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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
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In the new Figure A.1, “function” has been changed to “specification”.
Annex C: Figure C.1 has replaced Figure B.1.

In the new Figure B.1, “PA subfunction” on the left side has been changed to “PL subfunction” and “PA sub-
subfunction” has been changed to “PL sub-subfunction”. In the Note, “product” has been changed to “function”.

Annex D:

PL component WBS item: PL.1.1.1.1

4.4 4 4

WWRQ Dl
PL Cq IleUIICIIt VWDho ItUIII. Ll P I I

has Heen changed to:

PL component WBS item: PL.1.1.1.1
PL component WBS item: PL.1.1.1.2
and
PA cpmponent WBS item: PA.1.1.1.1
PA cpmponent WBS item: PA.1.1.1.1
has Been changed to:

PA cpmponent WBS item: PA.1.1.1.1
PA cpmponent WBS item: PA.1.1.1.2
Annex E:

PL component CBS item: PL.1.1.1.1
PL component CBS item: PL.1.1(1y1
has Heen changed to:

PL component CBS item: PL.1.1.1.1
PL component CBS item: PL.1.1.1.2
and

PA cpmponent CBS item: PA.1.1.1.1

PA component CBS item: PA.1.1.1.1
has been changed to:
PA component CBS item: PA.1.1.1.1

PA component CBS item: PA.1.1.1.2
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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 ofl one or more projects. In addition, there can be attendant risks to either the success of the\pfoject
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 ready for these changes through controlled changes fo the
project breadown structures that form a framework for the project in each of the several different'staged, and
assist in enduring that the risks are well understood and accepted. Use of this International-Standard|as a
basis for the [framework of activities comprising the project, the necessary resources, contrals, inputs, ougputs,
and results |s intended to enhance communications between different organizations that participate| in a
project, and ¢an assist in reducing costs and schedule of performing the project in each-stage.

Vi © 1S0O 2011 — All rights reserved
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Space systems — Programme management — Breakdown of

project management structures

1 cope
This |International Standard specifies processes, requirements and recommendations for the b
project management structures, collectively called project breakdown structures, jn\terms of
specification (i.e. requirements), functional, product, work, cost, business and, organizationg
strucjures that are established and implemented to contribute to the success of ayspace progran
often|composed of one or more projects.

It is Intended to complement and supplement similar project breakdown structure processes,
and recommendations contained within ISO 14300-1, which serves as a.higher tier International
this International Standard and for such other space systems and.Qperations International Sf
requife formal project breakdown structures.

This
requi

nternational Standard specifies the various types of project breakdown structures and give
rements and guidance concerning the composition of these breakdown structures.

This
level
indep
supp

of a programme, i.e. level 0, as indicatedin”ISO 14300-1. It is intended to be used
endent developer as a partial basis for programme processes or as a basis for an agreeme
ier and a customer.

This
comn
desc

nternational Standard also provides“descriptions of the kinds of project breakdown struct
honly useful in contributing to the success of a space project. Other project breakdown s
ibed in this International Standard also often contribute to the success of a space project.

ormative references
The following referénced documents are indispensable for the application of this documen
refergnces, only.the edition cited applies. For undated references, the latest edition of th
docupent (including any amendments) applies.

ISO 1430041; Space systems — Programme management — Part 1: Structuring of a project

reakdown of
the various
| breakdown
me, which is

requirements
Standard for
andards that

S processes,

International Standard is applicable to project breakdown structures for a project, includipg at the top

either by an
ht between a

res that are
tructures not

t. For dated
b referenced

ISO

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 9000 and the following apply.

3.1.1
breakdown structure
framework for efficiently controlling some aspect of the activities of a programme or project

© 1S0O 2011 — All rights reserved
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3.1.2

programme

strategic set of coordinated and controlled activities that has a defined architecture and/or technical approach,
requirements, funding level and a management organization that often initiates and directs one or more
projects

313

project

portion of a programme consisting of a set of coordinated and controlled activities, undertaken to achieve an
objective(s) of the programme conforming to specific programme requirements, including constraints of time,
cost and other resources

3.2 Abbrgviated terms

The following abbreviated terms apply.

Abbreviated term Meaning

CBS Cost breakdown structure

OBS Organizational breakdown structure
WBS Work breakdown structure

WP Work package

4 Overview of project breakdown structures

4.1 General

411 There are generally several types of project breakdown structures that are generated to provide a
framework for efficiently controlling the programme, or its projects, and producing the product agrepd to
between the|customer and the supplier. Generally, the project breakdown structures have the organizational
framework of a tree.

