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Forward

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 reprepresented
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,

The procedures used to develop, thiS documen®and
those intended for its further maintenance’are described
in the ISO/IEC Directives, Part”1. In particular, the
different approval criteria heeded for the different types
of ISO documents should be noted. This document was
drafted in accordance with the editorial rules of the ISO/

IEC Directives, Part 2 (see www.iso.org/directives).

IV
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Attention is drawn to the possibility that some of the
elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying
any or all such patent rights. Details of any patent rights
identified during the development of the document will
be in the Introduction and/or on the ISO list of patent
declarations received (see wwwiiso.org/patents).

Any trade name used in this document is information
given for the convenience of users and does not consti-
tute an endorsement.

For an explanation of the voluntary nature of stand-
ards, the meaning of 1SO specificiterms and expressions
related to conformity assessment. as well as information
about ISO>s_adherence to the WorldyTrade Qrganiza-
tion (WTO) principles in the Technical\Barriers to Trade
(TBT) see www.iso«01rg/iso/foreword.html.

This document wagprepared by Technical Committee
ISO/TC 301. Energy management and energy savings.

This second edition cancels and replaces the first edi-
tion (ISO 50001:2011). which has been technically re-

vised.

\%
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The main changes compared to the previous edition
are as follows:

e adoption of ISO’s requirements for management
system standards. including a high-level structure.
identical core text. and common terms and
definitions, to ensure a high level of compatibility
with other management'system standards;

e Dbetter integration with strategic ~management
processes;

e clarification of language and document structure;

e stronger emphasis on the role of top management;

e adoption of context order for the terms and their
definitions in Clausé 3 and update of some defihitions;

e inclusion<"of new' definitions, ‘including._ efefrgy
performance improvement;

e clarification on-€xclusions\of energy types;

e clarification of “énergy review”;

e introduction of the concept of normalization of
energy performance indicators [EnPI(s)] and
associated energy baselines [EnB(s)];

e addition of details on the energy data collection
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plan and related requirements (previously energy
measurement plan);

e clarification of text related to energy performance
indicators [EnPI(s)] and energy baselines [EnB(s)]
in order to provide a better understanding of these
concepts.

Any feedback or questions on.this document should

be directed to the usems national standards body. A

complete listing of these bodies can be found at

www.iso.orgjmembers.html.
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Introduction

0.1 General

The aim of this document is to enable organizations
to establish the systems and processes necessary to con-
tinually improve energy performance, including energy
efficiency. energy use and energy consumption. This
document specifies the energy management system
(EnMS) requirements for an organization. Successful
implementation of an EnMS supports a culture of energy
performance improvement that depends upon commit-
ment from all levels of the organization. especially top
management. In _many instances; this involves cultural
changes within an organization:

This document applies to the actiyiti€s under.théeon-
trol of the organization. Itsapplication\can'be tailored to
fit the specific requitements of the organization. includ-
ing the complexity ofiits/systems, degree of documented
information and available resources. This document
does not apply to product use by end-users outside of the
scope and boundaries of the EnMS, nor does it apply to

product design outside of facilities. equipment. systems

Viil
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or energy-using processes. This document does apply
to the design and procurement of facilities. equipment.,
systems or energy-using processes within the scope and
boundaries of the EnMS.

Development and implementation of an EnMS in-
cludes an energy policy. objectives, energy targets and ac-
tion plans related to its energy efficiency. energy use. and
energy consumption while meeting legal requirements
and other requirements. An EnMS enables an organiza-
tion to set and applicable achieve objectives and energy
targets. to take actions as needed to improve its energy
performance, and to demonstrate the conformity of its

system to the requirements of this'decument.

0.2 Energy performance.approach

This document.provides requitements for a system-
atic. data-driven andbfacts-based process. focused on
continually improving energy performance. Energy per-
formance is a key element integrated within the concepts
introduced in this document in order to ensure effective

and measurable results over time. Energy performance is

1X
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a concept which is related to energy efficiency. energy use
and energy consumption. Energy performance indicators
(EnPIs) and energy baselines (EnBs) are two interrelated
elements addressed in this document to enable organiza-

tions to demonstrate energy performance improvement.

0.3 Plan-Do-Check-Act(PDCA) cycle
The EnMS described in this document is based on
the Plan-Do-Check-Act (PDCA)continual improvement
framework and incorporates energy management into
existing organizational practices. as illustrated in Figurel.
In the context of energy management. the PDCA ap-
proach can be outlinedsas follows:

e Plan: understand the context of the"drganization. es-
tablish an energy policyand/an enengy-management
team. considet.actions to address risks and opportu-
nities, conduct an‘energy review, identify significant
energy uses (SEUs) and establish energy perfor-
mance indicators (EnPIs). energy baseline(s) (EnBs).
objectives and energy targets. and action plans nec-

essary to deliver results that will improve energy
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performance in accordance with the organization>s
energy policy.

Do: implement the action plans. operational and
maintenance controls, and communication. ensure
competence and consider energy performance in de-
sign and procurement.

Check: monitor. measure;analyse. evaluate, audit
and conduct management review(s) of energy per-
formance and the EnMS.

Act: take actions to address nonconformities and

continually improve energy performance-and the

EnMS.
. Need§ar
Internal dnd Contexgiof the organization o “w’
externalissues inter  parties
Scopeof the energy management system

1)

|

| '
|
|
)

Performance
evaluation

C

\

Sem——

v

Intended outcomes of
the energy

management system

Figure 1 — Plan-Do-Check-Act Cycle
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0.4 Compatibility with other management
system standards

This document conforms to ISO’s requirements for
management system standards. including a high- level
structure, identical core text, and common terms and
definitions, thereby ensuring a high level of compatibility
with other management system,standards.

This document can be used independently; however.
an organization can choose to combine its EnMS with
other management systems. or integrate its EnMS in the
achievement of other business, environmental or social
objectives.

Two organizationsscarrying out similag gperations,
but having different energy performance. can both.¢on-
form to the requirements of5]SO.5000 1%

This document contains the requirements used to assess
conformity. An organization that wishes to demonstrate

conformity with this document can do so by:

¢ making an evaluation and self-declaration. or

e seeking confirmation of its conformance or self-

XI11
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declaration by interested parties. such as custom-
ers, or

e seeking certification/registration of its EnMS by an
external organization.

In this document. the following verbal forms are used:

e “shall” indicates a requirement;

e “should” indicates a recommendation;

¢ “can” indicates a possibility or a capability;

¢ “may” indicates a permission.

Information marked as “NOTE” is intended to assist
the understanding or use of the document.“Notes to en-
try” used in Clause 3 provide additional information that
supplements the terminological data and can centain re-

quirements relating to the use of a termy:

0.5 Benefits ofthis document

Effective implementation of this document provides
a systematic approach to improvement of energy perfor-
mance that can transform the way organizations manage
energy. By integrating energy management into business

practice, organizations can establish a process for contin-

Xl"
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ual improvement of energy performance. By improving
energy performance and associated energy costs. orga-
nizations can be more competitive. In addition. imple-
mentation can lead organizations to meet overall climate

change mitigation goals by reducing their energy-related

greenhouse gas emissions.
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Energy management systems

Requirements with guidance for use

1 Scope

This document specifies requirements for establish-
ing. implementing, maintaining and improving an energy
management system (EnMS). The intended outcome is to
enable an organization to follow a systematic approach in
achieving continual improvement of energy performance
and the EnMS.

This document:
a) is applicable to any organization regardless of its type.
size. complexity. geographical location. ogganizational
culture or theproducts and services.it'pfovides;
b) is applicable to activitiesaffecting energyperformance
that are managed and controlled by the organization;
c) is applicable irrespective of the quantity. use. or types
of energy consumed;
d) requires demonstration of continual energy perfor-
mance improvement, but does not define levels of energy

performance improvement to be achieved;

p—
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e) can be used independently. or be aligned or integrated
with other management systems.

Annex A provides guidance for the use of this docu-
ment. Annex B provides a comparison of this edition

with the previous edition.

2 Normative references

There are no normative references in this document.

