INTERNATIONAL
STANDARD

ISO
55002

Second edition
2018-11

Asset management — Management

systems — Guidelines for the

application of ISO 55001

Gestion d'actifs — Systéemes desmanagement — Lignes ditectrices

relatives a l'application de '{SO-55001

Reference number

1SO 55002:2018(E)

©1S0 2018


https://standardsiso.com/api/?name=3505355302dc5a191044722773fa59bf

ISO 55002:2018(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2018

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=3505355302dc5a191044722773fa59bf

Contents

ISO 55002:2018(E)

Page
FFOTE@WOIM ...........oooooeooeeeeee e85 8 588 vi
IIMEIOAUCTION.......oooooo sk 8888885858 vii
1 S0P ... 1
2 NOTINATIVE FEEETE@IICES ............ooooiooeee st 1
3 Terms aNd AefiMETIOMNIS ... 1
4 Context of the organization

4.1 Understanding the organization and its context..
4.1.1  General.. e
4.1.2  EXEernal CONTEXL. ...l e
230 0 TN § 4 (=) 0 0 =1 N o{0) 4 1 OO 3 S
4.2 Understanding the needs and expectations of stakeholders
/0 B €1 V=) - | OSSP S S
4.2.2  Internal StaKeholders..........oiieessseeess oy e
4.2.3  External stakeholders.........ccoen
4.2.4  Stakeholder needs and expectations...
4.2.5 Communication with stakeholders.......
4.3 Determining the scope of the asset management system..
4.4 Asset management SYSteIM ... o
s B €7 V=) - | OO SO
44.2  Strategic asset management plan
Leadership ...,
5.1 Leadership and commitment..
51.1  General.....n.
5.1.2  ReSPONSIDIITIES oo 5o
FS 700 1S TR 070 44D 0 D1 00 V) 1 eSS
5.2 POLICY oo es S
5.3 Organizational roles, résponsibilities and authorities
PLATIIIITIZ ... i e e 10
6.1 Actions to address risks and opportunities for the asset management system {................. 10
6.1.1  Purposé and content of planning........ e e, 10
6.1.2  RiSKS and OPPOTTUNITIES ..o s 11
6.2 Asset management objectives and planning to achieve them.........ccfins 11
6.2. 1~ “Asset Management ODJECTIVES ... s 11
6.2.2 Planning to achieve asset management objectives ..........focen 12
SUPPBTE ...
7.1 Resources
7.1.1  General
7.1.2  ASSEE POITIOLIO oo
/7.1.5  Asset management system
7.1.4  ASSEt MANAZEIMIEIIT ..ot
7.2 COTMPEETETICE ..o
7.2.1  General.
7.2.2  Asset portfolio
7.2.3  Asset management system
7.2.4  Asset management
7.3 AWareness.......n,
78S T8 €Y 4 V=) - | OSSOSO
7.3.2  ASSEE POTLIOLIO ..o
7.3.3  Asset management system
7.3.4  Asset management........
7.4 CommUNICAtION ...oooooo s

7.4.1 LTS3 0 T<) ir= Y

© 1S0 2018 - All rights reserved iii


https://standardsiso.com/api/?name=3505355302dc5a191044722773fa59bf

ISO 55002:2018(E)

7.4.2  What to communicate..........

7.4.3  When to communicate.....

7.4.4  With whom to communicate

7.4.5  HOW tO COMIMUINICATE .......ooooooooeeeeeeeeeeeeeeeeee oo
7.5 INfOrMation FEQUITEIMIEIITS ...t

7.5.1  General
7.5.2  Asset portfolio

7.5.3  ASSEt MANAZEIMENT SYSTEINL....ooioroieirriieriieeiieeieeeiieeieesieee e
7.54  Asset management
7.6 Documented information...........cccce.e
70,1 GOIIETAL e
7.6.2  Creating and UPAating. ...
7.6.3  Control of documented INfOrmation ... e 22
8 L0107 = U 0] OO OO OO N WO 22
8.1 Operational planning and CONtIOL ... ey Eonnnnsn e 22
.11 GENETAL. e K e | 22
8.1.2  Operational objectives and decision-making criteria............ ¥ o 23
8.1.3  Operational planning and control Processes............pmhedi o 23
8.2 Management Of CHANZE ... S e e 23
8.3 OULSOUTCITIG ..o Bt 24
9 Performance eValuation ... o S 25
9.1 Monitoring, measurement, analysis and evaluation..... {2 e 25
L5 00 0 O 7= 1 V) - Y IO SO B 25
9.1.2  Performance MONItOTING ... e 26
9.1.3  Evaluation of the performance of the assét portfolio and asset
MANAZEIMENT PIOCESSES.....oooiiioeiiieiieii b oo s 29
9.2 0L =) g = B 1 OO OOO O PN S 29
9.3 | ManaGEMENT TEVIBW ...ooocceoierireeiessees S e 30
10 IIMPFOVEIMIEIIE .......oooooiiiiiiiiee e ookt 31
L0200 T R =5 4 ) =Y O S OSSN S 31
10.2| Nonconformity and cOrreCtiVe@GiON ... oo 32
000 1Y o U= Y OSSO WO 32
10.2.2 Investigation of-dsset-related nonconformities ... 33
10.2.3 Investigation-of-asset management system nonconformities.... o33
10.2.4 Investigation of asset management nonconformities............es
10.2.5 Processes-for implementing corrective aCtions ...
10.3| Preventive aCiDI: ...
10.3.1  Gerenal. .
10.3.2 Préventive actions for asset portfolio
10.3.3¢Preventive actions for asset management SYSTeM . ...
10.34~"Preventive actions for asset management
10.4| GONEINUAL IMPTOVEIIEIIT ..ot
04T GEIETAL .o
T04-2— Continual improvement for asset porttoio ...
10.4.3 Continual improvement for asset management system
10.4.4 Continual improvement for asset management.................
Annex A (informative) Consideration of “value” in asset management.................cnn
Annex B (informative) Scope of an asset management SYSteM. ... 41
Annex C (informative) Strategic asset management plan (SAMP) ... 51
Annex D (informative) Asset management decision MmaKing ... 56
Annex E (informative) Risk management in the context of ISO 550071 ... 60

Annex F (informative) Relationship between financial and non-financial functions in asset
INATMAGEITNCTIE ...k 63

iv © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=3505355302dc5a191044722773fa59bf

ISO 55002:2018(E)

Annex G (informative) Scalability — ISO 55001 for small businesses

Annex H (informative) Information on asset management activities................oes

BIDLEOZTAPIY . ...t 71

© ISO 2018 - All rights reserved v


https://standardsiso.com/api/?name=3505355302dc5a191044722773fa59bf

ISO 55002

:2018(E)

Foreword

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

0.1

General

This document provides guidance for the application of a management system for asset management,
referred to as an “asset management system”, in accordance with the requirements of ISO 55001.

This document provides explanatory text intended to clarify the requirements specified in ISO 55001
and provides examples to support implementation of these requirements. It does not provide guidance
for managing specific asset types.

This

a)

b) t

Gene

document provides guidance for use by:

hose involved in delivering asset management activities, including serviceyproviders.

ral information on asset management, and information on the términology applic

docujment, is provided in ISO 55000.

0.2

Ana
an of
man
activ

NOTH
comp
there
custd

The
supp

Assets, asset management and the asset management system

sset is something that has potential or actual value to an{prganization. Asset managen
ganization to realize value from assets in the achievement of its organizational objectiy
hgement system is used by the organization to dire€t;/ coordinate and control asset 1
ities.

An asset management system can be established by any organization, which can be
any, corporation, firm, enterprise, authority, pattnership, charity or institution, or part or

of, whether incorporated or not, public or private. The organization, for example, can be an
dian, operator, service provider, subsidiaryyalliance or joint venture.

hsset management system, asset management and the asset portfolio should be alig
ort delivery of, the organizational’objectives and the organizational plan.

Organizational objectives are generally developed as part of the organization’s strategic le

activi
obje(

ities and are given in documented information within an organizational plan. The or
tives form a key part of the context of the asset management system and are the start

establishing the asset mrdnagement objectives.

Undse
main
purp

The :

rstanding thé\context of the organization enables the organization to design, imyj
tain its asset management system, asset management and the assets, in alignme
ose of the organization, its objectives and its stakeholder needs and requirements.

isset management system includes:

a)

1
C

hose involved in the establishment, implementation, operation, maintenance and.improvement of
an asset management system,;

able to this

hent enables
Fes. An asset
nanagement

h sole-trader,
combination
asset owner,

imed to, and

vel planning
banizational
ng point for

lement and
nt with the

h
T

b)
‘)
d)
e)
f)

the asset management objectives (see 6.2);
the strategic asset management plan (SAMP);
the asset management plan(s) (see 6.2.2);

supporting activities (see Clause 7);

to manage assets in the asset portfolio throughout their life cycle;

g)
h) i

© ISO

performance evaluation (see Clause 9);

mprovement activities (see Clause 10);

2018 - All rights reserved

operational planning and control (see Clause 8), including the processes and procedures employed
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i) guidance on how it relates to or interfaces with other relevant policies and processes and
management systems.

Figure 1 shows the relationship between the key elements of an asset management system, together
with the related clauses in ISO 55001.

Stakeholder and organization context

Organizational plans and -
organizational objectives n |
Asset management
policy

Strategic asset management
plan (SAMP)
Asset management
objectives

Plans for developing
asset management
system + relevant
support

Asset management
system + relevant

NOTE 1 OIly the primary c@ections are shown to avoid over-complexity.

NOTE 2  This does not Qo repeat the distinction between asset management and an asset managgment
system: it is g connecti@?vlew showing directions of influence.

NOTE3 The %r{@hlighted box designates the boundary of the asset management system.

9

Fig =

0.3 Structure of this document

This document provides guidance on the implementation of the requirements for an asset management
system specified in ISO 55001. By doing so, this document follows a similar structure and sequence
of clauses and subclauses as in ISO 55001 (the subclauses in Clause 6 and Clause 10 are not in strict
alignment). Throughout this document distinction is made, where relevant, between assets and
asset portfolio, asset management and the asset management system. In ISO 55000:2014, 2.4.3, the
relationship between these three concepts is clarified. An asset management system is used by the
organization to direct, coordinate and control asset management activities to realize value from its
assets for the organization and for its stakeholders. When applying ISO 55001, it is relevant to be
aware of this relationship. An organization should, for example, distinguish between monitoring and

viii © ISO 2018 - All rights reserved
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evaluating the performance of its asset portfolio, its asset management and its asset management
system and the use of results of these different types of monitoring and evaluation in the processes for
continual improvement at various levels. Where relevant, this document details how an organization
should distinguish between assets and asset portfolio, asset management and the asset management
system to ensure that the application of ISO 55001 promotes realization of value from its asset portfolio.

In addition, this document also addresses several subjects that are relevant for the effective
implementation of asset management, but that are not related to one specific (sub)clause of ISO 55001.

Asset management is the coordinated activity of an organization to realize value from assets (see the
definition in ISO 55000 2014 3 3.1) and although the requlrements in ISO 55001 cover the overall

The

the glignment of decision making and setting of objectives is not straightforward. These af
together and can need several iteratipnis:before they are fully aligned and mature.

To sypport this overall alignmentjAnnexes A to H provide information on:

a)
b)
c)
d)
e)
f)
g)
h)
0.4

design and improvement of the asset management system and execution-ofasset n
four pathways are of key importance:

the line of sight from context of the organization to asset management, policy to the SA
Ilanagement plans to operation;

o asset management objectives; these are often translatedinto a hierarchy of key g

Indlcators
ecision-making criteria and decision-making processes;

fisk management is developed at all levels, from‘the top level in the organization (do
operations; the risk management frameworkis aligned with the design and improvg

concurrence of these four elements is*one of the key aspects of asset management. I

the concept of value as afundamental in asset management (Annex A);
defining the scope ef-an asset management system (Annex B);

the objectives and-structure of the SAMP (Annex C);

the principles-behind asset management decision making (Annex D);
dddressing risk management in asset management (Annex E);

thiervelationship between the financial and non-financial functions in asset managemer

#eral clauses.

>ub]ects are

jJanagement,

\MP to asset

bjectives, derived from the organizational objectives to strategic asset management objectives,

erformance

wn) to daily
ment of the

3sset management system and the risk management process with the asset management execution.

h particular,
e developed

t (Annex F);

scalability of asset management systems for varying organization sizes and complexity (Annex G);

information on asset management activities (Annex H).

Language applied in this document

In this document, the following verbal forms are used:

“shall” indicates a requirement;
“should” indicates a recommendation;

“may” indicates a permission;

© ISO 2018 - All rights reserved
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— “can” indicates a possibility or a capability.

Information marked as “NOTE” is for guidance in understanding or clarifying the associated text.
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Asset management — Management systems — Guidelines
for the application of ISO 55001

1 Scope

This document gives guidelines for the application of an asset management system, in accordance with

the
This

NOTH
appli

NOTH
asset
finan|

NOT]H
used

FquiTenTents of 1SO55001:
document can be applied to all types of assets and by all types and sizes of organizatic

1  This document is intended to be used for managing physical assets in particular, but
bd to other asset types.

2 This document does not provide financial, accounting or technical guidance for mana
types, however, in Annex F information is provided on the relationship‘between the finan
cial asset management functions.

3 For the purposes of ISO 55000, ISO 55001 and this document; the term “asset managems
to refer to a management system for asset management.

2 Normative references

The
cons
unda

ISO §

For t
ISO 4
— 1

4

following documents are referred to in the text'in such a way that some or all of t
Fitutes requirements of this document. Fordated references, only the edition cited
ted references, the latest edition of the reférenced document (including any amendme

5000:2014, Asset management — Overview, principles and terminology

Terms and definitions

he purposes of this document, the terms and definitions given in ISO 55000 apply.
nd IEC maintain terrainological databases for use in standardization at the following 2

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

EC Electropedia: available at http://www.electropedia.org/

Context of the organization

ns.

t can also be

ging specific
rial and non-

nt system” is

heir content
applies. For
hts) applies.

ddresses:

4.1

Understanding the organization and its context

4.1.1 General

When establishing or reviewing an asset management system, it is important to ensure that its design,
scope and implementation are consistent and aligned with the external and internal context of the
organization.

© ISO

2018 - All rights reserved
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4.1.2 External context

Understanding the organization’s external context can include, but is not limited to, consideration of
the following:

a) the social and cultural, political, legal, regulatory, financial, technological, economic, competitive
and natural environment factors, whether international, national, regional or local;

b) keydriversand trends in factors thatare identified as potentially having an impact on the objectives
of the organization;

c) relationships with, and perceptions and values of, external stakeholders.

NOTE “Stakeholder” can also be referred to as an “interested party”.

4.1.3 Intdrnal context

Understandfng the organization’s internal context can include, but is not limited to, censideration ¢f the

following:

a) governgnce requirements;

b) policies] objectives and the strategies that are in place to achieve thém;

c) the orggnization’s culture and values;

d) organizptional structure, roles, accountabilities and authorities;

e) the size|and complexity of the organization;

f) capabilil‘ties, understood in terms of resources and¥&nowledge (e.g. capital, time, people, systems
and technologies);

g) informdtion systems, information flows and-décision-making processes (both formal and informal);

h) standands, guidelines and models adopted by the organization;

i) relationships with, and perceptions ;and values of, internal stakeholders;

j)  the form and extent of contractual relationships;

k) the orgdnization’s risk management plans including tolerance limits, risk attitude and capacity;

1) asset mhnagement practices and other management systems, plans, process(es) and procedurg(s);

m) integrity and performance of the assets and asset systems, and the outputs of consequent
evaluations er reviews;

n) the size] complexity and criticality of the assets;

o) feedback from the investigation of previous asset and asset system failures, incidents, accidents
and emergencies, and any systemic or statistical analyses and evaluations;

p) assessments of the ability of the asset management system to achieve the intended outcomes of the
organizational objectives;

q) feedback from previous self-assessments, internal audits, third party and certification reviews.

