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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.
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Introduction

Space programmes, and the space systems developed by them, are complex, incorporate many different
technologies, and can last for many years progressing through several different stages from conception
to disposal or other disposition. When a space programme advances from one stage to another,
substantial changes in the breakdown of project management structures, hereinafter collectively
called project breakdown structures, of the programme and the type and amount of resources required
can occur; a programme is often composed of one or more projects. In addition, there can be attendant
risks to either the success of the project or to the well-being of project equipment or to personnel. Well-
regulated project breakdown structures can be an important factor in ensuring that all factors are

[ g g proj own structures| that form a
work for the project in each of the several different stages, and assist in ensuring that the risks
ell understood and accepted. Use of this document as a basis for the framework [of activities
comprising the project, the necessary resources, controls, inputs, outputs, and results is|intended to
enhance communications between different organizations that participate in alproject, arnld can assist
in reflucing costs and schedule of performing the project in each stage.

This|document is intended to complement and supplement similar-project breakdown structure
procgesses, requirements and recommendations contained within, IS0/ 14300-1, which [serves as a
higher-tier International Standard for this document and for such qther space systems angl operations
International Standards that require formal project breakdown structures.
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Space systems — Programme management — Breakdown
of project management structures

1 Scopes

This document specifies processes, requirements and recommendations for the breakdown of
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Tt TITAITAgETEIt StIUCtUTeS, Collectivety catted project breakdowTT Structures, 1t
us specification (i.e. requirements), functional, product, work, cost, business andyor
kdown structures that are established and implemented to contribute to the succes
ramme, which is often composed of one or more projects. It specifies the various typ
kdown structures and gives processes, requirements and guidance concerning the col
t breakdown structures.

document is applicable to project breakdown structures for a project,)including at thg
gramme, i.e. level 0, as indicated in ISO 14300-1. It is intended to be-uised either by an
oper as a partial basis for programme processes or as a basis foran agreement betweg
) customer.

document also provides descriptions of the kinds of\project breakdown structui

cominonly useful in contributing to the success of a space project. Other project breakdow

not d

2

The
cons
unda

ISO 1
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3.1

Fort

escribed in this document also often contribute tothe success of a space project.

Normative references

following documents are referred to i the text in such a way that some or all of t
Fitutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of\the referenced document (including any amendme

0795, Space systems — Programme management and quality — Vocabulary
4300-1, Space systems — Programme management — Part 1: Structuring of a project

3462, Space systems'= Guidelines to define the management framework for a space proj

[erms, definitions and abbreviated terms

Terms.and definitions

he-purposes of this document, the terms and definitions given in ISO 10795 and the foll

erms of the
banizational
s of a space
bs of project
mposition of

top level of
ndependent
bn a supplier

es that are
h structures

heir content
applies. For
hts) applies.

ect

bwing apply.

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

— ISO Online browsing platform: available at https://www.iso.org/obp

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

3.1.1

breakdown structure
framework for efficiently controlling some aspect of the activities of a programme (3.1.2) or project
(3.1.3)
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programme
group of projects (3.1.3) managed in a coordinated way to obtain benefits not available from managing
them individually

3.1.3
project

unique process consisting of a set of coordinated and controlled activities with start and finish dates,
undertaken to achieve an objective conforming to specific requirements, including the constraints of
time, cost and resources

[SOURCE: I§
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pviated terms

st breakdown structure
ganizational breakdown structure
brk breakdown structure

brk package

ew of project breakdown structures
ral

'e are generally several types of projectibreakdown structures that are generatq
ramework for efficiently controlling the programme, or its projects, and producin
bed to between the customer and the'supplier. The project breakdown structures shall
itional framework of a tree in aceordance with ISO 23462.

oject breakdown structuresitree as used in this document is an arrangement of re
ments characterized by having a top-level node, or summit, that is broken down into I

some degree of reaserableness or of diminishing returns of further breakdown. A t1
nstructed for project breakdown structures because the lower-level elements are
ged. In a projéct’breakdown structures tree, a hierarchical relationship exists bet}
the same level of breakdown to the next higher related node element above; in add
the sameevel of breakdown often have interfaces with other items at the same level.

project breakdown structures described in this clause and in Clause 5 are expressed int
5 ‘agreement or contract between a supplier and a customer, where the project breakd

d to
b the
have

lated
wer-
ually
ee is
more
veen
tion,

erms
lown

structures are based upon the supplier's workshare. However, the same principles, processes and
requirements for project breakdown structures can be used by an independent developer, in which case
the project breakdown structures are for the complete system product that can be developed entirely
by the independent developer, or by the independent developer and subcontracted suppliers.