3 Terms and definitions

For the purposes of this document. the following
terms and definitions-apply.

ISO_and IEC maintain terminological databases for

use in standardization at the followjngaddresses:

e ISO Online browsing platform? available at
https://www.iso.org/obp
e IEC Electropedia: available at

https://ww w.electropedia.org/
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3.1 Terms related to organization
3.1.1 organization

person or group of people that has its own functions
with responsibilities. authorities and relationships to
achieve its objectives (3.4.13)
Note 1 to entry: The concept of organization includes. but
is not limited to. sole-trader; company. corporation, firm,
enterprise, authority. partnership, charity or institution,
or part or combination thereof, whether incorporated or
not, public or private.
3.1.2 top management

person or group of people who directs and controls
an organization (3.1.1)at the highest level.
Note 1 to entry: Top management is” empowerédto
delegate authority and provide resources within the
organization.
Note 2 to entry: If thexscope of the management system
(3.2.1) covers only part of an organization, then top man-
agement refers to those who direct and control that part
of the organization.

Note 3 to entry: Top management controls the or-

p—
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ganization as defined within the EnMS scope (3.1.4)
and boundaries (3.1.3) of the energy management sys-

tem (3.2.2).

3.1.3 boundary

physical or organizational limits
EXAMPLE : A process (3.3.6); agroup of processes; a site;
multiple sites under the control of an organization. or an
entire organization (3.1.1).
Note 1 to entry: The organization defines the

boundary(ies) of its EnMS.

3.1.4 energy management system scope

EnMS scope

set of activities, which an organization\(3.471) addresses
through an energy management system (3.2.2).

Note 1 to entry: The>EnMS scope can include several

boundaries (3.1.3) and can include transport operations.
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3.1.5 interested party (preferred term)

stakeholder (admitted term)
person or organization (3.1.1) that can affect, be af-
fected by. or perceive itself to be affected by a decision

or activity.

3.2 Terms related to management system
3.2.1 management system

set of interrelated or interacting elements of an or-
ganization (3.1.1) to establish policies (3.2.3) and objec-
tives (3.4.13) and processes (3.3.6) to achieve those ob-
jectives.
Note 1 to entry: A management system can address a
single discipline or several disciplines.
Note 2 to entry: The system elements\include the orga-
nization’s structure/Toles and\responsibilities. planning
and operation.
Note 3 to entry: In some management systems, the scope
of a management system can include the whole of the
organization, specific and identified functions of the or-

ganization, specific and identified sections of the organi-

p—
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zation, or one or more functions across a group of organi-
zations. The EnMS scope (3.1.4) includes all energy types

within its boundaries (3.1.3).

3.2.2 energy management system
EnMS

management system (3:2.1).to establish an en-
ergy policy (3.2.4). objectives (3.4.13). energy targets
(3.4.15). action plans and process(es) (3.3.6) to achieve

the objectives and energy targets

3.2.3 policy
intentions and direction of an organization\(3!1.1). as

formally expressed by its top managerent (3.1.2)

3.2.4 energy policy

statement by theyonganization (3.1.1) of its overall
intention(s). direction(s). and commitment(s) related to
its energy performance (3.4.3). as formally expressed by

top management (3.1.2)
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3.2.5 energy management team

person(s) with responsibility and authority for effec-
tive implementation of an energy management system
(3.2.2) and for delivering energy performance improve-
ment (3.4.6)
Note 1 to entry: The size and nature of an organization
(3.1.1) and available resources are taken into account
when determining the size of an energy management

team. A single person can perform the role of the team.

3.3 Terms related to requirement
3.3.1 requirement

need or expectation'that is stated. generallpimplied
or obligatory.
Note 1 to entry: “Generally implied” meansthat it is cus-
tom or common ptactice for the organization (3.1.1) and
interested parties (3.1:5) that the need or expectation
under consideration is implied.
Note 2 to entry: A specified requirement is one that is

stated. for example in documented information (3.3.5).
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3.3.2 conformity

fulfilment of a requirement (3.3.1)

3.3.3 nonconformity

non-fulfilment of a requirement (3.3.1)

3.3.4 corrective action
action to eliminate the cause of a nonconformity

(3.3.3) and to prevent recurrence

3.3.5 documented information

information required to be controlled and main-
tained by an organization (3.1.1) and the medium on
which it is contained
Note 1 to entry: Documented informatiomean be in any
format and media and from any source.

Note 2 to entry: Docuinented information can refer to:

¢ the management system (3.2.1). including related
processes (3.3.6);

¢ information created in order for the organization to
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operate (documentation);

e evidence of results achieved (records).

3.3.6 process
set of interrelated or interacting activities which
transform inputs into outputs
Note 1 to entry: A process related to an organization’s
(3.1.1) activities can be:
e physical (e.g. energy-using processes. such as com-
bustion). or

¢ business or service (e.g. order fulfilment).

3.3.7 monitoring

determining the status of a systeniya process (873°6)
or an activity.
Note 1 to entry: To-determine\the status, there can be a
need to check. superyiseor critically observe.
Note 2 to entry: In an energy management system (3.2.2).

monitoring can be a review of energy data.
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3.3.8 audit

systematic. independent and documented process
(3.3.6) for obtaining audit evidence and evaluating it ob-
jectively to determine the extent to which the audit crite-
ria are fulfilled
Note 1 to entry: An audit can be an internal audit (first
party) or an external audit (second party or third party).
and it can be a combined audit (combining two or more
disciplines).
Note 2 to entry: An internal audit is conducted by the
organization (3.1.1) itself. or by an external party on its
behalf.
Note 3 to entry: “Auditevidence” and “audif criteria” are
defined in ISO19011.
Note 4 to entry: The term “@udit’ as defined here and as
used in this document means the internal audit of an en-
ergy managementsystem (3.2.2). This is different from an
“energy audit”. In this definition. “audit evidence” means
evidence from an internal audit of the energy manage-

ment system, and not evidence from an energy audit.
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3.3.9 outsource (verb)

make an arrangement where an external organiza-
tion (3.1.1) performs part of an organization’s function
or process (3.3.6).
Note 1 to entry: While an external organization is out-
side the scope of the management system (3.2.1). the out-

sourced function or processds within the scope.

3.4 Terms related to performance
3.4.1 measurement
process (3.3.6) to determine a value
Note 1 to entry: See ISO/IEC Guide 99 for additional ip-

formation on measurement-related concepts.

3.4.2 performanee measuxable result

Note 1 to entry: Performance can relate either to quanti-
tative or qualitative findings.

Note 2 to entry: Performance can relate to the manage-
ment of activities. processes (3.3.6). products (including

services). systems or organizations (3.1.1).
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3.4.3 energy performance

measurable result(s) related to energy efficiency
(3.5.3). energy use (3.5.4) and energy consumption
(3.5.2)
Note 1 to entry: Energy performance can be measured
against the organization’s (3.1.1) objectives (3.4.13). en-
ergy targets (3.4.15) and other energy performance re-
quirements.
Note 2 to entry: Energy performance is one component of
the performance (3.4.2) of the energy management sys-

tem (3.2.2).

3.4.4 energy performance indicator
EnPI

measure or unit of energy performance’(3.4.3). as de-
fined by the organization (3.1.1)
Note 1 to entry: EnPI(s$) can be expressed by using a sim-
ple metric, ratio, or a model. depending on the nature of
the activities being measured.
Note 2 to entry: See ISO 50006 for additional information

on EnPI(s).
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3.4.5 energy performance indicator value
EnPI value
quantification of the EnPI (3.4.4) at a point in or over

a specified period of time

3.4.6 energy performance improvement
improvement in measurable results of energy effi-

ciency (3.5.3). or energy consumption (3.5:2) related to

energy use (3.5.4). compared to the energy baseline

(3.4.7)

3.4.7 energy baseline
(EnB)

quantitative reference(s) providing-a basis for@om-
parison of energy performancé.(3.4.3)
Note 1 to entry: AtrLenergy baselin€ is based on data from
a specified period of time and/or conditions. as defined
by the organization (3.1.1).
Note 2 to entry: One or more energy baselines are used
for determination of energy performance improvement

(3.4.6). as a reference before and after. or with and with-
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out implementation of energy performance improve-
ment actions.

