INTERNATIONAL

ISO

STANDARD 50002

First edition
2014-07-01

Energy audits — Requiremeénts
guidance for use

Audits énergétiques — Exigences et'xecommandations de
oeuvre

with

mise en

-_— Reference number
=) — 1SO 50002:2014(E)

© IS0 2014


https://standardsiso.com/api/?name=7bbe499f72ffae20a1e6d7ac6bf44023

ISO 50002:2014(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=7bbe499f72ffae20a1e6d7ac6bf44023

ISO 50002:2014(E)

Contents Page
0 WS40 o O iv
0000 0 Y0 L0 Ut o0 o U000 v
1 SCOPI ...t 1
2 Normative references
3 Terms and definitions
4 Principles.................. 3
4.1 General.......cccccoo. 3
4.2 Energy auditor .3
4.3 D0 0 1S 2 7= 1§ U6 OSSR 0 =SSO IO 4
4.4 (07635035910 05) Tor= U [0 ) o 1000000, DS F 5
4.5 Roles, responsibilities and authority ... e 5
5 Performing an energy audit. ... e
5.1 General........ccccccocc
5.2 Energy audit planning ...
5.3 Opening meeting..............
5.4 Data collection.......
5.5 LY EE= T U U Q<D 00 1S N ] o OSSO .
5.6  Conducting the SIte VASIt. ... b
5.7  AnalysiS....n
5.8  Energy audit reporting...
5.9  CloSING MEETING ..o S e
Annex A (informative) Guidance on the use of .this International Standard..............cccccoocofoen 14
BIDI{OGIAPIY ... o 22

© 1S0O 2014 - All rights reserved iii


https://standardsiso.com/api/?name=7bbe499f72ffae20a1e6d7ac6bf44023

ISO 50002

: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

The purpose of this International Standard is to define the minimum set of requirements leading to the
identification of opportunities for the improvement of energy performance.

An energy audit comprises a detailed analysis of the energy performance of an organization, equipment,
system(s) or process(es). It is based on appropriate measurement and observation of energy use, energy
efficiency and consumption. Energy audits are planned and conducted as part of the identification
and prioritization of opportunities to improve energy performance, reduce energy waste and obtain
related environmental benefits. Audit outputs include information on current use and performance and
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|may” indicates a permission;

|can” indicates a possibility.or a capacity.

fits.

nergy audit can support an energy review and can facilitate monitoring, measurement
scribed in ISO 50001, or it can be used independently.

International Standard allows for differences in approach and in termsJof scope, bd
objective and seeks to harmonize common aspects of energy auditing in order to enh
ransparency.

hted iterations of certain steps.

energy audits that can be supplemented by equivalent national audit standards. Fo1
fic types of facilities, processes or equipment, referto the relevant international, natio
lards and guidelines, some of which are referenced in the Bibliography.

is International Standard, the following verbal forms are used:
shall” indicates a requirement;

should” indicates a recommendation;,

hnd analysis

undary and
ance clarity

bnergy audit process is presented as a simple chronological, séguence, but this does not preclude

brk common
" auditing of
hal and local
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INTERNATIONAL STANDARD ISO 50002:2014(E)

Energy audits — Requirements with guidance for use

1 Scope

This International Standard specifies the process requirements for carrying out an energy audit in
relation to energy performance. It is applicable to all types of establishments and organizations, and all
forms of energy and energy use.

This|International Standard specifies the principles of carrying out energy audits, requirenllents for the
cominon processes during energy audits, and deliverables for energy audits.

This| International Standard does not address the requirements for selection”and eyaluation of
the qompetence of bodies providing energy audit services, and it does not cover the auditing of an
orgahization’s energy management system, as these are described in ISO 50003.

This[[nternational Standard also provides informative guidance on its«usé (see Annex A).

2 Normative references

Therk are no normative references.

3 Terms and definitions
For the purposes of this document, the followingterms and definitions apply.

3.1
audif objective
purppose of an energy audit (3.3) agreed between the organization (3.13) and the energy auditor (3.5)

3.2
boundary
physical or site limits and /or.organizational limits as defined by the organization (3.13)

Note [l to entry: The boundary of an energy management system can be different from the boundary of an energy
audit|(3.3).

Note 2 to entry: Thé energy audit can include one or more boundaries.
EXANPLE The whole site and all energy using systems; the boiler plant; the vehicle fleet.

3.3
energy-audit
systematic analysis of energy use (3.12) and energy consumption (3.7) within a defined energy audit scope
(3.4), in order to identify, quantify and report on the opportunities for improved energy performance
(3.10)

Note 1 to entry: “Energy audit” is the normal expression in English. There are other expressions for the same
concept, e.g. “diagnosi” in Italian and “diagnostic” in French.

3.4

energy audit scope

extent of energy uses (3.12) and related activities to be included in the energy audit (3.3), as defined by the
organization (3.13) in consultation with the energy auditor (3.5), which can include several boundaries

EXAMPLE Organization, facility/facilities, equipment, system(s) and process(es).

© ISO 2014 - All rights reserved 1
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Note 1 to entry: The energy audit scope can include energy related to transport.

3.5

energy auditor
individual, or team of people, conducting an energy audit (3.3)

Note 1 to entry: Energy audits can be conducted by the organization (3.13) using internal resources or external

resources, su

ch as energy consultants and energy service companies.

Note 2 to entry: An energy auditor, whether internal or external, needs to work with internal personnel relevant
to the defined energy audit scope (3.4).

