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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
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Introduction

This document sets out the recommended concepts and principles for business processes across the
built environment sector in support of the management and production of information during the
life cycle of built assets (referred to as “information management”) when using building information
modelling (BIM). These processes can deliver beneficial business outcomes to asset owners/operators,
clients, their supply chains and those involved in project funding including increase of opportunity,
reduction of risk and reduction of cost through the production and use of asset and project information
models. In this document, the verbal form “should” is used to indicate a recommendation.

This document is primarily intended for use by:

— those involved in the procurement, design, construction and/or commissioning of built assets;

— those involved in delivering asset management activities, including operations and maintenanc
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ent is applicable to built assets and construction projects of all sizesCand all level
. This includes large estates, infrastructure networks, individual buildings and pif
icture and the projects or sets of projects that deliver them. Howeyer, the concepts
ncluded in this document should be applied in a way that is propoxtionate and appropriat
hd complexity of the asset or project. This is particularly the case where small and medi
prises are mainly appointed for asset management or projéct delivery. It is also impor

th existing processes for technical procurement and mobilization.

ts and principles contained in this document are aimed at all those involved in the asset
includes, but is not limited to, the asset ownerfoperator, the client, the asset manager,
m, the construction team, an equipment manufacturer, a technical specialist, a regulaf
In investor, an insurer and an end-user.

c requirements for information managetment during the delivery of built assets are prov
h0-2. These are based on the conceptis.and principles within this document, but on its
ent includes no obligation to apply~ISO 19650-2 or any other part of the ISO 19650 serig
pd.

many different ways that-asset owners/operators or clients can best meet their partic
hts or respond to their national contexts. This includes procurement routes and appoint
nts. The concepts andyprinciples for information management described in this docu
tdopted and applied-inn accordance with the specific circumstances and requirements of

ill be achieved and the details should be agreed in time for the requirements to be delivg
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on between the participants involved in construction projects and in asset manage
o the(efficient delivery and operation of assets. Organizations are increasingly wor

in new col

aborative environments to achieve higher levels of quality and greater re-use of exis

ent
ing
ing

knowledge and experience. g P
to communicate, re-use and share information efficiently, and to reduce the risk of loss, contradiction
or misinterpretation.

True collaborative working requires mutual understanding and trust and a deeper level of standardized
process than has typically been experienced, if the information is to be produced and made available
in a consistent timely manner. Information requirements need to pass along supply chains to the point
where information can be most efficiently produced, and information needs to be collated as it is passed
back. At present, considerable resources are spent on making corrections to unstructured information
or incorrect management of information by untrained personnel, on solving problems arising from
uncoordinated efforts of delivery teams, and on solving problems related to information reuse and
reproduction. These delays can be reduced if the concepts and principles within this document are
adopted.
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To improve future editions of the ISO 19650 series, national asset owners, public clients and authorities
are recommended to gather information and experiences about its implementation and use.

The ISO 19650 series can benefit from a formal process for managing assets, for example as in the
ISO 55000 series. The ISO 19650 series can also benefit from a systematic approach to quality within an
organization, for example as in ISO 9001, although certification to ISO 9001 is not a requirement of the
ISO 19650 series. Other standards that relate to information structures and delivery methods are also
listed in the Bibliography.

© 1S0 2018 - All rights reserved vii


https://standardsiso.com/api/?name=c320392b0c414ddf4848c890ba25c580



https://standardsiso.com/api/?name=c320392b0c414ddf4848c890ba25c580

INTERNATIONAL STANDARD ISO 19650-1:2018(E)

Organization and digitization of information about
buildings and civil engineering works, including building
information modelling (BIM) — Information management
using building information modelling —

PartT:
Cancepts and principles

1 |Scope

Thi$ document outlines the concepts and principles for information management at a stage ¢f maturity
des¢ribed as “building information modelling (BIM) according to the ISO.19650 series”.

Thif document provides recommendations for a framework Ao manage information including
exchanging, recording, versioning and organizing for all actors.

This document is applicable to the whole life cycle of any<built asset, including strategi¢ planning,
initjal design, engineering, development, documentation* and construction, day-to-day|operation,
maintenance, refurbishment, repair and end-of-life.

Thi$ document can be adapted to assets or projects of any scale and complexity, so as not to hamper the
flexiibility and versatility that characterize the large range of potential procurement strategies and so
as tp address the cost of implementing this dociiment.

2 [Normative references

There are no normative references in this document.

3 |Terms and definitiens
For|the purposes of this-document, the following terms and definitions apply.

[SOJjand [EC mairtain terminological databases for use in standardization at the following addresses:

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

— |IEG Electropedia: available at http://www.electropedia.org/

3.1 General terms

3.1.1
responsibility matrix
chart that describes the participation by various functions in completing tasks or deliverables

Note 1 to entry: A responsibility matrix can indicate accountability, consultation and informing, alongside the
obligation to complete tasks or deliverables.

[SOURCE: ISO 37500:2014, 3.16, modified — The word “roles” has been replaced with “functions”; the
words “for an outsourcing arrangement” have been removed; Note 1 to entry has been added.]

© ISO 2018 - All rights reserved 1
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3.1.2
space
limited three-dimensional extent defined physically or notionally

[SOURCE: ISO 12006-2:2015, 3.1.8]

3.2 Terms related to assets and projects

3.21
actor

person organization or organizationalunitinvolved in a construction process
) te]) v

Note 1 to entry: Organizational units include, but are not limited to, departments, teams.

Note 2 to eptry: In the context of this document, construction processes take place during the delivery p
(3.2.11) and| the operational phase (3.2.12).

[SOURCE: ISO 29481-1:2016, 3.1, modified — The words “such as a department, teatn, etc.” have b
removed; Note 1 and 2 to entry have been added.]

3.2.2
appointment
agreed instruction for the provision of information (3.3.1) concerning works, goods or services

Note 1 to enltry: This term is used whether or not there is a formal appointment between the parties.

3.2.3
appointed| party
provider of information (3.3.1) concerning works, goods or sérvices

Note 1 to eptry: A lead appointed party should be identified for each delivery team (3.2.6) but this can bg
same organjzation as one of the task teams (3.2.7).

Note 2 to enftry: This term is used whether or not.there is a formal written appointment (3.2.2) in place.

