INTERNATIONAL
STANDARD 5

ISO
0004

First edition
2014-12-15

Energy management systems —
Guidance for the implementatio
maintenance and improvement
energy management system

Systemes de management de\l’énergie — Lignes directricq

mise en oeuvre, la maintenance et 'amélioration d’un sys
management de l'énefgie

n,
of an

s pour la
teme de

-_— Reference number
=) — 1SO 50004:2014(E)

© IS0 2014


https://standardsiso.com/api/?name=b2c4e92781db87c2d316609e95392f68

ISO 50004:2014(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=b2c4e92781db87c2d316609e95392f68

ISO 50004:2014(E)

Contents Page
FFOT@WOIM ..........oooooooeeeeeee e85 58558 iv
IIUETOQUICEION......o.c st \%
1 SCOPI ...t 1
2 NOTITNATIVE TEECI@INCES ..........ccccocovooveieissie st 1
3 Terms, definitions and abbreviated tEIMIS ... 1

3.1 Terms and definitions

32 Abbreviatedtermss—/———
4 Energy management System reqUirements..............coee eS| 2

4.1 General FeQUITEIMENTS ...y e

4.2 Management responsibility

4.3 Energy policy ...,

4.4 ENergy Planning ... oo

4.5 Implementation and OPETratioN. ... oo s e 14

4.6 CheCKiNg ..o

4.7 Management review
Annex A (informative) Examples of energy policy ...l e 28
Annex B (informative) Example of energy review............. S e e 30
Annex C (informative) Example of an action plam............. 4000 s 36
Annex D (informative) Developing measurement plamiS. ... e 37
Annex E (informative) Relationship between key€oncepts............cc o 39
BIDIIOZTAPIY . ....oocc s o et 42
© 1S0O 2014 - All rights reserved iii


https://standardsiso.com/api/?name=b2c4e92781db87c2d316609e95392f68

ISO 50004

:2014(E)

Foreword

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

This International Standard provides guidance when implementing the requirements of an energy
management system (EnMS) based on ISO 50001 and guides the organization to take a systematic
approach in order to achieve continual improvement in energy management and energy performance.
This International Standard is not prescriptive and each organization determines how to best approach
meeting the requirements of ISO 50001.

This International Standard provides guidance to users with varying levels of energy management and
EnMS experience, including those:
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ndertaking energy efficiency projects but with little or no EnMS experience;

aving an EnMS in place, not necessarily based on ISO 50001;

aving experience with ISO 50001 and looking for additional ideas or suggestions for improvement.

by management will be sustainable and most effective when it is integrated with an o
hllbusiness processes (e.g.operations, finance, quality, maintenance, humanresources, p
h and safety and environmental).

0001 can be integrated with other management system standards, such as 1ISO 9001, IS
\S 18001. Integration can have a positive effect on business culture, business practice
by management into daily practice, operational efficiency and the operating cost of the 1
m.

examples and approaches presented in this-International Standard are for illustratiy
are neither intended to represent the only\possibilities, nor are they necessarily suital
hization. In implementing, maintaining(r improving an EnMS, it is important that o
t approaches appropriate to their owh-circumstances.

International Standard includes _practical help boxes designed to provide the user
iples and strategies for implementing an EnMS.

ing commitment and engagement by top management is essential to the effective impl
tenance and improvement of the EnMS, in order to achieve the benefits in energy {
ovement. Top management demonstrates its commitment through leadership action
vement in the EnMS; ensuring ongoing allocation of resources, including people to im
1in the EnMS overtime.
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ERNATIONAL STANDARD ISO 50004:2014(E)

Energy management systems — Guidance for the
implementation, maintenance and improvement of an
energy management system

1

This|[International Standard provides practical guidance and examples for establishing, im
maintaining and improving an energy management system (EnMS) in accordance with'th
apprpach of ISO 50001. The guidance in this International Standard is applicable tolany o
regardless of its size, type, location or level of maturity.

This|International Standard does not provide guidance on how to develop an.integrated 1

syst
Whi
syst
2

The

indigpensable for its application. For dated references, only the edition cited applies. I
referfences, the latest edition of the referenced document (including any amendments) appl

ISO 50001:2011, Energy management systems == Requirements with guidance for use

3

3.1

For the purposes of this documlent, the terms and definitions given in ISO 50001 and the foll

3.1.1
compmissioning
process by whichyequipment, a system, a facility or a plant that is installed, is complg

com

3.1.

energy/balance
accounting of inputs and/or generation of energy supply versus energy outputs based

Scope

em.

le the guidance in this International Standard is consistent with the.fSO 50001 energy 1
g¢m model, it is not intended to provide interpretations of the requirements of ISO 5000

Normative references

following documents, in whole or in part, are nopmatively referenced in this docunj

r

[erms, definitions and abbreviated terms

Terms and definitions

letion is tested to verify if it functions according to its design specification and intendec

plementing,
e systematic
rganization,

nanagement
nanagement

1.

ent and are
For undated
es.

bwing apply.

ted or near
| application

| on energy

consumption by energy use

Note 1 to entry: Where present, energy storage can be considered within energy supply or energy use.

