INTERNATIONAL
STANDARD 5

ISO
5002

First edition
2014-01-15

Asset management — Managem
systems — Guidelines for the
application of ISO 55001

Gestion d’actifs — Systéemes de-management — Lignes din
relatives a I'application de I150.55001

ent

pctrices

Reference number

= — ISO 55

002:2014(E)

© IS0 2014


https://standardsiso.com/api/?name=b019d54de49619975f17284706947565

ISO 55002:2014(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2014
All rights reserved. Unless otherwise specified, 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 ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=b019d54de49619975f17284706947565

ISO 55002:2014(E)

Contents Page
FOT@WOTT ... iv
IIETO@UICEIONN ... \%
1 SCOPI ...t 1
2 NOIIALIVE FEERTEIICES ...........ooo e 1
3 Terms and defiMTEIONIS ... 1
4 Context of the organization

4.1 Understanding the organization and itS CONteXt ... el

4.2 Understanding the needs and expectations of stakeholders

4.3 Determining the scope of the asset management system.............ccoet o

4.4 Asset Management SYSTEIN ... oo
5 LeAderShIP ... e

5.1 Leadership and commitment...
5.2 POliCy oo
5.3 Organizational roles, responsibilities and authorities.....

6 PLANIUIIG ... et
6.1 Actions to address risks and opportunities for the-aSset management system ..
6.2 Asset management objectives and planning to achieve them.........cc]
7 SUPPOTT s Gy e

7.1 Resources

7.4 Communication

7.2 Competence.....cn
7.3 AwWareness..........

7.5 INfOrmation FEQUITEIMENTES ......... i
7.6 Documented INfOrmMatioN....... 5 e

8 Operation
8.1 Operational planning and control
8.2 Management of ChANge ...,
8.3 OUESOUTCIIE o ) i)
9 Performance @Valu@Bion ...
9.1 Monitoring;-measurement, analysis and evaluation..............
9.2 INterNAl AUt ...
9.3 Management review
10 TIMPTOVEIIEIIE .. ......oooocii i)
10.1 S Nonconformity and cOrrective aCtion ...
10:2N PreventiVe @CtION .. ...

10.3 Continual improvement

Ann

Annex B (informative) Relationship between key elements of an asset management system............

BIDLEOZTAPIY . ...

© IS0 2014 - All rights reserved

iii


https://standardsiso.com/api/?name=b019d54de49619975f17284706947565

ISO 55002

:2014(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

This International Standard 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 International Standard contains explanatory text necessary to clarify the requirements specified in
ISO 55001 and provides examples to supportimplementation. It does not provide guidance for managing
specific asset types.

Thisdaterpaltional Standard providespuidance forusc by

— those involved in the establishment, implementation, maintenance and improvement] of an asset
management system;

— those involved in delivering asset management activities and service providers.

Gengral information on asset management, and information on the ternrinology applicpble to this
International Standard, is provided in ISO 55000.

Annex A provides additional information on areas related to asset management activities.

Annex B shows the relationship between key elements of an assef:management system.
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INTERNATIONAL STANDARD ISO 55002:2014(E)

Asset management — Management systems — Guidelines
for the application of ISO 55001

1 Scope

This International Standard provides guidance for the application of an asset management system, in
accofdance with the requirements of ISU 55001,

This|International Standard can be applied to all types of assets and by all types and size$.0f organizations.

NOTE1  This International Standard is intended to be used for managing physical asSets in particular, but it
can dlso be applied to other asset types.

NOTE 2  This International Standard does not provide financial, accounting or technical guidance for managing
spec]fic asset types.

NOTE 3  ForthepurposesofISO55000,1SO 55001 and this InternationalStandard, the term “asset management
systgm” is used to refer to a management system for asset management,

2 Normative references
The [following documents, in whole or in part, are normatively referenced in this documlent and are

indigpensable for its application. For dated references, only the edition cited applies. Hor undated
refefences, the latest edition of the referenced dociiment (including any amendments) applies.

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

ISO $5001:2014, Asset management — Management systems — Requirements

3 [Ferms and definitions

For the purposes of this document, the terms and definitions given in ISO 55000 apply.

4 (ontext of thé-organization
4.1 | Understanding the organization and its context

4.1.1 Overview

4.1.1.1 The asset management system forms an integrated part of the organization’s management
system and has a prescribed structure. It should fit in and result from:

— the organizational objectives;

— the organizational plan.

The asset management system includes:

a) the asset management policy (see 5.2);

b) the asset management objectives (see 6.2);

c) the strategic asset management plan (SAMP);

© ISO 2014 - All rights reserved 1
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d)

oth

the asset management plan(s) (see 6.2.2), which are implemented in:
operational planning and control;
supporting activities;

control activities;

er relevant processes.

Figure B.1 shows the relationship between the key elements of an asset management system, together
with the related clauses in ISO 55001.
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banization’s strategic level planning activities and are documented #man organizational
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hould be set out in an asset management policy. The ‘approach to implementing ¢t
hould be documented in a strategic asset managemenitplan (SAMP).
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It objectives, and should define the framework required to achieve the asset management

btween the organizational plan and the SAMP should be two-way, and should be devel
iterative process. For example; the organizational objectives should not be developg
m the organization’s asset management activities. Asset capability and performance, as

r realistic and achievable organizational objectives.

developing its'SAMP, the organization should:
r the expedtations and requirements of stakeholders;

r activities that could extend beyond the organization’s routine planning timeframe
hotild'be subject to regular review;

pbped
d in
well
into

and

c)

clearly document the processes to establish 1ts asset-related decision-making criteria.

The SAMP should be a high level plan that contains the asset management objectives. It should be used
to develop the asset management plan(s), which should set out the asset level activities. The asset
management plan(s) can be cascaded in large organizations or in organizations with complex asset

portfolios.

4.1.1.3 All parts of the asset management system should be scalable, e.g. for small organizations, the
organizational plan could be a single document that includes separate sections for:

a) the organizational objectives;

b) the SAMP;
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Alternatively, the organizational plan could be kept separate from the SAMP, which could include
the asset management plan(s) as a sub-section, or all three plans could be kept separately. While it is
necessary to distinguish between the SAMP and the asset management plan(s), it is not a requirement of
[SO 55001 to create separate documents for each.

The concept of ensuring alignment and consistency between the organizational objectives, the asset
managementpolicy,the SAMP, the asset managementobjectives and the asset management plan(s), should
reinforce within the organization that asset level activities support the delivery of the organizational
objectives. It is important that this alignment is communicated to ensure that stakeholders at all levels

und¢rstand wiy asset activities and asSet aIagelnent activities are implemented:

4.1.2 Understanding the organization and its context

4.1.2.1 When establishing or reviewing an asset management system, it is impertant to enqure that the

app1joach is consistent and aligned with the external and internal contexts of ghéorganization] since these

can gignificantly influence the design and scope of the asset management system.

4.1.2.2 Evaluating the organization’s external context can include,’but is not limited to, tle following

issugs:

a) the social and cultural, political, legal, regulatory, finaricial, technological, economic, fompetitive
hnd natural environment, whether international, national, regional or local;

b) Kkey drivers and trends having impacts on the objeéfives of the organization;

c) relationships with, and perceptions and value§of, external stakeholders.

4.1.2.3 Evaluating the organization’s interfial context can include, but is not limited to, tlhe following

issugs:

a) povernance requirements;

b) prganizational structure, roles, accountabilities and authorities;

c) policies, objectives, and'the strategies that are in place to achieve them;

d) rapabilities, understood in terms of resources and knowledge (e.g. capital, time, people, systems
hnd technologies);

e) |nformationsystems, information flows and decision-making processes (both formal and informal);

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

g) theorganization’s culture;

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

i) the form and extent of contractual relationships;

j) risk management plans;

k) asset management practices and other management systems, plans, process(es) and procedure(s);

)

integrity and performance of the assets and asset systems;

m) feedback from the investigation of previous asset and asset system failures, incidents, accidents and

emergencies;

© IS0 2014 - All rights reserved
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n) assessing the ability of the asset management system to achieve the intended outcomes of the
organizational objectives;

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

4.2 Understanding the needs and expectations of stakeholders

4.2.1 The organization should identify and review the stakeholders that are relevant to asset
management and the needs and expectations of these stakeholders.