3.2.4
appointing party
receiver of|information (3.3.1) concetning works, goods or services from a lead appointed party (3.2]

Note 1 to enjtry: In some countriesthe appointing party can be termed client (3.2.5), owner or employer buf
appointingr]iarty is not limited té-these functions.

Note 2 to enftry: This term.iS used whether or not there is a formal appointment (3.2.2) between the parties.

3.2.5
client
actor (3.2.1) responsible for initiating a project and approving the brief

hase

een

the

13)

the

3.2.6

delivery team
lead appointed party (3.2.3) and their appointed parties

Note 1 to entry: A delivery team can be any size, from one person carrying out all the necessary functions through
to complex, multi-layered task teams (3.2.7). The size and structure of each delivery team are in response to the

scale and complexity of the asset management or project delivery activities.

Note 2 to entry: Multiple delivery teams can be appointed simultaneously and/or sequentially in connection with
a single asset or project, in response to the scale and complexity of the asset management or project delivery

activities.

Note 3 to entry: A delivery team can consist of multiple task teams from within the lead appointed party’s

organization and any appointed parties.

2 © ISO 2018 - All rights reserved
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Note 4 to entry: A delivery team can be assembled by the appointing party (3.2.4) rather than the lead
appointed party.

3.2.7
task team
individuals assembled to perform a specific task

3.2.8
asset
item, thing or entity that has potential or actual value to an organization

SO A nVal nilk alaWl ol =ifaVaVa s Vat: IV, Hs Nia W= | I A | N SR . 1 b . h) 1 1]
[ MINUL. TOU OOUUVU.ZU LT, O.4.1, IITUUITICTU — INULT 1, 4 4dlIU o LU TIHLL y 11dVE DCTITTTIHIUVEU. |

3.29
project information
infoymation (3.3.1) produced for, or utilized in, a particular project

[SOPRCE: IS0 6707-2:2017, 3.2.3]

3.2]10

life|cycle
life jof the asset (3.2.8) from the definition of its requirements to thé términation of its use, overing its
confeption, development, operation, maintenance support and dispesal

[SOURCE: ISO/TS 12911:2012, 3.13, modified — The words fstages and activities spanning the life of
thesystem” have been replaced with “life of the asset”; NOTEs 1 and 2 have been removed.]

3.2]11
deljvery phase
part of the life cycle (3.2.10), during which an asset(3.2.8) is designed, constructed and comiissioned

Not¢ 1 to entry: Delivery phase normally reflects a'stage-based approach to a project.

3.2{12
opdrational phase
part of the life cycle (3.2.10), during which an asset (3.2.8) is used, operated and maintained

3.2{13

trigger event

plaiﬁned or unplanned event that changes an asset (3.2.8) or its status during its life cycle (3.2.10), which
restilts in information.exehange (3.3.7)

Not¢ 1 to entry: During the delivery phase (3.2.11), trigger events normally reflect the ends of project stages.

3.2{14

key| decision‘point
point in time during the life cycle (3.2.10) when a decision crucial to the direction or vialility of the
assqt(3.2.8) is made

Note 1 to entry: During a project these generally align with project stages.

3.3 Terms related to information management

3.31

information

reinterpretable representation of data in a formalized manner suitable for communication,
interpretation or processing

Note 1 to entry: Information can be processed by human or automatic means.

[SOURCE: IEC 82045-1:2001, 3.1.4, modified — The term has been changed from “data” to “information”:
in the definition, the word “information” has been replaced with “data”.]
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3.3.2
information requirement
specification for what, when, how and for whom information (3.3.1) is to be produced

3.3.3

organizational information requirements

OIR

information requirements (3.3.2) in relation to organizational objectives

3.34
asset information requirements

AIR
information requirements (3.3.2) in relation to the operation of an asset (3.2.8)

3.3.5
project information requirements
PIR
information requirements (3.3.2) in relation to the delivery of an asset (3.2.8)

3.3.6
exchange jnformation requirements
EIR
information requirements (3.3.2) in relation to an appointment (3.2.2)

3.3.7
informatipn exchange, verb
act of satisfying an information requirement (3.3.2) or part thereof

3.3.8
informati¢on model
set of strudtured and unstructured information containers (3.3.12)

3.3.9
asset information model
AIM
information model (3.3.8) relating to thé\operational phase (3.2.12)

3.3.10
project information model
PIM
information model (3.3.8) rélating to the delivery phase (3.2.11)

Note 1 to eptry: During the project, the project information model can be used to convey the design intent

(sometimes|called the“désign intent model) or the virtual representation of the asset (3.2.8) to be constru

(sometimes|called the'virtual construction model).

3.3.11
federatio

cted

creation of a composite information model (3.3.8) from separate information containers (3.3.12)

Note 1 to entry: The separate information containers used during federation can come from different task teams

(3.2.7).

3.3.12
information container

named persistent set of information (3.3.1) retrievable from within a file, system or application storage

hierarchy

EXAMPLE Including sub-directory, information file (including model, document, table, schedule), or distinct

sub-set of an information file such as a chapter or section, layer or symbol.

4 © ISO 2018 - All rights reserved
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Note 1 to entry: Structured information containers include geometrical models, schedules and databases.
Unstructured information containers include documentation, video clips and sound recordings.

Note 2 to entry: Persistent information exists over a timescale long enough for it to have to be managed, i.e. this
excludes transient information such as internet search results.

Note 3 to entry: Naming of an information container should be according to an agreed naming convention.

3.3.

13

status code

met

a-data describing the suitability of the content of an information container (3.3.12)

3.3
bui
BIM
use
ope

Not

[SO
woH
entj

3.3
co

CD
agr
dis{

Not

to syipport those processes.

3.3
leve¢
frar

Not
info

3.3
cap
mej

14

|lding information modelling
|
of a shared digital representation of a built asset (3.2.8) to facilitate design; constr
ration processes to form a reliable basis for decisions

e 1 to entry: Built assets include, but are not limited to, buildings, bridges, roads;process plants.

URCE: ISO 29481-1:2016, 3.2, modified — The word “object” has-been replaced with
ds “including buildings, bridges, roads, process plants, etc.” have béen removed; originz
'y has been replaced with a new one.]