At the strategic level, tools such as Strengths, Weaknesses, Opportunities and Threats (SWOT) analysis
and Political, Economic, Social, Technological, Legal, Environmental (PESTLE) analysis may be used for
identification and evaluation of contextual issues. A simpler approach, such as brainstorming, can be
useful for organizations, depending on the size and complexity of their operations.

© ISO 2018 - All rights reserved
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The processes and associated outputs used for evaluating the organization’s context can be considered
necessary for the effectiveness of the asset management system, and may, therefore, be maintained as
documented information (see ISO 55001:2014, 7.6.1). The triggers and review frequency for conducting
these processes should also be defined in documented information.

4.2 Understanding the needs and expectations of stakeholders

4.2.1 General

The organization should identify and review the stakeholders that are relevant to the asset management
systens-asset-managementand-the-assetsand-the-needsand-expectationsefthese-stakeholders. The
identification and review of the stakeholders’ needs and expectations will enable the idéntification of
the vfalue the stakeholders could receive from the organization’s assets (see Annex A for a djscussion on
the concept of value in asset management).

4.2.2 Internal stakeholders
Internal stakeholders can include the following:
a) e¢mployees of the organization;

b) groups within the organization, i.e. functional groups {e,g. engineering, finance, |accounting,
I;aintenance, operations, purchasing, receiving, logi§tics, communications and [information
anagement) or other groups (e.g. safety representatives);

c) shareholders, management consortiums, owners,

4.2.3 External stakeholders
External stakeholders can include the following:
a) (ustomers, users;

b) guppliers, service providers and contractors;

c) 1mon-governmental organizations, including civil society organizations, consumer ofganizations
gnd the media with an intérest in issues related to asset management;

d) government organizations, government agencies, regulatory authorities, and politiciang at all levels
f government;

e) faxpayers;
f) local communities;

g) those'in society interested in social, financial, environmental or other forms of sustainpbility;

h) investors, financial institutions, rating agencies, brokers and insurers;

i) external employee representatives (e.g. an employee of an industry body/union).

4.2.4 Stakeholder needs and expectations

Stakeholders’ needs and expectations should be defined in documented information and be
communicated. This may be captured in a high-level statement of stakeholder needs within the SAMP,
recognizing that more detailed statements will follow in the asset management plans to specifically
address the expectations of different stakeholder groups. These statements should reference any
mandatory requirements.

The organization should consider a means of tracking how current the information collected is, and
the methods involved for its collection. When engaging with stakeholders to determine their needs

© ISO 2018 - All rights reserved 3
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and expectations, the organization can use the list of context-related issues given in 4.1 to frame the
discussions.

One objective of asset management is to enable the organization to meet the service needs of the
customers and users of its asset(s). The organization should measure the levels of service (see 6.2.1)
thatits assets deliver, and evaluate these against the needs and expectations of its customers and users.
Alevel of service review process can be a useful approach to understand the expectations of customers
and users.

Stakeholders are likely to make judgements about the organization’s asset management and its asset
management outputs and outcomes based on thelr perceptlons These can vary due to d1fferences in
values, needs;as . S ¢ : S

the views o stakeholders can have a 51gn1f1cant 1mpact on the organlzatlon S asset—related dec1510n<
important that their perceptions are determined, recorded and taken into account in the orgéahizaf
decision-making process (see also Annex D).

e an
eeds
f the
sion-
sion-

w asset-related decisions are made, and ensuring understanding of thé process, aj
important part of asset management. The criteria for decision making are influenced by the 1
of external and internal stakeholders, by the asset management policy and by the risk attitude d
organizatiop (see Annex D). The external and internal stakeholders’ input.t@’establishing deci
making criteria is important for setting priorities and resolving conflictirig requirements. Deci
making critpria should be appropriate to the importance and complexity of the decisions being made.
These critefia should be used to evaluate competing options to meet)asset management objedtives
and develop asset management plans. The criteria can be expressed in a number of ways, to support
quantitative, semi-quantitative or qualitative decisions. The progesses to establish the decision-mgking
criteria thatguide asset management should be clear and be defined in documented information.

Defining ho

4.2.5 Compmunication with stakeholders

The level of]
depending ¢
and the imp
proprietary
should be a

specific stal

Stakeholder
be given an

both commiinicate and consul{<in an appropriate way about asset management activities can in

constitute a

[tis import3
with other f
information

ware that there can be legal and regulatory requirements associated with reporti

detail needed when reporting to stakeholders will vary from one stakeholder to and
n the scope of the organization’s activities, the complexity of the assets being man
ortance of the stakeholder to the.arganization. The details reported should only dis
information as appropriate for thestakeholders receiving the information. The organiz

eholders.

s generally should be ‘informed about the decisions that can affect them and s}
opportunity to provide input into decisions that can have an impact on them. Failu

risk, because itceuld later prevent an organization from fulfilling its objectives.

nt that the'terminology used in communicating with stakeholders is consistent and a

(SeeAhnex F).

ther,
aged
close
htion
hg to

1ould

re to

itself

ligned
unctionsiin the organization; this is particularly necessary when communicating fine:Elcial

with

Organizatio

hscould manage their communication needs through registers or matrices identifying

whom, what, when, how and why they need to communicate.

4.3 Determining the scope of the asset management system

Based on the outcomes of reviews of its context and stakeholders (see 4.1 and 4.2), the organization
should define (or review) the boundaries of the asset management system, and establish its scope. It
should be communicated to all relevant stakeholders, both internal and external to the organization.

The scope should:

a)

output or outcome to the customers or other stakeholders;

consider the range, grouping and functional connectivity of the assets involved in delivering an

© ISO 2018 - All rights reserved
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b) address the relevance of the assets considered for inclusion in the scope to be appropriate to the
context and purpose of the organization and include all significant assets;

A

Annex B provides further guidance in establishing the scope of the asset management system in various
situations, including where different organizations are involved in managing a specific asset portfolio

identify the organization’s units, locations and contractual boundaries.

(e.g. where an asset owner outsources most or all of the asset management activities).

4.4 Asset management system

4.4.1 General

In th
will
revig
will
man

establish, implement, operate, maintain and improve the asset management syster
w of the organization’s current processes and capability against the requirements g
determine the areas that should be developed to support the functieniing of a com
hgement system and any corresponding improvements of capability required.

The
abilit
or m
and
unne
proc

hsset management system should not stand alone. Part of sugcessful asset managg
y to integrate asset management processes, activities and data with those of oth
anagement systems in the organization; for example, quality, finance, accounting,
human resources. Where possible, existing business processes should be leverag
cessary new work and duplication of existing work and. data. These interactions with
psses should be clearly communicated to all involveds

Asse
in a
maxi

I managers should ensure the organization has sound methodologies to manage costs
way that allows them (or the organization).té make the most appropriate decision
mize value from assets for both the organization and its various stakeholders.

re is usually a limit on resources.available. The review can guide the organization in

e initial development of the asset management system, the organization sheuld ouftline how it

h. An initial
f 1ISO 55001
pliant asset

ment is the
br functions
safety, risk
ed to avoid
the existing

hnd benefits
5 on how to

ideration should be given to prioritizing.elements of the asset management system for development,

formulating

which often
rganization
y prioritize
nal controls
It system in

e defined in

docujmented information. The processes for developing the asset management system, the SAMP and
the dsset management plans (in alignment with ISO 55001:2014, 7.5 and 7.6), should also 4
documented information, to the extent needed to ensure that the asset management systemn

important to be aware of, and to clarify, any variations in terminology between ISO 55
inolegy used in the organization’s common practice.

is effective.

000 and the

Conformity to the requirements of ISO 55001 should be considered as achieving only the minimum
starting point for an effective asset management system and should not be seen as the final goal.
Moving beyond conformity also requires embracing the fundamentals of asset management described
in [SO 55000 (i.e. alignment, assurance, leadership and value).

An asset management system and asset management activities should be scaled to the size and
complexity of the organization and its assets and their criticality. For example, for small organizations, the
organizational plan can be a single piece of documented information that includes separate sections on:

a) the organizational objectives;
b) the SAMP;
c)

the asset management plan(s).
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While it is necessary to distinguish between the SAMP and the asset management plan(s), it is not a
requirement of ISO 55001 to create separate pieces of documented information for each.

See Annex G for further information on the scalability of asset management.

4.4.2

Strategic asset management plan

The principles by which the organization intends applying asset management to achieve its
organizational objectives should be set out in an asset management policy. The approach to
implementing these principles should be defined in a SAMP, as documented information.

NOTE A

« 2

The SAMP (etails the asset management objectives, explains their relationship to the organizat
objectives ahd the framework required to achieve the asset management objectives.

Asset capability and performance, as well as the outputs from asset management activities [e.g
asset management plan(s)], can be key inputs into establishing realistic and achievable organizat|
objectives.
should be dgveloped through an iterative process. For example, the organizational objectives s}
not be devel

In developir

a)
b)

c)

d)
e)

the cont

the exp
Annex 4

activitig
be subjd

the scoy

the fina

The organiz

One of the f]mctions of the SAMP sheuld be a high-level plan that:

transla

identifig
making
guides

activitig
in orgai]

here should be a “two-way” linkage between the organizational plan,and SAMP, and

ped in isolation from the organization’s asset management activities.
g its SAMP, the organization should consider, amongst other things:
ext of the organization, see 4.1;

ectations and requirements of stakeholders, ingluding stakeholder value, see 4.2
)

s that can extend beyond the organization’stoutine planning timeframe, and which s}
ctto regular review;

e of the asset management system, sée 4.3 and Annex B;
ncial, human and other resourcés that are available.

ation should regularly reviéw this information and adapt the SAMP when necessary.

es organizational‘gbjectives into asset management objectives;

s and defines'the processes the organization uses to establish its asset-related deci
criteria (see-Annex D);

the development of the asset management plan(s), which should set out the asset
s. Thé& asset management plan(s) can be cascaded into multi-levels in large organizatio
lizations with complex asset portfolios.

ional

. the
jonal
they
jould

and

1ould

sion-

level
ns or

There should be alignment and consistency between:

the organizational objectives;

the asset management policy;

the SAMP;

the asset management objectives;

the asset management plan(s).

This will reinforce, within the organization, that activities undertaken directly on the assets support
the delivery of the organizational objectives (vertical alignment of asset management).
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It is important that this alignment is communicated to ensure that external stakeholders and internal
stakeholders, at all levels of the organization, understand why asset life cycle activities and asset
management activities are implemented.

See Annex C for further information on the content and development of the SAMP.

5 Leadership

5.1

Leadership and commitment

5.1

shou
pron
and

ways
orga

For 4
posit
seniq
exec
elect
supe|

Top nanagement has the power to delegate authority and provide resources within the org

the s
to th

Each
man

Top 1
conti
retai
and ¢

5.1.2

Top management responsibility includes:

Lea:L

Ins ownership of the assetimanagement system and provides clarity with respect to res

General

rship should be exercised at all levels within the organization, however)tep 1
Id ensure that it demonstrates leadership and commitment by taking an actiye role
joting, directing and supporting, communicating and monitoring the performance, ¢
continual improvement of the assets, asset management and the asset thanagement

hization, its management style and culture.

ions within the organization. Positions can include the chieflexecutive officer, manag
r vice-president, general manager, executives serving oncthe’board of directors, execu]
itive directors including executive vice-president, mahaging partner(s), single owne
ed officials, senior executives/managers, and department heads. It can also be
rvisory board.

cope of the management system covers only-part of an organization, then top managg
pse who direct and control that part of the organization.

organization has different needscand its own specific solutions that will be dec
hgement.

nual improvement of an dsset management system, however, it is important that top 1

iccountabilities.

Responsibilities

nanagement
n engaging,
ffectiveness
system. The

these can be demonstrated are based on various factors, such as thesize and complexity of an

n organization, “top management” are executives and senior managers holding the highest-level

ng director,
ive and non-
, partner(s),
h (separate)

anization. If
ment refers

ided by top

nanagement may appoint anindividual to oversee the development, implementation, operation and

hanagement
ponsibilities

a) e¢nsuring that internal stakeholders, at all levels of the organization, are appropriately engaged in
theplanning, development, implementation, and operation of the asset management syjstem;
b) creating the vision, culture and values that guide the asset management policy and practice, and
actively promoting these values inside and outside the organization;
c) ensuring the asset management policy aligns to the purpose of the organization, and is consistent
with the organizational plan and other relevant policies of the organization;
d) ensuring that those in leadership positions, at all levels within the organization:
1) facilitate the understanding of stakeholder value expectations and translation of the
organization’s objectives into asset management objectives;
2) lend their authority in supporting the asset management system and be active and visible
champions and sponsors for asset management;
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3) achieve alignment to other management systems within the organization through appropriate
cross-functional approaches and design of the organization’s divisional or departmental
structures;

4) support integration of asset management systems into business processes, creating vertical
and horizontal alignment of the asset management system;

5) support the incorporation of stakeholder needs and requirements into the organization's
continual improvement process(es);

6) prov1de approprlate resources to support the asset management system (these resources
ation
technology support and adequate resources to promote cross-functional teams’ collab@sation
and continual improvement);

7) recpgnize and resolve any conflicts between the internal culture of the organization anfl the
performance of its asset management and asset management system;

8) communicate the organization’s asset management objectives and the impertance of its psset
mapagement system to relevant employees, customers, suppliersy.centractors and ¢ther
stakeholders;

9) use|two-way communication and be open to receiving information aimed at improving the
assg¢ts, asset management and asset management system fromall levels within the organizption
as well as customers, suppliers, contractors and other keystakeholders.

5.1.3 Commitment
Top management commitment to asset management can be'demonstrated by:
a) making|reference to asset management policy in.communications;

b) engaging in setting the objectives and measires of success for the people responsible for the psset
management system:

1) by Jetting priorities for these abjectives;
2) by allocating appropriate résources for the achievement of these objectives;

c) establishing a strong collaborative work culture that is focused on delivering the asset management
objectives;

d) using agreed decision-making criteria for asset management decisions;
e) supporting assetmanagement-related improvement activities;

f) supporting*personal and career development pathways that encourage and reward time spgnt in
roles asgociated with asset management and the operation of the asset management system;

g) monitoring the asset management system performance and ensuring corrective or preventive
actions, including opportunities for continual improvement;

h) addressing asset-related risks and incorporating these risks into the organization’s risk
management processes;

i) aligning asset management and the asset management system to other functions and management
systems in the organization; for example, its approach to risk management;

j) ensuring collaboration across the organization to achieve the organizational objectives.
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5.2 Policy

The asset management policy provides the organization’s vision, values, intentions and direction about
asset management, see Annex A. This policy should align with the organizational objectives.

The asset management policy is a short statement that sets out the principles by which the organization
intends to apply asset management to achieve its organizational objectives. The asset management
policy should relate to top management’s overarching intentions for assets, asset management and
asset management systems and should not relate to specific assets.

The asset management policy should be established and authorized by top management in order to
perate at a
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‘)
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f)

The
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q

1

q

q

q

The
ISO §

Ther]

providing resources to realize the asset man@gement objectives;

gbiding by any relevant contractual obligations;

level and align with the other policies of the organization, such as its quality policy{(g
y related to ISO 9001) or occupational health and safety policy (e.g. related to ISO 45001
management policy (e.g. related to ISO 31000) or policies related to financialimang
Fting [e.g. International Financial Reporting Standards (IFRS)].

Sets, asset management and the asset management system. It should bejaligned to and ¢
ort for the organizational objectives.

hsset management policy should align to the purpose of the okganization and be con

asset management policy should provide guiding ptinciples for asset managemer]
hgement objectives, and include, for example, commitments for:

atisfying applicable legal and regulatory requirenients;

eporting on and evaluating asset management performance;

upporting long-term objectives, sustainable outcomes and stakeholder requirements;

ontinual improvement pof\asset management and the asset management system.

policy should be maintained as documented information and be available to the of
nal and external ‘stakeholders, as appropriate (see ISO 55001:2014, 7.3). Separate
mation on the-asset management policy might not be required but the asset manage
Id be identifiablé and prioritized in strategic documented information.

hsset mandagement policy should be communicated within the organization (in acco
500%:2014, 7.3).

e'should be processes in place to review and update the asset management policy, esp

.g. a quality
), corporate
gement and

policy should set out the organization’s commitments and expectations{for continual ifnprovement

lemonstrate

sistent with

t and asset

ganization’s
Hocumented
ment policy

rdance with

ecially if the

organization’s external or internal context changes.