[SOURCE: E]
and substity

3.6

energy balg
accounting
consumptiorn

Note 1 to ent
scope (3.4), a
or energy cof

Note 2 to ent]
against the e

3.7
energy con
quantity of ¢

[SOURCE: IS

3.8

energy effi
ratio or othd
an input of ¢

EXAMPLE
operate/ener

Note 1 to ent
[SOURCE: I

3.9
energy floy
description

N 16247-1:2012Z, 3.2, modified — T he expression group of people or body  has been de
ted by “or team of people”.]

ince
of inputs and/or generation of energy supply versus energy outputs~based on ej
(3.7) by energy use (3.12)

Iy: Energy storage is considered within energy supply or energy use. Ifiricluded in the energy
h energy balance needs to include energy storage and feedstock variation, as well as wasted ef]
tent in material flows.

y: An energy balance reconciles all energy, goods and productSithat enter the system boundary
hergy, goods and products leaving the system boundary.

sumption
bnergy applied

0 50001:2011, 3.7]

Ciency
r quantitative relationship betweeén an output of performance, service, goods or energy
nergy

Conversion efficiency; €nergy required/energy used; output/input; theoretical energy us
oy used to operate.

Fy: Both input androntput need to be clearly specified in quantity and quality, and be measurah

0 50001:2011-3.8]

I
or-mapping of processes for transfer of energy or conversion of energy within the de

eted

hergy

audit
ergy,

(3:2)

r and

ed to

fined

energy audi

3.10

scape (3.4)

energy performance
measurable results related to energy efficiency (3.8), energy use (3.12) and energy consumption (3.7)

[SOURCE: ISO 50001:2011, 3.12, modified — Notes 1 and 2 have been deleted as they are specific to
energy management.]

3.11

energy performance indicator

EnPI

quantitative value or measure of energy performance (3.10), as defined by the organization (3.13)

Note 1 to entry: EnPIs could be expressed as a simple metric, ratio or a more complex model.
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[SOURCE: ISO 50001:2011, 3.13]

3.12

energy use

man

ner or kind of application of energy

EXAMPLE Ventilation; lighting; heating; cooling; transportation; processes; production lines.

[SOURCE: ISO 50001:2011, 3.18]

3.13

organization

company, corporation, firm, enterprise, authority or institution, or part or combination ther
incoifporated or not, public or private, that has its own functions and administration.and
authprity to control its energy use (3.12) and consumption

Note

[SOURCE: ISO 50001:2011, 3.22]

3.14

releyant variable
quantifiable parameter impacting energy consumption (3.7)

EXANMPLE Ambient weather indicators; operating parameters’ (indoor temperature, light le}

hour

4 Principles

4.1

An ehergy audit is characterized by relianice on a number of principles. These principles h
the ¢gnergy audit an effective and reliablé tool in support of management decisions and
providing information on which an organization can act in order to improve its energy perf

Adhgrence to these principles provides a consistent approach to an effective energy audi
enable energy auditors, workingindependently from one another, to reach similar conclusio
circymstances.

It is
thro

The
audi

4.2

1 to entry: An organization can be a person or a group of people.

$; production throughput.

General

essential that energy auditor(s) are familiar with applicable health and safety r¢
nighout the auditprocess.

brganization selects the energy auditor(s) based on the expected energy audit scope,
t objectives and their competencies.

bof, whether
that has the

vel); working

elp to make
controls, by
ormance.

[ that would
nsin similar

Pquirements

boundaries,

Energy auditor

4.2.1 Competency

Application of the following principles by the energy auditor is fundamental to the success of the energy

audi

t.

The energy auditor shall have the knowledge and skills necessary to complete the defined energy audit
scope. Competence can be shown by:

a)

b)

appropriate education, skills, experience and/or training considering local or national guidelines

and recommendations;

relevant technical skills specific to the energy uses, scope, boundaries and audit objective;
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c) knowledge of appropriate legal and other requirements;

d) familiarity with the energy uses being audited;

e) knowledge of the requirements of this International Standard, national and local energy auditing
standards;

f) (for a team member designated as lead energy auditor) having the skills to manage and provide
leadership to the energy audit team: a lead auditor should have managerial, professional and
leadership skills in order to manage a team.

NOTE1  Where there is a single auditor, he/she is considered to be the lead auditor.

NOTE 2  Where a national or local energy auditor certification scheme, or equivalent, is availablejcertified

energy audit

NOTE 3
and improve
could be achi
experience, s

4.2.2 Con

The confide
prior to thd
for persona

rs can be considered. Some schemes can be technology specific.

auditing knowledge, technical skills and personal attributes. Continual professional develop
bved through means such as attendance at meetings, seminars, conferences, technical training,
plf- study, coaching, or other relevant activities.

fidentiality

htiality of the audit deliverables shall be agreed upon by €he'organization and the au
start of the energy audit. Energy audit information ‘shall not be used inappropri
gain by the energy auditor, or in a manner detrimental to the legitimate interest g

organization.

NOTE

4.2.3 Obj

The energy
financial or

If the organ
made to ren

TIis concept includes the proper handling of sensitive or confidential information.

pctivity

huditor shall act independently and in-an impartial manner. Conflicts of interest (pers
pther) shall be identified and diselgsed to the organization in a timely manner.

jove bias and encourage objectivity.

The energy auditor is encouraged to demonstrate continual professional developmient to maintain

ment
work

ditor

ately
f the

onal,

zation intends to carry out an energy audit using internal personnel, every effort shoulld be

4.2.4 Access to equipment, résources and information

For completfion of the energy audit based on the defined energy audit scope and boundaries, acc¢ss is

required to:

a) the orgdnization; facility/facilities, equipment, system(s) and process(es);

b) personnel (engineering, operations, maintenance, etc.), their equipment vendors, contractors and
others tocallect information pertinent and useful to the energy audit and analysis of data;

c) otherinformationsources,suchasdrawings, manuals, testreports, historical utility bill information,

monitoring and control data, electrical equipment panels and calibration records.