4.2 Relationship of project breakdown structures

4.2.1 Inthe context of ISO 14300-1, the various project breakdown structures within a programme or
project originate with the level 0 customer's set of requirements. Based upon the business agreement
and from the customer's requirements, a level 1 supplier develops a set of specifications, each containing
requirements, that satisfies the level 0 customer's requirements. The specifications are organized in a
hierarchical specification tree, with lower-level specifications containing requirements that flow down
from higher-level specifications.
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4.2.2 From the requirements contained in the specification tree, a function tree shall be generally
generated. The functions determine what shall be performed by the level 1 supplier's workshare portion
of the system, which can be the complete system; the functional requirements in the specification tree
specify how well the requirements shall be performed. The specification and functional trees shall
be used to generate the design elements of the system product, which is arranged as a product tree.
The development of the specification, and hence requirements, tree, is an iterative process with the
development of the function tree and the product tree to develop lower levels of each of the trees.
Depending upon the situation, the requirements within the specification tree may often contain the
functions expressed as functional requirements in sufficient manner that a function tree may not need
to be separately generated, in which case only a specification tree may be generated.

4.2.3
breakdown structure (WBS), which is a hierarchical tree with lower-level tasks providing
related to the node task above. The WBS serves as a reference for the identification. of cq
arrapged into a cost breakdown structure (CBS), which is a hierarchical tree oflower cd
related to the next higher node cost element above.

4.2.4
resu
worKshare, which is arranged as a hierarchical tree of lower organizational elements r
relatpd, to the next higher-level node organization.

4.2.9
deve
level
agre
This
each
level
strugture that hierarchically depicts these-subcontract relationships.

4.3

The purpose of generating and maintaining a set of project breakdown structures is to pro

a)

f)
g)
h)

The tasks needed to develop the trees resulting in the system product are arrang

The WBS and CBS, along with the overall management organization of the leve
t in a programme or project organizational breakdown structure {OBS) for the level

In the context of ISO 14300-1, when the level 1:supplier subcontracts part of
opment to one or more level 2 suppliers, each level~2 supplier develops a similar §
project breakdown structures based upon the-équirements contained in the sub
bment with the level 1 supplier, which in effect-becomes the customer for the level
process of generating further lower-level project breakdown structures is similarly
successively lower level of supplier relatienships. If a level 1 supplier initiates subcont
2 supplier or other lower level supplier§ythe supplier generates a business agreement

Purpose of project breakdown structures

4 framework for ensuring that all requirements, functions and products of the systen
identified and arranged in a logical relationship that can be traced to, and satisfy, th¢
fequirements;

gn identification of all tasks and resources needed to generate the system product;
4 cost relationship to the tasks being performed;

dmrorganizational context for the programme, or project, to perform the tasks needed

bd in a work
more detail
st elements
st elements

| 1 supplier,
1 supplier's
eporting, or

the product
et of lower-
contractual
2 suppliers.
repeated for
racts with a
breakdown

yide:

h design are
customer's

to generate

ftha“crrctban,

et
eSSy St protacT,

an identification, by name, within the organization of the responsible person for performing each

task element within the WBS;
a basis for configuration control once a particular project breakdown structure is base
a framework for identifying risks and subsequent risk management;

a basis for effective management of changes;

lined;

a basis for financial control and interface responsibilities resulting from business agreements.
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4.4 Tailoring

The requirements and other provisions contained within this document may be tailored to conform
to the specific circumstances of a particular business arrangement. Tailoring involves examining the
requirements and other provisions contained in this document for a specific programme or project and

potentially:
a)
b)
c)

selectin
modifyi
adding

g only a subset of the requirements and other provisions;

ng selected requirements and other provisions;

new reguirements and other provisions:

d) some cq

5 Proces
5.1 Gene

5.1.1 For
contractual

5.1.2 For

ISO 14300-1f

5.1.3 For
specified in

5.2 Specification tree

5.2.1 Basg
the supplier
workshare.

5.2.2 Asp
to which the
can be the
arrangemer
at the top o

next lower hierarchical level; the same process can then be performed to arrive at successively |
evelstof requirements. This process generates a tree of requirements; the requirenments

hierarchal 1
are contain

mbination of a), b) and c).