15
mon data environment

bed source of information (3.3.1) for any given project or asset (3.2.8), for collecting, ma
eminating each information container (3.3.12) through a managed process

1 to entry: A CDE workflow describes the processes to be used and a CDE solution can provide thg

16
] of information need
hework which defines the extent'and granularity of information (3.3.1)

e 1 to entry: One purpose (ofdefining the level of information need is to prevent delivery
Fmation.

18
ability
sure of ability{to perform and function

uction and

asset”; the
I Note 1 to

haging and

technology

f too much

to manage

Note¢ 1 to entrys In the context of this document, this relates to skill, knowledge or expertise
information(3:3.1).

[SOURCE:ISO 6707-1:2017, 3.7.1.11, modified — Note 1 to entry has been added.]

3.3.19

capacity

resources available to perform and function

Note 1 to entry: In the context of this document, this relates to means, resources and procedures to manage
information (3.3.1).
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4 Asset and project information, perspectives and collaborative working

4.1 Principles

Asset information models (AIM) and project information models (PIM) are the structured reposito

ries

of information needed for making decisions during the whole life cycle of a built environment asset.

This includes the design and construction of new assets, refurbishment of existing assets, and
operation and maintenance of an asset. It should be expected that the amount of information store

the
din

information models, and the different purposes it will be used for, will mostly increase during project

delivery and asset management.

AIM and PIM can include structured and unstructured information. Examples of structured informa
include gegmetrical models, schedules and databases. Examples of unstructured informatignyincl
documentdtion, video clips and sound recordings. Physical sources of information, such ‘as’soil

product samples, should be managed using the information management process described in

document through appropriate cross-references, for example sample numbers.

Most projefcts involve work on an existing asset, even if this is a previously undeveloped site. T}
projects should include some pre-existing asset information to support the development of the prg
brief and bg available for lead appointed parties working on the project.

Informatiop management processes within this document include the transfer of relevant informa

between ap AIM and a PIM at the start and end of a project.
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The conce
proportion|
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The recom
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Information management €an' be represented as a sequence of maturity stages, shown as Stages

and 3 in Fij
sophisticat
The ISO 194
Stages 1 aif

roject information has substantial value to appointing;lead appointed and appointed par
asset management and project delivery. This includes’'where no formal appointments e}
, lead appointed and appointed parties include the¢éwners, operators and managers of h
those delivering design and construction projects. Asset and project information is
policymakers, regulators, investors, insurersand other external parties.

bts and principles contained within this document should be applied in a way tha
ate and appropriate to the scale and-gomplexity of the asset or project.

rmation management according to the ISO 19650 series

mendations and requirements for information management in the ISO 19650 series
ppointing, lead appointed and appointed parties working collaboratively together, and
uld participate in thé imiplementation of the ISO 19650 series.

bure 1. This Figure shows that development of standards, advances in technology and ny
ed forms efinformation management all combine to deliver increasing business ben
650 series’'has application mainly at Stage 2 maturity, but also can be partly applie
d3.

Stage 2 m

aI‘Eurity is also identified as “BIM according to the ISO 19650 series”. This is where a mix{
of manual and automated information Mmanagement Processes are Used to generate a federated

tion
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Kist.
uilt
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information model. The information model includes all information containers delivered by task teams
in relation to an asset or a project.
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Figure 1 — A perspective on stages of maturity ofanalogue and digital informa
management
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erent information management perspectives should be recognized by the information m
Cess and should be incorporated in thesprocess in the following ways:

in the specification of information\réquirements;
in the planning for information.delivery; and
in the delivery of information.

rmation management) perspectives should be defined on a case-by-case basis, bu
bpectives described<in Table 1 are recommended. Other perspectives can also be helpful,
he nature of theasset or project.
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Table 1 — Information management perspectives

Perspective Purpose Example deliverables
To establish and maintain the purpose of the Business plan
Asset owner’s perspective |asset or project. To make the strategic busi- |Strategic asset portfolio review

ness decisions. . .
Life cycle cost analysis

Asset user’s perspective

Project brief
To identify the true requirements of the user |aAym
and make sure the asset solution has the PIM

right aualitioc A d oo citinc
HEt&

shi-gquatties-and-capacities:
Product documentation

Project delj
manageme

Plans, for example BIM-Execu-
To plan and organize the work, mobilize tion Plans

very or asset ; .
y the right resources, coordinate and control

ht perspective Organizational charts

development.
Function defifitions

To make sure the community’s interest is Political degisions
Society’s pgrspective taken care of during the asset life cycle (plan- |Area plaiis

ning, delivery and operation). "4 . .

8 y p ) Building permits, concessions

NOTE The gxample deliverables are relevant to the point of view of each perspective‘and do not indicate ownership of the
deliverables|or who does the work to produce the deliverables.

5 Definjition of information requirements and resulting information models

5.1 Pri

1'1(:
The appointing party should understand what jnformation is required concerning their asset(s

project(s) 1
their own
these requ
inform the
should be
help with t

Appointed
those they
particularl
not to be e

The appoir
aspects of

iples

o support their organizational or project objectives. These requirements can come f
brganization or interested external'parties. The appointing party should be able to exp
rements to other organizations‘and individuals that have to know them to either specif]

hpplied proportionately. Liess experienced appointing parties can seek expert assistanc
hese tasks.

parties, including dead appointed parties, can add their own information requirement
receive. Some oftthe information requirements can be passed to their own appointed par
y where information exchange within a delivery team is necessary and this informatiqg
kchanged with the appointing party.

ting party should state their purposes for requiring information deliverables, including]
he asget that are intended to be managed. These purposes can include:

or
Fom
"ess
y or

ir work. This applies to assets and projects of all sizes, but the principles in this docunpent

e to

s to
ies,
n is

the

asset n

gicfnr- a rngich:r of assets should be prnvidnd to support accurate andifing and report

ing;

this sh

ould include both spatial and physical assets and their groupings;

support for compliance and regulatory responsibilities: the appointing party should specify the

information required to support the maintenance of the health and safety of the users of the asset;

risk management: information should be required or suppressed to support risk management,

especially to identify and review the risks that a project or asset can be exposed to, for example
natural hazards, extreme weather events or fire; or

support for business questions: the appointing party should specify the information required

to support the review of the business case for ownership and operation of the asset; this should
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include continuous development of the following impacts and beneficial aspects of the asset from
the earliest deliverable onwards:

management of capacity and utilization: documentation of the intended capacity and utilization
of the asset should be provided as it is required to support comparisons of actual use and

utilization and portfolio management;

management of security and surveillance: information should be required or suppressed to

support the management of the security and surveillance of the asset and neigh
adjacent sites in line with security requirements;

bouring or

Infgrmation requirements associatéd,with the delivery phase of an asset should be express
of the project stages that the appointing party or lead appointed party intends to use. |
requiirements associated withSthe operational phase of an asset should be expressed i
forgseeable life cycle triggerevents such as planned or reactive maintenance, fire equipment
conmjponent replacement or. change of asset management provider.