4.3 Energy audit

The energy audit shall be conducted according to the following principles:

a)
b)

the audit is consistent with the agreed energy audit scope, boundary and audit objective(s);

the measurements and observations are appropriate to the energy uses and consumption;

c)

the collected energy performance data are representative of the activities, processes, equipment
and systems;

© ISO 2014 - All rights reserved
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d) the used data for quantifying energy performance and identifying improvement opportunities are
consistent and unique;

e) the process of collecting, validating and analysing data is traceable;

f) the energy audit report provides energy performance improvement opportunities based on
appropriate technical and economic analysis.

NOTE

effective decision making.

Appropriate analysis is consistent with the energy audit scope and sufficiently detailed to allow for

4.4

The
to fa
teany

4.5

The
auth

NOTH

5 1

5.1
The ¢

a) {

Conmnmmunicabion
COTIIIIanmcatronn

bnergy auditor and organization shall establish communication channels and method
'ilitate the audit in a timely manner. Clear lines of communication are essential for the
,among the team and with the organization, in a timely manner.

Roles, responsibilities and authority

energy auditor(s) and the organization shall determine their respective roles, respong
brity prior to the start of the energy audit.

Annex A provides guidance on the typical roles and respofisjbilities during an energy au

Performing an energy audit

General
bnergy audit process consists of the following stages, as illustrated in Figure 1:

bnergy audit planning (5.2);

)

b) ]:)ening meeting (5.3) and data collection (5.4);

easurement plan (5.5);

S necessary
energy audit

ibilities and

lit.

d) ¢onducting the site visit'(5.6);
e) analysis (5.7);
f) ¢nergy auditreporting (5.8);
g) ¢losing meeting (5.9).
Opening
meeting {
- =9 B Conducti E
Energy audit Measurement onducting nergy Closing
planning plan sit;h\?isit Angl¥sis rezggtli;g meeting
[5.2] e [5.5] [5.6] (5.7 [5.8] [5.9]
collection f |
[5.4]
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5.2 Energy audit planning

Energy audit planning activities are essential to define the energy audit scope and the objective(s), and

to gather pr

eliminary information from the organization.

In order to develop the energy audit scope and ensure that an effective energy audit is conducted, the
following shall apply.

a) The energy auditor and the organization shall agree on the following:

1) the

energy audit scope, boundaries and objective(s);

2) needs and expectations to achieve the audit objectives;

3) the

NOTE 1
of audit.

4) the

level of detail required;

Annex A provides guidance that might be useful at the planning stage, includingindicative

time period to complete the energy audit;

5) criteria for evaluating and ranking opportunities for improving energy performance;

Lypes

EXAMPHE1 Return oninvestment; potential energy saving over time; life cycle costing; incrementall cost

analysis
NOTE 2

6) tim

for replacement with more energy efficient equipment.
Opportunities for improving energy performance can inelide non-energy benefits.

e commitments and other resources from the organization;

7) relgvant data to be made available prior to the start of the energy audit;

EXAMPIE 2  Drawings; plant layout; historical energy consumption; utility bills when appropr

verified;
inspecti

equipment manuals and other technical documentation, including planned measurement a
ns to be made during the energy audits

8) explected deliverables and report format;

9) whether a draft of the final report should be presented to the organization for comment;

10) the
11) the

organization’s representative responsible for the energy audit process;

process for agreeing on any change in the energy audit scope.

b) The endrgy auditor<hall request information to establish the energy audit context, includin
applicalle:

1) reg
2) reg

1latory requirements or other variables affecting the energy audit;

hlatory or other constraints affecting the scope or other aspects of the proposed er

ately
hd/or

g, as

ergy

audit;

3) strategic plans that may affect the organization’s energy performance;

EXAMPLE3  Asset management plans; changing product mix; expansion plans; planned pro
outsourcing facilities management or equipment maintenance.

4) management systems, such as environmental, quality, energy management or others;

jects;

5) factors or special considerations that may change the energy audit scope, process and

con

clusions;

© ISO 2014 - All rights reserved
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6) any considerations, even subjective ones, including existing opinions, ideas and restrictions

relating to potential energy performance improvement measures.

c) The energy auditor shall inform the organization of:

1) facilities, equipment and services required to enable the energy audit to be carried out;

2) commercial or other interest which could influence his or her conclusions or recommendations;

3) any other conflict of interest issues.

5.3

Onening meeting
r (=] (=]

The purpose of the opening meeting is for the energy auditor to brief interested partigs regarding
the gnergy audit objectives, defined energy audit scope, boundaries and methods; and tq review the
arrapgements for the energy audit (e.g. site safety inductions, access, security, ete.)\

NOTE 1

A meeting can include telephone calls, teleconferencing and other electronic methods.

a) The energy auditor shall request the organization to:

by

4)

assign personnel to assist the energy auditor, or appropriate individuals constitut
for the purpose: these individuals shall have the necé€ssary competences and

bd as a team
huthority to

request or carry out direct operations on processes and.equipment, support the defined energy

audit scope and objectives;

inform the appropriate personnel and other interested parties about the energy| audit, their

roles, responsibilities, cooperation and any requirements placed on them;

ensure the cooperation of the affected parties;

confirm any unusual conditions thatymay affect the energy audit or energy performance, i.e.
maintenance work, special visits\(customer, regulatory, etc.), significant changes in) production

volumes and others.

INOTE 2  Some of these requirements might already have been addressed at an earlier stage.

b) The energy auditorshall agree with the organization on:

)
1)
)

L

arrangements for access, as required by the defined energy audit scope for the ene

requirements for health, safety, security and emergency rules and procedures;

availability of resources, including energy data and the need for additional metering;

Where the energy auditor is.not an individual, a member of the energy auditing team shall be
nominated as lead energy auditor.

rgy auditor;

5)
6)

oo e O I O T ot o g T E e T e (S 5 T T e i e D u ot LY,

requirements for any special measurements, if needed;

procedures to be followed for installation of measuring equipment, if needed.