5.3

Organizational roles, responsibilities and authorities

The responsibilities and authorities of key functions in the organization should be defined. These
definitions should include both internal and outsourced roles and responsibilities. The interfaces
between the functions should be clearly established. This clarity of delineating responsibilities becomes
more important in situations in which asset management activities are outsourced.

It should be clear whose role is responsible for which activity. This role and activity alignment can be
achieved through the development of accurate job descriptions and role statements, by including asset
management responsibilities in existing job descriptions, or through the establishment of documented
information giving an organizational chart.
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Top management should assign internal roles with the delegated authority to:

a) ensure the asset management objectives, as stated in the SAMP, align to the asset management
policy and organizational objectives;

b) supportand ensure the asset management system is suitable, adequate and effective;

c) report to top management on the performance of asset management and the asset management

system.

Top management should assign responsibility for managing the availability of competent and capable
resources; this will require consideration of:

— an indiy

support

other W
deliver

the indi
context

In small or fnedium-sized organizations, multiple asset management futictions may be assigned t

individual. T
stakeholder

For contrac
should be sj
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Planning is
of needs ba
system. Obj
covers the §
asset portfo

idual’s experience and competence (see 7.2);

for the role through formal and informal training and mentoring;

bn asset management related objectives;

vidual being able to demonstrate an understanding of what the responsibilities mean i
of their role (see 7.3).

[his smaller scale does not change the need to communicate the arrangements to
K, or to clarify the responsibility of the individual.

fors and external service providers, their respomnsibilities and the competence reqy
ecified in the documented information for the centract or agreement (see 8.3).

ng
ns to address risks and opportunities for the asset management system

pose and content of planning

of planning is to derivelasset management objectives from the organization’s objective
he activities and resgurces necessary to achieve them. The starting point for planning
the context of the:ofganization (ISO 55001:2014, 4.1) and the requirements of stakeho
nanaging assets(ISO 55001:2014, 4.2).

hn iterativesprocess combining top-down strategic direction and bottom-up identific
sed on the) current performance of assets, asset management and the asset manage
pctivestand plans can be developed at different levels. The SAMP (see 4.4.2 and Ann|
trategic objectives, strategies, decision-making criteria and high-level plans for the ¢

orkload requirements and their variability, which can impact the individual’s ability to

n the

one
bther

hired

5 and
is to
Iders

htion
ment
px C)
ntire
Dr an

lioand the asset management system. The asset management plans can be developed f}

asset portfolio and/or assets; for example, at business unit level, at a site/facility level or at the complex
asset system level. The interrelation between different levels of planning is illustrated in Figure 1.

In planning,

a)

an organization should:

adhere to the asset management policy and incorporate asset management principles (see

IS0 55000:2014, 2.4.2);

b) address risks and opportunities for the asset management system (see ISO 55001:2014, 6.1) and
the asset management objectives (see ISO 55001:2014, 6.2), taking into account how these risks
and opportunities can change with time;

c) consider costs, performance and risks related to the asset portfolio by applying the organization’s
decision-making criteria and approach to risk management;
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d) align the timeframe with the organization’s planning and other management systems, while also

considering longer-term implications;

consider the results of performance evaluation, including internal and external audits as well as
management review.

6.1.2 Risks and opportunities

When planning for the asset management system, managers within the organization should ensure
that risks and opportunities are determined and plan actions to address them. The purpose is to
prevent or reduce negative consequences, reduce the probabilities of undesired effects and to pursue

oppd
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rtunities that could enhance the achievement of the organization’s asset management
Id be noted that risks and opportunities are addressed through the planning process;
p and Annex E.

ples of risks to the asset management system could be: the failure or ldckof proc
hization; IT systems not functioning as required; and unclear or insufficient resy
prities and competences of personnel. Examples of opportunities could be; the imp
bsses; and the potential use of new technology.

q

\pproach for managing risks associated with the asset management system should be
rganization’s overall risk management approach. Further guidance on this matter can
X E.

dressing the risks, an organization should establish and implement a process to iden
letermine actions to manage risks on a regular basis. Risk criteria that are define
ecision-making criteria should be applied in determining these actions. The actions
ges to the asset management system.

prganization should implement a process\to evaluate the effectiveness of the actid
hge the risks and opportunities (see [SO(G5001:2014, 8.1 and 9.1).

Asset management objectives'and planning to achieve them

Asset management objectives

L management objectives’provide direction for the organization to ensure that its as
ulfil its requirements-(see the fundamental “assurance” in ISO 55000:2014, 2.4.2). The ¢
|d take into accountthe value to be derived from its assets for stakeholders when sett
hgement objecfives (see Annex A for information on the concept of value in asset m
ctives can bédefined at multiple levels (e.g. strategic, tactical and operational), and v
imeframe: The strategic asset management objectives (e.g. at the asset portfolio leve
to infernt lower level asset management objectives (e.g. at business units, asset sy
ps) ,andto enable asset management plans to be developed (see Annex C). Generally, o}
strategic objectives to a smaller number, to provide focus and to target efforts.

1
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Asset management objectives should be specific, measurable, achievable, realistic and time-bound, if
practicable. Furthermore, these can be stated both quantitatively (e.g. plant availability or quantitative
risk acceptance criteria) and qualitatively (e.g. perception of social responsibility, reputation or ethical
values). Objectives should be available as documented information in the SAMP and be communicated
to stakeholders to increase awareness and commitment. Specific objectives should be allocated to
those who are responsible for achieving them. Achievement of asset management objectives should
be monitored and reviewed (see ISO 55001:2014, Clause 9). Deviations could be used for determining
improvement actions or for directing revisions to the asset management objectives.

During the development of its asset management objectives, the organization should:

— review risks and opportunities, such as the potential impacts from the failure of assets, or from the
asset management activities;
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— review the importance of assets related to their intended outcomes (i.e. the criticality of assets).
Examples of factors that can be addressed by objectives include:
a) for asset management:

— total cost of ownership;

— return on capital employed;

— compliance with contractual terms and conditions;

— cusfponrer-satisfaction:
— soclety or reputation survey results;
— envjironmental impact (e.g. carbon emissions costs);

— levgls of service;

— futiire demand;
— ret:[rn on investment in terms of stakeholder value (social, environiental, etc.);
— level of asset management maturity (by benchmarking);
— alignment and process efficiency;
— conppetence levels;
b) for assets/asset portfolios:
— asset performance (e.g. uptime, efficiency);

— unif cost of product or service;

— dependability, including availability, reliability, maintainability and supportability (e.g. down
timp, mean time/ distance between failures, mean time to repair);

— asset condition;

— heallth, safety and environmental performance;
— total cost of ownership;

— lifelcycle costs;

— lifetime eXpectancy;

— assetlenergy performance.

Asset management objectives should be subject to regular management review (9.3) and such reviews
should inform the continuous improvement process (10.4).

6.2.2 Planning to achieve asset management objectives

6.2.2.1 General

The organization should plan and prioritize activities and resources to achieve its objectives. The asset
management plan(s) should be defined in documented information at a level of detail that is appropriate
to the size and complexity of the organization and the asset portfolio in the scope of the asset
management system (see Annex B). For smaller organizations, the SAMP and asset management plans
can be in a single piece of documented information (see Annex C). The SAMP is often used for longer-
term planning and should be made available to different stakeholders, such as regulators and executive
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boards. An asset management plan includes more details about activities and resources needed to
support users of this plan, such as project or operations managers. In addition, the organization should
consider the need to define the processes and methods used for asset management planning.

The timescale chosen for asset management plan(s) should reflect the organization’s period of
responsibility or the lifetime of the assets/asset portfolio. For example, a service provider managing
the asset over its contracted period could be planning for the asset management during this period;
however, it can have to take account of any longer-term obligations or liabilities imposed by the client in
the contract.

Life cycle costs (capital, operational and financing costs and expenditure) should be considered in the
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me situations it is appropriate to consider planning for the life cycle of individu

bquently, at any given time, different assets of the same type might need different a
iple, due to their age, condition, or performance. When planning, the organization co
ns for investing in its asset portfolio, or operational alternatives, which’ could inclu
Ho not require owning an asset (e.g. leasing).

planning should be aligned and integrated with the organization's other planning ag
cial, human resources and other support functions). It is important for the organizatiqg
lesources that are identified in the asset management plan(s) as being necessary. Imp
P asset management plan(s) is an iterative process that fnvolves resolving conflicts bd
inned and what can be realized within financial constraints. If resources become co
e necessary to reassess the asset management objectives (both for the short-term, a
bquences for the longer-term) and prioritize activities accordingly.

brganization should apply a consistent approach when determining the financial im
sset management plan(s). Once the financial implications have been considered, the ¢
Ild ensure that the asset management.plan(s) and the financial plans are aligned and
bion-making processes should takeinto account the difference between financial aj
Cts of the asset portfolio. Consideration can also be given to the potential costs of not nj
ions and any resulting pricing impacts upon the organization’s products and services.

isset management plan(s)should be reviewed periodically to ensure continual alignmg
bpriateness of, the assetmanagement objectives.

.2 Asset management plan

e is no firm requirement on what should be included in an asset management plan or h|
ructured. However, it is common practice for such a plan(s) to contain:

he rationdle for the proposed asset management activities and the objectives they are

achieve;

h] assets. In

fwork of interdependent assets, individual assets can be at different stages|of the life cycle;

ctivities, for
1d evaluate
de solutions
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n to commit
lementation
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and resource plans.

capital investment (overhaul, renewal, replacement, enhancement and disposal) plans, and financial

Furthermore, asset management plans are often based on a review of earlier achievements.

When developing, or reviewing asset management plan(s), the organization should consider:

a) the scope of the asset management plan, including which objectives and associated risks and
opportunities are being addressed and over what timeframe;

b) the performance of the asset portfolio and the intended outcomes in terms of level of service,
product to be provided, future demand, etc.;
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and communication to stakeholders;

the environments in which the asset portfolio is operating or is intended to operate;

management related risks;

requirements for programmes of activities, including the processes and methods (see 8.1);

the trade-off between capital and operational expenditures, including non-asset solutions;

who should be responsible for developing and implementing the plan(s), its continual improvement

the identified activities to achieve the objectives and address the asset portfolio and asset
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ty and contingency planning based on identified risks;

ive, corrective and continual improvement actions identified (see Clause 10);
s for prioritizing unplanned activities, including the management'of change;
" appropriate resources and funding are available in the righit’timeframe;

ds and technical specifications as applicable for plannings

liminated or controlled otherwise, contingency plans and resilience actions shou
in order to mitigate or control the impact in the event an adverse event occurs.

and that functionality is restored. The organization can establish monitoring syster
1pt changes in circumstances, in-otder to initiate the contingency action.

mple, ISO 22301 for further information on business continuity and ISO 22320 for fu
on emergency managementor other specific standards and technical requirements.

D 55000:2014, 2.5.1, gives the following advice: “The asset management plan can enab
to create a link, if needed, between its asset management system and a variety of specific, tec}
bment requirements.-These specific, technical requirements are given in standards both i
the I1SO enviromnment, and at the international, regional or national standardization levels;
ovide informatioh on strategies and tactics, as well as specific design, construction, mater
rements.”
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7.1 Resources

7.1.1 General

During the development and implementation of the asset management system, the organization should
determine the resources required by giving consideration to:

a)
b)

<)

its asset portfolio;
its asset management system;

its asset management activities derived from the SAMP and asset management plans;

d) the organizational objectives and asset management objectives;
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performance monitoring activities;

improvement activities to correct any nonconformities.

The organization should map its available resources to the required resources for its planned activities
to determine any gaps. This gap analysis can be used as an input to the improvement process. This
analysis applies across all asset management activities, can be extensive and can require prioritization

and

programme planning of many projects to close these gaps.

Resource requirements should be included and incorporated into the planning process, in all time
frames, to ensure that adequate and appropriate resources are available to deliver the plans. This

reso

apprﬁmmmmwm&&m%mwmm@g_
rces, and whether skills and capabilities are “core” or whether they can be outsource

consjderations can also result in changes to the way planned requirements are delivered‘(e
hired assets).

7.1.21 Asset portfolio

Wheh determining the resources required to execute the activities for its asset p
orgahization should consider the following:

a)
b)
‘)
d)

e)

dsset preservation activities, as identified in its asset management plans;
asset preservation consumables, as identified in its assetinahagement plans;
faw materials required by the asset portfolio for achieving value creation;

gdny changes in or to the asset portfolio over time that will require a review
fequirements;

any changes to asset utilization.

7.1.3 Asset management system

Wheh determining the resources required for its asset management system, the organiz
consjder its asset management:.policies, objectives, strategies, plans and decision-mak

To e
reso

a)
b)
‘)
d)

xable the management of\policies, objectives, processes and management system ele
rces can include:

¢ommunication systems;

ocument management systems;
uman resgurce management systems;

information technology systems.

for human
1). Resource
g. the use of

brtfolio, the

of resource

hition should
ing criteria.
ments, such

7.1.4  Asset management

When determining the resources required for its asset management activities, the organization should
consider the following:

a)
b)
‘)
d)
e)

the delivery of asset management activities;
the control of asset management activities;
personnel competence;

outsourced activities;

timely availability of investment and operational finance;
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f) safe access to asset portfolios to perform asset management activities.
7.2 Competence

7.2.1 General

7.2.1.1 The organization should determine the competence levels required for all asset management
roles responsibilities and accountabilities, as well as the awareness, knowledge, understanding, skills
and experience needed to fulfil them. This should include consideration of the following:

a) the orgdmizations cuiture;

b) human error;

c) the orgdnization’s asset portfolio;

d) the organization’s asset management system;

e) the orgdnization’s SAMP, asset management plans and asset management activities.

7.2.1.2 The organization should perform competency assessments againstithe identified requirements.
The assessnjents can be used for:

a) improving competency and establishing training plans that. identify the training, education,
development and other support needed to attain the required-competence;

b) conducting training as identified or appoint/contract competent persons;
c) creating staff development plans;

d) evaluating the post-training competence of the person(s) against the defined requirements to
ensure mprovement.

7.2.1.3 The organization should retain, appropriate documented information as evidende of
competence} Methods of managing suchtdocumented information can include:

a) ahuman resource management'system to record the competency levels of staff members, including
their qualifications and expertise;

b) a work|management system to record which members of staff completed asset management
activitigs.

7.2.1.4 Competencereviews should also be conducted when a significant change occurs to the psset
portfolio, agset,management system and asset management. Methods of completing this review can
include:

a) acompetency audit process to adjust for changes resulting from the asset management plans;

b) succession planning.

7.2.1.5 In the event that the organization decides to outsource any aspect of the asset management
system, the organization should ensure that the external resource providers can demonstrate their
competence against the required activities. The organization should, depending on the risks involved,
validate claims of competence, and have a process to ensure that any third-party resource provider
continues to provide competent resources.
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7.2.2 Asset portfolio

When determining the competencies required to execute its activities for its asset portfolio, the
organization should consider the following:

a) assettypes;

b) assetsystems;

c) assetconfigurations;

d) assetand assetsystem risks and opportunities, including financial and non-financial consequences;

e) ;I)erformance evaluation and improvement plans;

f) ¢hange management.

7.2.3 Asset management system

Whe
orga

h determining its competence requirements for operating its asset management
hization should consider the requirements of the enabling systems and tools.

7.2.4 Asset management

Whe
shou

h determining its competence requirements for its asset‘'management activities, the ¢
Id consider the following:

a) leadership requirements;

b) the culture in the organization;

c) c¢hange management;

d) dlecision-making methods and critetia;

e) 4Jppropriate and effective processes for managing competence and leadership.