[SOURCE: ISO 50002:2014, 3.6, modified — Deleted original Notes 1 and 2 to entry; added new Note 1
to entry]
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3.2 Abbreviated terms

EnMS energy management system
EnPI energy performance indicator
PDCA Plan-Do-Check-Act

SEU significant energy use

HDD heating degree days

4 Energy management system requirements

4.1 General requirements

Itis good prictice to keep the EnMS as simple and easy to understand as possiblewhile still meetinlg the
[SO 50001 fequirements. For example, organizational objectives for energy.htanagement and energy

performanck should be reasonable and achievable and aligned with currentiorganizational or bus

ness

priorities. Dbcumentation should be straight forward and responsive to grganizational needs, as well as
easy to updgte and maintain. As the system develops based on continual improvement, simplicity should

be maintainjed.

Defining the scope and boundaries of the EnMS allows the ofganization to focus their effortq and
resources if] energy management and energy performance improvement. When defining the scop¢ and

boundaries,|an organization should not divide or exclude energy using equipment or systems unles

S itis

separately retered or a dependable calculation can be. made. Over time, the scope and boundarieq may
change due [to energy performance improvement, orgahizational change or other circumstances| and

the EnMS is|reviewed and updated as needed to reflect the change.

Documentirlg the scope and boundaries of the*EnMS can be in any format. For example, it may
simple list, ¢r a map or line drawing indicating what is included within the EnMS.

be a

Practical Help|Box 1 - Items to consider in defining scope and boundaries

Scope:
— What facilitjes are included?

— What operations and activities are“ineluded?

— Is energy foff transport included?

— Are other mgdia, for example,.water and gas flows such as nitrogen included?
— Who is top management'within the defined scope and boundaries?
Boundaries:

— What parts ¢fthe site are included?

— Are all buildings and processes included?
— Are other sites included?

— What parts of the site or locations are not included?

4.2 Management responsibility

4.2.1 Top management

Ongoing top management commitment is a critical factor in the continued success of the EnMS and

the improvement of energy performance. Top management demonstrates its commitment thr

ough

its leadership actions and active involvement in the EnMS. Top management needs to retain its EnMS

responsibilities and should make its actions visible to employees across the organization.

2 © ISO 2014 - All rights reserved
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Top management should understand that a fundamental requirement for demonstration of its

commitment is ongoing allocation of resources - which includes people to implement,

sustain and

improve the EnMS and energy performance over time. One resource area that is often overlooked and
needs to be specifically addressed is the means of gathering and reporting data to support the ongoing

maintenance and improvement of the EnMS.

Early in the EnMS implementation process, top management should initiate ongoing com

munications

across the organization about the importance of energy performance and energy management.
A communication approach that has proven itself within the organization and the organizational

culture is more likely to be effective. Initial communication can be accomplished by top m

anagement’s

announcement of the appointment of the management representative, the establishment of the energy

tea

ectly to the

Energy management and energy performance improvement should align with: the oinganization’s

business strategy and long-term planning and resource allocation processes.

4.2.2 Management representative

Regalrdless of whether the management representative has a technical\background, certain| capabilities

are key to the success of the role. The following capabilities should be considered in t
mangagement representative:

— leading and motivating personnel;

anaging or effecting change;

— ¢ommunicating effectively across all levels of the*organization;
— problem solving and conflict resolution skills;

— Understanding energy use and consumption concepts;

— basic analytical skills to understand-energy performance.

Often the management representative is the individual responsible for the operation of
facility.

he choice of

il process or

Whether the managementsepresentative is internal or external to the organization, top mhanagement
needss to ensure that therepresentative has the appropriate authority to fulfil their dutieg. Additional
cominunications by tep management with employees may be needed in order to clearly gstablish the

authority of an external management representative.

Practjical Help Box 2'- Communication of energy management responsibilities and authorities

Energly management responsibilities and authorities can be defined and communicated in a variety of ways. For example,

— in¢luded'in EnMS procedures or instructions;

they can be:

— incorporatedintojobdescriptions;

— identified in a responsibility matrix;

— setforthin an energy or EnMS manual;

— included in operational and technical training, including workbooks;

— partof employee performance reviews;

— reinforced during awareness training or shift meeting presentations.

Ways that the management representative can ensure that both the operation and control
are effective could include:

a) scheduling regular team meetings;

b) reviewing internal audit and corrective action results;

© IS0 2014 - All rights reserved
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c) the use of management tools such as business scorecards and trends in energy data;
d) reviewing of energy performance indicator (EnPI) control limit anomalies.

Integration of energy management responsibilities with the organization’s performance evaluation
(appraisal) system may improve EnMS outcomes by institutionalizing responsibilities.