4.2.2 Internal stakeholders can include the following:
a) employges within the organization;

b) groups|within the organization, i.e. functional groups (e.g. engineering, accounting; maintendnce,
operatipns, purchasing, receiving, logistics) or other groups (e.g. safety delegates);

c) sharehg¢lders, management consortiums, owners.

4.2.3 External stakeholders can include the following:
a) customeers, users, suppliers, service providers and contractors;

b) non-goyernmental organizations, including civil society organizations, consumer organizations
and thg media with an interest in issues related to asset nianagement;

c) governmentorganizations, government agencies, regulatory authorities, and politicians at all I¢vels
of government;

d) investofs or taxpayers;
e) local c]mmunities;
f) those i society interested in social,financial, environmental or other forms of sustainability;

g) financigl institutions, rating ageneies, and insurers;

h) employEe representatives,

4.2.4 Stalfeholders’ needs)and expectations should be documented and communicated. This mdy be
captured in|a statement<of stakeholders needs within the SAMP and should reference any manddtory
requiremenits, as wéllyas the expectations of different stakeholder groups. The organization should
consider a rtheans oftracking how current the information is, and the methods involved for its colledtion.
When engaging with stakeholders to determine their needs and expectations, the organization car use
the list of cqritexts given in 4.1.2 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)
that its assets deliver, and analyse these against the requirements and expectations of its customers
and users. A level of service review process can be a useful approach to understand the expectations of
customers and users.

Stakeholders are likely to make judgments about the organization’s asset management and its asset
management outputs and outcomes, based on their perceptions. These can vary due to differences in
values, needs, assumptions, concepts and concerns, as they relate to the issues under discussion. Since
the views of stakeholders can have a significant impact on the organization’s asset-related decisions, it is
important that their perceptions are determined, recorded, and taken into account in the organization’s
decision-making process.

4 © ISO 2014 - All rights reserved
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Understanding how asset-related decisions are made is an important part of asset management. The
criteriafor decision makingareinfluenced by the needs of external and internal stakeholders, by the asset
management policy and by the risk attitude of the organization. The external and internal stakeholders’
input to establishing decision-making criteriais important for setting priorities and resolving conflicting
requirements. Decision-making criteria should be appropriate to the importance and complexity of the
decisions being made. Decision-making criteria should be used to evaluate competing options to meet
asset management objectives and develop asset management plans. The criteria can be expressed in a
number of ways, to support quantitative, semi-quantitative or qualitative decisions. The processes to
establish the decision-making criteria that guide asset management should be clear and documented.

The level of detail needed when reporting to stakeholders will vary from one stakeholder to another,
depgnding on the scope of the organization’s activities and on the complexity of the dssets being
manpged. The detail should only disclose proprietary information as appropriate for the’sfakeholders
recejving the information.

Stak
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This

4.3

Base
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The
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b)

cholders generally need to be informed about the decisions that can affect them and m
ide input into decisions that can have an impact on them. Failure to both.,communicate
appropriate way about asset management activities can in itself constitute a risk, becg
prevent an organization from fulfilling its objectives.

mportant that the terminology used in communicating with stakeholders is consistent
other functions in the organization, and in accordance withrlegal requirements, whersg
is particularly necessary when communicating financial iaformation.

Determining the scope of the asset managemeént system

1d define (or review) the boundaries of the asset management system, and establish its

boundaries and applicability of the asset management system should be captured in a 3
e (which may be included in the SAMP)tshould be communicated to all relevant stakeh|

the scale and complexity of the asset portfolio covered by the asset management syste|
ly show what is considered inside’and outside scope.

scope should consider:

Fhe assets, asset portfolio(s), their boundaries and interdependencies;

Fequirements {including the requirements of ISO 55001), e.g. through the outsourc
management@ctivities or activities related to life cycle stages;

the organizational aspects, e.g. which parts or functions of the organization are involve

ght need to
and consult
use it could

and aligned
applicable.

d on the outcomes of reviews of its context and. stakeholders (see 4.1 and 4.2), the drganization

scope.

tatement of
olders, both

nal and external to the organization:The detail will be influenced by the size of the drganization

m. It should

iwhich other organizations are involved in meeting the organization’s asset managenjent system

ng of asset

d;

tracted out

Lhe orgamzatlons perlod of respon51b111ty (e. g Where the management of assets is cor

e asset (e.g.

where an organlzatlon remains accountable for I'lSkS beyond 1ts use of an asset, such as a chemical
plant asset owner that retains liability for ground contamination);

e) the interactions with other parts of the organization’s management system (e.g. for quality
or environmental management), which can require defining the boundaries, functions, and
responsibilities of each part of the management system.

4.4 Asset management system

In the initial development of the asset management system, the organization should outline how it will
establish, implement, maintain and improve the system. An initial review of the organization’s current
processes against the requirements of ISO 55001 will determine the areas that need to be developed to
support the functioning of a compliant asset management system.

© IS0 2014 - All rights reserved
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The asset management system should not stand alone. A factor of successful asset management is the
ability to integrate asset management processes, activities and data with those of other organizational
functions, e.g. quality, accounting, safety, risk and human resources. Where possible, existing business
processes should be leveraged to avoid unnecessary new work and duplication of existing work and
data. These interactions with the existing processes need to be clearly communicated to all involved.

Consideration should be given to how to prioritize what to develop first, as there is usually a limit on
resources available. The review can guide the organization in formulating plan(s) for implementing and
prioritizing improvements to its asset management system.

An appropriate starting point is the establishment of an asset management policy, which often helps to
provide foc] TZati i iy itsT TOTTS:. i IS, Tzt ould

develop its PAMP.

It is important to be aware of, and to clarify, any variations in terminology between ISO 55000 andl the

terminology used in the organization’s common practice.

Compliancejwith all the requirements of ISO 55001 should be considered as achievingvonly the minifnum

starting point for an effective asset management system and should not be seen as the final goal.

5

5.1 Leadpership and commitment

Leadejrship

Asset management leadership can be demonstrated by top management through positively influerlcing
the organigation (and in its execution of all the requiremeénts of ISO 55001, and specifically the
requirements of ISO 55001:2014, 5.1). Top management, may appoint an individual to overseq the
developmerjt, implementation, operation and continualdmprovement of an asset management sygtem,
however, it|is important that ownership and accountability for asset management remains at th¢ top

managemeit level.

Top managgment commitment to asset managemient can be demonstrated by:

a)
b)

g)

h)

making reference to asset management principles in communications;

engagement in setting the objectives and measures of success for the people responsible fof the
asset management system:

— by petting priorities fof these objectives;
— Dby fllocating appropriate resources for the achievement of these objectives;

establighing a stfong collaborative work culture that is focused on delivering the asset management
objectiyes;

using gsset*management related decision-making criteria for capital expenditures and dther
decisions;

supporting asset management related improvement activities;

supporting a management-development track that encourages and rewards time spent in roles
associated with asset management and operation of the asset management system;

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

assuring that asset management is considered at the same level of importance as safety, quality,
environment, etc.;

addressing asset related risks and incorporating them into the organization’s risk management
processes;

© ISO 2014 - All rights reserved
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j) aligning asset management and the asset management system to other organizational functions
through collaboration on achieving the organizational objectives;

k) aligning asset management and the asset management system to other organizational practices and
management systems, e.g. including the organization’s approach to risk management.

5.2 Policy

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 be authorized by top management and thereby demonstrate commitment to asset management.