The energy auditor shall review the details of the energy audit planning with the organization,
including schedules, processes, the possible need for additional metering equipment, interviewing
the organization’s personnel, meetings, site visits, etc.

© IS0 2014 - All rights reserved
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collection

Where available, the energy auditor shall collect, collate and record the appropriate energy data that

support the

a) alistof

audit objectives. This includes the following information:

energy consuming systems, processes and equipment;

b) detailed characteristics of the energy uses within the defined energy audit scope, including relevant
variables and how the organization believes they influence energy performance;

c)  historic

1) ene
2) reld
3) reld

EXAMP]]

4) op¢
cov

d) monitoy
EXAMPI

NOTE

company.

e) futurep
EXAMPI|

EXAMPIL
implicat

EXAMP]]

f) design,
EXAMPIL
g) energy

h) current

i) otherrg

al and current energy performance data, including:

rgy consumption;

vant variables;

vant related measurements;

E1 Power factor measurements; results from a thermographic or compressed air survey.

rational history and past events that could have affected energy censumption in the p
ered by the data collected;

ing equipment, configuration and analysis information;
E2  Local gauges, distributed control systems, instrumentation types.

The availability of measured data can be collected and eollated by an external party, e.g. a t
V.

lans that may affect energy performance;
E3 Planned expansions, contractions or,changes in production volume.

E4 Planned changes in, or replacement of, equipment or systems that have significant e
ons.

E5 Removal or the outsourcing of facilities, equipment or systems.
bperation and maintenan¢ce’documents;
E6  As-built drawings, equipment specification sheet; plot plan; control system data.

hudits or previeusSistudies related to energy performance;

)

levant economic data;

briod

tility

hergy

energy rate.schedule(s) (or tariffs) or a reference rate (or tariff) to be used for financial
analysig;

Hox o oz dh o e ni fioan o 1t nargiz 1y nd caonciiranti o,
T T C I A= 8

j)  knowle

COTTSUTITpPTIUTY,

k) the energy distribution system and its management.

5.5 Meas

urement plan

For any on-site data measurement and collection, the energy auditor and the organization shall come to
anagreement on ameasurement plan. The data measurement plan may be revised based upon the energy
auditor’s findings during the energy audit. The main items that shall be included in the measurement

plan are:

a) alist of relevant measurement points and their associated processes and measuring equipment;

© ISO 2014 - All rights reserved
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b) identification of any additional measurement points, suitable measurement equipment, their
associated processes and feasibility of installation;

c) accuracy and repeatability required for the measurements and their associated measurement
uncertainty;

d) measurementdurationand frequency for each measurement,i.e.individual data points or continuous
monitoring;

e) acquisition frequency for each measurement;

f) asuitable time period where the activities are representative;

g) televant variables provided by the organization, e.g. operating parameters and production data;

h) responsibilities for carrying out the measurements, including personnel workjng for, orfon behalf of,
the organization;

NOTHE 1 The people responsible can be from the organization, the energy auditor,or an externallbody such as

a subfontractor.

i) (if feasible or practicable) calibration and traceability of measurément equipment.

NOTHE 2 It is important that some required data, such as historieall monthly production and ytility bills, is

provided by the organization: the organization clarifies the accuracy’ of its own energy, production and other

data;[the auditor confirms whether the analysis is based on accurately metered data and specify how the data has

been|obtained, i.e. read from a meter, estimated or otherwise¢calculated; the analysis also verifies|that the data

sets 4re comparable.

Samjpling procedures may be required when it is not practical or cost effective to examine
infor
and methods should be selected based on theirsuitability for the scope of the energy audit.

mation during an energy audit. Sampling iszdescribed in ISO 19011:2011, Clause B.3,

all available
Procedures

vided in 5.4;

ndary, audit

e,

can lead to

al practices;

NOTHE 3  Annex A provides additional guidahce on the data measurement plan.

5.6 | Conducting the site visit

5.6.1 Management of field work

The ¢nergy auditor(s) shalk

a) o¢bserve the energy uses within the organization and compare with the information pro

b) ¢valuate the~eénergy use and consumption according to the energy audit scope, bou
objective(s) and agreed methods;

c) Wndéerstand the impact of operating routines and user behaviour on energy performan

d)

e) listareas and processes for which additional data are needed for later analysis;

f) ensure that measurements, observations and past data are representative of operation
NOTE1 Facilities can have two or more modes of operation, e.g. “day”, “night”, “evening” or “weekend”.
There can also be seasonal operational differences, e.g. for a food processing facility.
NOTE 2 It can be beneficial to make observations and measurements outside normal working hours,
during shut-down periods, or when no climatic load is expected.

g) ensure that historical data provided is representative of normal operation;
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h) promptly inform the organization of any unexpected difficulties encountered during the energy
audit, including access to data and documentation.

5.6.2 Site

visits

The energy auditor shall agree with the organization to:

a) identify one or more individuals to provide access and act as guide and escort for the energy auditor
during site visits, as required: these individuals shall have necessary competences and authority to

request

or carry out direct operations on processes and equipment, if required;

b) where 3
loggers
authorit
on proc

c) give theg
EXAMPI|

d) permit
energy

If the organ
5.7 Analy

5.7.1 Gen

In order to
availability
necessary, t

The energy
a) use traf
b) documsd

c) ensure |
have be

d) conside
for imp;

P | . =l e 1 . A | s . - A | 1 b . o b |
51 CCU UUTIITg UIT TIHCTTI gy dUUIU PIdIIing, TUTIILIT Yy UIC Ul HHTUT' T TTHTUIVIUUA4LS tU TS LdIT

y to ask the authorized operation or maintenance personnel to carry out direct.opera
bsses and equipment, if required;

energy auditor access to relevant documents (see data collection in 5.4);
E Drawings, manuals and other technical documentation.

the installation of energy monitoring equipment and data loggers as agreed durin
hudit planning.