The different types ofiinformation requirements and information models are shown in Fi
explained in 5.2 te’5.7

SUppOTT for renovation: renovation of each space or jocation and the whole asse
supported with detailed information about the capacity, in terms of areas, spaces;
environmental conditions and structural load bearing;

predicted and actual impacts: the appointing party should require information reld

should be
occupancy,

iting to the

impacts from quality, cost, scheduling, carbon (COze), energy, wastejswater consfimption or

other environmental effects;

operations: information necessary for the normal operations of(the asset should be j
help the appointing party anticipate the cost of asset operatiel;

maintenance and repair: information on the recommended maintenance tasks
planned preventative maintenance, should be providedtohelp the appointing party t
and plan for costs of maintenance;

replacement: information on the reference ortexpected replacement service life
should be available to the appointing party~£o anticipate the costs of replacement
of the physical assets should be supported with detailed information relating to th
constituent materials; and

decommissioning and disposal: information on the recommended decommissionin
provided to help the appointing party anticipate and plan for end-of-life costs.

Interested parties'
information requirements

Appointment information
requirements

brovided to

including
anticipate

and costs
; recycling
e principal

b should be

bd in terms
hformation
h terms of
inspection,

bure 2 and

NOTE

to,

3
Organizational ) .
8 . = Asset Information| & .
Information I . o ] Asset Information
Reguire - =] Requirements |=o ModelLAIM
Requir men&s——g AR = od
T T
contributes to contributes to contributes to
S
Project = Exchange .
ject g2 X 8 @ Project
Information = Information ® .
. ~ 2 > . — o #Information Model
Requirements = Requirements =
(PIR) @ (EIR) 3
o

In this figure, “encapsulates” means “provides the input to

» o«

, “contributes to” means “provides an input
specifies” means “determines the content, structure and methodology”.

Figure 2 — Hierarchy of information requirements
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5.2 Organizational information requirements (OIR)

OIR explain the information needed to answer or inform high-level strategic objectives within the

appointing

regula

party. These requirements can arise for a variety of reasons, including:

strategic business operation;
strategic asset management;

portfolio planning;

orvduties-or
Y T

policy-

OIR can ex
financial a

5.3 Asse¢

making.

rcounts. These OIR are not considered further in this document.

t information requirements (AIR)

AIR set ofit managerial, commercial and technical aspects of producing~asset information.

manageria
methods aJ

The techni
asset-relat
into asset 1

A set of Al
appropriat

Where thel
on in any d
own inforn

Across an g
from all thq
to address

5.4 Proj

PIR explai
appointing]
manageme

and commercial aspects should include the information standard and the produc
nd procedures to be implemented by the delivery team.

cal aspects of the AIR specify those detailed pieces ofdinformation needed to answer
ed OIR. These requirements should be expressed in suclra way that they can be incorpor:
hanagement appointments to support organizationakdecision-making.

e should also refer to security requirements,

e is a supply chain, the AIR received by alead appointed party can be sub-divided and pas;

hation requirements.

sset management strategy and plan there can exist several different appointments. The
bse should form a single coherent and coordinated set of information requirements, suffic
all the asset-related OIR.

ect information fequirements (PIR)

n the informafiofl needed to answer or inform high-level strategic objectives within
party in relation to a particular built asset project. PIR are identified from both the pra
nt process\and the asset management process.

A set of in

ormatien requirements should be prepared for each of the appointing party’s key deci

points durijng the project.

ist for reasons other than asset management, for example in relation to submitting anpual

The
tion

the
1ted

R should be prepared in response to each trigger event during asset operation and where

sed

fits own appointments. AIR received by a lead appointed party can be augmented with its

IAIR
ient

the
ject

sion

Repeat clients may develop a generic set of PIR that can be adopted, with or without amendment, on all
of their projects.

5.5 Exchange information requirements (EIR)

EIR set out managerial, commercial and technical aspects of producing project information. The
managerial and commercial aspects should include the information standard and the production
methods and procedures to be implemented by the delivery team.

The technical aspects of the EIR should specify those detailed pieces of information needed to
answer the PIR. These requirements should be expressed in such a way that they can be incorporated
into project-related appointments. EIR should normally align with trigger events representing the
completion of some or all project stages.
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EIR should be identified wherever appointments are being established. In particular, EIR received by a
lead appointed party can be sub-divided and passed on in any of its own appointments, and so on along
the supply chain. EIR received by appointed parties, including lead appointed parties, can be augmented
with their own EIR. Some of the EIR can be passed to their own appointed parties, particularly where
information exchange within a delivery team is necessary and this information is not to be exchanged
with the appointing party.

Across a project there can exist several different appointments. The EIR from all these appointments
should form a single coherent and coordinated set of information requirements, sufficient to address all

the

5.6

The

app,
the

PIR.

Asset information model (AIM)

AIM supports the strategic and day-to-day asset management processes eStablis}
pinting party. It can also provide information at the start of the project delivery.process. F

maintenance dates, property ownership details and other details that the appointing party|

valy

5.7

The
acti
pur
per
det
pro

lable and wishes to manage in a systematic way.

Project information model (PIM)

PIM supports the delivery of the project and contributes td.the AIM to support asset m
vities. The PIM should also be stored to provide a long-teym archive of the project and f
poses. For example, the PIM can contain details of\project geometry, location of
formance requirements during project design, method of construction, scheduling, c
hils of installed systems, components and equipmeént, including maintenance requireme
ect construction.

led by the
br example,

AIM can contain equipment registers, cumulative maintenance costs, records of installlation and

regards as

Anagement
or auditing
Pquipment,
osting and
nts, during

6 |The information delivery cycle

6.1| Principles

The specification and delivery ef project and asset information follows four overarching|principles,

each of which is the subject ofmore detailed discussion in this document:

1. |Information is needed for decision-making during all parts of the asset life cycle, inclyding when
there is an intentien'to develop a new asset, modify or enhance an existing asset, or deqgommission
an asset, all as partof the overall asset management system.