The
and
the

coul
inve

Exar

a)

b)
)

d)

e)
f)
g)

Itis
level
that
polig

They
that
are

policy should set out the organization’s commitments and expectations for decision
behaviour concerning asset management. It should be aligned to and demonstrate
prganizational objectives. For example, an organizational objective to reduee capital
1 result in an asset management policy statement for adopting risk-based approachsg
stment.

hples of asset management policy principles may include commitments for:

buiding principles for asset management activities, e.g. service délivery objectives are tq
management practices and decisions;

hdherence to applicable laws, legislation and regulations;

Lhe provision of resources to deliver on asset managemeént objectives and the structurs
bf the organization to achieve the organizational objectives, e.g. asset planning and ma
fo be integrated with corporate and business planning, budgetary and reporting proce

the decision-making criteria to be used,;€{g. asset management decisions are to b
bvaluations of alternatives that take into.account life cycle costs, benefits and risks of t

Feporting on asset and asset managetrent performance;
ong-term objectives, sustainable-outcomes and stakeholder requirements;
continual improvement ofthe'asset management system.

ot necessary for the poliCy to be captured in a discrete document; it can be contained i
organizational policies or documents, e.g. it may be included in the SAMP. The import

y document niay hot be required.

if the organization’s external or internal context changes, the actions necessary to upda
Isotriggered.

s, activities
support for
investment
s to capital

guide asset

or working
hagement is
bses;

e based on
ne asset;

h other high
ant point is

it is communicable-to the organization. If this can be demonstrated, a separate asset nhanagement

e should-be processes in place to review and update the asset management policy, and to ensure

e the policy

5.3

Urganizational roles, responsiblilities and authorities

The responsibilities and authorities of key functions should be defined (see ISO 55001:2014, 5.3).
This should include both internal and outsourced roles and responsibilities. The interfaces between
organizational functions should be clearly established. This becomes more important in an outsourced
environment.

It should be clear which role is responsible for which activity. This can be achieved through the
development of job descriptions, or through including asset management responsibilities in existing job
descriptions, or through the production of a documented organizational chart.

When assigning internal roles, consideration should be given to the following:

a)

an individual’s experience and competence (see 7.2);
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b)
‘)

deliver

d)

support for the role through training and mentoring;

on asset management related objectives;

other workload requirements and their variability, which could impact the individual’s ability to

the individual being able to demonstrate an understanding of what the responsibilities mean in the

context of their role (e.g. this can be achieved through the signed acceptance of a job description).

In small or medium-sized organizations, multiple asset management functions may be assigned to one
individual. This does not change the need to communicate this to other stakeholders, or to clarify the
responsibility of the individual.

For contrad
should be d

6 Plannj
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The approgch of managing risks associatéd,with the asset management system should be ali
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its asset management system relate-te-other risk management processes in the organization (see 4
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tors and external service providers, their responsibilities and the competence regy
bcumented in the scope or elsewhere in contracts.

ing

ns to address risks and opportunities for the asset management system

[ management system (see also ISO 55001:2014, 6.1). In this International Standard,
at the term “risk” also includes opportunities (see ISO 55000:2014, 3.1.21). The oV
o understand the cause, effect and likelihood of adverse events occurring, to manage
acceptable level, and to provide an audit trail for theimanagement of risks. The inte
nization to ensure that the asset management systém achieves its objectives, preven
lesired effects, identifies opportunities, and achievés continual improvement.

pssing risks in the asset management systemjthe organization should determine the

king for its asset management system (see 4.2). A risk matrix may be used as part of

lanning and contingency planning. The organization should consider how managing ris

ration should detepmine and plan actions, and provide adequate resources, to addres

h's divisional and’project risk registers, with appropriate escalation mechanisms if
Hdressed at thelevel at which they are raised.

ation should integrate the actions identified to address these risks into the implementd
assetjranagement system.

The organi?
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fation should determine the actions that are necessary for addressing risks when planning

it is
erall
such
nt is
(S or

risk

criteria (e.g. likelihood and consequenceyand risk attitude) within asset management

this
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ks in
3).
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bement system risks. For example, asset management risks could be incorporated into an

they

ition

ation should be able to demonstrate how it has evaluated the effectiveness of the acf

ions

that it has taken to manage the risks identified in relation to the organizational objectives and decision-

making crit

eria.

6.2 Asset management objectives and planning to achieve them

6.2.1 Asset management objectives

6.2.1.1 Theassetmanagementobjectives, derived as partof the SAMP, provide the essential link between
the organizational objectives and the asset management plan(s) that describe how those objectives are
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going to be achieved. The asset management objectives transform the required outcomes (product or
service) to be provided by the assets, into activities typically described in the asset management plan(s).

The asset management objectives should be tailored to suit each organization’s needs, which may
include addressing subsets of objectives (e.g. for the asset management system, asset portfolios, the
asset system and at asset level), and can vary for different functions carried out to meet stakeholder
requirements. The organization should consider information or data from sources internal and external
to the organization, including contractors, key suppliers, regulators or other stakeholders.

Asset management objectives should be specific, measurable, achievable, realistic and time-bound (i.e.
“SMART?” objectives). They can be both quantitative measurements (e.g. mean time between failure) and

qual

The
and
mea
and
asse
collg

6.2.
a)

b)

1.2 During the development of its asset management objectives,the organization shou

.1.3 Typical issues, amongstothers, that are addressed by objectives include the follow

ftative measurements (€.g. customer satistaction).

prganization should consider the monitoring, measuring, analysing and evaluatingnee
support its decision making on improvement actions. When deciding what to imeas
sure, what to analyse, etc., it is important for the organization to understandwhat type d
hctions it wants to achieve from the asset management objectives before iniplementin
 management objectives should be aligned to the organizational obj€éetives and shot
boration with stakeholders.

Feview risks, including the potential impacts from the failure of

— assets, or

combination;

Feview the importance of assets related_te“their intended outcomes, objectives and
Service requirements;

check the applicability of the asset management objectives during the asset managemse
process.

for asset management:

— total cost of pwnership;

— net presentwalue;

— retutn)on capital employed;

— «performance against plan;

led to drive
ire, how to
fbehaviour
b them. The
ld promote

d:

— the asset management activities on achieving@sset management objectives, individually or in

product or

nt planning

ng:

£3£3 3 £+l £ . . £ £ oFf £
CCIUITNILAtlIVUIT UT L1IT d55TC10 ulauascnucut o_you:lu, Ul LIITU dSOSCTOISITITIIL UL AdSSTL lllallasclll

(by benchmarking);

— customer satisfaction scores;

— society or reputation survey results;

— environmental impact, e.g. carbon costs;

— level of service;

b) for asset portfolios:

— return on investment (or return on capital employed, or return on asset);
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for asset systems:

— asset system availability;

— asset system performance (e.g. uptime, efficiency);

— uni

d)

t cost of product or service;

for assets:

reliability (mean time/distance between failures);

ass
life
life]

ass

Forlarge or
for the asse

62.14 M
asset manag
of the asset
the asset m

Asset mand
reviews shd

6.2.2 Planning to achieve asset management objectives

6.2.2.1 The organization should develop an'asset management plan(s) to define the activities thaf

be impleme
consequent
expectation|

An asset m
and the deg
should be i
managemel
plans, capit]
resource pl

ETcondition, performance, or Nealtin SCOrE;
cycle costs;

expectancy;

et energy performance.

complex asset management systems, the organization might also need to establish objec
I management system itself.

rement objectives and hence the organizational objectivesiare being met, is an important]
management system (see 9.1). Deviations in performasge'should be used as inputs to r
inagement objectives.

gement objectives should be subject to regular. management review (see 9.3) and
uld inform the continuous improvement procéss (see 10.3).

nted and the resources that will*be applied to meet the asset management objectives
y the organizational objectives. An asset management plan(s) provides the direction to
5 for, an individual asset ot for a portfolio, group or class of assets.

nagement plan(s) sioulld be documented at a level that is appropriate to the organizs
ree of sophistication in its asset management approach. There is no set formula for
hcluded or how~it’should be structured, however, it is common practice for such an 3
tplan(s) to contain a rationale for asset managementactivities, operational and mainten|
pl investmeént (overhaul, renewal, replacement and enhancement) plans, and financial
hins, oftenbased on a review of earlier achievements.