7.3

Awareness

7.3.1 General

Pers
orga

hization’s context, the asset management objectives, asset management system, ag

asset portfolie.)Such persons can include staff, contractors, internal or external service pr
suppliers..The specific awareness needs of any stakeholder under the organization’s co

be d

etefmined by their role and its relationship to the organization meeting its asset 1

system, the

rganization

bns workingyunder the organization’s control should have appropriate awarepess of the

tivities and
pviders, and
htrol should
hanagement

objeqtitves.

All persons with assigned roles and accountabilities that can have an impact on the outcomes of asset
management should have:

a) their roles and accountabilities communicated to them via planned communications;

b) the training, education, development and other support needed to perform their role;

c) the ability to demonstrate their awareness and understanding of the risks and opportunities and
asset management objectives related to their role;

d) anunderstanding of the risks of not conforming to the requirements.

A review of the results of the building of awareness process should be included in the scope of the
internal audit programme and should also form part of a structured change management process.
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7.3.2 Asset portfolio

When determining awareness needs of stakeholders regarding the assets, asset types and asset systems
within the asset portfolio, the organization should consider the following:

state and performance;

required future state and performance;

associated risks;

tate associated risk and performance;

a) current
b)

c) current
d) futures
e) anycha
7.3.3 Ass
When deter

organization should consider the following:

the requiired future state of the asset management system;

hges to the asset portfolio.

et management system

mining awareness needs of stakeholders regarding the asset managément system

ent asset management system,;

sociated with the current asset management system;

sociated with the required future state of asset managément system;

hges to the asset management system in progress;

al display of asset management system perfermance indicators in central locations;

|1 the organization is performing in meeting the above indicators.

Pt management

mining awareness needs of Stakeholders regarding the asset management activitie

]: should consider the following:

ip requirements;
d behaviours;
ure in the qrganization;
nanagenient;

resSes'used for managing competence, culture and leadership;

a) the curj
b)

c) risksas
d) risksas
e) anycha
f) thevisy
g) how we
734 Ass
When deter
organizatio

a) leaders

b) expectg
c) thecult
d) change

e) thepro

f) wvisuald
g) visuald

isplay of asset management policy and objectives in appropriate locations;

isplay of asset management performance.

7.4 Communication

7.4.1 General

, the

, the

Asset management activities carried out by the organization should be communicated to relevant
stakeholders periodically, in a coordinated way, as an integral part of the organization’s asset

18
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management system. When establishing its communications, the organization should use a systematic
approach to identify any gaps in awareness and information needs, including:

a)
b)
‘)
d)

the organization's context;

stakeholder and other applicable requirements (including legal and regulatory requirements);

events that change risks or opportunities;

the organization's requirements pertaining to asset management.

These can be included in a communication plan.

7.4.2

In or
its as

a)
b)
‘)
d)
e)

1

1

q

q

q

7.4.3

The {

d)

q

q

7.4.4

The {

a)
b)

q

What to communicate

set management, the organization’s communications should include the folewing:
he benefits and performance of asset management;

he performance of the asset portfolio;

gny improvements or changes and how these are expected toraffect objectives, risk anc

hanges in the organization’s context;

iny changes in resource requirements.

When to communicate

requency of the organization’s communications can be determined by:

vhen a significant change occurs;

ifter incidents occur, to erthance or restore reputation;

during personnel performance and development meetings.

With whom-to’communicate
arget audiénce for the organization’s communications can include the following:
takeholders impacted by asset management and any changes;

takeholders who can impact asset management and create changes.

7.4.5 How to communicate

The delivery of the communications should consider the following:

a)
b)
‘)
d)
e)

communication policy;

communication format;

social media controls;

der to promote engagement with stakeholders, create transparency and ensure‘accoulntability for

value;

takeholder and other applicable requirements (including legal and regulatory requirements),
dsset management objectives and asset management plans;

stakeholder and other applicable requirements (including legal and regulatory requirements);

1

anguage, inclusive of common terminology;
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language translation.

Information requirements

7.5.1 General

Availability and quality of information is vital for all aspects of asset management. An organization
should determine its information requirements and put in place systems and processes for the
collection, collation, storage, maintenance and transfer of asset information to enable the achievement
of its asset management objectives. Organizations should also consider information as an asset to be

managed as

Information
future risks|
Such inform|

When dete

should cons
a)
b) the crit
compley
c) the ne¢q
manage
d) informd
regulat
e) itsassel
f) its assef
g) its assel

The organiZ

and implement and maintain processes for managing its information. The organization should

consider sed

The organi3
information|

— thealig}
this canl
asset, fi

ant cuctanm
ceTTITT

nartaoftha caman ncont o
paeoetr—tne-SaeasSevaha

1nm.
CIeTIe oy o

ation should also enable the organization to identify and plan for contingeneies.

mining its information requirements and the quality of informationy_the organiz
der:

the requiired structure and format of data to enable exchange;

ity of collecting, processing, managing and sustaining the\information;

d to align its information requirements to the level of risk posed by an asset,
ment activity or the asset management system processes;

tion needed for contractual and other applicable requirements (including legal
ry requirements);

portfolio;
management system;
management activities.

ation should specify the attributes and quality requirements for its identified inform

urity requirements.fop its information (see ISO/IEC 27001).

relevant to asset management throughout the organization, such as:

hancial and risk management functions by using common terminology;

systems and associated processes should provide information to address both cutren|
and opportunities to enable the asset management function to make informeéd decis

icality and value of the information to enable decision making, relative to the cost

1ment ofinformation requirements for differentlevels and functions within the organizg
includevertical alignment from top management down and horizontal alignment bet)

Ik and
ions.

htion

and

hsset

and

htion
also

ation should determine the requirements for alignment of financial and non-financial

tion;
veen

the ali

TIITIENt Of fimancial and momn-financiat Information (reatizing tiat for SOme typ

s of

organizations, e.g. government-type agencies, there are provisions that make their functional areas
independently accountable for their own domain terminology; in such cases, a common terminology
is unlikely to be achieved, however, conflicting terminology should be resolved where possible and
detailed in documented information);

the need for financial information regarding assets to be appropriate, consistent and traceable, and

to reflect the technical and operational reality of the assets (e.g. completeness, accuracy, proper
valuation and presentation, including ownership, can be achieved through employing identifiable

and aud

20

itable accounting records that are linked to the technical asset records).
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7.5.2 Asset portfolio

When determining its information requirements and information relating to individual assets, asset
types and asset systems, the organization should consider the following:

a) identification and description (e.g. asset ID, location, topology, asset type, function, design
parameters, date of acquisition and entering service);

b) utilization;

c) criticality;

d) jperformance;
e) ¢gpecificrisk;
f) gpecific competence requirements;

g) ¢ommercial information (e.g. vendor/contractor, service provider, legal-and contract|documents,
licences, warranties);

h) {flinancial information (e.g. acquisition cost, replacement cost, eperating cost, maint¢nance cost,
$15p05a1 cost, carbon emissions and usage costs, life cycle cost,‘asset value, expected dervice lives,
epreciation, residual value/liability).

7.5.3 Asset management system

Wheh determining its information requirements anddhformation relating to its asset jpanagement
systdm, the organization should consider the following:

a) organizational and asset management objectives;
b) information required for developing the SAMP and asset management plans, includipg life cycle
information;

c) identifying, evaluating and managing risks and opportunities relating to assets, asset hanagement
nd the asset management system;

d) gharing of information with its outsourced service providers;

e) efining roles, responsibilities, competence requirements and authorities, includihg those of
utsourced seryicés providers;

f) informationrequirements for performance evaluation and improvement;

g) the need-to prioritize data and information;

h) 3dequate information required for the performance of different roles within the organjzation.

NOTE1 ISO/TS 8000-1 provides guidance on measuring and managing data quality.

NOTE 2  Building information modelling (BIM) approaches are increasingly being used to ensure asset data
and information is shared between different organizations in a controlled way and that the information is not
lost between key stages in the life cycle of assets (e.g. between projects for creating/modifying an asset and its
subsequent operation and maintenance by different service providers).

NOTE 3  There are a large number of existing information standards produced by various standards bodies.
Relevant asset management subject areas are listed in Annex H.
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7.5.4 Asset management

When determining its information requirements and information relating to its asset management
activities, the organization should consider the following:

leadership requirements;

isplay of asset management policy and objectives in central locations;

isplay of asset management performance.

mented information

a)

b) its culture;
c) visuald

d) visuald
7.6 Docu
7.6.1 Gen

The organiz

While ISO §
consistent v
lack of presq
reflects the
cost effectiy
adequate dd
but also oth
to the comp
regulatory 1

NOTE Fy

7.6.2 Creating and updating

When the
appropriate
reviewed arn

7.6.3 Control of documented'information

The organij
whenever n

NOTE Uj

system includle ISO.15489-1, ISO 16175-3 and 1SO 30301.

eral
ation should control the documented information needed for conformityyto ISO 55001

5001 clearly states requirements for the control of documentedCinformation (whicl
Fith other International Standards for management systems), there has deliberately b
riptive requirement set down on what should be detailed as,doetimented information,
wish to avoid constraining organizations or requiring do¢timented information that i
e or useful. In practice, organizations wishing to conform to ISO 55001 should put in

cumented information to ensure not only that the SAMP and plans are formally def]
br activities and standards are controlled. The information required should be approp
lexity of the assets and the asset management-activity, as well as to applicable lega
equirements.

rther guidance on documented information caibe found in ISO/TS 9002:2016, 7.5.

identification, format and ‘meédia are used, and that the documented informati
d approved.

ration should ensure that documented information is available in a suitable meq
beded, and thatit is adequately protected.

eful reference standards that can assist with designing a documented information managsg

brganization creates and updates documented information, it should ensure that
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S not
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8 Opera

1011

8.1 Operational planning and control

8.1.1 General

The organization should plan and control operational processes, including their decision-making
criteria, for the implementation of:

a) the SAMP (see 4.4.2 and Annex C);

b) the asset management plans (see 6.2.2);

9

22

actions determined for managing risks and opportunities for the asset management system (see 6.1);
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d) determined corrective and preventive actions (see 10.2 and 10.3) that are not specifically included

in the SAMP and/or asset management plan(s).

Organizations should implement processes that are appropriate for delivering different types of
activities on assets; for physical assets these may include project management, creation/acquisition,
utilization/maintenance, renewal/disposal.

8.1.2 Operational objectives and decision-making criteria

The objectives determined in operational planning should be aligned with strategic asset management
objectives and targets to facilitate operational decision making (see Annex D). For example, if the SAMP

spec{fies availability objectives for an asset system, this element should be cascaded int
meagurable technical specification of the performance of the assets within the asset systen)
equipment effectiveness (OEE) or mean time between failure (MTBF)].

8.1.3 Operational planning and control processes

The

In implementing processes and activities, the organization should/consider, for example:

a)
b)
‘)
d)
e)

f)

The
(see

the processes are achieved.

8.2

Management of\Change is important to address internal or external changes affecting :
managementior the asset management system that can impact the organization’s abilit
its agset riahagement objectives. Risks associated with changes should be evaluated and
ensufrethat the integrity of the asset management system is maintained and risks arising f1

remdnatan-aceeptablelevel-Changeseanbein:

foles and responsibilities of personnel;
operational procedures and/or instructions;
dllocation of resources;

¢ompetence requirements for relevant roles;

the availability and capture of relevant'data and information that can be used to info1
making criteria;

lechnical standards and specifications used by the organization.

brganization should maintain documented information of processes and activities as
/.6), to enable verification that process steps are followed as designed and the expect

Managementyof change

an aligned
[e.g. overall

organization should establish operational planning and control jprocesses that idlentify who
is rgsponsible for each process and how the defined activities should be performe
consjderation of how risks arising during implementation of activities can be identified anc

d, including
| managed.

m decision-

appropriate
ed output of

1ssets, asset
y to achieve
managed to
om changes

inTat an accantahla layual Changnc can bha i,

asset portfolio;
asset management practices/activities;
the asset management system processes;

the structure of the organization.

The organization should establish (a) process(es) and programme(s) for the management of both
temporary and permanent change. The process(es) for managing change can address, for example:

a)
b)

authority for approval of changes;

analysis of any potential integrity implications for operations;
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c) compliance with external and internal requirements, and approved standards;

d) documented information requirements, including the reasons for change;

e) communication of risks associated with changes and actions to mitigate the risks;
f) the expected timeframe in which a change occurs or is expected to last;

g) culture and competence requirements for managing change.

The process for regularly identifying, communicating and reporting possible changes can be integrated
into routine work processes. For example, if an organization conducts regular scheduled meetings
to discuss dperational performance, it can include an agenda item for the identification of actual or
potential changes. Identified changes should be assessed for risks. This assessment could\inglude
unintentionpl consequences that can impact other parts of the organization as a result of/the change.
Depending ¢n the risk management approach of the organization, the risks could be prioritized and
mitigating actions defined. Mitigating actions should be taken prior to implementation\of the change if
possible.

Examples of changes that should be addressed by the management of change’/process include¢ the
following:

— factors pxternal to the organization (including new legal and regulatory requirements);
— demands for products and services, contractors or suppliers;

— supply ¢hain constraints;

— asset mpnagement policy and objectives;

— changeq arising during implementation of plans;

— processfes) or procedure(s) for asset managenient activities;

— divisioral or departmental structures in-the’organization, roles or responsibilities;

— demands on resources, including competing demands;

— new asgets, asset systems or teghnelogy (including obsolescence);

©

— necessary modifications required to ensure asset function, asset performance and/or asset lif}

8.3 Outs¢urcing

An organizdtion maychoose to outsource certain asset management activities to an external proyider
rather than |performitg these activities in-house. Details of outsourced activities (which can inflyence
the achievement ‘of the asset management objectives) should be defined, maintained, controlled and
retained as|do¢umented information to provide assurance that performance and service levelf are
aligned witlrtieasset Tmamagement ptarn(s):

The organization should ensure that the extent of the outsourcing and the processes of the external
service provider(s) are aligned with the asset management system (see Annex B). The extent of
outsourcing could require an external service provider to establish its own asset management system
that is aligned with the organization’s asset management objectives.

When deciding to outsource asset management activities, the organization should consider the risks
to its assets and asset management system and who is best suited to retain and manage those risks.
For example, activities that can cause damage to the organization’s reputation generate high risks and
should be retained and not be outsourced. The transparency and performance of outsourced activities
should be subject to regular performance review.
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The organization should exert leadership and formalize the outsourcing relationship (e.g. through a
contract, service level agreement or other appropriate commercial mechanism) in order to, for example:

a) specify objectives and requirements of the asset management system for the service provider(s);

b) define governance arrangements of outsourced activities, including how they are to be organized
and structured (e.g. responsibilities and authorities) and how the outsourced activities are
managed internally;

c) define the scope and boundaries of the processes and activities that are outsourced, including
the interfaces with the service provider, control activities, quality requirements for services and
neanle nd imeline inancial implication cedback and improvement activities;

d) getup processes for the exchange of information, knowledge, competences, people, prqcesses, data
and technology between the organization and its service provider(s), including)the r¢quirements
for documented information (7.6) and its updating, the ownership and reSponsibility for data,
intellectual property protection and corporate knowledge (including knowledge genetated during
the relationship);

e) (reate a process of handing over and/or taking back the control-over asset(s) and/pr the asset
management activity, including the required state of the assets.and asset management activities
(e.g. covered in an exit plan);

f) outline how the outsourced activities support the overall/asset management objedtives of the
prganization.

The ¢rganization and the service provider should determine and agree on how the outsourced activities

will be jointly managed and led.

9 Performance evaluation

9.1 | Monitoring, measurement, analysis and evaluation

9.1.1 General

9.1.1.1 Performance evaluation of asset portfolios, asset management systems and asset jnanagement

is a ¢ritical input and trigger for any improvement process (see Clause 10) and gives asgurance that

the grganization is monitoring the aspects that can compromise the value the assets create for the
orgahization or the-delivery of asset management objectives. When determining what refjuires to be
monijtored, considérdtion should be given to:

a) gtakeholder and other applicable (including legal and regulatory) reporting requirements;

b) asseétmanagement objectives;

c) decision-maKking criteria and methodology.