Good practice is to have a cross functional energy management team of more than one person that
includes representatives from areas that can affect energy performance. This approach provides an
effective mechanism to engage different parts of the organization in the planning, implementation
and maintenance of the EnMS. Membership of the team may change over time and should be based on
defined rolesrather than named individuals

Practical Help|Box 3 - Considerations in selecting members of the energy management team

Selection of members of the energy management team (as appropriate to the organization’s size and complexity) should consider thp
following:

— personnel r¢presenting a mix of skills and functions to address both the technical and organizational componeuntsiof the EnMS;
— financial de¢ision makers or access to them;

— procuremenft personnel;

— operational personnel, particularly those performing tasks associated with SEUs;

— representat]ves of tenants in commercial buildings, where appropriate;

— individuals yho can take responsibility for operational controls or other elements of the EnMS;

— maintenancg and facility personnel;

— production ¢r other personnel who may be already involved in improvement mechanisms such as continuous improvement teants;
— individuals fhat will further the integration of EnMS into the organization;

— people who fire committed to energy performance improvement and able to promote the EnMS throughout the organization;
— representat]ves from different shifts, where applicable;

— supply chairf managers as appropriate;

— personnel who may not be directly working with energy uses\but may be important, for example accessing critical data (utility energy
bills, building njanagement data, financial data, etc.), making cHanges to work practices, raising awareness.

The team gpproach takes advantage of the diversity of skills and knowledge of individuals| The
organization should consider building-énergy management and improvement capability and capjcity
throughout [the organization. This could include additional training and rotation of the management
representat]ve position and membership of the energy management team.

4.3 Energy policy

The energy policy sets thé.direction for implementing and improving the organization’s EnMS and erjergy
performancg. The pgli¢cy demonstrates the commitment of top management so that the organization is
able to continually maintain and enhance its efforts to achieve improved energy performance.

The energy|pelicy can be developed either before or after the initial energy review. In either|case
the energy policy should be reviewed to ensure its appropriateness to the nature and scale of the
organization’s energy use and consumption. Developing the energy policy before the initial energy
review can provide a strong platform of management commitment on which to build the initial energy
review. Developing it after the energy review can provide solid data and information on which to build a
strong policy. Developing the energy policy before the energy review and then revisiting it to ensure its
appropriateness to energy use and consumption afterwards is a good practice.

Whether the energy policy is made available to the public is a decision by the organization, consistent
with its own priorities and needs. Once the EnMS is fully implemented and begins to mature, the policy
could be made publicly available as part of an improvement to the system (e.g. the energy policy could be
included in sustainability, corporate social responsibility and other annual reports, the organization’s
website, etc.).

4 © ISO 2014 - All rights reserved
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Top management’s commitment is required to fully integrate the energy policy into the underlying
culture of the organization to ensure its continuity. As a part of an integrated management system, it
may be possible to integrate an energy policy with an existing organizational policy (e.g. environmental,
sustainability, health and safety, quality). Care should be taken to ensure that the energy policy is not
weakened or compromised and conforms with ISO 50001 requirements.

During the initial EnMS implementation, defining the energy policy should focus on the commitments
explicitly required. The commitments can be stated using terminology consistent with the culture
of the organization. It is recommended to avoid lengthy policy statements that may be difficult for
personnel to understand and apply. Implementation of lengthy policies can consume significant training
and communication resources. The organization should avoid duplicating within the policy other
comjpponents of the ENMS I.€. sScope and boundaries. The policy statement 1tself need not incjude the fact
that jtis documented, communicated, regularly reviewed and updated as necessary, howevdr, it includes
the required commitments of ISO 50001.

The ¢nergy policy’s support for the procurement of energy efficient products afid’services and design
would not require the organization to always purchase the most energy efficient items. Suif)ort for the
purchase of energy efficient products and services and design for energy ‘performance ifnprovement
should support business productivity and longer term profitability.

In ggneral, the energy policy does not change often. Decisions on changes to the policy are made as
part|of the management review process. Possible reasons to c¢hatige the policy includg changes in
orgahizational ownership, structure, legal and other energy requirements, and major changes in energy
uses) sources, operations or business conditions or as part of continual improvement.

NOTH Examples of energy policies are given in Annex A,
4.4 | Energy planning

4.4.1 General
Energy planning is the “Plan” part of the®DCA cycle of the EnMS.

Energy planning provides the foundation for developing an EnMS that is based on an undefstanding of
an organization’s energy performance. This is the step where the organization’s analysis ¢f its energy
datafalong with other energy information is used to make informed decisions on actions tq continually
imprjove energy performances

Examples of the relatiornship between objectives, associated energy targets, action pllans, EnPIs,
operftional control,-thenitoring and measurement are given in Table E.1. Examples of the frelationship
between significant'énergy uses (SEUs), operational controls, competency and training, procurement,
asso¢iated EnPIs; monitoring and measurement and calibration are given in Table E.2.

4.4.2 Legal requirements and other requirements

Legalrequirementsrefer toapplicable mandatory requirementsrelated toan organization’d energy use,

consumption, or energy efficiency.

Other requirements could refer to voluntary agreements, contractual arrangements or corporate
requirements subscribed to by the organization related to energy use, energy consumption and energy
efficiency.

Information on legal requirements and other requirements can be obtained from a variety of sources,
such as in-house legal departments, government or other official websites, consultants, professional
bodies and various regulatory bodies. If the organization already has a process to determine legal
requirements, that process may be used to identify and access energy related legal requirements. The
process used to identify and evaluate legal compliance should be clear and include a description of how
compliance is assessed. In addition, it should establish the responsibilities for monitoring, reviewing
and ensuring compliance.