Sis
eral

facilitate an effective energy audit, the energy auditor(s) shall evaluate the validity
pf data provided and highlight any issues that would prevent the audit from continui
he energy auditor may propose a difféerent method to collect or supplement the data.

huditor shall:
sparent and technically appropriate calculation methods;
nt the methods used and-any assumptions or estimates made;

hat the variables.that affect measurement uncertainty and their contribution to the re
en taken into aecount;

oving eflergy performance.

5.7.2 Anarysis of current energy performance

zation is unable to meet these requests, the energy audit-seope may need to be revised.

data

hnd energy monitoring equipment during site visits: these individuals should have necégsary

kions

b the

and
ng. If

sults

' any regulatory or other agreed schemes or constraints that would impact opportunities

During this phase, the energy auditor shall establish and evaluate the current energy performance of
the energy uses within the defined energy audit scope.

The current energy performance provides the basis for evaluating improvements and shall include:

a) abreakdown of the energy consumption by use and source;

b) energy uses accounting for substantial energy consumption;

c) where available and comparable, comparison with reference values of similar processes;

d) ahistorical pattern of energy performance;

e) expecte

10

d improvements for energy performance;

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=7bbe499f72ffae20a1e6d7ac6bf44023

ISO 50002:2014(E)

f) where appropriate, relationships between energy performance and relevant variables;

g) an evaluation of the existing energy performance indicator(s) and, if necessary, proposals for (a)
new energy performance indicator(s).

NOTE Data verification refers to a documented method that is used to verify whether or not the data set is
precise, consistent and unique. The data verification method is able to correct raw data set so that the verified
data set is accurate, consistent and unique.

5.7.3 Identification of improvement opportunities

nerayv auditor shall identifiz enerav nerformance imnrovement annortunities bhased i
The o) o4 5) P ¢ P on analy51s

and the following:

a) their own competency and expertise;

b) ¢valuation of the design and configuration options to address the system needs;
NOTE1 The minimum energy consumption for a system to deliver an outputor service.
c) the operating lifetime, condition, operation and level of maintenance/of the audited objgcts;
d) the technology of existing energy uses in comparison to the most efficient on the market;
e) bestpractices, including operational controls and behaviours;
f) fluture energy use and changes in operation.

NOTHE 2  Opportunities for improving energy performarnce can also be complemented by suggestions for
alternative energy sources, fuel switching, cogeneration,renewable energy sources, etc.

5.7.4 Evaluation of improvement opportunities

The energy auditor shall evaluate the imipact of each opportunity on the current energy gerformance
basef on the following:

a) ¢nergy savings over an agreed\time period or expected operating lifetime;
EXAMPLE Energy savings, improvements in specific energy consumption, etc.
b) flinancial savings ariticipated from each improvement opportunity;

c) necessary inveStuients;

d) agreed economic and other criteria identified in the energy audit planning;

e) othermon-energy gains (such as productivity or maintenance);

f) theZranking of energy performance opportunities;

g) potential interactions between various opportunities.

NOTE1 The organization might need to undertake additional work to fully identify and quantify impacts of
opportunities.

NOTE 2  As far as possible, opportunities are assessed over the planned or expected operating lifetime.

Where appropriate to the agreed energy audit scope, boundary and audit objective of the energy audit,
the energy auditor should complement these results with requirements for additional data and define
further analysis needed.
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5.8 Energy audit reporting

5.8.1 General

In accordance with 5.2, the auditor should agree on a reporting schedule. When reporting the energy
audit results, the energy auditor shall:

a) ensure that the energy audit requirements agreed with the organization have been met, including
agreed methods and reporting formats;

b) identify the relevant measurements made during the energy audit, including the following details:

1) fred
2) rati
3) diff]
4) mes:
c) state wl
d) summa
e) asappli
f) provide

g) suggest

NOTE D¢
implementat

5.8.2 Ene

The content
objective(s)

The energy

a) executiy

1) sunmpmary of energyuse and consumption;

juency, consistency, accuracy, repeatability and representativeness of the data;
onale for the measurements and how they contribute to analysis;

iculties encountered in data collection, site visit and analysis;

isurement and sampling uncertainty and the effects on the reported, data;
hether the basis for the analysis is calculations, simulations or estimates;

rize the analyses detailing any estimates, assumptions and uficertainty;

cable, state the limits of accuracy for savings and costs;

a prioritized list of energy performance improvement-opportunities;
recommendations for the implementation of the.ppportunities.

tpending on the agreed level of detail for the energy audit, this can include feasibilif]
on, action steps, etc.

gy audit report content

of the report shall be appropriate to the defined energy audit scope, boundarieg
of the energy audit.

hudit report shall include the following topics:

ye summary:

king of opportunities for improving energy performance;

vestedimplementation programme;

y for

and

und:

2) ran
3) sug
b) backgrd
1) gen

eral information on the organization, energy auditor and energy audit methods;

2) relevantlegal and other requirements applicable to the energy audit;

3) statement of confidentiality;

4) con

12

text of the energy audit;
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5) energy audit description, defined scope and boundaries, audited objective(s) and timeframe;

c) energy audit details:

1) information on data collection:

i) measurement plan (see 5.5);

ii) type of data used (acquisition frequency, measurement period, which is measured and
which is estimated);

iii) copy orreference to key dataused,includingtestreports, calibration certificates, equipment

d) o¢pportunities for improving energy performance:

e)

5.9
Befo
At th|

4) criteria for ranking opportunities for improving energy performance;

1

records in accordance with 5.2 (energy audit planning);
) analysis of energy performance and any energy performance indicator(s);

) basis for calculations, estimates and assumptions and the resulting accuraey;

) recommendations and the suggested implementation programme;

) assumptions and methods used in calculating energy.savings, and the resulting|accuracy of
calculated energy savings and benefits;

) assumptions used in calculating costs of implementation, and the resulting accuragy;
}) appropriate economic analysis, including known financial incentives and any non-energy gains;
) potential interactions with other proposed recommendations;

) measurement and verification_methods recommended for use in post-implementation
assessment of the recommended opportunities;

onclusions and recommendations.