jses and requirements of project breakdown structures
ral

simplicity, the term “customer” shall hereinafter refer to the lével 0 customer that |
relationship with the level 1 supplier as specified in ISO 14300-1.

simplicity, the term “supplier” shall hereinafter refer to the level 1 supplier as specifi

simplicity, the term “lower tier supplier” shall*hereinafter refer to a level 2 suppli
[SO 14300-1, and may be extended to mean suppliers at even lower levels.

shall generate a specificationitree for the portion of the system product that is the sup

ecification tree is the breakdown into successively lower levels of detail of the require
complete systemi_or some subset of the system. The specification tree is a hierard

t of specifieatiens, which contain the requirements at each hierarchical level. Sta
' summit ]evel, each requirement is broken down into more detailed requirements 4

bd-in. a tree of specifications. The requirements at each hierarchical level are trac

to require

d upon the business agreement.or contract agreed to between the customer and SUIF),IF

las a

ed in

eI as

lier,
ier's

ents
portion of the system product shall comply, which, depending upon the business agreermlent,

hical
rting
t the
DWEr,

bable

ents at the next higher hierarchical level The requirements at the top or summit

level

conform to the customer's requirements that are contained within the contract or are normatively
referenced to by the contract. Annex A provides an example of a specification tree.

5.2.3 The development of the specification, and hence requirements, tree, is an iterative process with
the development of the function tree and the product tree to develop lower levels of each of the trees.

5.2.4 The requirements in the specification tree shall contain all the requirements needed to
develop and produce the portion of the system product that is the supplier's workshare. If a supplier
subcontracts part of the workshare to another supplier, a specification tree shall be developed by the
lower-tier supplier and be incorporated as part the higher-tier supplier's specification tree.
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5.2.5 The specification tree, and the requirements therein, shall be subject to customer approval and
subsequently placed under configuration control. Changes to the requirements in the specification tree
shall be approved by the customer.

5.3 Function tree

5.3.1 Based upon the business agreement or contract agreed to between the customer and supplier,
the supplier shall generate a function tree for the portion of the system product that is the supplier's
workshare.

5.3.2
shall
from
spec
funcf
to ar]
and
The f
be p¢
agre
the s
hiers
top,
cont]
tree.

5.3.3
spec

5.3.4
and 4

5.3.5
Syste
anot
part

5.3.6

be performed by the supplier's portion of the system product. The top-level functions

or specified by, the customer's requirements that result in the top-level speeific
fication tree. Starting at the top or summit level, each function is decomposéd into m|
ions, or subfunctions, at the next lower hierarchical level; the same process.can then b
rive at successively lower, hierarchal levels of functions. This process generates a tree
brovides the framework of the performance of the supplier's portionof'the system p
unctions at each level are independent of the product involved. TheZfurictions determin
erformed by the supplier's workshare portion of the system, which depending upon f{
ement can be the complete system or some subset of the system; the functional reqy
pecification tree specify how well the requirements shall\be performed. The funct
rchical level are traceable to functions at the next higher hierarchical level. The fun
r summit, level conform to the customer's functional:¥equirements that are containe
ract or are normatively referenced to by the contract."Annex B provides an example

The development of the function tree.is an iterative process with the develop
fication, hence requirements, tree, and theproduct tree to develop lower levels of each

At each level, the requirements:ahd functions shall result in specifications for specif
oftware products that become 4 part of the specification tree.

The function tree shall'contain all the functions required to be performed by the p
m product that is the Supplier's workshare. If a supplier subcontracts part of the w
her supplier, a function tree shall be developed by the lower-tier supplier and be incq
of the higher-tier supplier's function tree.

The functien tree shall be subject to customer approval and subsequently p

The function tree is the breakdown into successively lower levels of detail of thefulnctions that

are derived
htion in the
ore detailed
e performed
of functions
erformance.
e what shall
he business
irements in
ons at each
rtions at the
] within the
f a function

ment of the
of the trees.

ic hardware

brtion of the
orkshare to
rporated as

aced under

configurationeontrol. Changes to the function tree shall be approved by the customer.

5.4 | Product tree

5.4.1 Based upon the business agreement or contract agreed to between the customer and supplier,
the supplier shall generate a product tree for the portion of the system product that is the supplier's
workshare.