For some o
multiple aslret management plans may be appropriate. For example, a small municipality may pro

gahizations, this may be captured in a single document, while for other organizat

[ives

bnitoring the performance of the organization’s asset managemment, in terms of how well the

part
bvise

such

will
and
and

ition
what
isset
hnce

and

jons,

duce

one asset management plan for all of its assets, whereas a large rail organization may provide multiple
plans for each asset class (e.g. stations, track, infrastructure), or a utility may provide multiple plans for
different locations.

Asset management plan(s) should be developed to appropriate time horizons for the organization. The
time horizons should meet the organization’s needs and take account of the organization’s period of
responsibility and the life of its assets.

There can be benefits in developing the first asset management plan(s) as an interim plan as quickly
as possible, using existing information. It helps the organization to understand the strengths and
weaknesses of current asset management practices and to identify priorities for the development of
future plan(s). It can also help avoid embarking on ambitious data collection exercises before needs are
fully understood.
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It is important for the organization to commit the resources that are identified in the asset management
plan(s) as being necessary, in order to achieve its planned objectives. Implementation of the asset
management plan(s) is an iterative process that involves resolving conflicts between what is planned
and what can be afforded in terms of financial constraints. Once the financial implications arising from
the asset management plan(s) have been quantified, linkages need to be established between the asset
management plan(s) and the financial plans of the organization, and decisions should be made jointly
about financial allocations.

Asset management plan(s) should be reviewed periodically to ensure continual alignment with the asset
management objectives. Planning should also consider solutions that do not require additional assets
to achieve the organizational objectives (e.g. it can be preferable to change demand for products or
servjces by changing pricing rather than building new assets or providing more services).

of the asset
e they exist.
cess for the

Ther
man|
This
asse

e should be a regular assessment of the ability of the SAMP to support the achieyément]
agement objectives. The intent is to determine what the mismatch or gaps are and“wher]
analysis should be used as input to management review and to an improyvement pro
L management system.

A ri bact on the

achi

bk ranking process can determine which assets have a significagtypotential to im
bvement of the asset management objectives, i.e. which are the critical assets.

6.2.
a)

b)

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

iwho should be responsible for developing and implementing the asset management plan
rontinual improvement: writing the asset managementyplan(s) internally is useful for ens
Commitment to the asset management planning process, however, resources and capabi
such that external supportis required; it is impaorfant that staff are familiar with the ob
hpproach, and have the opportunity to learn fzgm the project when external resources

ivho will read the asset management plan(s), what they will want to know and need
b.g. the executive summary aimed at\tep management and the general public, the main|

Service providers;

'he environments in whichthe assets are operating or are intended to operate and the ad
hre being performed eitheron individual assets, on various components, where inter-ds
bxist or combinationg of activities occur on the same asset, or on multiple assets (i.e. Y
hctivity on this assetis worthwhile and, if so, when);

hctivity program requirements, which will typically also involve operational plannir
hnd implementation (see Clause 8);

the performance of the assets and the intended outcomes expected from implementat
management plan(s) in enabling the organization to achieve its asset management obje

consider:

(s) and their
iring better

lities can be

ectives and
Qre used;

to know: a

fiered approach to asset management plah development can assist in targeting several diser groups,

body of the

plan at top management and key-stakeholders, and appendices for more technical infgrmation for

tivities that
b pendencies
fhether this

g activities

ion of asset
Ctives;

f)
g)

ahether qpprnpriqfn resources and anr]ing is :\U:\i]qh]n;

applicable standards.

6.2.2.3 The organization should ensure that its assets are capable of delivering the required products
or services and achieving its organizational objectives.

The organization should be able to create and demonstrate a link between the actions that address the
risks and the organization’s approach to risk management and business continuity planning.
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When planning processes to manage risk in the asset management system, the organization should
consider adopting a structured method for identifying, analysing and evaluating risk (see 6.1). An
example method is provided below.

a) Classify assets and define the scope: prepare alist of asset systems and their constituent assets, and
gather information about them, including the management and control activities which affect the

assets’ performance; define the scope and limits of the individual asset risk assessments (see 4.3).

Identify risks: create a table of potential events and their causes, ensuring that the identification
process includes risks to the delivery of the organizational objectives.

Identif

Analys¢ risks using appropriate process.

hsed
(see
their

Evaluate the level of risk: estimate the likelihood and consequences for each potential event, b
on the gsset management decision-making criteria (see 4.2) and the risk managenient criteria
6.1). THe effectiveness of any existing risk controls, and the likelihood and corsequences of

failure,[should also be considered.

will

£)

Evaluate the level of risk over time: where appropriate, establish whether_the identified risks
change|over time, and how this will affect their consequences.

Evaluatle the tolerability of the risks: decide whether planned © ‘existing controls (if any] are
sufficientto keep therisksunder control and to meetanylegal, statutory and other asset management

g)

h) sing

them djrectly, avoiding, reducing, tolerating or transferring them.

6.2.2.4 Theorganization’s method to identify, analyse-and evaluate risk in the asset management syftem

should be d
asset manag
appropriate

The organiz

critical to tlhe achievement of the assét management objectives in its risk register. Larger organizaf

may need tqg
cannot be a

The organi

bcumented appropriately (see 7.6). The'decumentation of the risk management process i
rfement system may include the complgtion of a risk register, or another recording mecha
to the organization’s risk management approach.

fation should document the.risks associated with asset management and incorporate

use divisional or projectrisk registers, with appropriate escalation mechanisms if the
Hdressed at the level@bwhich they are raised.

zation should,-establish governance arrangements for risk management in the 3

h the
nism

risks
ions
risks

isset

It system (see 641). This includes audit of the risk management approach (see 9.2), and the
ks by top imanagement (see 9.3).

managemel
review of ri

Where ass
organizatio
system incl

bt life Scycle activities or asset management activities are outsourced as part ofl the
h's.dsSet management approach, the organization should ensure that the asset manageT'nent

1des control and management of risk (see 8.3).
Asset management plan(s) should consider the risks during the organization’s period of responsibility,
including any residual liabilities beyond the period of operation or use of the asset.

In the process of continual improvement, the organization should consider the risks that can change
with time and how these could impact the asset management system in the future and plan to manage
them. For example, asset deterioration related risks can change the asset management risks over time
(e.g. corrosion of a pipeline), or currency exchange related risks can impact capital investments.

Standard risk management practices tend to overlook events that are very low probability/high
consequence as not worth considering in detail. For example, extreme weather events do not occur
often, but when they happen, asset managers tend to be inadequately prepared.
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It is important that there be an additional dimension in the risk analysis to include the capability of the
asset system to monitor and continually assess the probability of these rare, but potentially catastrophic,
events. While the probability of such events can be very low, the organization should establish systems
of monitoring indicators to identify when circumstances change abruptly, so that it can implement
processes early to mitigate against them.

The organization should apply a common methodology for determining the financial implications of the
asset management plan(s). Asset management planning should take into account the difference between
the economic and technical aspects of assets.

Life cycle cost, which may include capital expenditure, financing and operational costs, should be

congfderedimtie deciSTomTTakig process (See 4-2)- T e developIent of aIT asSet MaTTage T
involve making decisions that have short- and long-term effects. It can also involve considé
the gsset’s life cycle stages, and the potential impacts of a decision at one stage on a later st

Whe
opti

n making asset management decisions, the organization should use a methadology th
bns of investing in new or existing assets, or operational alternatives (Which could
example, financial solutions that do not require assets). Consideration shodld-be given to t|
effeqts of capital expenditure, operational expenses and any resulting pricing impact
organization’s products and services.