© IS0 2014 - All rights reserved 5
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In addition to reviewing legal requirements and other requirements at defined intervals, examples of
occasions when additional review may be required include:

a) changes in applicable legal requirements and other requirements;
b) changes in the operations of the organization that might affect applicable requirements.

Early consideration of legal requirements and other requirements can assist the organization in
identifying related data requirements to address in the energy review. It may be useful to establish a list
of legal requirements and other requirements so their implications can be considered for other parts of
the EnMS including SEUs, operational controls, records, and communication.

Practical Help|Box 4 - Examples of legal requirements and other requirements

Legal requirem
— Local, state,
— Energy perfi
— Regulated e

— Building enq

Other requirem

— Agreements|

— Voluntary p

— Voluntary e

Ents:

provincial, national and international legal requirements;
rmance standards required by law for equipment;

hergy assessment or audit requirements;

rgy codes;

— Energy sourfe installation codes.

ents to which the organization may subscribe, if applicable:

— Organizatiopal guidelines or requirements;

with customers or suppliers;

— Non-regulatpry guidelines;

inciples or codes of practice;

ergy agreements;

— Requirements of trade associations;
— Agreements|with community groups or non-governmental organizations;
— Public comnpitment of the organization or its parent organizatioh;

— Voluntary miinimum specifications for energy performance i{ssued by government or private agencies;

— Network linfits on electricity or gas supply, or limitations dn electricity exports to the network.

4.4.3 Energyreview

The energy yeview is the analyticaljpart of the energy planning process. The quality of the energy rgview
is influenced by the availability,’quality and analysis of the data collected.

When implgmenting an energy review for the first time, the starting point is the available data| The
energy revigw can be improved as the organization gains more experience with energy data management
and decision making'based on energy data analysis.

A good practice{isto utilize the output of any available energy audits or engineering studies as part of
the energy review.

NOTE ISO 50002 provides information on energy audits.
a) Analysis of energy use and consumption

Developing an understanding of the organization’s energy use and consumption is the first step in an
energy review. This is accomplished through:

— identifying current energy sources;
— identifying current energy uses;
— evaluating energy use and consumption, including past and present trends.

The resulting information is used to identify SEUs and energy performance improvement opportunities.

6 © ISO 2014 - All rights reserved
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Energy sources can include, but are not limited to: electricity, natural gas, fuel oil, propane, solar, wind,
biomass, cogeneration and recovered waste energy. In some organizations, it can include externally
supplied energy sources such as compressed air, chilled or hot water and steam. Typically, energy
sources should exclude feedstock except where the feedstock also contributes energy within the scope
and boundaries of the EnMS.

Identification of energy sources can be accomplished through the review of existing records (e.g. utility
bills, fuel delivery receipts, procurement records, etc.). It is good practice to examine energy flows and
end uses to ensure all energy sources are identified. These results form the basis for the remainder of

thee

The

nergy review.

can |
the d
poss

Box

Oncs
perid

and Identify trends. The period(s) selected should be representative efthe variation in or

oper
at led

Addi
perfd
least
more

Ener]
proc

lCAt DtClJ ill thC CIICI 5)’ I CV;CVV ;D };ll}\ills thC CIICI 5)’ SUUICLTOS tU CIIC1 s_y Usto. A oius}c CI
e associated with multiple energy uses. Interviews with organizational personnel res
peration of equipment, systems and processes can be helpful in identifying energy
ble sources for energy use information and energy consumption data can be found in P1
D.

the energy uses are identified, evaluate past and present energy use and-consumptio
d (e.g. one, three, six or twelve months) is established to evaluate(hjstoric energy ¢

htions (e.g. seasonal production, occupancy levels). It is good practice to analyse data fg
st one year to account for seasonal effects and other variablés.

fionally, the data should be of a suitable frequency o uUnderstand the variabilit
rmance and any anomalies in energy consumption. The frequency of data collection
monthly to allow for identification of trends in energy use and consumption. For some
frequent data collection may be appropriate.

bss maps and simulation models.

ergy source
ponsible for
uses. Other
ractical Help

h. A suitable
onsumption
banizational
r a period of

y in energy
should be at
operations,

py use and consumption information should-be presented by graphs, charts, tables, spreadsheets,

Pract]

ical Help Box 5 - Possible sources of energy use.and consumption data

Possil

— CO

each

— mg
ties, e
— es
— m

— eq

— W{

data sheets);

le sources of energy use and consumption data‘include:
mpiled utility bills for the period of examination for each energy source, including individual line items for energy cHf
whenever possible bills should be checkéd for accuracy against utility meter readings and not based on utility estin

attention is needed to check thatthe'period of energy consumption and the period represented by the compiled bill
ther;

ter readings from utilitydneters and applicable submeters (recorded manually or electronically), for energy consunj
(quipment, systems and-processes;

imations of energy\consumption;
del simulations.of.energy use and consumption;

hipment data (e.g. name plate energy rating, stated efficiencies from manufacturer’s equipment manuals, asset inve

ekly or daily maintenance logs (e.g. boiler house logs, compressor run hours);

arges:
ates;

b correspond to

ption of facili-

htory lists and

— Sse

vicelogs (e g vendor or distributer service visit records);

— bil

— control system data;

— bills or other records of purchase of other energy sources, such as fuel oil, coal, biofuels, that may be delivered periodically and stored
onsite;

Is or other records of purchase of compressed air, steam, hot and chilled water;

— energy audit reports or engineering studies;

— records of previous energy reviews.