4.1.2 A prpject breakdown structures tree as used in this International Standard is an arrangemeént of
related itemq or elements charactefized by having a top level node, or summit, that is broken down into jower
level elements or nodes until the fowest level elements are determined; the lowest level is usually based|upon
some degreq of reasonablefess or of diminishing returns of further breakdown. A tree is generally constructed
for project bfeakdown structures because the lower level elements are more easily managed. In a pfoject
breakdown $tructures—tree, a hierarchical relationship exists between elements at the same level of
breakdown fo the wext higher related node element above; in addition, elements at the same leyel of
breakdown oftenchave interfaces with other items at the same level.

4-1-3 The JlUjUbt blca'r\duvvn btlubtulb‘b dcbuibcd ill thlb bidubl_‘, dIIC]I ill Ciauac 5 dlc UAplcbbcd ill tl:llll Of a
business agreement or contract between a supplier and a customer, where the project breakdown structures
would be 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 would be for the complete system product that might 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

2 © 1S0O 2011 — All rights reserved
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specification tree, with lower level specifications containing requirements that flow down from higher level
specifications.

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 could 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

man
may

4.2.3
break
the n

cost

node

4.2.4

prog

arran
node

4.2.5
to on
struc
which
proje
a levi
gene

relat

4.3

The

n

be generated.

The tasks needed to develop the trees resulting in the system product are.arrange
down structure (WBS), which is a hierarchical tree with lower level tasks providing.more de
pde task above. The WBS serves as a reference for the identification of costelements ari
breakdown structure (CBS), which is a hierarchical tree of lower cost elements related to th
cost element above.

The WBS and CBS, along with the overall management organization of the level 1 suppli
amme or project organizational breakdown structure (OBS) for the‘level 1 supplier's worksh
ged as a hierarchical tree of lower organizational elements reperting, or related, to the nex
organization.

I

In the context of ISO 14300-1, when the level 1 supplier subcontracts part of the product
e or more level 2 suppliers, each level 2 supplier develops a similar set of lower level proje
ures based upon the requirements contained in the'subcontractual agreement with the leyv
Ct breakdown structures is similarly repeated for‘each successively lower level of supplier re
el 1 supplier initiates subcontracts with a-~level 2 supplier or other lower level suppliers,

rates a business agreement breakdown structure that hierarchically depicts these
ipnships.

Purpose of project breakdown structures

purpose of generating and maintaining a set of project breakdown structures is to provide:

!

an identification of all tasks and resources needed to generate the system product;

framework for enstring that all requirements, functions and products of the system design
nd arranged in adogical relationship that can be traced to, and satisfy, the customer's requir|

a cost refationship to the tasks being performed;

arthat o fiinction traa mav nat naad to ha canaratalvy aanaratad in which ~aca Anhy o onahlflcanon tree
S—trataHdhRcHoRtHe gy ot Reeatope-Separatery-geheate a1 WrHER-6a5e-orry—a—SPe

d in a work
fail related to
anged into a
e next higher

er, result in a
are, which is
E higher level

development
t breakdown
el 1 supplier,

in effect becomes the customer for the level 2;suppliers. This process of generating further lower level

ationships. If
the supplier
subcontract

are identified
ements;

gn-organizational context for the programme, or project, to perform the tasks needed to

generate the

system product,

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 baselined;
a framework for identifying risks and subsequent risk management;

a basis for effective management of changes;

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 International Standard 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 International Standard for a specific programme or project
and potentially

a) selecting only a subset of the requirements and other provisions,

b) modifying selected requirements and other provisions,

Cc) adding rewTequirerents and other provisiorns,; ard/or

d) some cdmbination of a), b) and c).

5 Processes and requirements of project breakdown structures

5.1 General

5.1.1  For gimplicity, the term “customer” shall hereinafter refer to the level O customer that has a contractual
relationship with the level 1 supplier as specified in ISO 14300-1.

5.1.2 For pimplicity, the term “supplier” shall hereinafter refer to.the level 1 supplier as specified in
ISO 14300-1

5.1.3 For simplicity, the term “lower tier supplier” shall hereinafter refer to a level 2 supplier as specifled in
ISO 14300-1} and may be extended to mean suppliers at even:lower levels.

5.2 Specification tree

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

5.2.2 A specification tree is the breakdown into successively lower levels of detail of the requirements to
which the portion of the system praduct shall comply, which, depending upon the business agreement, cgn be
the completq system or some subset of the system. The specification tree is a hierarchical arrangemegnt of
specificationg, which contain_the requirements at each hierarchical level. Starting at the top or summit flevel,
each requirgment is brokemidown into more detailed requirements at the next lower hierarchical leve]; the
same procegs can thenbg. performed to arrive at successively lower, hierarchal levels of requirements| This
process gengrates adree of requirements; the requirements are contained in a tree of specifications| The
requirementq at each-hierarchical level are traceable to requirements at the next higher hierarchical level. The
requirementyq at.the top, or summit, level conform to the customer's requirements that are contained with|n the
contract, or presnormatively referenced to by the contract. Annex A provides an informative examplg 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.