2. |Information is”specified progressively through sets of requirements defined by the |appointing
party, and the delivery of information is planned and progressively delivered by the deliyery teams.
In additien, some reference information can also be provided by the appointing party to one or
moré&appointed parties.

3. |Where a delivery team contains more than one party then information requirementd should be
passed to the most relevant party or the point at which the information can be most easily provided.

4. Information exchange involves the sharing and coordination of information through a CDE, using

open standards whenever possible and clearly defined operating procedures to enable a consistent

approach by all organizations involved.

These principles should be applied in a way that is proportionate to the asset management or project

deli

6.2

very context.

Alignment with the asset life cycle

AIM and PIM are produced throughout the information life cycle. These information models are used

dur

©IS

ing the asset life cycle for making asset-related and project-related decisions.
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Figure 3 shows the asset life cycle for operational and delivery phases of an asset (the green circle)
and some information management activities (points A to C). In addition to the three points shown in
the figure, verification of designers’ intentions should take place through review of asset performance
during the operational phase. Timing will depend on when and how frequently tests after completion
and performance review are done. If the verification fails then remedial works can be required. During
the operational phase, trigger events take place that can require an information management response,
resulting in one or more information exchanges.

Figure 3 also shows that the ISO 19650 series for information management takes place within the
context of an asset management system, such as ISO 55000, or a project management framework,

such as IS

21500, which itself takes place within organizational management according to a quglity

manageme
IEC 27000
are omitte

The follow
as setouti

— the ap
objecti

— approfj
assetn

— leader
manag

The follow
as setouti

— therei
— aPlanA

— engage
consis

— therei

nt system, such as ISO 9001. Other standards such as ISO 8000 (data quality) and-l
(information security management) and ISO 31000 (risk management) are also relevant
1 from the figure for clarity.

h the ISO 19650 series:

ves through asset management policies, strategies and plans;

riate and timely asset information is one of the fundamentalsequirements for succes
hanagement; and

bhip and governance in relation to asset information ‘management comes from the
ement within the asset owner/operator.

h the ISO 19650 series:
5 a focus on the customer (the recipient oriser of asset or project information);
Do-Check-Act cycle is used (to develop and provide asset or project information);

ment of people and the encouragement of appropriate behaviours is central to the deliver
ent outputs; and

5 a focus on sharing of lessons learned and continual improvement.

SO/
but

ng key principles (as set out in ISO 55000) are important for asset informatiénymanagenjent

pointing party specifically links asset management to the achievement of its busipess

sful

top

ng key principles (as set out in ISO 9001) are important for asset information managenment

y of

12

© ISO 2018 - All rights rese

rved


https://standardsiso.com/api/?name=c320392b0c414ddf4848c890ba25c580

ISO 19650-1:2018(E)

ORGANIZATIONAL MANAGEMENT

ASSET & PROJECT MANAGEMENT
INFORMATION MANAGEMENT

DELIVERY PHASE
(PIM)

Key
A start of delivery phase — transfer evant information from AIM to PIM

B progressive development of the &Jign intent model into the virtual construction model (see 3J3.10, Note 1
to entry)

C end of delivery phase — t@%ar of relevant information from PIM to AIM

Figure 3\%@eneric project and asset information management life cycle
6.3| Settinginformation requirements and planning for information delivery

O

6.3{1 eral principles

A

All 1&t and project information that is to be supplied during the asset life cycle should be specified by
the appointing party through sets of information requirements. The relevant information requirements
should be issued to each prospective lead appointed party as part of the procurement process. This also
applies when work instructions are issued by one part of an organization to another part of the same
organization. A response to each requirement should be prepared by the prospective lead appointed
party and reviewed by the appointing party before appointment. The response to the information
requirements is then managed and developed by each lead appointed party and included in the plan for
their asset management or project delivery activities. Information is managed and delivered by each
lead appointed party and accepted by the party specifying the requirements. Feedback loops provide
for information deliverables to be revised if necessary. The generic flowchart for this process is shown

in Figure 4.

A documented risk assessment for delivery of asset or project information should be included in the
overall asset or project risk assessment, so that the nature of the information delivery risks, their
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consequences and likelihood of occurring are understood, communicated and managed. The concepts
and principles in this document should be considered in the information delivery risk assessment.

Information requirements are defined to address the questions that have to be answered to make key
asset-related decisions at different points during the delivery and operation of the asset. Information
delivery plans are made every time a lead appointed party is appointed in relation to asset management
or project delivery activities. This includes the parallel appointments made by the appointing party in
relation to design, construction or any other services, and the sequential appointments made to form a
supply chain, for example, within a construction team.

Information requirements (State what you want) - — = — = — = — — _

¢

Information delivery planning (Plan how and when to deliver it) [¢ - = - - === - - - =

¢

Information delivery (Deliver it)

!

Information approval (Approve it)

No
Feedbaek'loops

Yes

A

Figure 4 — Generic specification and planning for information delivery

Figure 5 illustrates the sub-division of information management processes and how they apply to gach
appointmept within a project. A similar sub-division of processes should apply for each appointment
during ass¢t management.

Project

Per appointment

Aetivities Activities Activities
undertaken during | undertaken during | undertaken during
thesprocurement the planning the production
stage stage stage

Figure 5 — Illustration of the sub-division of processes

The cascade of information requirements and the supply of information have some key features that
are explained in 6.3.2 to 6.3.5 and illustrated for one particular form of procurement.

Further principles concerning information management functions, collaborative working and appointed
party capability are set out in Clauses 7, 8 and 9. Further principles concerning information delivery
planning are set out in Clause 10. Further principles concerning information production and delivery
are set out in Clauses 11 and 12.
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6.3.2 Delivery team provides information for asset owner/operator or client decisions

Figure 6 shows one instance of a key decision to be made by the appointing party. That decision is made
at a key decision point, the diamond, where a set of information requirements is defined and cascaded
to the delivery team (lead appointed party and appointed parties as appropriate). The information is
delivered through information exchange, the solid circle.