The outputs from the analysis of energy use and consumption include:

— i

— i
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dentified energy uses;
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— measured or estimated energy consumption associated with each identified energy use for the
period established as suitable.

This information provides a basis for the identification and analysis of SEUs.
b) Based on the analysis of energy use and consumption, identify the areas of SEUs

SEUs are determined for the purpose of establishing priorities for energy management, energy
performance improvement and resource allocation. In identifying areas of SEU, it may be helpful for
the organization to take a holistic view of its uses and consumption of energy within the scope and
boundaries.

The selectign of the number of SEUs should consider available resources since for SEUs ther¢ are
requirements for competency and training, procurement, operational controls, and monitoring and
measurement. Organizations starting to implement an EnMS may find it helpful to limit thé)number of
SEUs with a[plan to develop additional SEUs as resources are available.

Based on thp definition of SEU, the organization has the flexibility to determine SEUs)based on energy
consumptiop, energy improvement opportunity, or a combination of both. Establishing a procegs for
determining SEUs involves deciding the criteria for:

— ‘“substantial energy consumption”, which could include the use of an energy balance to determine
energy |uses that account for at least a certain percentage of the organization’s total erergy
consumjption (alternatively, Pareto analysis could be used for this,purpose);

— “consid¢rable opportunity for energy performance improvement”, which could include the oufputs
of energy audits, engineering studies, interviews with persennel with responsibilities related tjo the
energy lise, comparison with internal and external benchmarks and other information to evajuate
and prigritize energy improvement opportunities.

The determjination of SEUs may be an iterative rather than a sequential process. Opportunities
for improveiment can be an input into the determipation of SEUs at this point in the energy review
process. This includes consideration of how the-behaviour of personnel working for or on behalf gf the
organization, and the organization’s work practices can influence energy performance.

Practical Help|Box 6 - Possible methods to assistin\the identification of an organization’s SEUs

Possible methofls to assist in the identification of an.organization’s SEUs include:
— energy audifs (e.g. ISO 50002 and other gnergy assessment standards);

— process may]s;

— graphs and ¢harts;

— spreadsheetfs or tables;
— Sankey diagfams;

— mass and energy balatrce;

— mapping of ¢nergy use;

— energy use gnd-eonsumption simulation models;

— surveys of end-use equipment, systems, or processes;
— inventory of energy-using equipment, including energy rating and typical hours of operation;

— regression analysis of energy consumption of equipment, systems, or processes against relevant variables that affect their energy
consumption.

Analysis of energy uses will result in a list for consideration as SEUs. In the absence of measured data,
energy consumption should be estimated. Final determination of SEUs will consider whether the energy
consumption of these energy uses is substantial or whether they represent considerable opportunity
for improvement or both. Any use with substantial energy consumption should receive consideration
as an SEU.

8 © ISO 2014 - All rights reserved
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Energy consumption is affected by many variables. Data should be collected and analysed to determine
the effects of the relevant variables on the SEU. If estimates of SEU energy consumption are made, then
additional analysis will be needed to determine the effects of relevant variables.

Submetering of SEUs represents a good practice to establish the current energy performance of SEUs
and to track future improvements in their energy performance. Careful consideration should be given
to the submetering and its potential use in the EnMS. The energy management team should engage with
appropriate operations personnel when identifying and defining the relevant variables.

[SO 50001 requires energy data to be monitored in order to fulfil the requirements of several of its
clauses, including energy baselines, EnPI, monitoring and measurement and analysis. When appropriate,

nornyatize-the-energ datatotevelsofpre of-weatherorotherrelevantvariab ataffect energy
conspmption.
NOTH ISO 50006 provides additional information on normalization of energy data.

Practjical Help Box 7 - Examples of relevant variables that can affect SEUs

Examples of relevant variables that can affect SEUs (preferably over the same time period as the energy)consumption datg) include the
following:

— wdather, including heating and cooling degree days;

— prpduction related, such as rate, product mix, quality, rework or output;

— prpcess parameters such as ambient temperature, cooling water temperature setpiit, steam temperature;
— mdterial flows, properties and characteristics (including raw materials);

— buflding occupancy levels;

— dajlight availability and ambient light levels;

— opprating hours;

— leyels of activity (e.g. work load, occupancy);

— digtances travelled for transportation energy;

— vehicle loading and utilization;

— vafiation in availability or energy content of the enérgy sources (e.g. moisture content, calorific value).

The ¢urrent energy performance of'the SEUs should be established using available energy donsumption
datajand information concerningthe identified relevant variables.