NOTE

d See 1SO 31000 for further information on risk management.and IEC 31010 for guid
asses

sment techniques.

7 Bupport

7.1 | Resources

During the development and implementation\of the asset management system, includin

gap
anal
and

sis applies across all asset managément activities, could be extensive and can require pi
programme planning of many.projects to close these gaps.

Itis

ent plan can
ration of all

ge.

ht evaluates
include, for
he different
s upon the

hnce on risk

g the asset
he required
fermine any

. This gap analysis can be used as.aninput to determining options for resourcing the acffivities. This

ioritization

possible that a resourcing-analysis, for the reconciliation of available budgets with fupding, could
.Aniterative

rriteria and

duration of the act1v1t1es (e.g. one-off versus on-going).

In some organizations, these activities can require that other parts of the organization provide additional
resources in order to support the primary asset management activity (e.g. additional staff). Those
responsible for implementing the asset management activity should ensure that they have coordinated
effectively, so that all parts of the organization are resourced appropriately.

Any tools, facilities or equipment that are required for the delivery and control of asset management
activities should be defined and managed as assets, at a level of detail appropriate to their function and
purpose.
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7.2 Competence

7.2.1 Competency in asset management should be addressed at all levels of the organization in a way
that ensures alignment between roles and levels and not just for those considered to be asset managers.
For example, a competent trades person should be able to demonstrate clear competency in specific asset
management related tasks (e.g. condition rating) and also have an understanding of the relationship of
what they do to the asset management activities others undertake (e.g. the input of the condition rating
activity into the determination of remaining useful asset life).

7.2.2 The organization should determine the competences required for all asset management roles
and respongibilities, and the awareness, kKnowledge, understanding, sKills and experience needed to fulfil
them. The dqrganization should map its current competences to its required competences to detérfnine
any gaps. This gap analysis can be used to develop asset management competency improyvement and
training plaps, and enable the organization to incorporate specific asset management competences into
its organizafional competency framework, as considered appropriate.

, the gap analysis and the resulting competency improvement and{training plans [may

be

=}

a) the assessment of competences for the role(s), responsibility(ies) and accountability(ies)
undertdgken for all stakeholders;

b) alignmentto the organizational objectives as well as its asset mariagément policy, asset manageient
objectiyes, SAMP and asset management plan(s);

c) thecredtionofpersonal development programmes thatidentify the training, education, developinent
and other support needed to attain the required compgetence;

d) the proyision of training and mentoring, includingthe selection of suitable methods and mateifials;
e) knowledge and job sharing;

f) succesgion and knowledge management-plans;
g) the hiring or contracting of competent persons;
h) the training of target groups;

i) documg¢ntation and monitering of the training received;

j)  the evajuation of the training received against defined training needs and requirements, in order to
verify donformity with-asset management system requirements.

All persons| assigned roles and accountabilities within the organization that can have an impagt on
the asset mpnagement system should have those roles and accountabilities communicated to therp, be
provided withthe training, education, development and other support needed to perform their rolef and
be able to dpmonstrate the competences required.

7.2.3 The organization should recognize that there is interdependency between its asset management
competences, its organizational design and business processes. When undertaking a competency gap
analysis, it should also consider undertaking a gap analysis of its organizational design and business
processes and develop appropriate improvement plans, as necessary. For example, the organization could
find it has competent asset managers that are disconnected from its business planning and budgeting
function, which could impede its long range planning and investment decision making. Alternatively,
the organization could discover that the majority of its asset management competences exist within one
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individual, with no effective succession and knowledge management plans (a situation requiring urgent
remedial action).

The
a)

b)

A

In th
organization should ensure that the external resource providers can demonstrate,compete
the 1
clain
prov

7.3

7.3.

41

organization should:

establish appropriate and effective processes for managing the competence of persons undertaking

asset management work that affects its asset and asset management performance;

consider linking these processes to its existing human resource management and
improvement processes;

establish processes to periodically review and update the asset management

competency

competency

mprovement and training plans.

e event that the organization decides to outsource any aspect of the asset managenient
required activities. The organization should, depending on the criticality-af)the activ

s of competency, and have a process to ensure that any third party resotrice provider
ide competent resources.

Awareness

|

orgapization’s asset management system and activities. Such persons can include staff,

Persons working under the organization’s control should have appropriate aware

system, the
ncy against
ty, validate
ontinues to

ness of the
contractors,

intefnal or external service providers, and suppliers. They should be aware of the asset management

poligy and the following:

a) Wwhy asset management is important to the organization;

b) the implications of changes in the operation of the organization (e.g. if the organizdtion makes
Changes to its operational processes oxr performance objectives, those persons with acgountability
for the asset management system should be aware of any resulting impacts);

c) their contribution to the effectivehess of the asset management system, including thg benefits of
mproved asset managementsystem performance;

d) hsset management related-risk consequences (actual or potential) of their work activities, their
behaviour, and the asset'management benefits of improved personal performance and how they
Felate to each other;

e) theirroles, responsibilities and authorities as well as the importance of their contributiofp in meeting
the requirements of the asset management policy and the asset management system;

f)  how wellthe organization is performing in meeting its objectives.

The ppecific awareness needs of any stakeholder should be determined by their role and its relationship

to the'0¥ganization meeting its asset management objectives. The need for awareness of sonje areas can
apply to only a limited group of individuals, e.g. those directly involved in a particular function, such as
plant maintenance.

7.3.2 The level of organizational awareness can be improved, for example, by the following:

a)

b)

‘)
d)

a consultation process with staff throughout the organization concerning the establishment,

operation, improvement and changes to the asset management system;

discussion of asset management in the organization’s newsletters, briefings, i
programme or journals (including new employee orientation);

inclusion of asset management articles on relevant web pages;

inclusion of asset management as a topic in staff and management team meetings;
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e) briefings for top management;

f) briefing key suppliers and distributors on the organization’s asset management arrangements.

7.4 Communication

74.1 Gen

eral

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

managemen

tactivitvand asset management sustem
4 (=] 4

7.4.2 Communication plan

The organiz

a) buildin
b) develop
impact
c) promot
the ass

ation should develop communication plan(s) with consideration of:
b awareness of the asset management requirements and expectations;

ing an understanding of how the implementation of the asset management system
stakeholders;

ing engagement with stakeholders to embrace transparengy and create accountabilit
Pt management system;

can

y for

d) managing, informing and influencing stakeholders who can directly impact the asset management

plans a

7.4.3 Communication plan content

The content
a) theben
and hot

the org

b) any improvement schedules, including key milestones, who will be involved, and for how long;

c) any reg
expectd

hd the achievement of the asset management objectives.

of the communication plan(s) may include-the following:

v these improvements are expectedto collectively or individually impact stakeholders
hnization;

ource specific communications, including statements of the asset management sy
tions;

pfits of implementing an activity, projéet, programme, or asset modification or augmentajtion,

and

btem

d) the wh¢, why, when addywhat of communicating, including how well the organization is performing

against]
perforn

e) if appr
informg

its organizational objectives and the contribution asset management is making to
hance;

bpriate,what external and internal knowledge is needed for the stakeholders to 1
bd-contributions or decisions, or provide informed feedback;

this

hake

f) the representative who is best suited to deliver specific communications;

g) the format to be used for the communications;

h) the feedback and reporting processes.

7.5 Information requirements

7.5.1 The organization should determine the information needs related to its assets, asset management
and its asset management system.

The organization should use a systematic approach to identify the necessary asset information and
establish the appropriate information repositories. For example, the organization should undertake a

16
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needs analysis, establish priorities, review system development options and data collection strategies,
plan the creation of information repositories and data collection, then implement as appropriate.