Note 3 to entry: See ISO 50015 for additional information
on measurement and verification of energy performance.
Note 4 to entry: See ISO 50006 for additional information

on EnPIs and EnBs.

3.4.8 static factor

identified factor that significantly impacts energy per-
formance (3.4.3) and does not routinely change.
Note 1 to entry: Significance criteria are determined by
the organization (3.1.1).
EXAMPLE : Facility size; design of installed eglipment;
number of weekly shifts; range of products.
[SOURCE: ISO 50015:2014¢3.22. modified~— Note 1 to
entry and EX AMPLE 1 have been"modified and EX AM-

PLE 2 has been deleted.]

3.4.9 relevant variable
quantifiable factor that significantly impacts energy

performance (3.4.3) and routinely changes.
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Note 1 to entry: Significance criteria are determined by
the organization (3.1.1).

EXAMPLE :Weather conditions. operating conditions
(indoor temperature, light level). working hours. pro-
duction output.

[SOURCE: ISO 50015:2014. 3.18. modified - Note 1 to en-
try has been added and wording of examples has been

modified.]

3.4.10 normalization
modification of data to account for changes to enable
comparison of energy performance (3.4.3) underequiva-

lent conditions

3.4.11risk
effect of uncertainty
Note 1 to entry: An effect is a deviation from the expected
- positive or negative.
Note 2 to entry: Uncertainty is the state. even partial. of

deficiency of information related to. understanding or
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knowledge of. an event. its consequence, or likelihood.
Note 3 to entry: Risk is often characterized by reference
to potential “events” (as defined in ISO Guide 73) and
“consequences” (as defined in ISO Guide 73). or a combi-
nation of these.

Note 4 to entry: Risk is often expressed in terms of a
combination of the consequences of an event (includ-
ing changes in circumstances) and the associated “likeli-

hood” (as defined in ISO Guide 73) of occurrence.

3.4.12 competence
ability to apply knowledge and skills to"achieve in-

tended results.

3.4.13 objective

results to be achieved
Note 1 to entry: An oljective can be strategic. tactical. or
operational.
Note 2 to entry: Objectives can relate to different disci-
plines (such as financial, health and safety. and environ-

mental goals) and can apply at different levels (such as
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strategic. organization-wide. project. product and pro-
cess (3.3.6)).

Note 3 to entry: An objective can be expressed in other
ways, e.g. as an intended outcome, a purpose, an opera-
tional criterion. as an energy objective, or by the use of
other words with similar meaning (e.g. aim. goal).

Note 4 to entry: In the context of energy management
systems (3.2.2)..objectives are set by the organiza-
tion (3.1.1).consistent with the energy policy (3.2.4). to

achieve specific results.

3.4.14 effectiveness
extent to which planned_ activities are vealized’/and

planned results achieved

3.4.15 energy target

quantifiable objective (3.4.13) of energy performance
improvement (3.4.6)
Note 1 to entry: An energy target can be included within

an objective.
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3.4.16 continual improvement

recurring activity to enhance performance (3.4.2)
Note 1 to entry: The concept relates to the improvement
of energy performance (3.4.3) and the energy manage-

ment system (3.2.2).

3.5 Terms related to energy
3.5.1 energy

electricity. fuels. steam. heat, compressed air and oth-
er similar media
Note 1 to entry: For the purposes of this document. en-
ergy refers to the various types.of energy. including re-
newable, which can be purchased. stored. treated?uséed in

an equipmentor in a process. or recovered.

3.5.2 energy consumption

quantity of energy; §3:541) applied

3.5.3 energy efficiency
ratio or other quantitative relationship between an

output of performance (3.4.2). service, goods.
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commodities. or energy (3.5.1). and an input of energy.
EXAMPLE:Conversion efficiency; energy required/en-
ergy consumed.

Note 1 to entry: Both input and output should be clearly
specified in terms of quantity and quality and be measur-

able.

3.5.4 energy use

application of energy (3.5.1)
EXAMPLE:Ventilation; lighting; heating; cooling; trans-
portation; data storage; production process. Note 1 to
entry: Energy use is sometimesreferred to'as “energy

end-use”.

3.5.5 energy review

analysis of energy efficiency, (3:5.3). energy use (3.5.4)
and energy consumption (3.5.2) based on data and
other information. leading to identification of SEUs
(3.5.6) and opportunities for energy performance

improvement (3.4.6)
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3.5.6 significant energy use
SEU

energy use (3.5.4) accounting for substantial energy
consumption (3.5.2) and/or offering considerable poten-
tial for energy performance improvement (3.4.6)
Note 1 to entry: Significance criteria are determined by
the organization (3.1.1).
Note 2 to entry: SEUs can be facilities. systems. processes.

or equipment.

4 Context of the organization
4.1 Understanding the organization and its
context

The organization shall determing eXtérnal and ifiter-
nal issues that are relevantao its/purposejand that affect
its ability to achieve’the inended outcome(s) of its EnMS

and improve its energy performance.
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4.2 Understanding the needs and expectations
of interested parties
The organization shall determine:

a) the interested parties that are relevant to energy per-

formance and the EnMS;

b) the relevant requirements of these interested parties;

c) which of the identified needs:and expectations the

organization addresses through its EnMS.

¢ The organization shall:ensure that it has access to
the applicable legal requirements and other require-
ments related to its energy efficiency. energy use
and energy consumption;

¢ determine how these requirements apply toits én-
ergy efficiency, energy use and gnérgy consumpéion;

e ensure thatthese requirerhents are taken into ac-
count;

e review at definedintervals its legal requirements
and other requirements.

NOTE : For additional information on compliance man-

agement. see 1SO 19600.
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4.3 Determining the scope of the energy man-
agement system

The organization shall determine the boundaries and
applicability of the EnMS to establish its scope. When
determining the EnMS scope. the organization shall con-
sider:

a) the external and internal issues referred to in 4.1;

b) the requirements referred to in 4.2.

The organization shall ensure that it has the author-
ity to control its energy efficiency. energy use and energy
consumption within the scope and boundaries. The or-
ganization shall not exclude an energy type within the
scope and boundaries.

The EnMS scope and boundaries shalbbe maintained

as documented information (see 7°5).

4.4 Energy management system
The organization shall establish. implement, main-
tain and continually improve an EnMS. including the

processes needed and their interactions, and continually
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improve energy performance. in accordance with the re-

quirements of this document.

NOTE: The processes needed can differ from one organi-

zation to another due to:

e thesize of organization and its type of activities, pro-
cesses, products and services;

¢ the complexity of processes.and their interactions;

¢ the competence of personnel.

5 Leadership
5.1 Leadership and commitment

Top management shall demonstrate leadership and
commitment with respect to comtinual improvement
of its energy-performance and the. effectiveness 6P the
EnMS, by:
a) ensuring that the’EnMS scope and boundaries are es-
tablished;
b) ensuring that the energy policy (see 5.2). objectives
and energy targets (see 6.2) are established and are com-

patible with the strategic direction of the organization;
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c) ensuring the integration of the EnMS requirements
into the organization’s business processes;
NOTE:Reference to “business” in this document can be
interpreted broadly to mean those activities that are core
to the purposes of the organization’s existence.

d) ensuring that action plans are approved and imple-
mented;

e)ensuring that the resources needed for the EnMS are
available;

f ) communicating the importance of effective energy
management and of conforming to the EnMS. require-
ments;

g)ensuring that the< EnMS | achieves its \ifitended
outcome(s);

h) promoting continual improvementi\ofenergy perfor-
mance and the EnMsS;

i) ensuring the formation of an energy management
team;

j) directing and supporting persons to contribute to the
effectiveness of the EnMS and to energy performance im-

provement;
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k) supporting other relevant management roles to dem-
onstrate their leadership as it applies to their areas of
responsibility;

1) ensuring that the EnPI(s) appropriately represent(s)
energy performance;

m) ensuring that processes are established and imple-
mented to identify and address changes affecting the
EnMS and energy performance within the scope and

boundary of the EnMS.