Closing meeting
"e the closing meeting;the report on the energy audit shall be provided to the organizgtion.

e closing meeting-the energy auditor shall:

a)
b)

)

if @pplicable, identify items requiring further analysis or follow-up by the energy auditor.

resent the'results of the energy audit in a way that facilitates decision making by the ofganization;

e ableto'explain the results and address questions;
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Annex A
(informative)

Guidance on the use of this International Standard

A.1 Applicability of this International Standard

This Interndtional Standard is based on good practice from energy management and energy aud

It includes

minimum set of requirements to improve the specification, execution, acceptance

closure of ah energy audit. Since innovation and differentiation are important contributors’to e
auditing value added, this International Standard focuses only on the generic processes.and outc
to be expected from an energy audit. Organizations and external energy auditors areencouraged t

additional

The applical
anumber of
of auditor, al
necessarily
of the audit.

ethods, approaches, technologies or software.

ilityand use of this International Standard and specificrequiremghfswill be dependent
factors, such as the energy consumption of the organization andthe audited object, the
\d the purpose of the audit. In some circumstances, not all of the standard requirement
be applicable. Some of the requirements may be too costlyand not relevant for the pui
When the energy cost and reduction opportunities fortheaudited object are proportio

small, the energy audit cost should be appropriate for the application.

In order to (
evaluation
recommend

A.2 Appl

[ISO50001r
An energyr
energy use g
use, identif}
future energ

The use of 3
to complete
review prod
flow analysi
an organiza
review or d

btain benefits from an energy audit, organizatiofs should provide resources for post-

ed energy performance improvement oppartunities and any energy management actid

bquires that an energy review be'eonducted and energy performance be improved over
bview carried out in accordangee 'with ISO 50001 shall consist of analysis of past and pr
nd consumption based on measurement and other data, identify areas of significant er]
, prioritize and record_opportunities for improving energy performance, and esti
'y use and consumption.:

the energy review or demonstrate energy performance improvement, e.g. internal er
edures bytenergy managers of the organization utilizing methods in ISO 50004, er
s for the‘opganization followed by improvement potential analysis, or other tools. How
Lion may wish to conduct an energy audit to provide information for an ISO 50001 eq
bmonstrate energy performance improvement at particular points in time, for the au

objects.

jcability of this International'Standard to an ISO 50001 energy review

ting.

and
ergy
bmes
D use

ipon
type
5 will
pose
nally

hudit

f audit recommendations to enable decisions\to be made on whether to implemen{t the

ns.

fime.
bsent

ergy
mate

n energy audit isnot a requirement for ISO 50001 and other procedures may be utilized

ergy
ergy
ever,

ergy
dited

If an organization decides to complete an energy audit to facilitate an ISO 50001 energy review or
demonstrate energy performance improvement, the energy audit is not required to be in accordance
with this International Standard, unless specifically designated by the organization. While ISO 50001
does not require energy audits to be carried out in accordance with this International Standard, if an
organization does so, this can help it to undertake comparable audits between different sites, fleets or
activities and therefore to prioritize energy performance improvement actions. Additionally, an energy
audit may be conducted without the intention of providing information for an ISO 50001 energy review.
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A.3 Assessment of audit types

A.3.1 General

Depending on the needs of the organization, one or more of the following types of assessment (as
summarized in Table A.1) may be selected as a guide to the determination of the scope and level of detail
of the audit.

The types of audit outlined in Table A.1 are not absolute requirements. Organizations may adjust the
level of detail of the energy audit between type 1 and type 3 to suit the needs of the organization. Type 1
represents the minimum level of detail that might be appropriately referred to as an energy audit.

The appropriate level of detail required for an audit depends on the object of the audit, thé
and e¢nergy consumption and the resources available for the audit. As a preliminary audit
orgahization and the energy auditor should establish the availability of data for the“ener
detefmine whether or not the data are sufficient to enable a more detailed type of audit.

meagurement is required, the organization and the auditor should typically;agree on t

requ

red measurements before undertaking the audit. For audits at or above'type 2, it is 3

the qrganization and the auditor to agree on a current or a reference tariff to be used
analysis.

Ther]

basefl on the level of detail required for the audit and the familiarity of the auditor with th
startrup meeting). Based on the level of detail, an organization‘may choose an external audi

requ

Ther

rements of this International Standard.

internal and external auditors.

High

level energy surveys, such as a brief site walk-through or a simple analysis of monthly

are greliminary activities that might be undéertaken in advance of an audit, but should not b
as erlergy audits. In such cases, organizatiens may refer to the standard requirements as b
but not necessarily comply with the standard requirements.

A.3.2

Energy audit considerations

Organizations need to be aware that the scope of the energy audit and the requirements for

have

a)
b)
‘)
d)
e)
f)

a marked effect on the)cost of the audit. Factors that might affect audit costs include:
the level of uncertainty/accuracy;

the extent to'which longer payback opportunities are investigated;

tthe scope/boundaries of the audit;

the‘availability of data, both energy performance data and equipment-related data;

energy uses
activity, the
ry audit and
f additional
he extent of
dvisable for
for financial

e may be some parts of this International Standard that are not applicable for interpal auditors,

b area (e.g. a
[ to meet the

e may be some cases where the organization chogses to undertake an audit using a cogbination of

energy bills,
b referred to
est practice,

analysis can

the availability of previous energy audit reports/studies;

the complexity of the site and whether processes and equipment are unusual or custom designed.