The appointing party should define the occasions or times when they have to make key decisions, and
precisely what information they require from the delivery team to make each decision. Any significant
changes to the information requirements should be discussed and agreed between the appointing party
and the lead appointed party, either of whom may make such a request.

Appointing party

Key decision
at Stage n

Project or organizational
information requirements
Requirements l I Information deliverables

Information exchange G

Requirements l I Informatien deliverables

Lead appointed
party

Requirements l T Information deliverables

Appoeinted party or
appointed parties

"y

jgure 6 — Relationship betweenkey decision and information from a lead appointed party

6.33 Information verification and validation at start and end of project stages

Figuire 7 shows information exchange occurring between the end of one project delivery stage and the
stayt of the next proje¢tdelivery stage.

The solid circle-fepresents the information exchange. The vertical arrows represent ihformation
reqpirements and information deliverables flowing between appointing party and lead appointed party.
The circular@rrows to the left of the vertical arrows represent the delivery of information py the lead
apppintedsparty, the checking of that information by the appointing party against the requirements,
and| any_iferation that is needed to complete the information exchange (for example where required
infgrimation is missing or not supplied to the required quality). The circular arrows to the fight of the
vertical arrows represent the provision of information from the appointing party to the lead appointed
party, the checking of that information against what is needed to start the next project stage, and any
iteration to complete the information exchange.

Within the validation and verification methods it is vital that the approval and acceptance procedures
should be agreed and documented before any information exchange takes place.

It is particularly important that a second information check, to start a project stage, is made where
there is a change of appointed party between one stage and the next, with particular attention to the
usability of the information received. The second check should also take place when there is a delay
before the next project stage starts. There can be some situations where the second information check
is not needed, for example when the same lead appointed party is delivering both project stages and no
delay in the project schedule occurs between these stages.
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Information should also be checked if there is a change of lead appointed party during a project stage. In
these circumstances, any limitations on the use of the previously appointed party’s information should

be taken into account.

Appointing party

Requirements Information deliverables

Stage n

6.3.4 Inf

Figure 8 s
delivery te

of procurdg
appointme
received f1
role of eac
the deliver
delivered t

If new par
informatio

%
End of Stage

review review

Lead appointed
party

Figure 7 — Information checking during information exchange

ormation is drawn from the whole delivery team

hows how the information delivered at informationsexchange is collated from exten|
ams for design work, on the left, and for construc¢tion work, on the right. For the fi
ment being illustrated, the horizontal dotted. lines represent, as an example, level
ht. Each lead appointed party may delegate all'or part of the information requirem
om their appointing party and may also add*information requirements of their own.
h lead appointed party in satisfying the-AIR or EIR, as appropriate, should be define
y plans. Information is collated by eachilead appointed party from their delivery team
b the appointing party, with checkingland possible re-submission as explained in Figure

ies join the delivery team, the delivery plan should be updated to include and confirm
h they will be contributing to.future information exchanges.

ded
brm
of
bnts
The
i in
and
/.

D

the
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Information exchange with appointing party

T T T T
5

.g‘ Delivery phase leadership according to any project procurement route Operational phase

£ } } A

g Lead appointed party X Lead appointed party Y Lead appointed party Z

=1

3]

=

)
|
|
|
|

Information exchange within
delivery team

Appointments (depending pn
procurement route)

(

Key
Q Q information exchange within delivery team, into PIM)or AIM

lead appointed parties and appointed parties (task teams and delivery teams)

Figure 8 — Example of information’being provided by whole delivery teams

6.3/5 Summary of information delivery from project and asset delivery teams

Figure 9 illustrates the cascade of requirements and the delivery of information for one particular type
of grocurement. It is possible-touse different arrangements of project stages, different key decision
poits and different information exchanges from those illustrated. One example is thg supply of
progress information frem the construction lead to the client during construction. Howeyer, the key
featlures explained in 6-3-2, 6.3.3 and 6.3.4 should apply to all arrangements of project de¢livery and
ass¢t management.
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Transfer of AIM
information to PIM

PIR for each key decision point OIR

¢ ¢ ¢ ¢

@ @@ @ @ @@ @ Stage ... (trigger events)

Appointing parties

; T T T T

]

'g-é Delivery phase leadership according to any project procurement route Operational phase

= g A i C
K Lead appointed party X Lead appomted party Y Lead appointed party Z ()

5

S 4wl el b

nrocurement route)

Sub-appointments (depending on
Transfer of PIM information to AIM

c

Key
asset owner or project client key decision*points

>

information exchange within delivéry team, into PIM or AIM

O
o

lead appointed parties and appointed parties (task teams and delivery teams)

information verification and validation
flow of infonmation deliverables

N
U
f

NOTE In certainfsituations information exchanges can also occur between appointed parties. For simpljcity
these have ot beenrshown in the Figure.

Figure

appointing party decisions

7 Project and asset information management functions

7.1 Principles

Clarity of functions, responsibility, authority and the scope of any task are essential aspects of effective
information management. Functions should be embedded into appointments, either through a specific
schedule of services or by referring to more general obligations.
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This document identifies the types of information management functions that should be considered
and their responsibilities, and should be read in conjunction with other appointment documentation.
Information management functions, responsibility and authority should be allocated to parties on the
basis of their appropriateness and ability to perform them. In smaller businesses or projects, multiple
functions may be performed by the same individual or party.

Information management functions should not refer to design responsibilities. However, for smaller or
less complex assets or projects, information management functions may be performed alongside other
functions such as asset management, project management, design team leadership or construction
leadership.

Itis{important not to confuse functions and responsibilities with job titles or with professional or other
deslgnations.

In gomplex asset management or project delivery activities, it is possible to define a.Specific function
of Information facilitation or information process management to support, team-wqrking and
collpboration. This should enable better focus on these different aspects of information mpnagement
for the efficient implementation of the information management process.

7.2| Asset information management functions

The complexity of asset information management functions should’reflect the scale and conplexity of
thejasset or portfolio of assets being managed. It is importantthat functions are assigned ft all times
durjng the asset life cycle. However, given the long-term nature of asset management it is alnost certain
that functions will be fulfilled by a succession of organizatiens or individuals. It is thereford important
that succession planning is properly addressed in the infermation management process.

In felation to assets, asset information management can be assigned to one or more |ndividuals
from the appointing party’s staff. Asset information management involves leadership in| validating
infgrmation supplied from each appointed party and leadership in authorizing it for inclusion in the
AIM. The function of asset information management should be assigned from the earliest stage of asset
mamnagement.