5.2 Energy policy

Top management shall establish an energy policy
that:
a) is appropriate to the purpose of the‘pfganization$
b) provides a framework forsétting and reviewing objec-
tives and energy targets (see 6.2);
c) includes a commitimient to ensure the availability of in-
formation and necessary resources to achieve objectives
and energy targets;
d) includes a commitment to satisfy applicable legal re-

quirements and other requirements (see 4.2) related to
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energy efficiency. energy use and energy consumption;
e) includes a commitment to continual improvement (see
10.2) of energy performance and the EnMS;

f) supports the procurement (see 8.3) of energy efficient

products and services that impact energy performance;

g) supports design (see 8.2) activities that consider en-
ergy performance improvement.

The energy policy shall:

be available as documented information (see 7.5);

¢ be communicated within the organization;

be available to interested parties. as appropriate;

be periodically reviewed and updated as neces$ary.

5.3 Organization roles. responsibilities and au-
thorities

Top management shall ensure that the responsibili-
ties and authorities for relevant roles are assigned and

communicated within the organization.
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Top management shall assign the responsibility and
authority to the energy management team for:
a) ensuring that the EnMS is established. implemented.
maintained and continually improved;
b) ensuring that the EnMS conforms to the requirements
of this document;
¢) implementing action plans (see 6.2) to continually im-
prove energy performance;
d) reporting on the performance of the EnMS and im-
provement of energy performance to top management
at determined intervals;
e) establishing criteria and methods needed to ensure

that the operation and.control of the EnMS are'effective.

6 Planning

6.1 Actions to address risks and opportunities
6.1.1 When planning for the EnMS, the organization
shall consider the issues referred to in 4.1 and the re-
quirements referred to in 4.2 and review the organiza-

tion’s activities and processes that can affect energy per-

p—
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formance. Planning shall be consistent with the energy

policy and shall lead to actions that result in continual

improvement in energy performance.
The organization shall determine the risks and oppor-
tunities that need to be addressed to:

e give assurance that the EnMS can achieve its in-
tended outcome(s). including energy performance
improvement;

e prevent or reduce undesired effects;

e achieve continual improvement of the EnMS and en-
ergy performance.

NOTE :A concept.diagram illustrating the energy plap-

ning process is shown in Figure A .2.

6.1.2 The organization shallplan:

a) actions to address these risks ahd opportunities;

b) how to:
1. integrate and implement the actions into its
EnMS and energy performance processes;

2. evaluate the effectiveness of these actions.
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6.2 Objectives. energy targets and planning to
achieve them

6.2.1 The organization shall establish objectives at
relevant functions and levels. The organization shall es-

tablish energy targets.

6.2.2 The objectives and energy.targets shall:

a) be consistent with the energy policy (see 5.2);

b) be measurable (if practicable);
c) take into account applicable requirements;
d) consider SEUs (see 6.3);
e) take. into account opportunities (see 6.3) ta_improve
energy performance;
f) be monitored;
g) be communicated;
h) be updated as appropriate.
The organization shall retain documented informa-

tion (see 7.5) on the objectives and energy targets.

6.2.3 When planning how to achieve its objectives and
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energy targets. the organization shall establish and main-

tain action plans that include:

e what will be done;

e whatresources will be required;

e who will be responsible;

e when it will be completed;

e how the results will be evaluated. including the
method(s) used to verify energy performance im-
provement (see 9.1).

The organization shall consider how the actions to
achieve its objectives and energy targets can be.integrat-
ed into the organization’s business processes. The orga-
nization shall retain documented information\on action

plans (see 7.5).

6.3 Energy review

The organizationshall develop and conduct an energy
review. To develop the energy review. the organization
shall:
a) analyse energy use and consumption based on mea-

surement and other data. i.e.:
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1. identify current types of energy (see 3.5.1);

2. evaluate past and current energy use(s) and con-
sumption;

b) based on the analysis. identify SEUs (see 3.5.6);

c) foreach SEU:

1. determine relevant variables;

2. determine current energy performance;

3. identify the person(s) doing work under its control

that inf luence or affect the SEUSs;

d) determine and prioritize opportunities for improving
energy performance;

e) estimate future energy use(s) and‘ehergy consuwmp-
tion.

The energy review shall be,updated at defined inter-
vals. as well as in response’to major changes in facilities,
equipment, systems or energy-using processes.

The organization shall maintain as documented infor-
mation (see7.5) the methods and criteria used to develop

the energy review, and shall retain documented informa-
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tion of its results.
6.4 Energy performance indicators

The organization shall determine EnPIs that:

a) are appropriate for measuring and monitoring its en-
ergy performance;

b)enable the organization to demonstrate energy perfor-
mance improvement.

The method for determining and updating the EnPI(s)
shall be maintained as documented information (see7.5).
Where the organization has data indicating that relevant
variables significantly affect energy performance: the or-
ganization shall consider such data to establishappropri-
ate EnPI(s).

EnPI value(s) shall be reviewed anid comparéd to
their respective EnB(s). as ‘approptiate:” The organi-
zation shall retain.documented information (see 7.5) of

EnPI value(s).

6.5 Energy baseline
The organization shall establish (an) EnB(s) using the

information from the energy review(s) (see 6.3). taking
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into account a suitable period of time.

Where the organization has data indicating that rel-
evant variables significantly affect energy performance.
the organization shall carry out normalization of the
EnPI value(s) and corresponding EnB(s).
NOTE:Depending on the nature of the activities, normal-
ization can be a simple adjustment. or a more complex
procedure.

EnB(s) shall be revised in the case of one or more of
the following:

a) EnPI(s) no longer reflect the organization’s energy
performance;

b) there have been major changes tothe static fagtors;

c) according to a pre-determined methpd.

The organization shall retain inforgiation of EnB(s).
relevant variable “data and modifications to EnB(s) as

documented information (see 7.5).

6.6 Planning for collection of energy data
The organization shall ensure that key characteris-

tics of its operations affecting energy performance are
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identified. measured. monitored and analysed at planned
intervals (see9.1). The organization shall define and
implement an energy data collection plan appropriate
to its size, its complexity. its resources and its measure-
ment and monitoring equipment. The plan shall specify
the data necessary to monitor the key characteristics and
state how and at what frequency the data shall be col-
lected and retained.

Data to be collected (or acquired by measurement as
applicable) and retained documented information
(see 7.5) shall include:
a) the relevant variables for SEUs;
b) energy consumption related.to SEUs and to\the orga-
nization;
c) operational criteria related to-SEUs;
d) static factors. if applicable;
e) data specified inastion plans.

The energy data collection plan shall be reviewed at
defined intervals and updated as appropriate.The orga-
nization shall ensure that the equipment used for mea-

surement of key characteristics provides data which are
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accurate and repeatable. The organization shall retain
documented information (see 7.5) on measurement.
monitoring and other means of establishing accuracy and

repeatability.

7 Support
7.1 Resources

The organization shall determine and provide
the resources needed for the establishment. imple-
mentation, maintenance and continual improvement of

energy performance and the EnMS.

7.2 Competence

The organization shall:
a) determine the necessary:competence of person(s) do-
ing work under its.eontrol that affects its energy perfor-
mance and EnMS;
b) ensure that these persons are competent on the basis
of appropriate education. training. skills or experience;
c) where applicable, take actions to acquire the necessary

competence, and evaluate the effectiveness of the actions
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taken;

d) retain appropriate documented information (see 7.5)
as evidence of competence.

NOTE Applicable actions can include, for example, the
provision of training to. the mentoring of. or the reas-
signment of currently employed persons; or the hiring or

contracting of competent persons.

7.3 Awareness

Persons doing work under the organization’s control
shall be aware of:
a) the energy policy (see 5.2);
b) their contribution to the_ effectiveness of the EnMS,
including achievement of objectives apd energy tdegets
(see 6.2). and the benefitssof\improvedoenergy perfor-
mance;
c) the impact of their d@ctivities or behaviour with respect
to energy performance;
d) the implications of not conforming with the EnMS re-

quirements.
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7.4 Communication

The organization shall determine the internal and ex-
ternal communications relevant to the EnMS. including:
a) on what it will communicate;

b) when to communicate;

c) with whom to communicate;
d) how to communicate;

e) who communicates.