The organization should (see ISO 55001:2014, 7.5) ensure that there is consistency and traceability
between technical asset information, asset management information, asset management system
information and financial records. Aspects to be considered for this information are currency, accuracy
and completeness.

9.1.1.2 To set up appropriate performance evaluation an organization should address the following
key aspects:

a) uniform technical, operational and financial terminology;

b) technical, operational and financial linkage, which is consistent and traceable to the assets at a
predefined level of detail;
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events that have a potential impact on the organization’s risks;

organization’s asset management;

f)

policies,

objectives, strategies and plans (including the organizational plan level);

risks and opportunities (including the overall level for the organization).

adequate and accurate financial and non-financial data and information of technical and operational

decision-making methods, assumptions and criteria for evaluation that form the basis of the

Outputs of performance monitoring should be used as inputs into the improvement process, as

appropriate.

The frequer
deviation of]

9.1.1.3 Th
details of

cy of performance evaluation activities is based upon significant change, rate of\ch
nonconformity and not just on fixed time intervals.

e asset management system should be described in documented information (incly
the objectives, strategy, methods and decision-making criteria, and the assod

accountability) to a level that is appropriate for performance evaluation. The SAMP Should provid|

rationale an
context of p]

a)

establis|

manage
b) support
c) identifyj
d)

e) planan
f) evaluat
g) allow af

In the conte
needed to pq
of the activi

In the conte
process con

In the conte
the improve

Information

 approach, and will normally include the asset management objectives (see Annex C). I
anning (see Clause 6) performance evaluation should be used to!

h a baseline for the current and future state of the assét management system,
ment and portfolio assets;

the definition of realistic and achievable targets foréeach performance metric;

the need for change;

allow far the evaluation of alternative solutions andinal selection;

l schedule activities;
P risks to asset management objectives;

set management plans to be produced.

erform planned activitiesyensure such resources are available and validate the effectivg
Lies.

Kt of operation~See Clause 8), performance evaluation should be used to derive criter
frol, monitorpisks and manage change.

mentprocess (when the desired performance has been achieved) and evaluate its resy

on all performance evaluation activities and their results should be availab

hnge,

iding
iated
e the
n the

hsset

ikt of support (see Clause 7)) performance evaluation should be used to estimate resouirces

tness

a for

kt of improvement (see Clause 10), performance evaluation should be used to begin and end

Its.

e as

documented information to enable compliance, traceability, transparency, management of change and

to establish

an audit trail.

9.1.2 Performance monitoring

9.1.2.1 General

In the development and maintenance of performance monitoring, the organization should be:

a)
b)

26

identifying patterns and behaviours that enable improvement activities (see Clause 10);

setting quantitative and qualitative performance metrics including leading and lagging indicators;
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Wheh determining the parameters and frequency for performance*monitoring activitie
assef portfolios, the organization should consider, amongst other’s; the following:

a)
b)

)

d)
€)
f)
g)
h)

j)
k)
D)
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utilizing decision-making criteria that take into account the variability, magnitude
change of the performance parameters that are monitored;

providing information for decision making at different levels within the organization;

ensuring alignment between performance indicators;

and rate of

ensuring that reported information used for monitoring has the same meaning with respect to

different functions in the organization;

utilizing a consistent set of asset classification and hierarchical structures;

¢nsuring that change in future value of the assets and their risk proiiles are evaluat
financial context and a non-financial context;

¢onsidering changes in the organization’s context, as well as stakeholder and’othe
fequirements (including legal and regulatory requirements), when determining
frequency.

identification of both functional failures and failure modes of assets;
identification of both proactive and reactive monitoring parameters for performance;

provision of sufficient information to enable separation between possible failure mqg
gubsequent elimination of non-relevant ones;

detectability of functional failures and failure modes;
¢xpected rate of change or deterioration;

yariability and repeatability of deterioration characteristics and behaviours;

Iistorical evidence of asset performance;

interdependencies between assets and asset systems, particularly for individual assets
yvithin an asset system (e.g. vehicle fleets);

the costs and benefits of monitoring;
how risk ehanges with time and the controls utilized;

3sset criticality, including risks associated with failure or nonconformity;

bd in both a

r applicable
monitoring

s related to

des and the

that operate

thétime required to plan and execute corrective actions;

determination of triggers and thresholds required in order to:
1) begin additional analysis;

2) determine the type of analytical action;

3) evaluate the urgency of corrective action;

4) determine when to end the analytical action.

Many of the above considerations for physical assets are included in the determination of dependability
characteristics and performance throughout an asset’s life cycle. Such an approach includes methods
such as failure modes, effects and criticality analysis (FMECA), failure modes symptoms analysis (FMSA),
failure reporting and corrective action system (FRACAS) and in the concept of probability failure (PF)
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interval that are described within the various International Standards pertaining to the condition
monitoring of machine systems, dependability and reliability-centred maintenance (RCM).

Criticality analysis should include severity analysis of the impact on value and risk, being both financial
and non-financial. An asset breakdown structure can be used to identify the individual components of
an asset, to enable the organization to take into account the significance of, and differences between
the value and risk of components in relation to the parent asset.

9.1.2.3 Asset management system

Monitoring asset management system performance is normally carried out as an input into management

review and
a) the effe
objectiyf
b) changeq
c) the effi
are met
d) the perf

e) measur

f) the effe

reviews;

g) complid

9.1.2.4 Aj

Monitoring
activities a
effectivenes|

change man|
Such monitd

a) enablet

should address the tollowing:

ctiveness of the organization’s achievement of its asset management policy, strdtegie
es;

in internal and external issues and risk profile relevant to the asset management syst

ciency with which the organization’s asset management policy, strategies and objed

ormance of activities outsourced to external providers;
bs to monitor nonconformities;

ctiveness of corrective actions to the management system, including actions from prey

»

nce with the internal audit plan and closure rate of audit actions.

set management

asset management performance should focus on whether or not the asset manage

hgement perspectives and activities.
ring activities should:

op management‘to make statements regarding the organization’s:

1) abi

ity to managg its assets;

chieve the intended value from the assets. This should include consideration of
s and efficiency of asset management decision making. This in turn can include evaluations
of cultural, behavioural, human error, knowledge management, intellectual property management,

b and

em;

tives

yious

ment
the

and

4 and

b) determine the achievement of value creation, alignment within the organization, leadership
performance, and assurance of business performance and risk;

c) assess the performance of the asset management activities and the achievement of the
organizational objectives;

d) enable the organization’s culture to change and support change management activities;

e) provide

28

input into improvement of asset management decision making.
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9.1.3 Evaluation of the performance of the asset portfolio and asset management processes

The organization should conduct evaluations of its asset portfolio, asset management and asset
management system in order to ensure their continuing suitability, adequacy and effectiveness.

The evaluations should address the possible need for changes to policy, objectives, strategies, and other
elements of the asset management system (e.g. in the light of reviews, changing circumstances, the
commitment to continual improvement).

An evaluation of the organization’s assets and asset management activity should verify whether:

a) theorganization’s asset management policy, strategies, objectives and asset manageme
ccurately reflect its organizational context, priorities and requirements (i.e. the or
bjectives);

nt processes
banizational

b) the persons doing work under the control of the organization are competent;
c) IS procedures are effective and up-to-date;

rocesses have been effectively defined in documented information, effectively implgmented and
¢omplied with;

e) there are processes for ongoing training and awareness;
f) the organization’s assets and asset management fulfil their required function;
g) the organization’s asset management is appropriate to-.the level of risk it faces;

h) the asset management plan(s) and processes ‘have been effectively communicated|to relevant
stakeholders;

i) persons doing work under the organization’s control understand their roles and responsibilities;
j)  ¢hange control processes are in placéand operate effectively;

k) 4ny changes (internal or external) that impact the organization are reviewed in relation to the
asset management activities.

Outcpmes from the evaluatign ean include evidence of whether:
— there is proactive management and governance of the organization’s asset management;
— people are trained-and competent;

— there is operational planning and control of asset management;

— the organization’s asset management activities comply with its processes;

— gignificant changes in the organization have been reflected in the organization’s asset nanagement
TOCESSES IIT d LiIIlEly ITIdIITIET.

9.2 Internal audit

Internal audits should provide information on the effective implementation of the asset management
system, including information on the adherence to the asset management fundamentals as defined
in ISO 55000. Internal audits should not only evaluate the effective implementation of processes, but
also the extent to which these processes result in the intended outcomes (e.g. assets that add value
to the organization) in order to provide top management with information required to evaluate the
effectiveness of the asset management system and to identify opportunities for improvement.

The organization should carry out audits taking into account the guidelines in ISO 19011 and the
requirements of [SO 55001 and consider remote auditing when applicable.
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Internal audits should be based on the full scope of the asset management system; however, it is not
necessary for each audit to cover the entire system. Audits can be divided into smaller parts provided
the audit programme ensures that all of the organization’s units, functions, activities and system
elements, and the full scope of its asset management system, are audited within the auditing period
designated by the organization. In deciding the scope of an audit, it is good practice to consider the risk
associated with both the asset management system and the assets. This can aid the relevance of an
audit by focusing on the organization’s risk areas.

Internal audits of the asset management system may be performed by personnel from within the
organization or by external persons selected by the organization, working on its behalf. In either
case, the persons conducting the audit should be competent and in a position to do so impartially and
objectively.

The organizption should ensure:

that in E the

require

establishing the competence requirements for auditors conducting internal audit
ments in [SO/IEC TS 17021-5 are considered where appropriate;

that audlitor rotation occurs between audits in order to prevent repetitionofaudit findingg and

outcomes.

Based on th

a)

b results of internal audits the organization should be able to,evaluate whether:

ment
L;

signific
process

hint changes in the organization have been reflected in theyorganization’s asset manage
es in a timely manner and whether these significant changes were effectively managed

b) the auditing level is done at a level suitable to the risk, complexity and value of the assets.

9.3 Mandgement review

Managemenit reviews provide top management with an opportunity to evaluate and improv¢ the

continuing {
asset manag

management system and the asset managerhent activity, and evaluate the organization’s adheren|

the asset m4

Manageme
policy and
the organiz
improveme
reviews sh
relies upon

In addition {

a)

evaluat

uitability, adequacy and effectiveness of the organization’s assets, asset managemen
ement system. The management reiziew should cover the asset portfolio, scope of the

nagement fundamentals as defined in ISO 55000.

reviews should allow‘the organization to consider whether the asset manage
bjectives continue to.be’appropriate for the organization’s purpose. They should el
htion to establish new-or updated asset management policies and objectives for cont
t, appropriate tothe’coming period, and consider whether changes are needed. Manage
1d also address the long-term financial sustainability of the assets that the organiz
for meeting its-objectives.

o the requirements for management reviews, the following inputs are recommended:

onsS\of improvements in performance when addressing incident investigations, corre

actions

t and
hsset
ce to

ment
nable
inual
ment
htion

ctive

hnd preventive actions;

b)

asset management;

<)

(includi

d)

ng complaints);

and audit findings;

f)

other applicable requirements (including legal and regulatory requirements);

30

developments in external requirements (including legal and regulatory requirements) related to

results of communication, participation and consultation with employees and other stakeholders

trends apparent from nonconformities, corrective actions, results of monitoring and measurement,

criteria used to define asset portfolios, parameters and frequency of performance monitoring;

possible reviews of activities required to provide assurance of the fulfilment of stakeholder and
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g) results of other evaluations of the assets or asset management system;
h) evaluations of outsourced asset management systems and activities.

The outputs from management reviews should include decisions and actions relating to improvements
in organizational plans, objectives, asset management system and activities, including:

— changes to the scope, policy and objectives;
— changed criteria for asset management decision making;

— updates to performance requirements;

— ¢hanges to resources including financial, human and physical resources;

— ¢hanges to controls and how their effectiveness is measured, including roles, respondibilities and
quthorities;

— ¢hanges to asset portfolio and criteria in performance evaluation, including those for] monitoring
and internal audit;

— ¢onclusion that the asset management system is effective in providing assurance of the fulfilment of
gtakeholder and other applicable requirements (including legal @nd regulatory requirements);

ry

— ¢hanges in procedures, instructions and working methods,

The ¢rganization should communicate the results of management reviews to relevant stak¢holders.

10 Improvement

10.1 General

Imprjovement is a critical process for the,correction of any nonconformities and for the generation of
incrgased value derivation. Continual immprovement should be regarded as an ongoing iterative activity,
with|the ultimate aim of delivering the organizational objectives. Improvement can also [be achieved
throyigh adoption of new technology or employee-led innovation.

In the context of:
a) planning (see Clause’), improvement should be sought in:

alignmentbetween asset management objectives and organizational objectives;

improved control of risks and opportunities;

)

2) improvements in the effectiveness and efficiency of achieving asset management opjectives;
)
)

innovative approaches for delivery of asset management activities;

5) improved outsourcing/supply chain arrangements;

6) effectiveness of corrective actions (for occurred nonconformities) and preventive actions (for
potential nonconformities);

7) task planning and scheduling accuracy in achieving the asset management objectives;
8) exploitation of opportunities to improve not related to a nonconformity;

b) support (see Clause 7), improvement should be sought in:
1) resource quality and availability;

2) competences;
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3) awareness and communication;

4) task and human error rate;

c) operation (see Clause 8), improvement should be sought in:
1) effectiveness and efficiency of processes;
2) effectiveness and efficiency of activities related to objectives, risks and opportunities;
3) quality of outputs;

d) perforu ancemonitor iug (DCC thause 9), ilupl ovenmentshouldbe buught t

1) det
2) dia
3) mol

The organiz
activities.

10.2 Nonc

10.2.1 Gen

The organiZ
its assets, a
achievemen
plans and |
any adversq
accomplishe

a)
b)

creating
evaluat
c) determi

Corrective {
incidents, in|
Aspectstoh

identifi

assessn|

pction of failure or nonconformity;
Pnosis accuracy;
hitoring strategies and plans.

ation should retain documented information as evidence of the results of improve

pnformity and corrective action

eral

ation should be aware that nonconformities (including failures and incidents) can ocq
bset management and asset management system; risking compromising the organiza
L of the fundamentals as defined in ISO 5500022014, 2.4.2. The organization should est
brocesses to control nonconformities and' their associated consequences, to mini

effects on the organization and onxstakeholder needs and expectations. This ca
d by:

r documented information on, and’reviewing, past nonconformities;
ng how the consequences-were dealt with;
ning methodologies te prevent future nonconformity.

ictions are actioris-taken to address the root cause(s) of identified nonconformitig
order to manage-their consequences, and to prevent or reduce the likelihood of recurr

e consideréd-in establishing and maintaining corrective action processes should inclu

lentof asset criticality, including risks and the value associated with failure or nonconfor

fation afid execution of corrective measures, both for the short-term and the long-ternt;

ment

ur in
ion’s

a‘Iblish

mize
n be

S, or
ence.

He:

mity

correct

Om,

risk identification, assessment and control report(s);

orriski

dentification, assessment and control, and execution of these changes.

evaluation of any impact on risk identification and assessment results, including any need to update

documenting any required changes in processes or procedures resulting from the corrective action

The organization should establish, implement and maintain processes and (as applicable) procedures
for the handling and investigation of nonconformities, failures (functional and physical) and incidents
associated with asset portfolio, asset management and the asset management system. These processes
and (applicable) procedures should define the decision-making criteria for the investigation of
nonconformities or incidents and the necessary responsibilities and authorities (see ISO 55001:2014,

32
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10.1). Such processes, (applicable) procedures and activities should be proportionate to the situation,
risks and opportunities and consider strategic, tactical and operational levels within the organization.

10.2

.2 Investigation of asset-related nonconformities

The processes for investigation should focus on physical, systemic, latent and human error root causes
to ensure the adequacy of any corrective actions.

Most methods applicable to assets are contained within the root cause analysis domain and include
relational, causal, probabilistic and event-based methods, such as Ishikawa diagrams, causal tree, fault

tree,

event tree and logic tree.