Practjical Help Box 8 - Example of methods for determining current energy performance of the SEUs

Examples for determining currént énergy performance of the SEUs include comparisons such as:

— nofmalization of:
— |air compressor eléctricity consumption against production volumes and ambient air temperature;
— |refrigeration.plant electricity consumption against cooling load, supply temperature and ambient temperature;
— |buildingwelectricity consumption against occupancy and cooling degree days;

— |building natural gas consumption against occupancy and heating degree days;

— |aifcraft fuel consumption against flying hours and the number of take offs;

— energy consumption per unit of output and other simple ratio such as energy efficiency and coefficient of performance;

— coefficient of performance of refrigeration systems at their operating loads and environmental conditions compared to energy effi-
cient systems;

— comparison of current energy consumption with historical consumption if consumption is not affected by a relevant variable.

After collecting and analysing energy use and consumption data and relevant variables for the suitable
period, estimate future energy use and consumption for an equivalent time period. The estimation
should consider each SEU, relevant variable, and anticipated changes to facilities, equipment, systems
and processes during this future period. Some organizations choose to complete the future estimates
after decisions regarding action plans have been finalized for the coming period.
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Outputs from this part of the energy review include a list of potential SEUs based on substantial energy
consumption; the relevantvariables affecting the identified SEUs, an analysis of the current performance
of the SEUs and an estimation of future energy use and consumption.

c) Identify, prioritize and evaluate opportunities for improving energy performance

The identification of opportunities for improving energy performance and the development of a
prioritized list of these improvement opportunities is an output from the energy review. The collection
and analysis of data forms the foundation for prioritizing opportunities for improvement.

— Identifying opportunities

Opportynities for improvement begin with ideas that can be generated from the analysis ofer

use and
range o
range o
analysiy

The ide
continu

consumption, the determination of SEUs or from a variety of other sources. Invelv
[ people in this process such as operational and maintenance staff can help to reveal
f ideas. These ideas become opportunities through examination and refinemehnt; using
to determine potential for energy performance improvement and feasibility-

htification of opportunities for the improvement of energy performance-should be par
bus process, but may also involve periodic analysis using proven techniques.

ergy
ing a
h full
data

t of a

Practical

Help Box 9 - Example of tools and techniques for identifying opportunities

Tools and
— emplo
— other

— energ)
— needs
— intern
— equipn]
— meter
— maintg
— exami
— review
— revie

— teamn
— oppor

— contin|
automate

— energy

— enging

techniques for identifying opportunities can include the following:

bee suggestions;

usiness improvement methodologies (e.g. Lean Manufacturing, Six Sigma,'Kaizen);
audits, ranging in cost and complexity from walkthroughs to detailed audits;
hnalysis to avoid inappropriate design decisions;

h] or external benchmarking;

hent specification and data sheets;

ng reviews;

nance techniques (e.g. maintenance assessments,predictive maintenance);

hation of the age, condition, operation and levél of maintenance of the energy uses;
of new and emerging technologies;

of case studies;

heetings, brainstorming, opportunity identification workshops;

unity lists and energy saying-tips available on various government and efficiency organization websites;

llous monitoring systéms that report any deviations from pre-established energy performance parameters (fully or
H);
efficiency netwotks, seminars, forums, conferences to exchange ideas and experiences;

ering analysisitechniques and modelling (e.g. review of pump and systems curves, pinch analysis).

partially

— Prioritiz

Prioritizing energy performance improvement opportunities starts with evaluation. Evaluation
involves data analysis to quantify the expected energy performance improvement, benefits and
costs of opportunities. Evaluation of opportunities can include technical feasibility and business
consideration such as asset management strategies and maintenance impacts. The evaluation
should include additional benefits of energy performance and be derived from examination of
system interactions wherever possible.

Having evaluated the identified opportunities, the organization prioritizes its energy performance
improvement opportunities based on its own criteria and maintains and updates the information
in a format selected by it.

Method

10

s to prioritize opportunities are described in Practical Help Box 10.
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Practical Help Box 10 - Examples of criteria for prioritizing opportunities

Criteria for prioritizing opportunities can include:

— estimated energy savings;

— return on investment or other organizational investment criteria (capital or operational);
— other business impacts or priorities;

— estimated cost of implementation;

— ease of implementation;

— improved environmental impacts;

— actual or potential legal requirements;

— perceived level of risk including technological risk;
— availability of funding (internal or external);

— impact and value of additional benefits (e.g. reduced maintenance, increased comfort, improved safety; inereased throughput).

Drganizations should examine the prioritized list of opportunities to determine which opportunities
¢an proceed to a detailed investigation.

INOTE An abridged example of an energy review output is given imAnnex B.

— Recommendations to management

Dnce the organization’s criteria have been applied to establish prioritized opportunities, the
anagement representative typically compiles reconimendations for improvement gnd whether
Eportunities should undergo further investigations, be implemented or not be implefnented. The
anagement representative should communicate to top management the results from the energy
feview together with the recommendations for' improvement.

The evaluation of opportunities may result in the determination of new or revised §EUs. As the
EnMS matures over time the determihation of SEUs can be expanded to include additjonal energy
wises, and may vary for different parts of the organization.

The defined intervals for updating the energy review may be different for each element of the
energy review. Effective change management and robust communication processes support timely
pdating of the energy review in response to major changes in facilities, equipment, $ystems and
rocesses.

The output from\this part of the energy review includes prioritized opportunities and
rfecommendationsto management.