When establishing its communication process(es).
the organization shall ensure that information commu-
nicated is consistent with information generated within
the EnMS and is dependable.

The organization shall establish and implement a
process by which any person(s) deing“work undép the
organization’s control cancmake comyients or suggest
improvements to the EnMS and to energy performance.
The organization shall consider retaining documented

information (see7.5) of the suggested improvements.
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7.5 Documented information
7.5.1 General

The organization’s EnMS shall include:
a)documented information required by this document;
b)documented information determined by the organiza-
tion as being necessary for the effectiveness of the EnMS
and to demonstrate energy performance improvement.
NOTE: The extent of documented information for an
EnMS can differ from one organization to another due to:
¢ the size of organization and its type of activities, pro-

cesses, products and services;

e the complexity of processes.and their interactions;

e the competence of persons.

7.5.2 Creating and updating

When creating.and updating“documented informa-
tion, the organization,shall’‘ensure appropriate:
a) identification and description (e.g. a title, date. author
or reference number);
b) format (e.g. language. software version, graphics) and

media (e.g. paper. electronic);
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c) review and approval for suitability and adequacy.

7.5.3 Control of documented information
Documented information required by the EnMS and

by this document shall be controlled to ensure:

a) it is available and suitable for use. where and when it

is needed;

b) it is adequately protected (e.g. from loss of confidenti-

ality. improper use, loss of integrity).

For the control of documented information, the orga-
nization shall address the following activities. as appli-
cable:

e distribution. access. retrieval and asé

e storage and preservation \includingcpreservation of
legibility;

e control of changes(e.g! version control);

e retention and disposition.

Documented information of external origin deter-
mined by the organization to be necessary for the plan-

ning and operation of the EnMS shall be identified. as ap-
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propriate, and controlled.

NOTE Access can imply a decision regarding the per-
mission to view the documented information only. or the
permission and authority to view and change the docu-

mented information.

8 Operation
8.1 Operational planning and contrel

The organization shall plan, implement and control
the processes, related to its SEUs (see 6.3). needed to
meet requirements and to implement the actions deter-
mined in 6.2, by:
a) establishing criteria for the processes. including the
effective operation and maintenance offacilities, equip-
ment, systems and energy<using processes:. where their
absence can lead to-a significant déviation from intended
energy performance;
NOTE: Significant deviation criteria are determined by
the organization.
b)communicating (see 7.4) the criteria to relevant

person(s) doing work under the control of the organiza-
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tion;

c) implementing control of the processes in accordance
with the criteria. including operating and maintaining fa-
cilities. equipment. systems and energy-using processes
in accordance with established criteria;

d) keeping documented information (see 7.5) to the ex-
tent necessary to have confidence that the processes
have been carried out as planned.

The organization shall control planned changes and
review the consequences of unintended changes. taking
actions to mitigate any adverse effects, as necessary.

The organization shall ensure that outsourced SEUs
or processes related tofits SEUs (see. 6.3) are.controlled

(see 8.3).

8.2 Design

The organization shall consider energy performance
improvement opportunities and operational control
in the design of new. modified and renovated facilities.
equipment, systems and energy-using processes that can

have a significant impact on its energy performance over
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the planned or expected operating lifetime.Where appli-
cable, the results of the energy performance consider-
ation shall be incorporated into specification. design and
procurement activities.The organization shall retain
documented information of the design activities re-

lated to energy performance (see 7.5).

8.3 Procurement

The organization shall establish and implement crite-
ria for evaluating energy performance over the planned
or expected operating lifetime,; when procuring energy
using products. equipment and-services which are ex-
pected to have a significant impact on the organization’s
energy performance.

When procuring energy, using products. equipment
and services that*have or can\have. an impact on SEUs,
the organization shalliinform suppliers that energy per-
formance is one of the evaluation criteria for procure-
ment.

Where applicable. the organization shall define and

communicate specifications for:
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a) ensuring the energy performance of procured equip-
ment and services;

b) the purchase of energy.

9 Performance evaluation
9.1 Monitoring. measurement. analysis and
evaluation of energy performance and the EnMS
9.1.1 General

The organization shall determine for energy perfor-
mance and the EnMS:
a) what needs to be monitored and measured, including
at a minimum the following key characteristics:

1. _ the effectiveness of the action plans in\achieving

objectives-and energy targets;

2. EnPI(s);

3. operationef SEUs;

4. actual versusexpected energy consumption.

b) the methods for monitoring, measurement. analysis
and evaluation, as applicable, to ensure valid results;

c) when the monitoring and measurement shall be per-



) 7N

Luoogo
(L

(63505130 g Ll 25 (L)l o Julsx g 4 s loj (O

b 39> ENMS iz 5l g (65,1 3,5 9k olojlu
(394 £o2) -7 2i @) led (b))l

(2alo) lasio aunlio b b (55,50 3,Sdoe Soup
0-5 35 ) ENB(S) b (59 g8y F-5 a1 ) ENPI
33,8 bl ol (295 £92,)

s b @iplaSlas )5 oanc WLl b olojlw
0930 GleMlbl 3,U lo;lw nas )L uiSly LT < g

& L logie cunlio goao BleMlal 1L ¢loyls

Bladlass 1) @ p8651ail g il

Sloll julw g el wBIP b Gllail b, P-1-9

Sl plw 9 958 Wl U Gldasl 30L olojlw
Bpas g oslaiwl (035U b ladiye (3¢ £92, V-F sn @)

0 GJJJC)JO L9’L°) (J-‘ol99 PR I) EnMS 9 395> (5))_,|



) /N

MAPNA CROUP

PARS

formed;
d) when the results from monitoring and measurement
shall be analysed and evaluated.

The organization shall evaluate its energy perfor-
mance and the effectiveness of the EnMS (see 6.6).

Improvement in energy performance shall be evalu-
ated by comparing EnPI value(s) (see 6.4) against the
corresponding EnB(s) (see 6.5).

The organization shall investigate and respond to sig-
nificant deviations in energy performance. The organiza-
tion shall retain documented information on the results
of the investigation and response/(see 7.5).

The organization shall retainappropriate,doctimented
information_on the results from monitoring and Gnea-

surement (see 7.5).

9.1.2 Evaluation [of /compliance with legal re-
quirements and other requirements

At planned intervals, the organization shall evaluate
compliance with legal and other requirements (see 4.2)

related to its energy efficiency. energy use. energy con-
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sumption and the EnMS. The organization shall retain
documented information (see 7.5) on the results of the

evaluation of compliance and any actions taken.

9.2 Internal audit

9.2.1 The organization shall conduct internal audits of
the EnMS at planned intervals te provide information on
whether the EnMS:

a) improves energy performance;

b) conforms to:

e the organization’s own requirements for its EnMS;

¢ the energy policy (see 5.2):0bjectives and energy

targets (see 6.2) established by the arganization;

¢ the requirements of this,dectiment,

c) is effectively implemented and taintained.

9.2.2 The organization shall:
a) plan. establish. implement and maintain (an) audit
programme(s) including the frequency. methods. respon-

sibilities. planning requirements and reporting. which
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shall take into consideration the importance of the pro-
cesses concerned and the results of previous audits;

b) define the audit criteria and scope for each audit;

c) select auditors and conduct audits to ensure objectiv-
ity and the impartiality of the audit process;

d) ensure that the results of the audits are reported to
relevant management;

e) take appropriate actions in accordance with 10.1 and
10.2;

f) retain documented information (see/7.5)<as evi-
dence of the implementation of the audit programme(s)

and the audit results.

9.3 Management review

9.3.1 Top management shall'\review the organization’s
EnMS., at planned integvals/ to ensure its continuing suit-
ability. adequacy. effectiveness and alignment with the

strategic direction of the organization.
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9.3.2 The management review shall include consider-
ation of:

a) the status of actions from previous management
reviews;

b) changes in external and internal issues and associat-

ed risks and opportunities that are relevant to the EnMS;

¢) information on the EnMS performance. including

trends in:

1. nonconformities and corrective actions;

2. monitoring and measurement results;

3. audit results;

4. results of the evaluation of compliance withlegal
requirements and other requirements;

d) opportunities for continual improvement, including

those for competenee;

e) energy policy.