NOTH
IEC6

10.2

Most
dom

Further guidance on some of these methodologies and principles can be found in"{H
2508.

3 Investigation of asset management system nonconformities

hin and include incident (safety) based methods such as management/oversight risk t

incident cause analysis method (ICAM) and tripod beta method (TRIPOD).

10.2
Most]
risk
tree
analy

10.2
The

4 Investigation of asset management nonconformities

methods applicable to managing and decision making.are contained within the humj
hnalysis domain and include human error- and cognitive-based methods, such as cog

rsis (NASA method).

5 Processes for implementing corrective actions

prganization should establish, impleméent and maintain processes for implementin

actions for eliminating the causes of non¢onformities or incidents that are identified from iny

evaly

Any

Whe
proc
assej

The
mon

10.3

10.3

lations and audits, to avoid their\récurrence.

rorrective actions taken arditheir timings should be commensurate with the risks ¢
Fe a corrective action identifies, new or changed risks, or the need for new or change
edures or other arrangements to control life cycle activities, the proposed actions sh|
sed prior to implementation (see 8.2).

organization shetld monitor the timely completion of the corrective actions. I
toring should’be used to evaluate the effectiveness of the corrective actions to prevent

Preventive action

1_General

C 62740 and

methods applicable to asset management systems are contained within the systemic analysis

ree (MORT),

n error and
nitive event

[COGENT), the reason model, technique for humane@rror rate prediction (THERP) and juman error

b corrective
yestigations,

ncountered.
d processes,
ould be risk

erformance
recurrence.

Preventive actions, which may include predictive actions, are those taken to proactively address the
root causes of potential failures or incidents and intervene before the risks become unacceptable.

The organization should establish, implement and maintain processes for initiating preventive or
predictive actions. Elements to be considered in establishing and maintaining preventive and predictive

actio

n processes include:

a) use of appropriate sources of information;

b) i

dentification of any potential failures, their behaviours and their risks;

c) use of an appropriate methodology;

d) definition and use of risk and value-based decision-making criteria;
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e) use of appropriate technology commensurate with the risk, value and behaviours expected;

f) documenting any changes in processes and procedures resulting from the preventive action;

g) assessment of the preventive action;

h)

changes to the asset management plan(s) based on preventive actions.

10.3.2 Preventive actions for asset portfolio

Preventive actions for assets, usually based upon performance monitoring outputs, are prompt changes

in asset acti

vities tactics, p]qnc and prnr‘ndnrnc that ncnn”y resultin some form of corrective ac

ivity

or interven
monitoring

10.3.3 Pre

Preventive
outputs, arfg
corrective s
(see Clause

10.3.4 Pre

Preventive
are prompt

fion. These actions are usually highly dependent on the effectiveness of perfofinj
[see Clause 9) as well as resources (see Clause 7).

yentive actions for asset management system

hctions for the asset management system, usually based upon performance monit
e prompt changes in policy, plans and procedures that usually result in some for
ystemic change. These actions are highly dependent on informatioh/resource manage
/) and the monitoring (see Clause 9) of communication and information.

ventive actions for asset management

actions for asset management, usually based upoi'performance monitoring ou
changes in leadership, behaviour and practices yia corrective decision making, ch

management, training and the development of competencexThese actions are highly dependent o

human factq

rs dimension of resource management (see Clause 7) and the monitoring (see Clause

aspects of the organization’s culture.

10.4 Continual improvement

10.4.1 Genleral

The organiz
for the conti
processes a
the necessa
and activitig
tactical and

Continual in
the organiz3
asset manag
achieved. Cd

risks to the o

ation should establish, iniplement and maintain processes and (as applicable) procec
nual improvement of itslassets, asset management and the asset management system. T
hd procedures should define the decision-making criteria for continual improvemen
'y responsibilities.and authorities (see ISO 55001:2014, 10.3). Such processes, proced
s should be preportionate to the situation, risks and opportunities and consider straf
operationaldevels in the organization.

hprovement should be regarded as an iterative activity, with the ultimate aim of deliv
itional‘gbjectives. It should not be interpreted as cyclic (e.g. annual) improvement in g
renenit and asset management system performance parameters just because they c3

ance

bring
m of
ment

puts,
ange
h the
9) of

lures
hese
F and
lures
egic,

Pring
sset,
n be

ntinual improvement processes should be commenced and also stopped based on changing

rganization, or to its objectives and value.

Although the opportunities for improvement can be widely different in scope and effect, the approach
for processing them may consist of the following steps:

a)
b)
‘)
d)
e)

estimat

risk ass

34

identification of improvement needs and potential;

evaluation of options;

ion and determination of financial and non-financial consequences;

essment and management of change aspects;

links with decision-making criteria;
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f) selection and execution;

g) tracking of outcomes and review.

The organization should actively seek and acquire knowledge about new asset management-related
technology and practices, including new tools and techniques, which should be evaluated to establish
their potential benefit to the organization and be incorporated into the asset management system as
appropriate. Examples include:

— active participation in professional bodies and industry associations;

— conferences, seminars, publications, (online) forums, journals;

— ¢
— 1

—

10.4

Cont
are |
inten
asset
Clau

10.4

Cont
SAM
metH
effec
infon

10.4

Cont
that
from
factd
of th

enchmarking and technology transfer initiatives, and competitor check-ups;
bngaging specialist organizations;
esearch, development and innovation;

onsultation of suppliers and clients.

2 Continual improvement for asset portfolio

nual improvement actions for assets, including individual assets, asset types and as
ong-term changes in assets, asset strategies, decision<making methods and crite
ded to produce sustained improvement in value derivation, effectiveness and efficier

be 9) as well as resources (see Clause 7).

3 Continual improvement for asset management system

nual improvement of the asset management system are long-term changes in policy
P, strategies, roles and responsibilities, personnel competence assurance, deci
ods and criteria that are intended to produce sustained improvement in value
tiveness and efficiency from the asset management system. These actions are highly d

4 Continual improyement for asset management

nual improvement actions for asset management are long-term changes in leadership
are intended«to produce sustained improvement in value derivation, effectiveness af
the assetnianagement leadership and activities. These actions are highly dependent o

P organization’s culture.

set systems,
ria that are
cy from the

s. These actions are usually highly dependent on the effectiveness of performance monitoring (see

, objectives,
bion-making
derivation,
ependent on

mation resource management (see Clause 7) and the monitoring (see Clause 9) of commmunication
and information.

and culture
d efficiency
h the human

rs dimension of resource management (see Clause 7) and the monitoring (see Clause 9) of aspects
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Annex A
(informative)

Consideration of “value” in asset management

A.1 Overview

ISO 55000:2014, 3.3.1, defines asset management as the “coordinated activity of an organiz

to realize

asset management system understands what that realizable value is, or what it means, both t
organizatiof and to its stakeholders. To define and measure value for the organizatien.in accord

with the int|
described a1

ISO 55000:3
financial) W

organizational objectives”; however, ISO 55001 doesn’t use the terfma. Further complexity if
ng of what “value” means are the references within ISO 55000 to the organization’s “vallues

understand
and stakehd
value” [ISO

There are, t]
a) value gd

b) value dq
the asse

c) values |

A.2 Coml
The specifi

organizationf, and different stakeholders gain different types of value from the way an organiz

manages its
stakeholder

a)

Potenti;
organiz

htion

alue from assets”. It is therefore important that the organization implementinlg an

ent of ISO 55000 and ISO 55001, it is necessary to consider a consolidatédyview of how
nd used in both ISO 55000 and ISO 55001.

014, 2.4.2 a), states: “The value (which can be tangible or intangible, financial or
rill be determined by the organization and its stakeholders, in accordance with

lder “concerns and expectations” (ISO 55000:2014, 2.5:3.2) and the need to preserve “
b5000:2014, 2.2 a)].

nerefore, the following concepts of value used in:the ISO 55000 family:
neration (benefits from use, ownership or.cstodianship of assets);

ptermination (such as valuation of asset§ or the organization, for example, the sale pr
t or organization, if you sell it);

principles that guide an organization’s internal and external conduct).

mon uses of the concept of value in asset management

cation of “value” for/an organization or its stakeholders can vary, even withiy

assets. The following examples illustrate how value may be defined or viewed by diff
5.

1l investors or lenders, finance managers, accountants and valuers focus on|
htion's-value, their risk exposure, and return on investment. Assets and their reali

b the
ance
v it is

non-
the
the

”

hsset

ce of

the
htion
brent

the
vable

capabi

lity-only play one part in determining the organization’s value, particularly for private or
:It 1od - ] lue (which for the | . icall 11 f!thare

publiclyk:

b)

36

price) is also driven by market forces and business strategy. Government agencies, and other
organizations that are not driven by the value of the organization as a sellable entity or share value,
still need to demonstrate they are financially viable, can service their debt and need to value the
organization for regulatory purposes.

Determining the value of the assets and related financial representation of asset consumption/
deterioration for taxation purposes is also required for some stakeholders.

Stakeholders such as shareholders or lenders can be focused on the return on their investment in
the organization, their interest can be focused on the value determination (in terms of, for example,
the increased or decreased value of their shareholdings) and value generation, in terms of dividends
(for equity owners) or interest and repayment of debt (for lenders). All these elements are again
monetary focused.
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Customers are stakeholders that can be interested in the price-benefit, or value

relationship between themselves and the organization. Accordingly, they can also be

for money,
concerned

with a monetary measure (price), but they also receive value (benefit) that is usually non-monetary

(e.g. safe drinking water or reliable electricity services, or the reliability/dependability o

such as a car that is built using the manufacturer’s assets). The benefits can be quantifie

faproduct,
d by criteria

focused on quality and quantity (measurable), or measures that can require surrogates, such as

using customer satisfaction to represent performance (e.g. while duration of repair

time can be

a good measure of activity or process performance, customer satisfaction with how fast a repair
is completed is useful as an output measure, with the availability or continuity of supply being of
value to the customer; in this case, it can also be used to help determine the actual performance

target for repair time).

or organizations providing public services or services where no direct payment is.re
requently there is no direct relationship between money paid by the community or
nd the service supplied. These services can vary from a local government/or.'Coung
ibrary services funded by local taxes or rates, to a national government’s defehce capah
again) through taxes. The value collectively received or perceived by theycommunity
measured, despite the fact any particular member of the community might not use
gervice.

$takeholders, as well as issue-specific regulators or groups, or the'community at large,

other aspects of value derived from the asset(s), such as reductions in occupationa
afety incidents (or risk of them occurring), or environmental protection or improvem

q

The concept of value within the ISO 55000 family

ying the meaning and use of the term “value’\in the ISO 55000 family of standards
to understand the construct of how the identified realizable value, and hence the defin

urpose and use of the asset management’system, asset management activities and ass
5000:2014, 2.4.2 a), states:

il

The value... determined by, the organization and its stakeholders, in accordan
organizational objectives.

This includes:

1) a clear statetment of how the asset management objectives align with the or
objectives;

2) the use of-a life cycle management approach to realize value from assets;

4

5001 builds on these statements:

reived, quite
‘customers”
il providing
ility, funded
can still be
A particular

ran consider
health and
bnt.

includes the
tion of asset

hgement, is vertically cascaded into organizational objectives and asset management objectives,

ets.

e with the

banizational

3) theestablishment of decision-making processes that reflect stakeholder need and define value.”

— 1S055001:2014, 4.2, states: “The organization shall determine... — the criteria for asset management

a)

decision making”;

[SO055001:2014, 6.2.1, states: “The asset management objectives shall: ... — be consistentand aligned
with the organizational objectives;...” and “— be established and updated using asset management

decision-making criteria”;
ISO 55001:2014, 6.2.2, states:

“When planning how to achieve its asset management objectives, the organization sha
and document:

11 determine

the method and criteria for decision making and prioritizing of the activities and resources to

achieve its asset management plan(s) and asset management objectives”;.
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These statements collectively establish the link between the concept of “realization of value” as used
in ISO 55000 and the requirements in ISO 55001, i.e. the value to be realized for the organization and
its stakeholders is expressed through the organizational objectives, asset management objectives and
decision-making criteria. The value realized is measured through the achievement of organizational
and asset management objectives. The relationships are shown diagrammatically in Figure A.1.

Organizational purpose
and context
IS0 55001 Clause 4

-
150 55001 6.2.1 | IS0 55001 4.2 |

Asset management objectives Determine decision- |

|

]

consistent and aligned with making criteria
organizational objectives

Decision-making
criteria

Organizational
¢bjectives

150 55001 6.2.1 Asset management
objectivds established and updated using
asset max]‘agement decision making criteria

Asset I
management
objectives

reqfiirements and
expegtations (needs)

|
e . |
Specification I
of value I
I Realization
15065000 2.4.2 ) Decision-making : Of
Specify value through processes Value
organizdtional objectives & IS0 55000 2.4.2 a) 3) : for
AM oblectives, decision- Establish decision- organisation and
mak|ng criteria and making processes | stakeholders
1S0 550p1 4.2 Stakeholder - |
|

IS0 55001 6.2.2 Planning

to achieve asset 150 55001
management plans and Clause 8
asset management Operation

objectives |

=

Processes and methods for managing asset life cycle(s)
IS0 55000 2.4.2 a) 2) Enable realization of value

!
|
|
|
I
|
|
1
S

|
|
|
|
|
4

1SO 55001 Clause 9 Performance evaluation and ISO 55001 Clause 10 Improvement

Figure A.1 — Relationship of ISO 55000 and ISO 55001 references to value, objectives and
decision making

A.4 Relationship of “values” and “value generation”

An organization and its Stakeholders have values (whether they are given in documented informatipn or
not). These yalues camjinclude a commitment to standards of ethical behaviour or social responsibility
and can play a roleas:drivers in establishing organizational objectives and asset management objectives,
as well as hpw these objectives are achieved. Value generated by managing the assets is then directly
linked to th¢ objectives.

An organization may consider the ability to demonstrate it is behaving ethically as generating value
and this response can then be translated into a measure of reputation and subsequently customer
preference. There are numerous examples of organizations rebranding themselves in an attempt to
recover from a lost or damaged reputation and restore lost market share.

A.5 “Value generation” versus “value determination”

Accounting for the value determination of the asset(s) is necessary for purposes of finance, investment
decision making, insurance, taxation and regulation. Value determination of the asset can be derived
from the future income generation potential of the asset, its depreciated replacement cost or can be
determined simply as the market value of the asset as if it were to be sold.
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The value generation from the assets is the benefit derived from their operation or use. The relationship
between the value of the asset(s), and the value generated from the use of the assets is rarely determined
by a simple measure, such as a percentage rate of return, especially where value is defined using non-
financial metrics (or a mixture of financial and non-financial metrics). It is up to the organization to
define the way it will seek to generate value from its assets and to build its management system and
decision-making methodologies to support this definition. In doing so, the organization should give
particular focus to the elements of the management system that address evaluation and continuous
improvement.

For example, where an assetis generating financial benefits, the acquisition, renewal or replacement cost
of assets and their operating and maintenance costs are important considerations in decision making

and {
cost
orga
decis
or thi
prov

Alter
not g
requ
Cros{

A.6

The Y
curr
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he ability to derive value from the use ol assets. IT the replacement or operation and 1
is higher than the ability of the asset to generate a financial return (value generatiq
hization might not meet its performance targets for financial return. This situation 4
ions around pricing for services or products, the sale price of the assets or the organi
e viability of the organization renewing or replacing the assets, or, ultimately, even c
de the product or service.

natively, where an asset is generating non-financial benefits or value (value generatig
enerate sufficient revenue to cover the costs of the provision of theservice, then deci
res consideration of reduction in the level of service, seeking alternative funding souj
-subsidies or government support, or an alternative solutiofito providing the service.