At the end of any project, the key information to be handed over should include information rpquired for
opefation and maintenance of the asset. Therefore asset information management should be involved
in all stages of project delivery-as defined in Table 1.

7.3| Project informafion management functions

The complexity of project information management functions should reflect the extent and fomplexity
of project information. It is important that functions are assigned at all times during the project, but the
seqpence of appointments and their scope should reflect the procurement route being used.

Project information management involves leadership in establishing the project’s informatioh standard,
the production methods and procedures, and the project’s CDE.

Th s N 1 . Laliels £ al o I £ iaf 43 to—thetead appointed
aPPUlllLllls Pal Ly [¢§§ LViore R wh) ICDPUIIDIUIIIL)’ IUI LUIIT ucllvcly Ul 11I11IUT I1I1IAativll LU 11T 1ICalu pp

parties as appropriate. Allocation of these responsibilities should be project specific and should be
documented in the appointment document(s).

7.4 Task information management functions

Where delivery teams are sub-divided into task teams, information management functions should
be assigned for each task team. Information management at a task team level is concerned both with
the information associated with that task and with the requirement to coordinate information across
multiple tasks.
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8 Delivery team capability and capacity

8.1 Principles

The appointing party should review the capability and capacity of the prospective delivery team to meet
the information requirements. This review can be done by the appointing party, by the prospective
delivery team themselves or by an independent party. The scope of the review should be made available
to the prospective delivery team. The review can be completed in more than one step, for example
where prequalification is being used, but should be completed before the appointment is made.

tence,

= v -
5 ) 1U

skill or technical resources. Capacity refers to be able to complete an activity in the required time.
When a nefw appointment is made during a framework agreement or similar long-term arrangement,
then the scope of the review may be reduced to just the relevant aspects of capability and capacity|For
example, in a project framework agreement the experience of the prospective delivefy-team and|the
access to i:l:formation technologies need not be assessed for each new project unlegsithe requirements
are signifigantly different from previous projects. In an asset maintenance framework agreement,the
capability of the prospective delivery team need only be reassessed at pre-defihied intervals during the
frameworK rather than before every maintenance activity.

8.2 Extent of capability and capacity review
The review of prospective delivery team capability and capacity should include at least the followinlg:
— the colnmitment to comply with this document and the information requirements;

— the abflity of the prospective delivery team to work in d collaborative way, and their experiende in
information container-based collaborative working;

— access|to and experience of the information) technologies specified or envisaged within |the
informjation requirements, or proposed by the delivery team; and

— the quantity of experienced and suitablyequipped personnel within the prospective delivery tgam
with ayailability to work on the proposed asset or project tasks.

9 Information container-based collaborative working

The collaHorative production”of information should be defined in general terms of structyred
informatiop to allow the fuindamental principles of information container-based collaborative working
to be achieyed. These fandamental principles are as follows:

a) authors produce/information, subject to intellectual property agreements, which they conlftrol
and chleck, only sourcing approved information from others where required by way of reference,
federatiph or direct information exchange;

b) provision of clearly defined information requirements at high level, by interested parties associated
with the project or asset, and at detailed level by the appointing party;

c) consideration of the proposed approach, capability and capacity of each delivery team prior to
appointment by an appointing party against the requirements;

d) provision of a CDE to manage and store shared information, with appropriate and secure availability
to all individuals or parties who are required to produce, use and maintain that information;

e) information models to be developed using technologies that are able to conform to this document;

f) processes related to security of information should be put in place during the whole life time of the
asset to address issues such as unauthorized access, information loss or corruption, degradation
and, as far as is practicable, obsolescence.
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10 Information delivery planning

10.1 Principles

Planning for information delivery is the responsibility of each lead appointed party and appointed party.
Plans should be formulated in response to the information requirements set out by the appointing party
and should reflect the scope of the appointment within the overall asset life cycle. Each information
delivery plan should state:

— how information will meet the requirements defined in the AIR or EIR;

— |when information is going to be delivered, initially with respect to project staggs or asset
management milestones and later with respect to actual delivery dates;

— |how information is going to be delivered;
— |how information is going to be coordinated with information from other relévant appointed parties;
— [what information is going to be delivered;

— |who is going to be responsible for delivering the information; and

— [who the intended recipient of the information will be.

At least some of the planning for information delivery sheéuld be carried out by the lead| appointed
party or appointed party before appointment, as this should form part of the review carried out by the
apppinting party. More detailed planning can then be required after the appointment is made as part
of mmobilization. Additional information delivery planiihg should take place if changes are made to the
infdrmation requirements or to the delivery team.

Thel delivery team should review the information management solution before any technjcal design,
conptruction or asset management tasks stant. This should include the following:

— |the necessary appointment conditions and amendments have been prepared and agreed;
— [the information management processes are in place;

— |the information delivery(plan takes account of the delivery team’s capacity;
— |[the delivery team hds'the appropriate skills and competencies; and

— |[the technology supports and enables the management of information according to this document.
Allgwance shouldbe made in the schedule for training in relation to skills and competencies}

Infgrmation.should be delivered through pre-defined information exchanges. Information exchange
can|take'place between the appointing and lead appointed parties, as well as between lead appointed
pargies.

The delivery of information in accordance with the information requirements should be one of the
criteria for completion of a project or asset management activity. Each information container should be
directly related to one or more pre-defined information requirements.

10.2 Timing of information delivery

An information delivery plan should be defined for the whole project or for the short and medium term
of asset management according to the schedule and appointment of the parties. In complex situations,
this can be generated by merging the delivery plans for each project or asset management task.

The timing of each information delivery should be included in each information delivery plan, with
reference to project and asset management schedules when these are known.
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10.3 Responsibility matrix

A responsibility matrix should be generated as part of the information delivery planning process in one
or more levels of detail. The axes of a responsibility matrix should identify:

— information management functions; and

The content of a responsibility matrix should show the appropriate detail relevant to the axes.