9.3.3 The energy performance inputs to management
review shall include:

e the extent to which objectives and energy targets
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have been met;

e energy performance and energy performance im-
provement based on monitoring and measurement
results including the EnPI(s);

e status of the action plans.

9.3.4 The outputs of the management review shall in-
clude decisions related to continual improvement oppor-
tunities and any need for changes to the EnMS, including:
a) opportunities to improve energy performance;

b) the energy policy;

c) the EnPI(s) or EnB(s);

d) objectives. energy targets. action plans or. ether’ele-
ments of the ENMS and actions to be tdken if they afenot
achieved;

e) opportunities_to’improve integration with business
processes;

f) the allocation of resources;

g) the improvement of competence. awareness and com-
munication.

The organization shall retain documented informa-
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tion as evidence of the results of managementreviews.

10 Improvement

10.1 Nonconformity and corrective action
When a nonconformity is identified. the organization

shall:

a) react to the nonconformity and. as applicable:

1. take action to control and correct it;

2. deal with the consequences;

b) evaluate the need for action to eliminate the cause(s)

of the nonconformity. in order that it does not recur or

occur elsewhere, by:

1. reviewing the nonconformity;

2. determining the causes of the nongenformity;

3. determining if similar npneonformities-exist, or can

potentially occut:

c) implement any action needed;
d) review the effectiveness of any corrective action
taken;

e) make changes to the EnMS. if necessary.
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Corrective actions shall be appropriate to the effects
of the encountered nonconformities.
The organization shall retain documented informa-
tion of:
¢ the nature of the nonconformities and subsequent
actions taken;

¢ the results of any corrective.action.

10.2 Continual improvement

The organization shall continually improve the suitabil-
ity. adequacy and effectiveness of the EnMS: The organi-
zation shall demonstrate continual energy performance

improvement.
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Annex A

(informative)

Guidance for use

A.1 General

The additional text given in this annex is strictly in-
formative and is intended toprevent misinterpretation of
the requirements.in this document. While this informa-
tion addresses and is consistent with the requirements,
it is not intended to add to. subtract from, or in any way

modify these requirements.

A.2 Relationship between energy\perfor-
mance and the EnMS

This document addressés~ both\ ‘energy perfor-
mance improvement and ‘\a “management system
approach to managing energy. The EnMS utilizes inter-
related elements such as energy performance indicators
(EnPIs) and energy baselines (EnBs) as a means to dem-
onstrate measurable improvements in energy efficiency

or energy consumption, related to energy use.
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(see Figure A.1).

While this document requires demonstration of en-
ergy performance improvement, it is the organization
that defines its energy performance and energy targets
as well as how energy performance improvement will be

demonstrated.

A.3 Clarification of terminology

The clause structure and some of the terminology of
this document have been changed from the previous edi-
tion to improve alignment with other management sys-
tem standards. There'is. however;/no requirement in this
document for its clause structure or terminology to be
applied to an-organization’s EnMS doctimentation. There
is no requirement to replace the'terms used by an orga-
nization with the terms used in this document. Organiza-
tions can choose to use terms that suit their business and
needs, or to use those found in this document.
e In this document. the use of the word “any” implies

selection or choice.

e The words “appropriate” and “applicable” are not in-
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terchangeable. “Appropriate” means suitable (for. to)
and implies some degree of freedom, while “applica-
ble” means relevant or possible to apply and implies
that if it can be done. it needs to be done.

e The word “consider” means it is necessary to think
about the topic but it can be excluded. whereas “take
into account” means it/is necessary to think about

the topic but it cannot be excluded.

¢ The word “ensure” means the responsibility can be

delegated. but not the accountability.

¢ This document uses the term “interested party’s the
term “stakeholder” is.a synonym ds-it represents the
same concept.
This edition uses some new terminology. A brief ex-
planation is given belgw;
As part of the alignment with other management sys-
tem standards. a common clause on documented infor-
mation has been adopted without significant change or

addition (see 7.5). Consequently. the terms “document-
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ed procedure” and “record” have both been replaced

throughout the text by “documented information”.

¢ “Documented information” replaces the nouns “doc-
umentation”, “documents” and “records” used in
previous editions of this document. To distinguish
the intent of the generic term “documented infor-
mation”, this documentnow uses the phrase “retain
documented. information..” to mean records. and
“maintain documented information” to mean docu-
mentation other than records thatis kept up to date.

¢ The phrase “intended outcome” is what the organi-
zation intends to achieve by.implementing its EnMS
and working toward improved energy performance.

¢ The phrase “person(s) doing workwmder its_cofirol”
includes persons working.for the\orgahization and
those working.on its behalf for which the organiza-
tion has responsibility’(e.g. contractors. service pro-
viders). It replaces the phrase “persons working for
it or on its behalf” and “persons working for or on
behalf of the organization” used in the previous edi-

tion of this document. The intent of this new phrase
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does not differ from that of the previous edition.

A.4 Context of the organization

The analysis of organizational context will provide a
high-level conceptual understanding of the external and
internal issues that can affect. either positively or nega-
tively. energy performance and the EnMS of the organiza-
tion.

Examples of external issues can include:

issues related to interested parties such as existing

national or sector objectives. requirements-or stan-

dards;

e restrictions or limitations on energy supply.Sectrity
and reliability;

e energy costs or the availability of types-of energy;

o effects of weather;

o effects of climatée change;

effect on greenhouse gas (GHG) emissions.

Examples of internal issues can include:

e core business objectives and strategy;
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e asset management plans;

financial resource (labour. financial. etc.) affecting

the organization;

e energy management maturity and culture;

e sustainability considerations;

e contingency plans for interruptions in energy sup-

ply;

e maturity of existing technology;

e operational risks and liability considerations.
Demonstrating continual energy performance im-

provement across the scope and within the boundaries

of the EnMS does not mean all EnPIvalues improve. Some

EnPI values improve. and others do not; but.across the

scope of the EnMS, the organization demonstrates efiergy

performance improvements

A.5 Leadership
A.5.1 Leadership and commitment

Top management has the overall responsibility for
meeting the requirements of this document. Even if it

delegates some responsibilities. the overall accountabil-
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ity still stays with top management.

When communicating to those in the organization.
top management can emphasize the importance of ener-
gy management through employee involvement activities
such as empowerment, motivation. recognition. training,

rewards and participation.

A.5.2 Energy policy

An energy policy is the foundation for developing
an organization’s EnMS through all phases of planning,
implementation, operation. performance evaluation and
improvement. The energy policy.can be a brief statement
that members of the oyganization can readily understand

and apply to their work activities.
A.5.3 Organization roles. Yesponsibilities and au-

thorities

No additional guidance is given.
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A.6 Planning

A.6.1 Actions to address risks and opportunities

Considerations of risk and opportunities are part of
high-level strategic decision-making in an organization.
By identifying risks and opportunities when planning
the EnMS, an organization can anticipate potential sce-
narios and consequences so that undesired effects can
be addressed before they occur. Similarly. favourable
considerations or circumstances that can offer potential
advantages or beneficial outcomes can be identified and
pursued.

Figure A.2 provides a conceptual diagram to improye
understanding of the energy planning process.