Value over the life cycle

Falue derived from assets and asset systems canchange over the life of the assets. Suj
ent value and future value are likely to be the gbjéctive of different parts of the organiz
everal factors which influence value generation over the life of the assets, for example

a)

b)

q

q

q

1
[(

increasing costs;

gt times, ciscumstances can lead private organizations to price outputs at a price point

rganization, but have value that can\be generated once in operation, i.e. start generat

note that when both are brought'tegether, they give a whole-of-life-based return on i

ension can arise when those respensible for asset acquisition seek to compromise the
eneration capability of the dssét in order to meet short-term capital cost or project 1
erformance targets; e.g. by)substituting a cheaper component that has a shorter exped
ss reliable;

ome assets can hdve a time delay before generation of value, e.g. a tree plantation
in increasing value as the trees grow, but, until it becomes productive, the organiz

he origihal acquisition cost, i.e. pricing only to cover operation and maintenance; t}
osipricing is obviously not sustainable beyond the life of the existing assets used to 1

¢grigenerate the outputs, but can keep the organization afloat until the market price rec

haintenance
n), then the
11so leads to
zation itself,
bntinuing to
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uring the investment or acquisition stage, assets under construction are only incurring cost to the

ing a return
nvestment);
future value
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ted life oris

should have
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that ignores
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overs;

d)

in many organizations, and for many assets, functional obsolescence due to changes in technology

or changes in organizational objectives can mean that an asset will change its value to the
organization; for example, peak efficiency and effectiveness in manufacturing and use of valve-
based electronics occurred at the same time as transistors were invented, making the whole
technology effectively obsolete.

A7

Multi-criteria representations of value generation

A matrix of stakeholders and their influence, wants and needs, can be constructed to represent
stakeholder value. This matrix can be quantified through multi-attribute decision-making processes,
or be reduced to a single number signifying stakeholder value. The multi-attribute decision-making
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processes may include weighting methodologies, to enable prioritization of what are perceived to be
more important factors.

A.8 Cost,

risk, performance and value

ISO 55000:2014, 3.3.1, identifies the need to balance cost, risk and performance in the generation of
value. Cost, risk and performance relate differently to value.

Cost usually needs to be controlled in order to generate value for the organization. If the financial cost
to the orgamzatlon is 1n excess of the f1nanc1al value generated by the orgamzatlon the orgamzatlon is

not going toh

viability is
play a majoi
is a complic

For exampl
density pop
areas (or th
the provisid
thought of g
damage cau

For risk, the
an opportur
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relationship
top level, an
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1 requlrement for all organlzatlons Tlme shlftmg of elther costs or Value generatlo
role in managing financial viability and the relationship with equity and debt availa
ited process to manage and understand.

h
2

some public service providers cross-subsidize services by using revende from
Ilation areas to help fund services to what would otherwise be unviable sparsely-popu
ey could receive grants of support funding from government, if the government ¥
n of the service to the sparsely-populated area as a social obligation). While cost is
urely in financial terms, some costs can be non-financial (e.g. the extent of environm
ed by asset acquisition and/or operation).

reduced likelihood or consequence of a threat (or incredsevin likelihood or consequer]

5. The opposite is also true.

e can be considered a measurement of the suceess (or otherwise) in generating val
asset management objectives. At the simplestilevel, an asset’s performance can contr
eration through operating reliably or efficiently. While there might not be a direct numg
between the asset performance measunejand the organization’s specification of value 4
understanding of the hierarchical eonnection or relationship is needed. Return on as
quality or quantity target, can be.¢ensidered as intermediate level performance meas
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Annex B
(informative)

Scope of an asset management system

Overview

B.1.1
of th

The scope of an asset management system drives the design, functions, activities-and ther factors
e asset management system for fulfilling the ISO 55001 requirements, including dontribputing to the

setting of the asset management objectives. Defining the scope of the system is therefore onle of the first

activ|
used

B.1.2
state
scop
orgal

B.1.3

ongoling management of the scope (including changes)itvorder to ensure the integrity and s

of th
fulfil

B.1.4
the c

a)
b)

c)

How
are t
be oy
by e
boun
contl

1

1

1

to validate the alignment of the asset management objectives, the scopejthe context an

The boundaries and applicability of an organization’s asset mahagement system is ¢
ment of scope that is included as part of the documented information for the SAMP. The
e should be appropriately communicated to relevant stakeholders, both internal and ex
hization, so that they can understand the extent, limits andpurpose of the asset manager]

The organization should ensure that it describes therationale and assumptions for th

e management system and to provide the ability*to ensure and validate the managemg¢
ing its intended purpose.

The scope will be influenced by thesize of the organization (for small businesses, s
riticality and/or value contribution efithe assets to the organization, and the complexity

he organization’s structure and eutsourcing arrangements;
he functions and activities-being undertaken;
he asset portfolio.

the asset management system and related asset management processes, practices and

vned and managed within the asset management system framework, but others can
ther internal or external service providers. Where provided by service providers,
dary cenditions (such as in a scope of contract) form part of the scope to demonstrg
‘o], risk-management and assurance.

ties undertaken in implementing an ISO 55001 management system. An'iterative prgcess can be

the SAMP.

aptured in a
statement of
ternal to the
nent system.

e setting and
istainability
nt system is

ee Annex G),
y of:

procedures

o be managed¢{(and who is responsible), should be defined in documented information. Some can

be provided
the system
te adequate

B.1.

a)

Where there are other assets, systems, processes or functional areas that might be considered
critical for the organization’s performance, but not included in the scope, there should be a statement of
boundary conditions given in documented information that describes:

asset management system objectives, performance needs and requirements;

b) therequired interactions;

)
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NOTE In this case “protocol” refers to, for example, the rules around a spare parts warehousing function
obtaining approval from the asset management or maintenance manager for disposal of stocks of spare parts. A
tool the organization can use to design this approval structure is a responsibility assignment matrix (also known
as a responsible, accountable, supportive, consulted and informed, or RASCI, matrix) or linear responsibility
chart. This describes the participation by various roles in completing tasks or deliverables for a project or
business process.

B.2 Setting boundary conditions

B.2.1 General

There are mjultiple types of boundaries or issues that require specification of boundary conditior)s for
the asset mgnagement system, including:

a) respongibilities and the organization’s structure;

b) support function relationship interfaces;

c) outsourfcing arrangements;

d) functionps and activities;

e) geographical factors;

f) decision-making power or governance with regard to functions.ahd activities;
g) relationjship of asset portfolio structure to arrangements for managing them;
h) interaction with other management systems;

i) influenge of factors outside the scope of the management system;

j) assurarnce and validation;

k) managegment of change.

These issue$ are discussed in more detailin B.2.2 to B.2.12.

B.2.2 Responsibilities and the organization’s structure

Establishing the asset managemient system scope should be done within the context of the following
specifics degcribed in ISO 55000:

a) anorgahization is defined in ISO 55000:2014, 3.1.13, as a person or group of people that has it§own
functions with résponsibilities, authorities and relationships to achieve its objectives;

b) ownership“ef‘an asset is not a determinate of the ability of an organization to develop an psset
management system for that asset that addresses all the requirements of ISO 55001 (see
ISO 55000:2014, 3.2.1, for a definition of “asset” and ISO 55000:2014, 3.3.1, for a definition of “asset
management”);

c) inISO55000:2014, 3.4.2, Note 3 to entry, it is stated: “the scope of a management system may include
the whole of the organization, specific and identified functions of the organization, specific and
identified sections of the organization, or one or more functions across a group of organizations.”;
therefore, an organization has a unique identity, set of organizational objectives and ability to
define and derive value, structure and its own function(s) and activities that constitute, in whole or
in part, the way it will manage the assets defined in the scope of its asset management system.

The organization should be able to demonstrate responsibility for delivering performance against one
or more asset management objectives, and the effective control and governance of asset management
related function(s) and activities it is carrying out, in order to generate the value from the assets defined
in the scope of its asset management system. There can be multiple organizations, each with their own
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asset management system (and related scope) deriving their own (attribute/definition of) value from
the same asset.

An organization also should provide or make available the resources required for meeting the asset
management objectives and for implementing the activities specified in the asset management plan(s).
The resources provided and the value that organizations can derive from assets can be of different
types; for example, an asset owner could provide money to maintain the asset to meet its performance
requirements and generate income (value) from its customers. Using this money, a service provider
could then provide equipment and people to carry out the maintenance. The service provider realizes
value by making a profit from providing the equipment and people and from doing the maintenance.
The impact on the scope of the asset management system is clarified in B.2.3 to B.2.12.

B.2.3 Support function relationship interfaces

There are many functions and activities within an organization that are neegssary for an asset
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hgement system to function, however, they are not always considered £o)be with
hgement system or managed within the asset management system. These-include fu
man resources (HR), information and communications technology (ICT), procurem
y chain (noting that logistics management in some industries is-part of the asset 1
m scope and tools).

isset management system requires these support functionsand activities to meet its 1
Ild be specified; conversely, the support function can neéd)outputs from the asset 1
m in order to deliver what is required by the system.

n the asset

tctions such

nt, and the
hanagement

eeds, which
nanagement

puld be noted that some of the organization's functions, such as finance, HR and I
‘'ribe procedures and specify unchangeable (internal) directives that the asset

T can also
anagement

ion has to comply with. These can be considered to be internal stakeholder requifements; for

iple, financial (reporting) procedures, HR pri@cedures on recruitment or competence
ecurity and data protection procedures. The inability to influence these requiremer
nstrain the design options actually available to the designers of the asset managemel
management processes and practiges:

I Outsourcing arrangements

relationship between a sérvice provider and client organization (which can be an ass
e a higher level, or prime/service provider), should be defined with a set of “boundary
example, for a serviceé provider, the scope of contract can define the roles, resy
brities, decision;making power and information transfers (see ISO 55001:2014, 8.3]
dless of the ownetr’s adherence to the requirements of ISO 55001:2014, the service p
or progressite“certification. This will consequentially drive elements of the servic
management system, such as its asset management objectives, (risk) awareness, g
toring.and reporting, information management framework, management review af
ovenient processes.

The

velopment,
Its can limit
It system or

et owner, or
conditions”.
onsibilities,
. Therefore,
rovider may
e provider’s
erformance
1d continual

elationship between the client organization and the service provider defined at th

e boundary

will dictate whether the service provider or client organization (or both) can demonstrate they are
individually addressing all the requirements of ISO 55001.

A relationship defined by a contract that is “buying outcomes”, i.e. where the service provider has full
internal control of how they deliver the outputs or outcomes required, is the most likely model in which
the service provider can demonstrate it is addressing all the requirements of ISO 55001.

A relationship where the client organization is “buying resources” (e.g. a unit rate or fee for a service
type contract) means there is no devolved planning, decision-making power or governance of asset
management system functions and activities, so that the service provider is unlikely to be able to
demonstrate it is addressing all the requirements of ISO 55001.

The service provider organization has its own organizational objectives and asset management
objectives, value generation and risk management needs. The requirements, needs, organizational
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objectives, asset management objectives, and value generation of the client organization become the

stakeholder needs and requirements of the service provider, see Figure B.1.

Client organization

CO1 CO 2 CO3
Service value/ Value/ Value/
) organizational organizational organizational
/ provider objectives objectives objectives
AMS AMS AMS AMS
AM objectives AM objectives AM objectives
Value/
organizational
objectives
FF=——————
| Stakeholder
| | requirements
U
Key
AM  asset thanagement
AMS asset thanagement system
CO  client prganization

Examples of

a) an induy
a comn]
pipeling

b) differen
working
asset m|

organization and service provider relationships include:

Figure B.1 ——Example of a service provider model

strial site with-several companies owning individual industrial plants where they u
on service provider for asset management of their (collectively owned) roads, railv
s and cablegthat are on the site;

t asset:owners in different locations, whose assets are managed by one service pro
y with standardized methodologies within the framework of the service provider’s
hnagement system, which takes into account the asset management objectives of eal

tilize
vays,

vider
own
ch of

the asset owners within the service provider’s consideration of its stakeholder needs.

It is possible for a service provider to have a different period of responsibility for an asset than the
asset owner or client organization. The client organization/asset owner period of responsibility starts
with the planning for asset acquisition and ends with the extinguishment of liability from owning or
operating the asset. The service provider can acquire an opportunity to derive value from the asset
through responding to a tender and entering into a contract and can dispose of the opportunity to
derive value from the asset through contract termination; this is represented in Figure B.2.
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CLIENT ORGANIZATION
AMS/SAMP
Period of responsibility

ASSET LIFE
ACQUISITION OPERATION OPERATION | sss | OPERATION DISPOSAL
Service Service Service Service
provider provider | | provider | | provider
1 2 n m
AMS AMS AMS AMS

!
|
|

Service provider
acquisition
Disposal
Acquisition
Disposal
Acquisition
Disposal
Acquisition
Disposal

Q

Key
AMS | asset management system
SAME strategic asset management plan

Figure B.2 — Example of a-period of responsibility model

B.2.5 Decision-making power or governance with regard to functions and actiyities

The gxtent of roles, responsibilities,(authorities and decision-making powers allocated td the service
provider or internal business unitby the client/parent organization will dictate the ability of the service
provjder or business unit to add¥ess all the requirements of ISO 55001.

A client organization can.manage, or demonstrate adequate control, of its risks by conducting the
functions and activities itself, or by putting in place appropriate assurance and validation r¢quirements
in itd contract specifieation with its service provider.

Undgr joint venture or alliance arrangements the collective capability allocated by|the parent
orgahizations.te’managing the assets of the joint venture or alliance can mean the joint venture or
alliance addresses all the requirements of ISO 55001; however, the parent organizations|in isolation
might not'be*able to address all the requirements of ISO 55001. In such a situation the scopg of the asset
management system may be confined appropriately to only the joint venture or alliance “orjganization”.

Recognizing that an asset management system is part of asset management, there are several ways in
which multiple organizations (or parts of an organization) can contribute to the asset management of a
single asset, asset type, asset network/system/facility or asset portfolio through setting up individual,
but coordinated, asset management systems.

In considering how multiple asset management systems, organizations, functions or activities can
be brought together and coordinated, it should be recognized that the functions, activities and
responsibilities need to be discrete. For example, a client organization can have an asset management
system for managing its network, complex system or facility, while individual business units or service
providers have asset management systems for managing individual assets, functions or activities
within the network (see Figure B.3).
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Type A Type B Type C
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hanagement plan
hanagement system
SS unit

f a service provider) or allocation of responsibilities and the nature of the organization’s strul
f a business unit).

Figure B.3 — Example of business unit models

Ctions and activities to an identifiable asset, asset type or group is an important tag
ation. ISO 55001 has several requiremlents specific to demonstrated performanc
pf value) of the asset to be planned;:managed, monitored, reported and reviewed, ¥
redictive activities and continual improvement to be applied. Without an identified 4§
ements cannot be met.

ed, the definitions in ISO(55000:2014, 3.4.2 and 3.4.3, for management system and

r work together. Thése systems coexist, whether they are within the organization, w

hether or not an asset management system is required is determined:by the extent of the conjtract
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se are applied to-different assets or the same asset (see Figure B.4).

, a specialistiservice provider can be tasked with the responsibility for a specific act
heet an asset management objective that is dependent on the activity or service it proy
a seryice provider who provides corrosion management services can be given a lump
marnage asset corrosion in order for the asset to reach its required life. The contract lg

ivity
ides.
sum
aves
s the

n-protection options to be utilized, to the discretion of the service provider, as long 4

asset life target of the client is met.
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Whether or not an asset management system is required is determined by the extent o
e case of a service provider) or allocation,of responsibilities and the nature of the organizatig
e case of a business unit).

Figure B.4 — Example of a function and activity model

/ Geographical factors

I managers might.fi€ed to develop and specify inter-relating asset management plang
kample, a common asset type (requiring it to be managed as an asset type) based at nj
liring the managing of all assets within it as an integrated group, maybe to differ
ality, legaltand regulatory requirements, performance, etc.), see Figure B.5.

xample;a multi-national organization that owns and operates wind-farms can have di
hgerment plans in each country it operates in.