10.4 Defiping the federation strategy and breakdown structure for information
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The federation strategy and the information container breakdown structure should be communicated
to all organizations involved in project or asset activities. It can be helpful for illustrations or detailed
descriptions to be prepared and circulated. The security implications of communicating the federation
strategy or information container breakdown structure should be considered and this can restrict their
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11 Managing the collaborative production of information

11.1 Principles

A CDE solution and workflow should be implemented to allow information to be accessed by those
who require it to undertake their function. The solution can be implemented in several ways and
using a range of different technologies. In “BIM according to the ISO 19650 series” the CDE solution
and workflow enable the development of a federated information model. This comprises information
models from different lead appointed parties, delivery teams or task teams. Security and information
quality should be considered and, where appropriate, integrated into the definition of or the proposals
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eometrical information.

3 Information quality

Information managed in the CDE should be understandable by all parties. The following should be
agreed to support this:

©IS

information formats;
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delivery formats;
structure of the information model;

the means of structuring and classifying information; and

deliverables.

attribute names for metadata, for examples properties of construction elements and information

Classification of objects should be in accordance with the principles in ISO 12006-2. Object information

should be i

n accordance with ISO 12006-3, to support object exchange.

Automated

12 Comn

checking of information in the CDE should be considered.

non data environment (CDE) solution and workflow

12.1 Pri

ciples

A CDE solution and workflow should be used for managing information during asset management
project delivery. During the delivery phase, the CDE solution and workflowSupport the informa
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— publis

ed (see 12.6).
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Each information container managed through the CDE should have metadata including:

1. arevis

2.

ion code, in accordance with an agreed standard for example IEC 82045-1; and

a status code, showing the permitted use(s) of information.

Metadata is initially indicated by its author and then amended by the approval and authorization
processes. Using an information container for anything other than the use indicated by its status code
is at the risk of the user.

The CDE solution can include both a database management capability to manage information container
attributes and meta-data, and a transmittal capability to issue update notices to team members and to
maintain the audit trail of information handling.
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The whole information model is not always held in one place, particularly for large or complex assets or
projects, or widely dispersed teams. Information container-based collaborative working allows for CDE
workflow to be distributed across different computer systems or technology platforms.

The advantages of adopting such a CDE solution and workflow include:

— responsibility for the information within each information container remains with the organization
that produced it, and although it is shared and reused only that organization is allowed to change
the contents;

— shared information containers reduce the time and cost in producing coordinated information; and

— |a full audit trail of information production is available for use during and after each prejgct delivery
and asset management activity.

SHARED WORK IN PROGRESS
~
= A\
: m ) ) C~
Information approved for N § Information being developed 3
sharing with other E o by its originator or task X
appropriate task teams and E 5 team, not visible to or
delivery teams or with the o % accessible by anyone else,
appointing party E
(&)

Task Team
Pask Team
Task Team
REVIEW/AUTHORIZE YV
ARCHIVE
Information authorized for Journal of information
use in more detailed design, transactions, providing an
for construction or for asset audit trail of information
management container development

Figure,70 — Common data environment (CDE) concept

12.2 The work in‘progress state

The work in progress state is used for information while it is being developed by its task team. An
infdrmation{container in this state should not be visible or accessible to any other task tepm. This is
particularly“important if the CDE solution is implemented through a shared system, for|example a
shafedsserver or web-portal.

12.3 The check/review/approve transition

The check/review/approve transition compares the information container against the information
delivery plan and against the agreed standards, methods and procedures for producing information.
The check/review/approve transition should be made by the originating task team.

12.4 The shared state

The purpose of the shared state is to enable constructive and collaborative development of the
information model within a delivery team.

Information containers in the shared state should be consulted by all appropriate appointed parties
(including those in other delivery teams) for the purpose of coordination with their own information,
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subject to any security-related restrictions. These information containers should be visible and
accessible but should not be editable. If editing is required, an information container should be returned
to the work in progress state for amendment and resubmission by its author.

The shared state is also used for information containers that have been approved for sharing with the
appointing party and are ready for authorization. This use of the shared state can be termed the client
shared state.

12.5 The review/authorize transition

The review/authorize transition compares all t ormation containers—at ormation excha
against the relevant information requirements for coordination, completeness and accurgey
an information container meets the information requirements, its state is changed to publis
Informatiop containers not meeting the information requirements should be returned to the wor
progress state for amendment and resubmission.

nge
If
hed.
Kk in

Authorizat
of project
informatio

jion separates information (in the published state) that may be relied on/for the next sf
delivery, including more detailed design or construction, or for asset. management, f
h that can still be subject to change (in the work in progress state or(the shared state).

age
fom

12.6 The published state

The publid the

constructi

hed state is used for information that has been authofized for use, for example in
n of a new project or in the operation of an asset.

The PIM at the end of a project or the AIM during asset operation contains only information in|the

published f§

12.7 The

The archiv
published
An inform
represents
or for asset

13 Sumn
19650 s¢

Informatio
them. Infor
manageme
appointed

tate or the archive state.

archive state

e state is used to hold a journal of allkinformation containers that have been shared

and

Huring the information management,process as well as an audit trail of their development.
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h managementis distinct from information production and delivery, but is closely linke
mation management should be applied during the whole life cycle of the asset. Informa
nt functions should be assigned to the most appropriate organizations (appointing pa
parties, lead appointed parties) and should not necessarily require appointment of
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The quantity of information being managed generally increases both during the delivery phase
and during the operational phase. However, only relevant information should be made available or
transferred between operational phase and delivery phase activities and vice versa.

An information management process is started each time a new delivery phase or operational phase
appointment is made, irrespective of whether this appointment is formal or informal. This process
involves preparation of information requirements, review of prospective appointed parties in relation
to information management, initial and detailed planning for how and when information will be
delivered, and review of information deliverables against the information requirements before they are
integrated with operational systems. The information management process should be applied in a way
that is proportionate to the scale and complexity of the project or asset management activities.
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Information requirements are cascaded to the most relevant appointed party within a delivery team.

Information deliverables are collated by the lead appointed party before delivery to the

appointing

party through information exchange. Information exchange is also used to transfer information

between lead appointed parties where this has been authorized by the appointing party.

The CDE workflow is used to support collaborative production, management, sharing and exchange of

all information during operational and delivery phases.

Information models containing federated information deliverables are produced as a result
workflow to address the perspectives of all interested parties.

teamns, interested parties or appointing party (diamonds) should reflect local practice; interé
and|appointing party requirements, and any agreements or requirements specific te project
ass¢t management.

Thelse concepts and principles are summarized in Figure 11.

of the CDE
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