Figure A.2«does not represent the details of a_specific
organization. The informationuin FigrelAi2 is illustra-
tive but is not meant to be exhaustive, and there can be
other details specific to the organization or to particular

circumstances.
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A.6.2 Objectives. energy targets and planning to

achieve them

Objectives can include both overall improvements to
an EnMS and specific. measurable energy performance
improvement targets. While some objectives will be
quantifiable and have targets for energy performance
improvement (e.g. reduce electricity consumption by 3
% by the end of the year. 2 % plant efficiency improve-
ment by fourth quarter). other objectives can be qualita-
tive (e.g. relating to energy behaviour, cultural change). It
is often possible to provide some quantitative values for
qualitative objectives: through surveys or other similar
mechanisms.
A.6.3 Energyreview

The process of identification of energy types and
evaluation of energy use and energy consumption leads
the organization to determine areas of significant ener-
gy use and identify opportunities for improving energy
performance. In determining its SEUs. the organization
determines the criteria for what is substantial energy

consumption and/or what is a considerable potential for
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energy performance improvement. SEUs can be defined
depending on the needs of the organization. such as by
facility (e.g. warehouse. factory. office). by process or sys-
tem (e.g. lighting. steam. transport. electrolysis. motor-
driven) or equipment (e.g. motor. boiler).

Once identified. the management and control of SEUs
are an integral part of the EnMS:

Person(s) working under the control of the organiza-
tion can include service contractors, part-time personnel
and temporary staff.

Updating the energy review includes updating the
data and information related to-the analysis of energy
use and energy consumption, determination oASEUs and
identification-of opportunities for impteving energf.per-
formance. Not all parts of the‘energy review need to be
updated at the sameé time. A formal energy audit can be
used to assist in identifying opportunities for energy per-
formance improvement in detail.

An energy audit can provide information on one or
more parts of the energy review. The scope of an energy

audit can comprise a detailed review of the energy per-
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formance of an organization. SEU(s). systems. energy-
using processes and/or equipment. It is typically based
on appropriate measurement and observation of actual
energy performance for the defined energy audit scope.
Energy audit outputs typically include information on
current energy consumption and energy performance,
and they can be accompanied by a series of specific rec-
ommendations ranked by energy performance improve-
ment or financial return on investment. based on analysis
of specific site data and operating conditions.

When looking for energy performance improvement
opportunities, organizations should consider the extent
to which energy is required for a particular process.or is
recoverable, Even where a process such-as a chemidal Te-
action has limited improvementopportunities due to the
energy requirements based on scientific laws, the auxil-
iary equipment can offer significant energy performance
improvement potential, as can improved process control
or equipment scheduling.

Opportunities can also emerge over time due to

changes in operating loads and parameters, equipment
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degradation and improvements in available technolo-
gies and techniques. Opportunities can also be identified
in how equipment and systems are operated and main-
tained.

The installation of a renewable energy type within
the scope and boundaries of the EnMS, as defined by the
organization, does not represent an energy performance
improvement.

Energy consumption across the boundary can de-
crease, however. there will be no measurable improve-
ment in energy efficiency or energy consumption related
to energy use as a result of the change. The consumption
of renewable energy can have a positive envitgimeéntal
effect and other benefits and an organization can hdvean
objective to increase its installation of renewable energy.
In such cases, an giganization needs to assess the renew-
able energy production/separately. Where appropriate.
an energy review can also consider security and avail-

ability of energy supply.
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A.6.4 Energy performance indicators

An EnPI is a “ruler” that is used to compare energy
performance before (reference EnPI value) and after (re-
sultant or current EnPI value) the implementation of ac-
tion plans and other actions (see Figure A.3). The differ-
ence between the reference value and the resultant value
is a measure of a change in energy performance.

When business activities or EnBs change. the organi-

zation can update its EnPI(s). where relevant.

== < e
p— Improvémentt
— (energy improvement
o | Target
— —< T s (energy target)
A |
2 =
g = Taggre byeflcied
5 — \
=2 R |
= p— Q 1
2%+ — ) '
5E — g
g i 5% 'y
2 = g%
B = £
2 = &%
8 = S
Baseline Reporting
period period

Figure A.3 — EnPI and EnPI value
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A.6.5 Energy baseline

A suitable period of time means the organization ac-
counts for operating cycles. regulatory requirements or
variables that affect the energy consumption and energy
efficiency. so that the data period adequately demon-
strates a full range of performance. Data that the orga-
nization has can be data that it has generated (e.g. via
measurement) or data which it has access to (e.g. public
domain weather data).

The purpose of normalization is to enable reliable
comparisons. Normalization of an EnPI value that con-
siders changes in relevant variables provides.a more agc-
curate indication of energy performance.

When an<énergy use that consumes a signifieant
amount of energy is removed‘or introduced within the
scope and boundaries of the 'EnMS, the EnB should be

modified accordingly.

A.6.6 Planning for collection of energy data
Data are critically important in monitoring and con-

tinually improving energy performance. Planning for
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which data to collect. how to collect them and how often
to collect them helps ensure the availability of the data
needed to maintain the energy review and the monitor-
ing. measurement, analysis and evaluation processes.
Data can range from a simple numerical count up to
complete monitoring and measurement systems con-
nected to a software application capable of consolidating

data and delivering automatic analysis.

A.7 Support
A.7.1 Resources

Resources include human_resources. “specialized
skills. technology. data”collection ‘infrastructute’and fi-

nancial resources.

A.7.2 Competence

Competence requirements should be appropriate
to the function. level and role of persons (including top
management) doing work, which affects energy perfor-
mance and the EnMS. Competence requirements are de-

termined by the organization.

p—
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Training is one of the many methods for achieving
competency. EnMS team members should be encour-
aged to continually develop. maintain and improve their
knowledge. skills and expertise.

Where relevant national or local qualification
schemes (or equivalent) are available, certification can

be considered.

A.7.3 Awareness

No additional guidance is given.

A.7.4 Communication

No additional guidance is given.

A.7.5 Documented infermation

This document provides details on what documented
information is required to be maintained or retained.
The organization can choose to develop additional docu-
mented information as it deems necessary to effectively
demonstrate energy performance and support the EnMS.

Documented information of external origin can include
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laws. regulations. standards. equipment manuals, weath-
er data and data in support of static factors and relevant

variables.

A.8 Operation
A.8.1 Operational planning and control

No additional guidance is'given.

A.8.2 Design

Considering energy performance over the operating
lifetime does not require a lifecycle analysis orlifecycle
management. This document applies to the design of fa-
cilities,_.equipment, systems or .energy- using. processes
within the scope and boundaries of theEnMS.
For new facilities. improvedteéhnologiesand techniques.
alternative energy.stuch as rehewables or less polluting

types of energy optious should be considered.

A.8.3 Procurement
Procurement is an opportunity to improve energy

performance through the use of more efficient energy
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using products and services. It provides an opportunity
to work with the supply chain and inf luence its energy
behaviour.

The applicability of energy purchasing specifications
can vary from market to market. Specifications for pur-
chases of energy can include energy quality., quantity.
reliability. availability. cost structure, environmental im-
pact and alternative types of energy. The organization
can use the specification proposed by an energy supplier.
as appropriate.

A change to, or increase in, procurement of renew-
able energy from outside the scope of the EnMS does not
affect energy consumption, nor does it improve’energy,
performancesbut it can have positiye environmentalPim-
pacts. Organizations can choose to include renewable
energy procurement as one of\their energy procurement

criteria or specifications:
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A.9 Performance evaluation

A.9.1 Monitoring. measurement. analysis and
evaluation for energy performance and the
EnMS

This clause involves implementation of the data col-
lection plan (see 6.6) and evaluation of both energy per-
formance improvement andeeffectiveness of the EnMS.

Effectiveness_of the EnMS can be demonstrated by
improvement in energy performance and other intend-
ed outcomes. Energy performance improvement can be
demonstrated by improvements in EnPI values over time,
relative to the corresponding EnB:

There can be situations where energy petrformance
improvementis achieved from an activity that is n6t Te-
lated to an SEU or key characteristic. In'those instances,
an EnPI and EnB can be established to demonstrate en-
ergy performance inigrovement.

When conducting analysis. the limitations of the data (ac-
curacy. precision. measurement uncertainty) and consis-
tency of energy accounting should be taken into account

before reaching final conclusions.
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A.9.2 Internal audit

Internal audits of an EnMS can be performed by em-
ployees of the organization. or by external persons select-
ed by the organization and working on its behalf. Auditor
independence can be demonstrated by an auditor being
free from responsibility for the activity being audited.

An energy audit or energy assessment is not the same

concept as an internal audit of an EnMS.