Organizations should discuss the energy audit scope with the energy auditor to ensure that the energy
audit balances analytical rigour and the costs of the audit.
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Table A.1 — Indicative details of energy audit types

pe 2 or Type 3 energy audits.

entification of focus areas for energy
anagement resources.

= —

—_—

nproved awareness of energy costs
hd the potential benefits of energy
anagement.

)

Type 1 2 3
Typical Facilities / processes or fleets. Single site / process or fleet. Whole site, process, system or fleet.
application
PP Suitable as: Detailed energy audit. Comprehensive energy audit with sig-
. L . . nificant input from the organization.
- energy audit of smaller organizations |Generally not cost effective for organi-
or facilities, or zations with smaller energy budgets. Generally only cost effective for
. . . organizations with high energy spends
- prellmma_r_y_audlt for larger organiza- or institutions with targeted capital
tions or facilities. investment grants.
Also applicable at the system level (e.g.
compressed air).

Busi- Ihdication of potential savings and ben- |Identification and evaluation of arange |Identification and evaluation of agfange
ness need | efits that could result from undertaking | of coherent and specific opportunities |of coherent and specific enexgypeffor-
addressed |mpore detailed investigations, suchasa |with quantified costs and benefits. mance improvement oppOrtunitief with

T

Identification of opportunities for fur-
ther or more detailed investigation.

Auditors should have appropriate
technical, managerial and professional
experience and skills, and familiarity
with the energy uses being audited.

Auditors with appropriate professional
skills and expertise analyse energy and
process data to identify and evaluate
opportunities.

identified costs and benefits, inclyding
quantification of “non-erergy” gains.

Auditors should’have appropriate
technical, mafagerial and professjonal
experience-andskills, and familiagity
with the-specific energy uses beinf
audited ~.to analyse detailed energy and
procéss data to identify and evalujite
opportunities.

More detailed investigation of oppor-
tunities.

Consideration of business strategiles in
the audit.