5.4.2 The product tree is the breakdown into successively lower levels of detail of the products that
shall be produced for the supplier's portion of the system product. The products at each level of the tree
can be hardware, software or a combination of both. The product tree defines the breakdown structure
of the portion of the system product that is the supplier's workshare in terms of its elements, which
depending upon the business agreement can be the complete system or some subset of the system, such
as subsystems, assemblies, equipment, components, down to individual deliverable end items. Annex C
provides an example of a product tree.
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5.4.3 The development of the product tree is an iterative process with the development of the
specification, hence requirements, tree, and function tree to develop lower levels of each of the trees.

5.4.4 Each product at a particular hierarchical level of the product tree shall comply with the
requirements and functions contained in the applicable specification of the specification tree.

5.4.5 The product tree shall contain all the products needed for the portion of the system product
that is the supplier's workshare. If a supplier subcontracts part of the workshare to another supplier, a
product tree shall be developed by the lower-tier supplier and be incorporated as part of the higher-tier
supplier's product tree.

NOTE
from the fun
identified an

5.4.6 The
configuratid

5.5 Work

5.5.1 Basj
the supplier

5.5.2 The
that are arr
tasks and r¢g
agreement (
WBS.

5.5.3 Dep
product tre
mutually ag

5.5.4 The
thereby bec
a basis for c

TlLe product tree extends beyond the items directly necessary to perform the system fling

Ction tree. It encompasses models, test facilities, ground support equipment, etc. so that.theq
l managed within the project as well and are covered in the work and cost breakdown'structu

product tree shall be subject to customer approval and subsequently placed u
n control. Changes to the product tree shall be approved by the custonier.

breakdown structure

d upon the business agreement or contract agreed to between the customer and sup
shall generate a WBS for the portion of the system produet that is the supplier's works

WS is the systematic breakdown of the supplieris workshare into lower levels of d
inged hierarchically like a tree. In the context of1SO 14300-1, the WBS shall identify a
sources needed to complete products intended to satisfy the requirements of the bus
r contract agreed to between the customerand supplier. Annex D provides an exampl

b is already developed, it shall 'serve as the basis for structuring the WBS. Otherw
Feeable basis for the WBS shall be established between the customer and supplier.

WBS shall define the complete scope of work that shall be performed by the sup
bming one of the prinicipal means of managing the programme or project. The WBS pro
bst and schedule planning and control of the business agreement or contract.

tions
e are
res.

nder

plier,
hare.

etail
I the
ness
b of a

ending upon the phase of the programme or project as specified in ISO 14300-1, if the

se, a

plier,
Vides

5.5.5 Each of the hierazchical elements of the WBS is referred to as a work package (WP) and shall be

defined by dn associated WP description; the complete set of WP descriptions shall define the complete

scope of work of the-business agreement or contract between the customer and supplier. Each WP(shall

have:

a) auniqueddentifierswhichpreferably denotesitspositioninthe WRBS:

b) atitle, for ease of reference;

c) anassigned WP manager responsible for accomplishing the WP description;

d) adescription with a scope that is manageable and permits measurement of progress;

e) aplanned duration, with specific start and end dates;

f) specific inputs needed to accomplish the WP, along with any WPs or sources from which the inputs
originate;

g) resources (e.g. materials, personnel) identified necessary to accomplish the WP;
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specific outputs identified resulting from performing the WP, along with the relationship of the

outputs to other WPs and the product tree or some other breakdown structure, as specified in
5.5.4;

i)

relationships identified to other WPs in the WBS.

5.5.6 Depending upon the business agreement or contract, a WP may be required to have other
attributes in addition to those in 5.5.5.

5.5.7

by th

e lower-tier cnpp]ipr and bhe inr‘nrpnr;\‘rpd as part of the highpr-fipr cnpplipr'c WRS

If a supplier subcontracts part of the workshare to another supplier, a WBS shall be developed
The scope of

work
least

5.5.4
cont}

5.6

5.6.1
thes

5.6.2
of dd
elem|
contl

5.6.3
cont

5.6.4
deve

5.6.5
cont}

5.7

5.7.1
the o

of the subcontracted business agreement or contract with the lower-tier supplier shg
one WP of the supplier's WBS.

‘ol. Changes to the WBS shall be approved by the customer.
Cost breakdown structure

Based upon the business agreement or contract agreed t0 between the customer 4
upplier shall generate a CBS for the portion of the system product that is the supplier's

The CBS is the systematic breakdown of the costs of the supplier's workshare into
tail that are arranged hierarchically like a tree; in addition, the CBS breakdown id
ents by cost categories. The types of cost categories shall be based upon the business a
ract agreed to between the customer and supplier. Annex E provides an example of a C

The CBS shall be structured similat)to the WBS, use the WBS for cost summan
in all the costs associated with the biisiness agreement or contract.