Management with authority to allocate the required resources decides whether opportunities are
¢onsidered priorities for implementation, subject to further investigation, or not to be implemented.
%easons for not implementing opportunities should be recorded. In establishing thege priorities,

anagement ensures that the necessary resources are made available.

4.4.4 Energy baseline
The energy review provides the information and data needed to establish the energy baseline.

The energy baseline is the reference for measuring energy performance over time. The type of energy
baseline depends on specific purpose of the EnPI and can be established at the facility, system, process
or equipment level. The energy baseline may be:

— expressed as a mathematical relationship of energy consumption as a function of relevant variables;
— an engineering model;

— asimple ratio; or

© ISO 2014 - All rights reserved 11
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— simple consumption data (if there are no relevant variables).

NOTE1 Simple ratios are used to calculate energy performance where there is no base load and a single
relevant variable. In some cases, it can be acceptable to use a ratio when there is a small base load and a single
relevant variable.

Sinceitis established for comparison purposes, the time period of the baseline should be representative of
the variation in organizational operations (e.g. seasonal production, occupancy, etc.). When determining
energy performance improvement, the data needs to represent the same period as the baseline.

In almost all cases energy consumption is affected by relevant variables. Energy baseline data should
be normalized for relevant variables affecting energy consumption. For normalization, one may use

regression g

Examples of
include:

normalij

reset en

energy
NOTE2 IS

In some cas
boundaries,
performanc

4.4.5 Ene
The energy

EnPIs and t
measure eng
have an app
include the f

energy

simple 1

worked);

statistig

enginee

ropriate baseline at the same level for comparative purposes. Types and examples of |

nalysis of energy consumption against relevant variables or other applicable methods

changing the baseline “according to a predetermined method” as stated in 1S@,5000

ze energy baseline by relevant variables;

ergy baseline using a moving energy baseline or at a defined interval;
baseline requires compliance with legal requirements.

0 50006 provides information on energy baselines.

es the baseline may need to be modified, where the current EnPlIs, the correspor
and the energy baselines are no longer appropriaterand effective in measuring er
p. ISO 50001 provides the criteria for this modification.

gy performance indicators (EnPI)
review should provide the information and data needed to establish the EnPlIs.

heir corresponding energy baselingés'are metrics that are defined by the organizati
ergy performance. An EnPI can be at a facility, system, process or equipment level and s}

ollowing:
consumption (in total.or-broken down by energy use) (e.g. kWh, GJ);

atio such as energy-consumption per unit of output (e.g. kWh per tonne, kWh per man

’

al model (e:g>linear and nonlinear regression);

ring based model (e.g. simulation).

NOTE1 E

efgy consumption can also be referred to as energy value, if metered with or without a conve

| can

1ding
ergy

bn to
ould
nPIs

hour

rsion

factor- ISO 5 CC(J }Jl \vAY ;dCD lcul thcl illfUl lllﬂt;ull.

NOTE 2

indicative of areas needing more analysis.

It is important that simple metrics or ratios are used with caution. Simple metrics or ratios can be

EnPIs should enable various groups within an organization to understand the energy performance for
which they are responsible, inform continual improvement efforts and take necessary actions.

EnPI(s) are typically set at management and operational levels. Management level EnPI will generally
relate to the facility level such as the overall control of SEUs and patterns in organizational energy
performance. Operational level EnPI may relate to specific processes, systems or equipment.

NOTE3 IS

12

0 50006 provides information on EnPlIs.
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4.4.6 Energy objectives, energy targets and energy management action plans

4.4.6.1 Energy objectives and energy targets

Setting objectives and targets provides the means for transforming the energy policy into action. This
ensures that the organization has defined criteria for improving energy performance. Objectives and
targets provide the direction for energy performance improvement initiatives, including the allocation
of resources. Energy objectives and targets can be used to improve any facet of the organization’s energy
performance, consistent with the commitments of the energy policy.

The data analysis and other information outputs from the energy review are used in developing the

energy objectives and targets. Energy objectives and targets are typically used for, but ng
imprjoving the performance of SEUs and pursuing the prioritized opportunities that were g
partjof the energy review.

Just as SEUs and opportunities are taken into account in setting and reviewingobjectives
ther¢ are other items that need consideration. These items aim to reflect theealities of th
condiitions and environment under which an organization operates (e.g. management plans, 1
plans, shutdown and refurbishment schedules). Targets are specific, measurable, achievak
and time based. Since targets have measurable results, there should be-a sufficient numbg

acti
of a)
or ¢)

4.4.6

4.4.6
reso

shou
from

Ane
a) 4
b)
c
]

4

d) 4

3) necessary changes to operational controls and communication;

plans associated with them to achieve the planned results. Tangets are often expres
the percentage improvement in energy performance, b) improvement in the energy c
other EnPIl. Energy targets are often associated with specific equipment, systems or p

.2 Energy management action plans

.2.1 Energy performance improvement objectives and targets can only be achieved i
rces are provided which enables action planis to be effective. Objectives, targets and

t limited to,
eveloped as

and targets,
e situations,
nhaintenance
le, relevant,
r of specific
sed in terms
bnsumption,
rocesses.