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.

4 © 1S0O 2011 — All rights reserved


https://standardsiso.com/api/?name=a90e1fc413592e9fdb93787c1a158a17

ISO 27026:2011(E)

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 The function tree is the breakdown into successively lower levels of detail of the functions that shall be
performed by the supplier's portion of the system product. The top level functions are derived from, or
specified by, the customer's requirements that result in the top level specification in the specification tree.
Starting at the top or summit level, each function is decomposed into more detailed functions, or subfunctions,
at the next lower hierarchical level; the same process can then be performed to arrive at successively lower,
h|erarchal Ievels of functrons ThIS process generates a tree of functrons and prowdes the framework of the

perfo
level
contg

; system; the functional requirements in the specification tree specify how well the.requirem

The functions at the top, or summit, level conform to the customer's functional requirem
ined within the contract, or are normatively referenced to by the contract. Annex B

rmed. The functions at each hierarchical level are traceable to functions at thermext highef

ejindependent
hare portion
some subset
ents shall be
hierarchical
ents that are
provides an

informative example of a function tree.

5.3.3] The development of the function tree is an iterative process with the development of the gpecification,
hence requirements, tree, and the product tree to develop lower levels of‘each of the trees.

5.3.4] At each level, the requirements and functions shall resull/in” specifications for specific Hardware and
software products that become a part of the specification tree.

5.3.5| The function tree shall contain all the functions required to be performed by the portion ¢f the system
product that is the supplier's workshare. If a supplier subeontracts part of the workshare to another supplier, a
functjon tree shall be developed by the lower tier supplier and be incorporated as part of the higher tier
supplier's function tree.

5.3.6] The function tree shall be subject tocustomer approval and subsequently placed under [configuration
contrpl. Changes to the function tree shallbe 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 wprkshare.
5.4.2| The product treeis 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

hardy

of th

vare, softwareror a combination of both. The product tree defines the breakdown structure
system<{product that is the supplier's workshare in terms of its elements, which depend

business agreement can be the complete system or some subset of the system, such as
assemblies{ equipment, components, down to individual deliverable end items. Annex C
informative example of a product tree.

pf the portion
ng upon the
subsystems,
provides an

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.

5.4.6 The product tree shall be subject to customer approval and subsequently placed under configuration
control. Changes to the product tree shall be approved by the customer.

© 1S0O 2011 — All rights reserved
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5.5 Work breakdown structure

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

5.5.2 The WBS is the systematic breakdown of the supplier's workshare into lower levels of detail that are
arranged hierarchically like a tree. In the context of 1ISO 14300-1, the WBS shall identify all the tasks and
resources needed to complete products intended to satisfy the requirements of the business agreement or
contract agreed to between the customer and supplier. Annex D provides an informative example of a WBS.

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

tree is alreadydevetopeditshattserveasthebasts for structoringthe WBS—Otherwise=a mutuatty-agregpable

basis for the WBS shall be established between the customer and supplier.

5.5.4 The WBS shall define the complete scope of work that shall be performed by the supplier, thereby

becoming orle of the principal means of managing the programme or project. The WBS provides a bagis for

cost and schedule planning and control of the business agreement or contract.

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

defined by gn associated WP description; the complete set of WP descriptions,'shall define the conjplete

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

a) auniqugq identifier, which preferably denotes its position in the WBS,

b) atitle, fgr ease of reference,

c) an assighed WP manager responsible for accomplishing the /P description,

d) a description with a scope that is manageable and permits measurement of progress,

e) a planngd duration, with specific start and end dates)

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

g) resourcgs (e.g. materials, personnel)identified necessary to accomplish the WP,

h) specific putputs identified resulting from performing the WP, along with the relationship of the outptts to
other WPs and the product ifee or some other breakdown structure, as specified in 5.5.4, and

i) relationghips identified-fe_other WPs in the WBS.

5.5.6 Depg¢nding upon ‘the business agreement or contract, a WP may be required to have other attriputes

in addition to|those in5.5.5.

5.5.7 If a qupplier subcontracts part of the workshare to another supplier, a WBS shall be developed Ry the

lower tier supplier and be Incorporated as part o the higher tier suppliers WBS. The scope of work of the
subcontracted business agreement or contract with the lower tier supplier shall contain at least one WP of the
supplier's WBS.

5.5.8 The WBS shall be subject to customer approval and subsequently placed under configuration control.
Changes to the WBS shall be approved by the customer.

5.6 Cost breakdown structure

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

© 1S0O 2011 — All rights reserved
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5.6.2 The CBS is the systematic breakdown of the costs of the supplier's workshare into lower levels of
detail that are arranged hierarchically like a tree; in addition, the CBS breakdown identifies cost elements by
cost categories. The types of cost categories shall be based upon the business agreement or contract agreed
to between the customer and supplier. Annex E provides an informative example of a CBS.