Data collec-

Basic engineering or technical training

Overall available energydata; including

Operating/load profile of the site ¢r

tion with a general understanding of energy |daily load profiles. fleet.
spurces and systems. . ) . .
Appropriate relevantvariable data (e.g. | Appropriate relevant variable datj (e.g.
Fhcility energy data, including sub- production data, 0ccupancy data) to production data, occupancy data) fo
npeters and daily load profiles (where |establish EnPls for significant energy |establish EnPIs for significant enefgy
apailable). uses. uses.
Appropriate data on relevant variables |Sub-meterdata. Sub-meter data, evaluated down t¢ load
E .i.slt);‘gﬂgﬁt(;ggri:ﬁt;,no&iupancy data) Full use to be made of available site profile level for significant meters|
' data; Itis not necessary for the auditor |Energy consumption data for the lfey
Sjte equipment lists to include name- to take additional measurements as site processes, systems and equipment.
plate energy data, equipment descrip=\[part of the audit unless the need for . .
tion, operating schedules, duty faetors’ |additional data is required to fulfil the Full use to b,e made of avlallable site
apd estimates of load factors. requirements of the audit scope. data, including metered interval data;
installation of additional sub-metg¢rs
Energy data and information to be col- |for monitoring or conducting of specific
lected in the audit could include: logging exercises should be considered.
- detailed data on energy consuming Data should be collected for a suffjcient
systems, processes and equipment, period to account for the expected
including known relevant variables; range of values for the relevant vafi-
o . . . ables and system demands.
- monitoring equipment configuration,
and analysis information; Energy data and information to bgd ana-
. . . lysed in the audit could include:
- design, operation and maintenance
documents; - detailed data on energy consumjng
- - - SYSTETTS, PTOCESSES AT EUIPTITETTL,
- energy audits or previous studies including known relevant variables;
related to energy and energy perfor-
mance; - monitoring equipment configuration,
and analysis information;
- future plans that affect energy use;
i - design, operation and maintenance
- production and process data for documents;
evaluating performance.
- energy audits or previous studies
related to energy and energy perfor-
mance;
- future plans affecting energy use;
- information on how the organization
manages its energy performance;
- supplier quotes for improvement
opportunities.
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Type 1 2 3
Analysis |Energy consumption data and equip- Analysis of current and historical Analysis of current and historical
ment data to organize by equipment, energy data. energy data.
systems, and/or processes.
EnPIs at plant, fleet, system, process or |EnPIs at plant area or fleet level, and for
Energy use, equipment data to prepare |equipment level for analysis of specific |significant energy uses.
preliminary energy balance and iden- | opportunities, where applicable. . .
tify significant energy uses (SEUs). _ _ D(_etalled energy balance rec_:onc1led
Detailed energy balance reconciled with sub-metering data, using data of a
High-level review of consumption with sub-metering data atannualand |sufficient frequency to capture varia-
profiles to identify anomalies in daily, |profile level, including seasonal or pro- |tion in performance.
weekly, monthly or seasonal patterns. |duction variations, as applicable. .
Mass balance for processes that include
Comparison with available benchmarks | Mass balance for equipment, systems significant product flow$ influencing
to identify high energy consumers or and/or processes that include signifi- energy consumption (offequivalent
inefficiencies. cant product flows influencing energy |analysis of energyand nfass flows).
consumption, or equivalent analysis of . . .
energy and material flows. Eyaluatlonl of thédesignfand configura-
tion of optiensto addresp the system
Balances used to establish current per- |needs.
formance and improvement potential. Q) .
Applieation of a range of|analysis meth-
Evaluation of the design and configura- |ods to’explore relationsljips between
tion options to address the system energy consumption and relevant
needs. variables.
Evaluation of the energy performanee |Recommendations for additional data/
improvement associated with equip- investigation to improved data accuracy.
ment, system or process changes.
Oppdrtuni- |Walk through to visually inspect energy | One or more site energy sutvey(s) can |One or more site energy purvey(s) can
ties identifi- | uses. satisfy audit requiremeénts. satisfy audit requiremerts.
capon Identify and quantify low-cost and Identification of a suite of specificand |Quantification of a rangg of specific and
easily quantifiable energy performance |implementable en€érgy performance implementable energy pprformance
improvement opportunities. improvement 6pportunities, includ- improvement opportunities, including
. o . ing short-term, medium-term and short-term, medium-term and long-
Identification of more capital intensive long-terntactions with energy savings |term actions (if requestdd) with energy
energy pelrf.ormance improvement reconciled against the detailed energy |savings reconciled against the detailed
opportunities at a generic level but_ not | pyajance. energy balance.
taken through to technical resolution.
All, or the majority of, energy perfor- Identification of any enefgy perfor-
mance improvement opportunities pro- | mance improvement opgortunities
vided with costs and benefits, including | where additional data/ifivestigation is
indications of “non-energy” gains (e.g. |required to improve dat or evaluation
maintenance savings improved safety |accuracy.
or reduced environmental impact). . . .
Presentation of draft lis{ of opportuni-
NOTE: Non-energy gains might not ties to the organization for discussion,
always be quantifiable within the scope |to confirm the feasibility of opportuni-
of the audit. ties prior to detailed anglysis/investi-
. gation.
Identification of energy performance
improvement opportunities where Other analysis, techniqugs or experi-
additional data/investigation would mental approaches (e.g. ngineering,
be required to improve or clarify vehicle trials, pilot studips, logistical
measures. approaches, computer siulations,
o . ultrasonic surveys or th¢rmographic
The organlzatlon may l_)e prov1d§d a imaging) may be used to|fully under-
draftlist ofopportumtles_ t_o_rev1ew, in|gtand energy consumptipn.
order to confirm the feasibility or suit-
ability of proposed opportunities prior |Discussion with vendorgto identify or
todetatted aua}ybih/iuvchtigaduu. Ver if_y tatest LCL}[HU}USiC for energy
. . performance improvement.
Comparison against benchmarks.
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Table A.1 (continued)
Type 1 2 3
Opportuni- |Indicative or typical savings calculated |Savings calculated using technology Savings calculated using technology
ties evalua- |using common rules reconciled to the |[specific energy performance improve- |specific energy performance improve-
tion energy baseline. ment opportunities reconciled to ment opportunities reconciled to
. . . detailed energy balance. detailed energy balance and consider-
Nomination of typical payback periods. . . ing system interactions.
. . Costs based on composite of capital
Outh_n_e of steps required t_o generate and labour items using rules of thumb, |Costs calculated based on composite
specific EPIAs that can be implemented. | s dardized costs or readily available |of capital and labour items, to the level
supplier information. Quotes from sup- |of accuracy required by the company’s
pliers are not required. existing capital expenditure process.
Presentationofagreed cconomic anqu NOTE: The (\rgc\hl"lal'l'nh mighf need to
sis, typically including simple payback |assist the auditor with cost data,
but may include methods such as IRR .
or NPV. All energy performance improvenjent
opportunities provided with’costd and
benefits, including “non-energy” gpins.
Presentation of agréed economic
analysis, typically,including IRR of NPV
with simple pay)backs as a minimym,
to provide’input to the organizatiqn’s
capital €xpenditure process.
Outputs |Iqlentification and basic evaluation of Detailed understanding of energy con- |Detailed understanding of energyjcon-
l¢w cost opportunities that can be eas- |sumption and use. sumption and use.
illy implemented. . . I e .
Understanding of relative contribution \{ Identification and analysis of energy
Understanding of energy consumption |from each site’s energy source, average'| saving opportunities, including nq cost,
af a site, system, process or fleetlevel. |and marginal unit costs for each source. |low-cost and capital investment mjeas-
. . . i ures to include energy and non-enprgy
I r?prolved awarenesslof relative con- Identification and .be.151c evaluatioh of benefits, preliminary equipment design
tribution fr_om each site energy source, !0\/\{ cost opportunities thatcan be eas- | . process improvement and detafled
aperage un_lt costs f_or each source and |ily implemented. cost requirements.
the potential benefits of managing o Y X
chergy. Determmatlgn and'analy51s, 1ncl_ud1ng Data for energy review purposes.
comprehensive sayings calculation and
Determination of the extent of more preliminary investment cost, for capital | Examination of metering systems pnd
chpital intensive opportunities. measures. recommendations to address datalgaps.
Compilation of data for energy review/
monitofing purposes.
Operadtional profile and detailed energy
balance
NOTE Tdble A.1 presents a detailed(summary of requirements at three defined types of audit. Each ¢f the
nominated rdquirements is a minimum-\for each type. In some cases, it might be appropriate to go beyond thq level
of detail outlined in the table, as agrieed between the organization and the energy auditor.
A.4 Energy auditorprinciples
A.4.1 Competency
The energy|auditor should have suitable knowledge for the type of work being undertaken angl the
agreed enerjgy_audit scope, boundary and audit objective(s). Appropriate education and training| may

involve prof

essional qualifications in relevant technical or quantitative fields.

The degree of technical and managerial experience and skills required will increase for type 2 and type
3 audits due to the need for process-specific knowledge and the need to identify energy performance
improvement opportunities that can be implemented within the organization being audited.

EXAMPLE

A mechanical engineer with experience in auditing and optimization of boilers in commercial
buildings might not have the knowledge necessary to audit the boiler in a large thermal power station.

A.4.2 Data measurement plan

Energy performance data may be considered representative where it accounts for the typical range of
variation for the relevant variables. The required time period for data acquisition will vary according to
the energy uses and the nature of the processes involved.

18
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