NOTE

7.5.2 In general, the organization should consider its asset information requirements e

follo
a)

b)
‘)

d)

f)

g)

f)

3
o

IS0 55001:2014, 7.5, which addresses the determination of required information;

IS0 55001:2014, 7.6, which addresses the requirements for control over information;

ISO 55001 addresses information-related requirements in the following three subclauses:

ISO 55001:2014, 9.1, which addresses the determination of requirements for information needed for

performance reporting and evaluation.

ing areas:

strategy and planning (e.g. corporate service levels and objectives, asset strategy(ig
management strategy and plans);

brocess (e.g. process performance objectivesand indicators, assetrelatedprocessesand

fechnical and asset physical properties (e.g. asset attributes, ownership, design parame
nformation, physical location, condition, in service dates);

service delivery and operations (e.g. service levels, perfexmance objectives, asset p
Characteristics, future operational requirements, deman@management objectives);

maintenance management (e.g. historical asset failtires, betterment or replacement d
Mmaintenance requirements);

berformance management and reporting (e.g:\asset performance data, continuous in
bbjectives, regulatory reporting);

financial and resource management (e.g.historical cost, depreciation, asset replacemen
bf acquisition, materiality, capitalization rules, asset classification/hierarchies, life c
hnalysis, useful lives of assets, residual value and any residual liabilities);

Fisk management;
fontingency and contindity planning;

Contract management’ (e.g. asset related contractual information, vendor informat
bbjectives, thirdgparty agreements).

When determining its information requirements the organization should consider:

the value of the information to enable decision making and its quality relative to t
Compléexity of collecting, processing, managing and sustaining the information;

lated to the

s), demand

rocedures);

Lers, vendor

erformance

htes, future

provement

[ value, date
ycle costing

on, service

he cost and

1 1 1. L - £ s - i . Lyan | 1 1 L LI, B | b b
LIIT 1ICCU LU dllgll IS TTITOUTNIIIdULIOUITN T cquu CIIITIILS LU SUIL LI ICTVET UL TISK UIdU dIT d55TCL, Ul 1
poses;

1anaging it,

the participation of relevant stakeholders to determine the types of information required to support
decision making as well as to ensure the completeness, accuracy and integrity of the necessary

information;

the establishment and continual improvement of controls, specifications and level of accuracy for

data;

the determination, assignment and periodic review of accountabilities for the stewardship of

specific information;

the establishment of competences required to collect, interpret, utilize and report information;
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g) thealignmentofinformationrequirements for differentlevels and functions within the organization:
this includes the ability to have vertical alignment of the information from top management down
into the operational areas, as well as horizontal alignment between asset management, financial
management and risk management functions, by using a common terminology for financial and
non-financial information;

h) thealignment of financial and non-financial terminology (it should be recognized that for some types
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 achievable, however, conflicting terminology should be resolved where
possible and documented);

i) the need for financial information regarding assets to be appropriate, consistent and traceabléf and
to reflgct the technical and operational reality of the assets (e.g. completeness, accuragey, prpper
valuati¢pn and presentation, including ownership, is achieved through employing identifiablg and
auditable accounting records that are linked to the technical asset records);

j)  the establishment of data collection processes from internal and external stakeholders (including
contradted service providers);

k) the dafa flow and integration of information sources to planning, <operational and repofting
technollogy systems, appropriate for the size, complexity and capability of the organization (e|g. in
more spphisticated asset management technology systems, specific.data may be kept in sepgrate
asset rggisters);

1) its ability to maintain the appropriate quality and timelinéss’of the information (as the colle¢tion
of data|can be costly, the organization should prioritize @ata that is identified as strategically or
operatipnally important).

7.6 Documented information
In establishiing its documented information needs, the organization should consider the identificgtion
and definitjon of documented information that’will be managed and maintained over the life dycle,
taking into pccount its period of responsibility for the assets. The organization should also considef the
requirement to maintain this documented information for any defined period beyond the dispogal of
the assets,IiL accordance with its busifiess, legal and regulatory requirements. The controls put in place
should be aflequate for the type of information in supporting the asset management activity.

The organization should deterfine the documented information required to ensure effectiveness ¢f its

asset management system dnd asset management activity. Different types of documented information

can addres$ elements of'the asset management system, asset management or a specific asset.| The
informatior] required €ah differ from one organization to another and should be proportional t¢ the
complexity pf the assets and the asset management activity.

When creatjngand updating documented information, an organization should determine if appropriate

controls ar¢ dny place to ensure that the information is appropriate; these controls are necessafy to

ensure thattiie personmet SUpporting the asset Managenment activity are usSing the approved, accurate,

most up to date information.

8 Operation

8.1 Operational planning and control

8.1.1 The organization should establish operational planning and control processes in order to support
the effective delivery of the activities contained within the asset management plan(s). The processes should
identify who is responsible for the planning and how the defined activities will be executed, including
how risks arising during the planning and execution will be managed and controlled. (ISO 55001:2014,

18
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Clause 8, defines the requirements for the operational planning and control of both asset management

and

8.1.2

the asset management system).

considered:

a)
b)
‘)
d)
8.1.
a)
b)

The
that
this

8.1.

(see

implementation of these processes based on the defined criteria, and keeping documel

dem

The

on if

toc

requ

perf
acco

8.2

8.2.]

’:
<

roles and responsibilities;
procedures;

resource allocation;

In implementing the processes and actions, the following criteria, amongst others, should be

competency development.

brocess performance measures;
nternal audit criteria and schedules.

implementation of the processes and actions should produce docusientation to enable
the process steps were followed as designed and the expected dutput of the process is a
rould include signed completed work orders.

. The organization should implement those processes and actions needed to addr
6.2). This should be done by establishing the criteria for risk management processes

pnstrates the risk management processes have been executed as planned.

prganization should have the capability to.determine emerging risks and to consider t}
s asset management objectives. The :asset management system should enable the
nsider and plan changes that affect\its assets or asset management with sufficient
ired.

brmance, to resolve conflietssbetween what is planned and what can be achieved, whileg
unt the constraints faced by the organization.

Management of change

| Interna] 6rexternal changes affecting assets, asset management or the asset manager

d

Implementation should involve @an-iterative process to achieve a balance between cos

Control mechanisms for the processes and actions can include elements such'a$ the following:

verification
Chieved, e.g.

bSs its risks
controlling
1tation that

eir impacts
rganization
me to act if

t, risk and
taking into

nent system

can impact oprthie organization’s ability to achieve its asset management objectives. These changes should

be e
revig
actig

yaluatedrand mitigating actions should be taken prior to implementation. The organiza

n’te mitigate any foreseen adverse effects.

tion should

w the’consequences associated with both planned and unplanned changes and take thle necessary

8.2.2 The organization’s considerations should address changes that include, but are not limited to, the

following:

a) organizational structures, roles or responsibilities;

b) asset management policy, objectives or plans;

c) process(es) or procedure(s) for asset management activities;

d) new assets, asset systems or technology (including obsolescence);

e) factors external to the organization (including new legal and regulatory requirements);
f) supply chain constraints;
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g) demands for products and services, contractors or suppliers;

h) demands on resources, including competing demands.

8.2.3 The organization should have the capability to make evidence-based decisions on proposed
changes and the ability to consider scenarios systematically across the entire organization.

Risks associated with a change should be considered in relation to their impact on asset management
and the asset management system. This should include unintentional consequences that occur to other
parts of the organization, as a result of a change, e.g. the impact of resource constraints due to changes
in service delivery requirements.

8.3 Outspurcing

8.3.1 Out

sourcing is a common method for an organization that prefers to perform |eertain

hsset

managemer|t activities not by itself, but by an external or internal service provider. When these actiyities

influence the achievement of the asset management objectives, these should Beypart of the gsset

managemei|t system, and should be documented.