5.6.3

5.6.4

The CBS shall be structured similar to the WBS, use the WBS for cost summarization, and contain all
the costs associated with the business agreement or contract.

If a supplier subcontracts part of the workshare to another supplier, then a CBS shall be developed by
the lower tier supplier and be incorporated as part of the higher tier supplier's CBS.
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Business agreement breakdown structure

Based upon the business agreement or contract agreed to between the/customer and
ier shall generate a business agreement breakdown structure for the portion of the system p
pplier's workshare.

The business agreement breakdown structure is the hierarchicaktree arrangement of lo
iers that the supplier has made subcontracts with in order té,accomplish the portion o
ct that is the supplier's workshare.

The business agreement breakdown structure shallcbg related to the supplier's WBS a
hd to the CBS as specified in 5.6.

Additional requirements for a business agreément breakdown structure shall be bas
ess agreement or contract agreed to between.the customer and supplier.

Organizational breakdown structure

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

The OBS is the hierarchical tree arrangement of programme or project personnel re
ging the performance of the supplier's workshare. ISO 14300-1 contains provisions that a
 generating the OBS.

rming the rolés-and the organizations from within the supplier that the persons belong to.

If a supplier subcontracts part of the workshare to another supplier, then an OBS shall t
b lowér-tier supplier and be incorporated as part of the higher tier supplier's OBS.

tion control.

supplier, the
roduct that is

wer level tier
f the system

5 specified in

ed upon the

supplier, the
re.

5ponsible for
supplier may

The OBS shallas a minimum contain the roles of the various elements of the OBS, nameés of persons

e developed

5.8.5

Additional rpquirpmpntq for the ORBS shall he based upon the business agreement aor co

htract agreed

to between the customer and supplier.
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Annex A
(informative)

Specification tree

Satellite
specification

Platform Payload
specification specification
Pigtform (PL) ceoe Platform (PL) Payload (PA) co e Payload (PA)

subsystem: PL.1
specification

subsystem: PL.N
specification

subsystem: PA.1
specification

subsystem: PL.M
specification

_|

PA assembly: PA.1.1 specification |

PL assembly: PL.1.1 specification |

—| PA equipment: PA.1.1.1 specification |

L' PL equipment: PL.1.1.1 specification |

PA component: PA.1.1.1.1 specification |

PL component: PL.1.1.1.1 specification

PL component: PL.1.1.1.2 specification | PA component: PA.1.1.1.2 specification |

_|

PL assembly: PL.1.2 specification —| PA assembly: PA.1.2 specification

NOTE TH
part of the pr
number of suf

each
t, the

is is an example of a specification tree-for’a satellite. Generally, a specification tree is developed fo
bduct tree breakdown structure for a\ satellite. Depending upon the business agreement or contra
systems, assemblies, pieces of equipment and components varies.

Figure A.T — Example of a specification tree
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Annex B
(informative)

Function tree

Satellite
functionality

Plaor functonait
functionality y
Platform (PL) e o o Platform (PL) Payload (PA) oo ¢ Payload| (PA)
function: PL.1 function: PL.N function: PA.1 function: |PA.M
—| PL subfunction: PL.1.1 | —| PA subfunction: PA.1.1 |
PL sub-subfunction: PL.1.1.1 | PA sub-subfunction: PA-1-1.1|

PL sub-subfunction: PL.1.1.2 | PA sub-subfunction: PA.1.1.2|

PL sub-subfunction: PL.1.1.3 | PA sub-subfunction: PA.1.1.3|

—| PL subfunction: PL.1.2 | —| PA subfunction: PA.1.2 |

NOTEH This is an example of a function treesfor a satellite. Depending upon the business agreement gr contract, the
numbgr of functions and their level of decompasition vary.

Rigure B.1 — Example of a function tree

© 1S0O 2011 — All rights reserved 9
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Annex C
(informative)

Product tree

Satellite

Platform Payload

Platform (PL) e o o Platform (PL) Payload (PA) LY Payload (PA)
subsystem: PL.1 subsystem: PL.N subsystem: PA.1 subsystem PA.M
_‘I PL assembly: PL.1.1 | _| PA assembly:~PA.1.1 |
\—{ PL equipment: PL.1.1.1 | PA equipment: PA.1.1.1 |

PL component: PL.1.1.1.1 | PA component: PA.1.1.1.1 |
PL component: PL.1.1.1.2 | PA component: PA.1.1.1.2 |

__I PL assembly: PL.1.2 _——I PA assembly: PA.1.2

NOTE This is an example of a product tree for a satellite. Depending upon the business agreement or contragt, the

number of subljsystems, assemblies, pieces of equipment and components varies.

Figure C:1 — Example of a product tree
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