the ground system

This subclause shall specify any operational limitations on the control facility, such as test equipment load
limits, crane/lifting limits, cleanliness levels, etc.

4.7.10 Ground-system safety limitations

This subclause shall specify any control facility characteristic that might produce personnel or hardware safety
issues due to the characteristics of the test article or the initialization requirements.

6
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4.8 Procedural initialization requirements
4.8.1 Set-up

4.8.1.1 General description

This subclause shall provide a general description of the set-up, including mechanical and electrical support
equipment and facilities. A sketch or photo may be included for clarity.

4.8.1.2 General description

Thig subclause shall provide a description of how the SC and control facility are integrated for the*¢xecution of
the |nitialization plan.

4.8.1.3 Drawings

Thig subclause shall specify, and if practical include, the drawings needed.

4.8.1.4 Figures

Thig subclause shall specify, and if practical include, the figures needed.

4.8.1.5 Schematics

Thig subclause shall specify, and if practical include, the schematics needed.

4.8.2 Initialization sequence

Thig subclause shall identify steps needed to prepare for execution of the initialization plan.

4.8.3 Supporting analyses

Thig subclause shall provide a general description of the analyses required to be performed ir] support of
initiglization set-up definition or exeeution.

4.8.4 Spacecraft operations’after initialization

Thig subclause shall speeify the operations that will occur after the initialization sequence is completed.

4.8.6 Spacecraftinitialization software

Thig subclause’ shall contain a listing and description of required test software unique to the SC.

4.8.pC-Calibration

This subclause shall specify the appropriate calibration reference and describe the calibration techniques.
4.8.7 Initialization conditions for contamination control on orbit

4.8.7.1 Control of contamination due to non-volatile residues

If applicable, specify the maximum non-volatile residue that is allowable during initialization.

4.8.7.2 Control of particulate contamination

If applicable, specify the maximum particulate contamination that is allowable during initialization.

© 1SO 2011 — Al rights reserved 7
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4.8.8 Activation input parameters, tolerances and limits
4.8.8.1 General
This subclause shall provide a description of the planned input parameters and their limits.

4.8.8.2 Activation input levels

This subclause shall specify the initialization input levels, if applicable. A table of levels may be included for
clarity of presentation.

4.8.8.3 Ad

This subcla

4.8.9 Acti

This subcla

4.8.10 Data acquisition

This subcla
digital samy

4.8.11 Data processing

This subcla
such as dig

4.9 Spac

4.9.1

Different or
part of ISO

to be perfomed for initialization to be_successful. The descriptions in this subclause describe those funct

and the ass

4.9.2 Pergonnel

Key person
format.

General

tivation level tolerances and limits

use shall specify initialization level alarm and abort limits.

vation output data

use shall provide a description of the data which will be generated during initialization.

Lse shall specify how data will be acquired and what form the data will be in. Parameters suc
le rates, storage parameters and full-scale ranges may be giyen here.

Lise shall specify how data will be processed and what the analysed output data will be. Parame
tal sample rates, storage parameters and full-sgafe ranges may be given here.

ecraft initialization team

fjanizations structure their teams to meet their own requirements through this complex phase.
10784 does not lay down requirements for team structure. However, there are functions that n

ociated personnel requirements.

nel shall be/specified for execution of the initialization sequence of events, using the follo

ters

his
eed
ons

ving

Tif

le Name Phone Email

Mission director

Test conductor

Systems/e

ngineering leader
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