8.3.2 The| organization should formalize the relationship (e.g. through“a contract, service |evel

agreement ¢r other appropriate commercial mechanism) for:

a) the governance of the outsourced activities, including responsibilities and authorities within the
organization for managing the outsourced asset management'processes and activities;

b) the processes and activities that are outsourced, with a description of the scope and bounddgries,
their inferfaces with the organization and its control, quality, timelines, consultation requirempnts,
financing, feedback and improvement opportunities;

c) the processes for the (bidirectional) exchangg of information, knowledge, people, processes| and
technollogy at the start of the agreed period;

d) the professes for monitoring the activities of the assigned service provider(s);

e) the processes for sharing of knowledge, information and data, between the organization and its
service|provider(s);

f) the profess of handing back'\the asset management activity from the service provider(s), including
the reqpiired state of the-asset and associated information.

8.3.3 Any| asset managément objectives, processes and activities that are outsourced shoulfl be

controlled By the organization to provide assurance that performance is as planned. The performpnce

of outsourced activities should be subject to a regular management reviews to ensure that they are
adequately fontralled.

The more e

- : 1 : b 1 - - +1 1_1: £ -
LCIISIVELY dIl U gdIIIZdUOUIT TITOUSTS LU OULS0Urtc LI UCHIVEDY UL ILS d55CU ITIdITdgCIIICIIL, the

greater will be the degree of control and integration into the asset management system that it will
need to exert over the service provider(s), in order to give assurance that delivery of the SAMP will
be achieved. The extent of outsourcing could require a service provider to establish its own asset
management system that is aligned with the organization’s asset management objectives.

8.3.4 The organization should consider the ownership and protection of intellectual property and
corporate knowledge (including that generated during the outsourcing) when outsourcing asset
management activities.

When outsourcing any life cycle activities and asset management activities, the organization should
consider the risks and impacts on its assets, asset management and asset management system.
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The organization should consider what potential risks cannot be transferred, even if the related asset
management activities are transferred (e.g. damage to its reputation). A corresponding control over

thos

e risks should be maintained within the organization.

9 Performance evaluation

9.1

Monitoring, measurement, analysis and evaluation

9.1.1 General

mo
man
prod

a)
b)
‘)
d)
9.1.
Mo

—

f)
g)

1.2 The processes should also reference the asset management policy and objectives.

itoring, analysis and evaluation of the organization’s assets, asset management)syste
hgement activity on a regular basis. In the development of these processes-(atid any
edures) the following should be taken into account:

betting of performance metrics and associated indicators, e.g. conditiofvor capacity ind
tonfirmation of compliance with the requirements;
examination of historical evidence;

the use of documented information to facilitate subsequent'corrective actions and decig

e specifically the processes for monitoring performance should address:

Lhe setting of performance metrics, including-qualitative and quantitative measuremen
hnd non-financial) that are appropriate tg the needs of the organization;

the extent to which the organization’s-asset management policy and objectives are met

the evaluation of compliance with'legal and regulatory requirements, and any other rg
Fo which the organization subscribes;

dentifying when the ménitoring and measuring should take place;

system and assetactivities (see 7.5, bullet g));

the quality, feliability and completeness of the financial and non-financial asset inform

bnabling.tep management to make statements on the organization’s ability to manage it
h.2);

9.1;1.1 The organization should develop processes to provide for the systematid mi?surement,

and asset
r associated

cators;

ion making.

s (financial

quirements

the ability to aggrégate and report information to those accountable for the asset management

htion;

5 assets (see

h)

j)

k)

D)

he-performance of activities outsourced to external providers;

assessing the performance of the asset management processes, procedures and functio

ns;

proactive indicators that are related to performance of the assets, asset management system, and

activities (e.g. capacity or condition indicators);

reactive measures of performance to monitor failures, incidents, non-conformities (including near

misses and false alarms) and other historical evidence of deficient asset management
activity performance;

recording the data and results of monitoring and measurement, sufficient to facilitate
corrective action analysis.
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9.1.1.3 Asetof performance indicators should be developed to measure the asset management activity
and its outcomes. Measurements can be either quantitative or qualitative, financial and non-financial.
Indicators should provide useful information to determine both successes and areas requiring corrective
action or improvement. The organization should consider the relationship and alignment between

performanc

e indicators.

9.1.1.4 The asset management system should employ data from monitoring and measurement to
identify patterns and obtain information regarding its performance. These data should be used to evaluate
whether the organization’s policy and objectives are being achieved, as well as identifying corrective

actions and

areas for improvement.

Documente

The organiz
and measuf

The perfor
based on t
auditor’s re

9.1.2 Eva

 information on all periodic evaluations and their results should be maintained.

ation should analyse and, at planned intervals, evaluate the outcomes from themehitc
ement.

evaluation of reported results, audits performed by the organization, or indepen|
borts.

Juation of the performance of the asset portfolio and asset management processes

9.1.2.1 The organization should conduct evaluations of its assetsiand asset management activi

order to ens

The evaluat
elements of
commitmer

Evaluations
timing of e
regulations
of condition
consider, at
deterioratid
of stakehold

ure their continuing suitability, adequacy and effectiveness.

ions should address the possible need for changes.to policy, objectives, strategies, and
the asset management system, e.g. in the light'of reviews, changing circumstances|
t to continual improvement.

can take the form of internal or external audits, or self-assessments. The frequency
yaluations should be determined by the organization or can be determined by laws|
dependingonthesize, nature andlegal status ofthe organization. When setting the frequ
or performance monitoring and the parameters for measurement, the organization sh
a minimum, the costs of menitoring, the risks of failure or nonconformity, and pote
n mechanisms and deterjotation rates. They might also be influenced by the requiren
lers.

9.1.2.2 Anp evaluation of the organization’s assets and asset management activity should verify whe

hnization’s assetmanagement policy, strategies, objectives and asset management procsg
ely reflect itS'priorities and requirements (i.e. the organizational objectives);

ons deing work under the control of the organization are competent;

edures are effective and up-to-date;

ring

ance of activities outsourced to external service providers should be/monitored and be

I;

dent

Ly in

ther
the

and
and
ency
ould
ntial
ents

ther:

sses

there are processes for on-going training and awareness;

the organization’s assets and asset management fulfil their required function;

stakeholders;

a) theorg
accurat

b) the per

c) its prod

d)

e)

f)

8)

h)

i)

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

9.1.2.3 Outcomes from the evaluation should include evidence of whether:

a) there is proactive management and governance of the organization’s asset management;

b) people are trained and competent;

c) there is operational planning and control of asset management;

d)

AN R TR T Y = accabaanagaa it fivzitioc o a0 oo i o ittt o accac
% C

e)

1 o a
FIIC OT ST ZatroTr S aSSC T HTralra g CIc T actrv rcrc S ar

processes in a timely manner.

Docyimented information relating to all periodic evaluations and their results shotld be m3

evid

9.1.2
man
and

shoy

9.1.]
diffe
in re
usef
of hq

purp

The
cont
disc

9.1.]
infoy
the (

a)
b)

)

E1nce.

.4 In the context of continual improvement, the organization can@cquire knowledge g
hgement technology and practices, including new tools and technigues (e.g. development
predictive technologies during the procurement of new assets or-the design of modified
ld be evaluated to establish its potential benefit to the organization.

.5 To ensure that reported information used for monitoring has the same meaning wit
rent functions in the organization, common financial and non-financial terminology shd
ports. Because cost plays such an important roledn reflecting asset related performangd
11 to have a shared set of classification systems,hierarchical structures, and a common un

oses.

change in future value of the assetstand the risk profile should be evaluated in botH

plines.

2.6 Monitoring should-ensure that there is consistency and traceability between tec
mation and accounting records. In addition, monitoring should address the following k¢
ata registration precess.

h uniform techmical, operational and financial glossary;

h technicaljioperational and financial linkage, which is consistent and traceable to thg
Lheir components at a predefined level of detail;

hdequate and accurate financial and non-financial data and information of technical and

significant changes in the organization have been reflected in the organization’s asset management

yintained as

n new asset
bf reliability
ssets). This

h respect to
uld be used
e, it may be
Herstanding

w asset portfolios, asset systems and individual assets are broken down for life cycle management

a financial

pxt and a non-financial context~The evaluation team should include stakeholders fr¢m relevant

hnical asset
y aspects of

assets and

operational

bvents that have a potential impact on financial reporting.