A.9.3 Management review

The management review covers the entire'scope of the
EnMS, although not all elements.of the EnMS

need to be reviewed atonce. The review process-€an‘take

place over a period of time.

A.10 Improvement

“Continual” implies/occurrence over a period of
time, but can include intervals of interruption (un-
like “continuous” which indicates occurrence without
interruption). In the context of continual improvement.

the expectation is that improvements occur periodically.
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over time.

The rate, extent and timescale of actions that support
continual improvement are determined by the organiza-
tion, in light of its context. economic factors and other
circumstances.

Energy performance improvement can be demon-
strated in several ways. suchras:

a) reduction in normalized energy consumption for the
scope and boundaries of the EnMS;

b) progress toward the energy target(s) and manage-
ment of the SEUs.

It is recognized that improvements are achieved
based on the prioritiesof the organization.

Examples-of continual energy performance imptove-
ment include, but are not limited'to. the following.

e Total energy cenisumption decreases over time un-
der similar conditions/ e.g. a commercial building in
a region where the temperature does not vary sig-
nificantly.

e Total energy consumption increases. but the mea-

sure of energy performance as defined by the orga-
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nization improves. In this case, a simple ratio where
there is one relevant variable and no baseload.

e Equipment has a predicted reduction in energy
performance as it ages. A delay or reduction in the
performance reduction curve due to proper opera-
tional and maintenance controls can demonstrate
improved energy performance as defined by the or-
ganizational EnPIs.

¢ In resource extraction industries where energy per-
formance tends to decline as resources are depleted.
e.g. in a mining facility where the depth'and produc-
tion both vary, reducing the rate of decline relative to
the EnB can be considered a performance\improve-
ment.

¢ In most situations and@rganizationsythere are mul-
tiple relevant'variables requiring normalization. e.g.
a dairy producing three different products (milk.

cheese. yogurt) and affected by weather.
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Annex B
(informative)
Correspondence between
IS0 50001:2011 and ISO 50001:2018

Table B.1 — Correspondence between ISO 50001:2011 and
IS0 50001:2018

ISO 50001:2011

[SO 50001:2018

Introduction

Introduction

1 Scope

1 Scope

2 Normative references

2 Normative references

3 Terms and definitions

3 Terms and definitions

4 Context of the organiza-
tion

4.1 Understanding the or-
ganizationand its context

4 Energy management
system requirements

4.1 General requirements

4.3 Determining the
scope of the energy man-
agementsystem

4.4 Energy management
system

4.2 Management respon-
sibility

5.1:Leadership and som-
mitinent

4.2.1 Top management

4.3 Deterniining the
Scope of the energy man-
agement system

5.1 Leadership and com-
mitment

7.1 Resources

4.2.2 Management repre-
sentative

5.1 Leadership and com-
mitment

5.3 Organizational roles,
responsibilities and au-
thorities

4.3 Energy policy

5.2 Energy policy




) 7N

Luoogm
(e

(2ol31) V-0 Jga=

IS0 50001:2018

IS0 50001:2011

ST F

sirl g F-F

OISy Sz Wloladl )-#

LS \-F-F

Shlasl g bajls oSy Y-F
&éid glad,b

HL.U 9 L;JQJlQ u[ob.” Y-F-¥
bl

Pl Sl ¥-F

5 Al PFF

U’iéb).g Cage Ololadl \-f
locusyd g oS

&Pl gl o> 0-F

Pl glise o> F-F-F

_))S.l.a.c L;LQUADL& -7
(sl

3,8dee gloas L O-F-F
A

Glsal (S Blsal V-5
sl iz 9 sl 2%

w5y oS Wlaal 5-F-F
slogsb g 551 5,5 lsal

ol b (oliiws Girl Copie PL).§|

REINCTNAT] I e e S
Sldac A

OlS N=0-F

(SS.A..,\.U/" L:}J Y-V 9 UU)S.OT‘\.A.O & \VevZs Y-Q-f

s28TY-v 1380

Glbls,l F-V SsLs | v-0-F

090 Ole b ha=Y L;)'Luu Ao F-0O-F
LS V-0-V

Pl jgn g Sl VEO-V

vg3e GleMol S V-0-V

JAS 9 gl \-A ildes JyiS 0-0-F
Gldoe
ol YA ol 5-0-F




) /N

MAPNA CROUP

PARS
Table B.1 (continued)

IS0 50001:2011

IS0 50001:2018

4.4 Energy planning

6 Planning

4.4.1 General

6.1 Actions to address
risks and opportunities

4.4.2 Legal requirements
and other require- ments

4.2 Understanding the
needs and expectations of
interested parties

4.4.3 Energy review

6.3 Energy review

6.1 Actions to address
risks and opportunities

4.4.4 Energy baseline

6.5 Energy baseline

4.4.5 Energy performance
indicators

6.4 Energy performance
indicators

4.4.6 Energy objectives.
energy targets and energy
management action plans

6.2 Objectives..energy
targets and planning to
achieve them

4.5 Implementation and
operation

7 Support
8 Operation

4.5.1 General

4.5.2 Competence, train=
ing and awareness

7.2 Competence
7.3 Awareness

4.5.3 Communication

7.4 Commuthication

4.5.4 Documentation

7.5Pocumented informa-
tieh

7.5.1.General

7.5.2 Creating and updat-
ing

7.5.3 Control of docu-
mented information

4.5.5 Operational control

8.1 Operational planning
and control

4.5.6 Design

8.2 Design
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Table B.1 (continued)

1SO0 50001:2011

IS0 50001:2018

4.5.7 Procurement of
energy services, prod-
ucts, equipment and
energy

8.3 Procurement

4.6. Checking

9 Performance evaluation

4.6.1 Monitoring. mea-
surement and analysis

9.1 Monitoring, measure-
ment. analysis and evalu-
ation of en-

ergy performance and the
EnMS

6.6 Planning for collec-
tion of energy data

4.6.2 Evaluation of com-
pliance with legal re-
quirements and other
requirements

9.1.2 Evaluation of
compliance with legal
requirements and other
requirements

4.6.3 Internal audit of the
EnMS

9.2 Internal audit

4.6.4 Nonconformities;
correction, corrective
action and preventive
action

10.1 Nenconfarmity and
corrective action

4.6.5 Control of records

7:5 Documented informa-
tion {se€ above under
Documentation)

4.7 Management review

3.9 Management review

10.2 Continual improve-
ment
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Table B.1 (continued)

[SO 50001:2011

ISO 50001:2018

Annex A (informative)
Guidance on the use of
this International Stan-
dard

Annex A (informative)
Guidance for use

Annex B (informative)
Correspondence be-

IS0 9001:2008. ISO
14001:2004 and ISO
22000:2005

tween ISO 50001:2011.

Annex B (informative)
Correspondence between
[SO 50001:2011 and ISO
50001:2018

Bibliography

Bibliography
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Alphabetical list of terms
3.3.8 audit
3.1.3 boundary

3.4.12 competence

3.3.2

conformity

3.4.16 continual improvement

3.34

3.3.5

corrective action

documented information

3.4.14 effectiveness

351
3.4.7
3.5.2
3.5.3
3.2.2
3.1.4
3.25
3.4.3
3.46
3.4.4
3.45

value

energy
energy baseline, EnB
energy consumption
energy efficiency

energy management system, EnMS

energy management system s¢opeEnMS scope

energy management teant

energy performance

energy performance improvement
energy performance indicator, EnPI

energy performance indicator value, EnPI
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Alphabetical list of terms(Continued)
3.2.4  energy policy
3.5.5  energy review
3.4.15 energy target
3.5.4 energy use
3.1.5 interested party. stakeholder
3.2.1 management system
34.1 measurement
3.3.7 monitoring
3.3.3  nonconformity
3.4.10 normalization
3.4.13 objective
3.1.1 _ organization
3.3.9  outsource
3.4.2 performance
3.23 policy
3.3.6  process
3.49  relevant variable
3.3.1 requirement
3.4.11 risk

3.5.6  significant energy use, SEU
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Alphabetical list of terms(Continued)

3.4.8  static factor

3.1.2  top management
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