If a supplier subcontracts -part of the workshare to another supplier, then a (
oped by the lower-tier supplier and be incorporated as part of the higher-tier supplier

The CBS shall be subject to customer approval and subsequently placed under ¢
rol. Changes to the €BS’shall be approved by the customer.

Business agreement breakdown structure

Based upon the business agreement or contract agreed to between the customer 3
upplier-shall generate a business agreement breakdown structure for the portion of

11 contain at

The WBS shall be subject to customer approval and subsequently placéd under c¢nfiguration

nd supplier,
workshare.

lower levels
bntifies cost
greement or
BS.

ization, and

BS shall be
s CBS.

nfiguration

nd supplier,
the system

prodrlct that is the supplier's workshare.

5.7.2 The business agreement breakdown structure is the hierarchical tree arrangement of lower-
tier suppliers that the supplier has made subcontracts with in order to accomplish the portion of the
system product that is the supplier's workshare.

5.7.3 The business agreement breakdown structure shall be related to the supplier's WBS as specified
in 5.5 and to the CBS as specified in 5.6.

5.7.4 Additional requirements for a business agreement breakdown structure shall be based upon

theb

©ISO

usiness agreement or contract agreed to between the customer and supplier.
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5.8 Organizational breakdown structure

5.8.1 Based upon the business agreement or contract agreed to between the customer and supplier,
the supplier shall generate an OBS for the portion of the system product that is the supplier's workshare.

5.8.2 The OBS is the hierarchical tree arrangement of programme or project personnel responsible
for managing the performance of the supplier's workshare. ISO 14300-1 contains provisions that a
supplier may use in generating the OBS.

5.8.3 The OBS shall as a minimum contain the roles of the various elements of the OBS, names of
persons performing the roles and the organizations from within the supplier that the persons-b¢long
to.

5.8.4 If a(supplier subcontracts part of the workshare to another supplier, then anOBS shdll be
developed bly the lower-tier supplier and be incorporated as part of the higher-tier suppliéer's OBS.

5.8.5 Addjtional requirements for the OBS shall be based upon the business‘agreement or conftract
agreed to bgtween the customer and supplier.
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Annex A
(informative)

Specification tree

Figure A.1 is an example of a specification tree for a satellite.

Satellite
specification

Platform Pa.y.l oac_l
e specification
specification
Rlatform (PL) e o e Platform (PL) Payload (PA) P Paylpad (PA)
subisystem: PL.1 subsystem: PL.N subsystem« PA*1 subsysfem: PL.M
ecification specification specification specification

PA assembly: PA.1.1 specification

PL assembly: PL.1.1 specification

L —| PA equipment: PA.1.1.1 specification

PL equipment: PL.1.1.1 specification

PL component: PL.1.1.1.1 specificatioft PA component: PA.1.1.1.1 specification

PA component: PA.1.1.1.2 spfcification

PL component: PL.1.1.1.2 speeification

PL assembly: PL.1.2 specificatidn PA assembly: PA.1.2 specification

NOTH Generally, a specification tree is developed for each part of the product tree breakdown|structure for
a satgllite. Depending upen.-the business agreement or contract, the number of subsystems, assembllies, pieces of
equigment and comppen€nits varies.

Figure A.1 — Example of a specification tree
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Annex B

(informative)

Function tree

Figure B.1 is an example of a function tree for a satellite.

NOTE

PL subfunction: PL.1.1

IPL sub-subfunction: PL.1.1.1

PL sub-subfunction: PL.1.1.2

IPL sub-subfunction: PL.1.1.3

PL supfunction: PL.1.2

D¢

decompositign vary.

10

functionality
Platform functionali
functionality vy
Platform (PL) PP Platform (PL) Payload (PA) o0 o Payload (PA
function: PL}1 function: PL.N function: PA.1

function: PAJM

PAssubfunction: PA.1.1

PA sub-subfunction: PA.1.1.1

PA sub-subfunction: PA.1.1.2

PA sub-subfunction: PA.1.1.3

— PA subfunction: PA.1.2

epending upon the buSihess agreement or contract, the number of functions and their le

Figure B.1 — Example of a function tree

el of
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