This monitoring in the financial reporting system should be done ata level suitable to the risk, complexity
and value of the assets. 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 the value of the components
in relation to the asset, and to determine the differences between the technical and economic lives of the
components.
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9.2 Internal audit

9.2.1 The organization should conduct internal audits at planned intervals to ensure the asset
management system conforms to its requirements (and to the requirements of ISO 55001).

Itisessential to conductinternal audits of the assetmanagementsystem, particularlyinrelation to critical
assets and asset systems, to ensure that the asset management system is achieving its objectives and
plans and is identifying opportunities for improvement. Internal audits of the asset management system
should be conducted at planned intervals to determine and provide information to top management on
the appropriateness and effectiveness of the asset management system, as well as to provide the basis

for setting

hiectives for continual improvement
J I

9.2.2 The

to determinje the audits needed to meet its objectives. The process should be based on the organizat]

activities, it

Internal au
necessary f
the audit p
and the full
by the orga
with both t
to objective

The results

nonconfornpities, as an input for continual improvement, andte’provide input for management rev

Internal au
organizatio
case, the pd
objectively.
free from rg

Audits shot
the audits

performang
and improv
by checkin

requirements of ISO 55001.

9.2.3 Self]
evaluate th

organization should establish an audit process to direct the planning and conduct of audits

b risk assessments, the results of past audits, and other relevant factors.

lits should be based on the full scope of the asset management system;-however, it i
br each audit to cover the entire system. Audits may be divided intosmaller parts prov
ogramme ensures that all organizational units, functions, activities'and system elem
scope of the asset management system are audited within the‘auditing period design
hization. In deciding the scope of an audit, it is good practiceto‘eonsider the risk associ
e asset management system and the assets. This can aid the'relevance of an audit and
ly reassess the risk areas.

pof an internal audit of an asset management system cah’be used to correct or prevent spq

dits of the asset management system may be performed by personnel from within
h or by external persons selected by theNorganization, working on its behalf. In e
rsons conducting the audit should be competent and in a position to do so impartiallyj
In smaller organizations, auditor independence can be demonstrated by an auditor H
sponsibility for the activity beingaudited.

l1d support learning and improvement of the asset management system. To achieve
hould focus on the perforimance of the asset management processes, as opposed td
e of persons within the-processes. Attention should be paid to examples of good pra
ement opportunities—~Atthe same time, audits should also determine system deficien
y conformity of practice and the asset management system with each other and td

assessment,‘can be helpful in driving continual improvement. Self-assessments sh
e viability ‘and suitability of the asset management policy, objectives and plans to en

and
jon’s

not
ided
ents
ated
ated
help

cific
ew.

the
ther
and
eing

this,
the
Ctice
cies,
the

ould
sure

they are comsistentwith each other, suitable, adequate, and achievable. This requires assessment of the

following:

a)
b)

<)

assumpftions related to the organization's asset management,
the organization’s process(es) and procedure(s), methods, tools and techniques;

the availability and allocation of funds and resources.

The self-assessment process should encourage participants to identify opportunities for continual
improvement. Active participation, understanding and support of the organization’s employees are
important in conducting a self-assessment review.
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9.3 Management review

9.3.1 Top management should review the organization’s assets, asset management system and asset
management activity, as well as the operation of its policy, objectives and plans, at planned intervals, to
ensure their suitability, adequacy and effectiveness.

The review should also consider whether the asset management policy continues to be appropriate
for the organization’s purpose. It should establish new or updated asset management objectives for
continual improvement, appropriate to the coming period, and consider whether changes are needed to
any elements of the assets, asset management processes and the asset management system.

9.3.2 Inputs to management reviews should include:
a) fhe status of actions from previous management reviews;

b) frhangesin external and internal issues that are relevant to the asset management systejn, including
rhanging circumstances (including developments in legal, regulatoryvand other rgquirements
Felated to asset management), changes in technology, and changes inamarket requirements;

c) |nformation on the asset management performance, including trehds in:

1) nonconformities and corrective actions, including evaldations of performance in|addressing
incident investigations, corrective actions and prevenfive actions;

P)  monitoring and measurement results including:

i) the results of communication, participatiéh and consultation with employeef and other
stakeholders (including complaints);

ii) the performance of the assets, assét management processes and the asset nhanagement
system, including trends apparent from nonconformities and corrective actiong, the results
of monitoring and measurement, and audit findings;

iii) the results of other evalGiations of the assets or asset management system, e.g. fondition or
capacity;

iv) evaluations of compliance with applicable legal and regulatory requirements and with
other requirements to which the organization subscribes;

v) audit results;
d) hsset management activities;
e) ppportudities for continual improvement;

f) rhanges'in the profile of risks and opportunities;

g) ssét pnrfnrmanr‘n and condition

9.3.3 Management reviews provide top management with an opportunity to evaluate the continuing
suitability,adequacy and effectiveness of the assets, asset management, and asset management system. The
management review should cover the scope of the asset management system and the asset management
activity, although it is not necessary to review all elements at once and the review process may take place
over a period of time.

Reviews of the implementation and outcomes by top management should be regularly scheduled and
evaluated. While ongoing system reviews are advisable, formal reviews should be structured and
appropriately documented and scheduled on a suitable basis. Persons who are involved in implementing
the asset management system and allocating its resources should be involved in the management
reviews.
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9.3.4 The outputs from management reviews should include decisions and actions relating to
improvements in asset management system and activity including:

a) variations to the scope, policy and objectives;

b) criteria for asset management decision making;

c) updates to performance requirements;

d) resources including financial, human and physical resources;

e) changes to controls and how their effectiveness is measured, including roles, responsibilities and
authorifies.

9.3.5 Thelorganization should retain documented information as evidence of the results of manageimnent

reviews and

also take apjpropriate action based on the results, while managing any changes (see 8.2):

Managemer
that are oul

should be communicated to specific employees, external service providers er ether stakeholders.

Relevant o
organizatio

10 Imprg

10.1 Nondonformity and corrective action

10.1.1 Gen

The organij
asset mana
and process
effects on t
documentir
and by dete

Corrective
incidents, iy
Aspects to

should communicate the results of management reviews to relevant stakeholders. It sh

t reviews should also cover aspects of the asset management system and activities, if
sourced to external service providers. Relevant information frem~management rev

hal plan.

vement

eral

vation should be aware that noneenformities (including failures) can occur in its ag
gement activity and asset management system. The organization should establish f
es to control nonconformitiés and their associated consequences, to minimize any ady
he organization and on stakeholder needs and expectations. This can be accomplishe
g and reviewing past nonconformities, evaluating how the consequences were dealt Y
mining methodologies to prevent future nonconformity.

hctions are actigns'taken to address the root cause(s) of identified non-conformance
order to manage their consequences, and to prevent or reduce the likelihood of recurr¢

tification‘and execution of corrective measures, both for the short term and the long te

ould

any,
iews

tputs from management reviews should be used by top management during reviews of the

sets,
lans
erse
d by
with,

S, Or
E11Ce.

e considered\in establishing and maintaining corrective action processes should include:

rm;

d to

uation of any impact on risk identification and assessment results, including any neg

action or risk identification, assessment and control, and execution of these changes.

a) theide

b) the ev
update

<)

10.1.2 Pro

cesses for the investigation of asset-related nonconformities and incidents

the recording of any required changes in processes or procedures resulting from the corrective

The organization should establish, implement and maintain process(es) (and their associated
procedure(s)) for the handling and investigation of nonconformities, functional failures, and incidents
associated with assets, asset systems and the asset management system. These process(es) should
define the significant criteria for the investigation of non-conformities or incidents and the necessary
responsibilities and authorities (for all the actions listed in ISO 55001:2014, 10.1).
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