F the contract
n's structure

to address,
lultiple sites
bnt levels of

Fferent asset

Altermativety, forawaterutitity; thedifferentcriticatities of itsdifferent water treatmmremtfacilities that
collectively feed its water distribution system can lead to the decision to manage each facility differently.
The component asset types still need to be managed to maintain their integrity and function.
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Strategic asset
management plan
(SAMP)

4

V

'

¥

Facility/site Facility/site Facility/site P Facility/site
system system system system
AMPT AMPZ AMP3 ANPH
Asspt type/class 1 AMP %i % %i %
Asspt type/class 2 AMP 0 O O —
NS A4 & A4
®
®
[ ]
Ass¢t type/class # AMP % % % %
Key
AMP asset management plan
NOTE The way in which an asset type is managed is determined by the ifiteraction of the criticality ¢f the

asset type, th

B.2.8 Relationship of asset portfolio structure to.arrangements for managing them

e asset within the type specification and the criticality of the facCility, site or system it is part of.

Figure B.5 — Example of an integrated asset type management model

Asset managers can manage different “levels” of asset grouping, type or family (such as a uftility

managing a
managing sj

transmission/distribution network or production line as an “asset”) with service provjders
pecific assets within them (see Figure'B.6).
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Management
at network
portfolio level

Client organization
network-system-facility

AMS
Asset 1 Asset 2 Asset 3 Asset 4
Service Client Client “BOOT”
provider organization organization contract/
BU alliance
Management
at asset lpvel
AMS AMP AMS AMS
Manages assets Manages asset Manages assets MangeEyassets
totally within as part of totally within fotally within
context of N/S/F N/S/F AMS context of N/S/F context of N/S/F
Key
AMP | asset management plan
AMS | asset management system
BU | business unit
N/S/F network-system-facility
NOTH The asset management system can fully address all the requirements of ISO 55001.
Figure B.6 —(Example of a vertical integration model
B.2.9 Interaction with other management systems
Interfaction with other management systems can be related to other systems of the organigation itself,
such|as a framework for-social responsibility (ISO 26000), a quality management system| (ISO 9001),
an ogcupational health and safety management system (ISO 45001), an environmental rhanagement
system (ISO 140013-0r a service provider’s asset management system.
The gpecification of how the management systems integrate with each otheris also an asset nanagement
systém boundary condition issue. The allocation of roles, responsibilities and accountabilitfies between
the gystems and how the different systems support each other should be detailed in locumented
inforimation (see B.2.3 on support function relationship interfaces).

A key issue for consideration is that ISO 55001 requires that a set of decision-making criteria be set. The
need to carry out improvement activities within financial, accounting, environmental, safety, quality
and other management systems that are asset-related decisions will all compete for funding or resource
allocation with each other. How the organization prioritizes these actions in combination with actions
specifically driven by ISO 55001 requirements (such as a renewal) will require an appropriate decision-
making framework that permits appropriate integrated evaluation (see Annex D for more detail).

B.2.10 Influence of factors outside the scope of the management system

There are several characteristics of the organization that are driven from both inside and outside
the asset management system; consequently, the asset management system should have a clear
specification of what it needs from these characteristics. Internal characteristics include leadership
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and culture, motivation, behaviours, incentivization schemes, collaboration. External characteristics
include context, government, community and PESTLE issues.

B.2.11 Assurance and validation

Where an organization’s asset management system is dependent on the performance of functions or
activities conducted by others (particularly as ISO 55001:2014, 8.3, requires “...the organization shall
ensure that... the performance of the outsourced activities is monitored in accordance with 9.1”), the
boundary conditions will need to be designed within the context of the organization’s need to ensure
the requirements and effectiveness of the asset management system, asset management and assets are
being fulfilled.

B.2.12 MalLagement of change

Where multiiple organizations or parts of the organization are responsible for functionsrand actiyities
that can resfilt in changes to how the asset management system, asset management or assets perform or
need to be managed, there is a need to maintain the integrity of the system, asset pefformance and risk
managemeﬂ}c. Setting appropriate boundary conditions enables applicable information to be effectively
communicated and all impacted functions, activities and assets to be adjustedor-ehanged accordinpgly.
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Annex C
(informative)

Strategic asset management plan (SAMP)
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Strategic asset management plan (SAMP) is defined in ISO 55000:2014, 3.3.2, as“”
mation that specifies how organizational objectives are to be converted intoasset 1
tives, the approach for developing asset management plans, and the role of the asset 1
m in supporting achievement of the asset management objectives”.

BAMP is a key piece of documented information used in translating organizational ob

management objectives and providing the framework for planning, prioritizing 4
ng for the implementation of all other asset management activities-to ensure alignmg
sset management objectives with the organizational objectives;'as well as linking as
5 to financial plans, can improve the organization’s effectiveness and efficiency, and
term funding needs of the organization.

requirements for the SAMP are spread over these various subclauses of ISO 55001:2
.1,5.3,6.2.1 and 6.2.2.

SAMP can have a timeframe that is sufficiently long to address the complete life g
h could extend beyond the organization’s-gwh business planning timeframe. This a
h the organization to plan how it is going te meet its organizational objectives within
bnsibility for the asset portfolio, while also enabling contextualisation of short-term de|
term or asset life needs.

target audience for the SAMP is/intended to be top management, key stakeholder
ved in the development and implementation of the SAMP and the asset management p
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anticipated that organizations will start with a basic SAMP and progressively malture this to

pss the areas recommended in this annex.

Purpose of a SAMP
istent with'\the definition in ISO 55000 and the requirements in ISO 55001, the SAMP

a number of purposes:

1

a)

clarity and direction for everyone in the organization from top management to deliver

o-detail in documented information the role of the assets, asset management an

should fulfil

d the asset

| to provide

y teams;
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to translate organizational objectives into strategic asset management objectives and reconcile
these with other strategic objectives which can have an impact on the assets and asset management;

to guide the approach for developing the asset management plans and the asset management
system, while applying the asset management policy to ensure alignment;

to document the decision-making criteria (see Annex D) that enable the definition of value
realization for the organization and its stakeholders and the coordinated approach for performance
evaluation;

to present a consolidated plan at the asset portfolio level for achieving the strategic asset
management objectives and linking these to the organization’s financial plans;
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required capabilities and resources are available to achieve the asset management objectives.

C.3 Relationship between asset management objectives, SAMP and the asset
management plans

The relationship between a SAMP and the asset management plans is shown in Figure C.1.

The SAMP includes:

to present the plan for creating or improving the asset management system in order to ensure the

able
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Very of organizational objectives;

h for the asset management system, i.e. the enhancements needed for thée)procd
es and other capabilities necessary for the effective implementation of the SAMP an
hnagement plans (AMPs).

|, the SAMP is shown in two linked boxes to highlight this distinction.

rganization, the asset portfolio can include several facilities or asset systems at mu
hre managed by different business units or entities. The asset portfolio may include se
hs with many different asset types. In such circumstances the organization would ne
bt management plans for groupings of assets (e.g. those managed by a business unit, a
lity, or a complex asset system), which provide the specific activities to be undertakg
ithin a particular group.

re and hierarchy of the asset management plahs and their interrelationships shou
he organization in the SAMP after consideringfactors such as:

sional/departmental structure, with objectives and accountabilities defined for
t units;

braphical spread, size, complexity and criticality of asset systems;
ber of assets within each'asset type.

ic asset management_objectives should be developed for the entire asset portfolio
the asset management policy, organizational objectives, stakeholder expectations
] internal factors-influencing the organization and its asset management system (se
). The strategieasset management objectives should be cascaded down to the level at
et management plans are developed and should relate to required performance targe

s provides the direction and approach [including the policy, principles, assumpt
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rhich
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ameters and decision-making framework (see Annex D), etc] for the development d

f the

asset management plans. The two downward arrows in Figure C.1 illustrate this cascading action and

direction.

When all the asset management plans are developed, using an iterative top-down and bottom-up
process (see 6.2), the outputs from these plans should be:

— aggregated at the portfolio level;

— prioritized using the decision-making framework, while being balanced with the available funding
and other resource constraints (see Annex D).

In developing any time-bound and resource constrained asset management plans for an individual
asset, or a grouping of assets (by asset type, asset system, facility, or unit in the organization), it is
important that certain common methods/strategies are applied to ensure consistency and cohesiveness
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in achieving the overall strategic asset management objectives. These strategies can be developed
in advance in terms of asset life cycle strategies for the different asset types or strategies for generic
activity types (asset creation/acquisition, utilization/maintenance, renewal/disposal, etc.) and applied
in developing the asset management plans, as shown by the horizontal arrows going from left to right
in Figure C.1.

Stakeholder Organizational External & internal

requirements (4.2) objectives & plan issues (4.1)

AM policy
(5.2)

SAMP: Plan for the asset portfolio

Strategic AM objectives (4.1 & 6.2.1

Plan for the AMS

Asset management system
improvement plan (4.3, 4.4,9.1 & 10)

SAMP

Activity type 1
" Objectives I Objectives “ objectives
lifeA :;:ltetzg"z;gy I - ANE ANE
@]  Asset I Asset system 1 “

Facility 2
Asset type 2 v

life cycle strategy

%Ov AMP AMP
&?\ Asset type 2 Asset type 3

Refs The clause numbers in Figure C.1 relate to ISO 55001.
AM  asset management

type 1

Key

AMP asset management plan

SAMP strategic asset management plan

Figure C.1 — SAMP concept diagram
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C.4 Contents of a SAMP

It is intended that the SAMP should be executive-level documented information which presents a
narrative on why and what the organization plans to do in managing its asset portfolio and developing
its asset management capability, in order to enable the achievement of the organizational objectives;
it can also provide references to other documented information, for detailed information or guidance.

The need for documented information that provides the rationale, approach, processes, procedures and
methods used for developing the SAMP as part of the organization’s asset management system should
be determined in accordance with the requirements of ISO 55001:2014, 7.5 and 7.6.1.
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view of the organization’s context, i.e. external and internal issues(see ISO 55001:
hkeholder needs and requirements (see ISO 55001:2014, 4.2) 'and a summary o
ptional plan;

b of the asset management system in enabling the achievement of asset manage
es, and in turn organizational objectives, described in:terims of (see ISO 55001:2014, 4
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ew and continual improvement;

importance of leadership, ¢larity of roles and responsibilities, culture, communic
cross-functional collaboration, including reporting requirements for financial and
ncial information;
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f) strategic asset management objectives (e.g. at portfolio-level) and how these are cascaded down to
lower levels; for example, for an individual asset or a grouping of assets by asset type, asset class
or asset system to enable asset management plans to be developed; these objectives can be both
quantitative and qualitative;

g) theapproach for implementing the asset management policy and, as appropriate, asset management
fundamentals (see ISO 55000:2014, 2.4.2), in developing the asset management plans and the asset

manage

ment system;

EXAMPLE1 A commitment in the asset management policy for adopting a life cycle approach wil
applied in choosing asset creation options that maximize asset performance over the life cycle.

I be
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EXAMPLE 2

The “leadership” fundamental [see ISO 55000:2014, 2.4.2 c)] emphasizes the need to
manage effective leadership, culture, motivation, collaboration aspects that are critical for successful asset
management.

h)
1
j)

k)

D)

p)

the decision-making criteria (see Annex D and ISO 55001:2014, 4.2);

the scope of the asset management system (see Annex B and ISO 55001:2014, 4.3);

the approach for achieving the strategic asset management objectives collectively at the portfolio

level, to enable the organizational objectives;

the approach, assumptions and parameters (e.g. growth rate, discount rate) for:

iy

developing asset life cycle plans for an asset type or group of assets covering
activities (e.g. creation/acquisition, utilization/maintenance, renewal/disposal]
functional plans (e.g. capital investment plan, energy management planj;

developing asset management plans (which should be detailed”in separate
information); their structure and interrelationship to achieve the (lower-
management objectives (see Figure C.1);

the asset portfolio-level plan, and the associated financial plan, to achieve the str
Eanagement objectives; which would be developed by aggfegating and balancing the
anagement plans through an iterative top-down/bottom-up process;

¢ritical capabilities of the organization and resourcés (human, financial and other
deliver the SAMP (and the asset management plans); and plans for developing new
¢apabilities (e.g. leadership, people competences,’knowledge, processes, information,
including the consideration of asset management-related risks and financial implicatio

lans for creating or improving the asset management system to achieve the asset 1
bjectives (see ISO 55001:2014, 4.4);

the approach for monitoring progress in implementing the SAMP and its effectiveness
the strategic asset management objectives, with reference to the performance
framework that is detailed-in' documented information as part of the asset manager
see 1SO 55001:2014, 9.13;

fisks, opportunities,~assumptions, issues and dependencies in delivering the SAM]
ppportunities carrarise from changes in external environment, lack of availability of ke
increase/decreéaséin costs and timescales, etc.;

roles and-rkesponsibilities for the creation, updating and implementation of the
[SO 550012014, 5.3), if not given in separate documented information;
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Annex D
(informative)

Asset management decision making

D.1 Overview

Asset management decisions are made across all levels within an organization, i.e. at strategic;ta¢tical

and operatipnal levels. It is important for the organization to establish a decision-making-framework

that compripes decision-making processes and decision criteria, to ensure consistency and“alignment

between its|decisions.

The purpos¢ of a decision-making framework is to facilitate decision making by:

a) incorpofrating a risk-based approach (see Annex E);

b) ensurinL alignment with asset management objectives, organizational objectives and the yalue
assets grovide to the organization and its stakeholders;

c) ensuring the organization’s resources and efforts are targeted at achieving organizatfonal
objectives and realizing value;

d) takingipto account cost effectiveness of decisions.

D.2 References to ISO 55001 and this document

The decisio|
stakeholder

ISO 55001:2
the asset m4

In addition,
annex is use

Performanc
Clause 10) h

D.3 Decis

n-making criteria are introduced dan~I1SO 55001:2014, 4.2, in order to take accou
5’ needs and expectations.

014, 6.2, requires linkage between the organizational objectives, decision-making cri
nagement objectives and(planning to achieve the objectives, see Figure D.1.

6.1 (in this document), recommends that the decision-making framework detailed ix
d to establish the sk assessment criteria.

e evaluation (see)[SO 55001:2014, Clause 9) and continual improvement (see ISO 55001:

sion-making framework

nt of

feria,

this

014,

blp the organization to assess and improve the validity of the criteria used for decision making.

a)

T=rIroricTTT

and assurance (see ISO 55000:2014);

b)
‘)

be dyna

mic, and responsive to potential changes in the internal or external context;

facilitate adherence to the asset management fundamentals of value creation, alignment, leadership,

enable decision-making criteria to be applied in developing the SAMP, the asset management plans,

risk management, operational planning, implementation of asset management plans and other
asset management activities, in a coordinated and consistent way;

d)

the importance of the decision, i.e. its impact on the fulfilment of objectives;

56

enable decision-making processes to be tailored to the complexity, urgency, risk/criticality and/or
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NOTE Special attention is given to complex decision problems where there are dependencies on other
decisions, uncertain inputs, incomplete or conflicting data, etc. In such cases, techniques such as scenario
analysis, sensitivity analysis, probabilistic modelling, etc. can be used.

e) be assessed for effectiveness and suitability by appropriate performance metrics; definition of
the metrics should make sure that vertical (across the levels of the organization) and horizontal
(internal and external stakeholders) alignments are addressed.

Figure D.1 shows the vertical alignment from context and stakeholders’ expectations to operational
planning and control, as well as the horizontal influences of risk and constraints of compliance which
modify planning through the decision-making criteria. The decision-making framework should be

tailkomewwmmmgmmﬂ alignment)
is required to allow aggregation of information between different levels of the orgamplization (e.g.

operptional and corporate levels). This alignment should consider the decision-making autonomy
of the different levels within the organization and also the organization itself in addressjng external
stak¢holder issues.

Any [deviation from the decision-making framework or its elements should be managed through
management of change (see 8.2).

Inforjmation requirements for decision making should be accurately defisted in documented |nformation,
in orlder to ensure the appropriate application of the decision-mdKing framework. The method and
critefia for decision making should be detailed in documented-information, communicatefl within the
orgahization, and to appropriate stakeholders (see ISO 550012014, 7.6).
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