[ people and
action plans

d be presented for approval to top management by the management representative, with support

the energy management team or others;as appropriate.

fective energy management actienplan should include, but may not be limited to, the following:

\llocation of responsibility for energy management action plan tasks;
tatement of objectives andtargets addressed by the action plan;
ummary of actions-to-meet the objectives and targets;

) measures thatwill be taken to monitor energy performance;

) necessapy changes to competence, training and awareness;

lllogation of resources (human, technical and financial) for implementation of the acti(l)n plan,

e) methods to verify energy performance improvement achieved by execution of the action plan for an
energy improvement opportunity;

f) methods to verify the effectiveness of the action plan for all the activities in the action plan (i.e. were
all the activities in the action plan taken and did they work);

g) schedule for planned actions;

h) schedule for reviewing and updating the plan.

© ISO

2014 - All rights reserved

13


https://standardsiso.com/api/?name=b2c4e92781db87c2d316609e95392f68

ISO 50004

:2014(E)

Practical Help

Box 11 - Actions and alternative strategies to implement action plans

— alternative anriing mechanisms:

Examples of actions by which targets could be achieved:

— implementation of simple best practices such as turning equipment off when not needed;
— establishing a compressed air leak reduction programme;

— adoption of energy efficient procurement practices;

— capital project involving the installation of new, more efficient equipment.

Examples of alternative strategies for implementing action plans:

— alternative
— alternative ¢
— energy perfi
— energy supp

ontractual mechanisms;
nergy service providers;
rmance contracts;

ier obligation schemes.

4.4.6.2.2
performanc

The metho
implementa
measureme
in the plan
help addres
of energy pe
energy cons

The review

managemernt review and internal audits.

NOTE1 Ej
plans and otH

Additional t
An action p
changes to

relevant dog

NOTE 2
4.5 Impl¢

4.5.1 Gen

When setting the objectives and targets, the means to verify the-results and the er

An example of an‘energy management action plan is given in Annex C.

e improvement achieved are included in the action plan.

I of verifying the energy performance improvement should be determined pri
Fion and may use a combination of EnPI data and other fornis,of pre and postimplement
ht data where available. The verification of the results.shiould ensure that actions out
Vere properly executed and result in the intended outeomes. These two types of verific
5 the ISO 50001 requirements (see ISO 50001:2011;74.6.1) for monitoring and measure
rformance, the effectiveness of the action plans, and the evaluation of actual versus exp¢
umption.

of the objectives and targets and progress made toward achieving them is not limit

amples of the relationship betweenenérgy objectives, energy targets, energy management g
er processes of the EnMS are provided in Table E.1.

raining and revised documentation may result from the implementation of action p
an may lead to revised(operating criteria and maintenance practices which could re
process controls and maintenance procedures, as well as, retraining of operators. (
umentation that céuld change includes engineering drawings and product specificatia

rmentation and operation

eral

lergy

r to
htion
lined
ation
ment
pcted

bd to

ction

lans.
quire
ther
ns.

Implementa

tion and operation is the “Do” part of the PDCA cycle of the EnMS.

Thisisthe partofthe managementsystem wherethe organizationis managingthe SEUsand implementing
the action plans. Implementation and operation involves establishing connections that allow energy
management (i.e. SEU) and energy performance improvement (i.e. action plans) to be linked to the
business processes of the organization (i.e. competency, training, communication, operational controls,
etc.).

4.5.2 Competence, training and awareness

Ensuring competency begins with clearly defining the education, training, skills or experience required
for staff and contractors whose activities relate to the organization’s SEUs. Managing competency
should be supported by records demonstrating that the personnel performing that work have met the
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applicable competency requirements. Many organizations start with the qualification requirements
contained in job descriptions, position statements and contractor agreements. Qualifications focus on
requirements related to education, experience, skills and training and are not the same as the list of
responsibilities that generally are included in job descriptions. Depending on the SEU involved, there
may be a variety of personnel whose competency needs to be addressed in the EnMS, in addition to
operation and maintenance functions. Competence within the organization can be maintained or
improved through training, mentoring, coaching and career planning for those involved with SEUs.

An organization should review its existing training approach to ensure that it is appropriate to meet the
needs of personnel working on its behalf as related to the identified SEUs. Appropriateness of training
is dependent on the organization’s size and complexity, the nature and scale of its activities and SEUs.

EXAMPLE The chilled water system is identified as an SEU. It is important that the operator,understands and
is sufficiently trained in the efficient operation of the chilled water system in relation to its emergy performance.

Perspnnel need to be aware of how their activities relate to energy use angdxconsumpption, also
understand the consequences when their activities deviate from defined pfocesses, opgrational or
mairftenance controls, objectives and targets. Awareness of personnel assists-organizationg in fostering
and naintaining an energy conscious culture. The effectiveness of the processes that support ongoing
energy awareness can be continually improved by a variety of means{Use of updated commmunication
techniques and new awareness materials can help sustain the awareness programme.

Practfical Help Box 12 - Examples of approaches to promote employee awareness

Examples of approaches to promote employee awareness include the following:
— bul]letins or newsletters;

— shjft meetings;

— brjefings of personnel;

— vepdor or supplier provided training;

— geheral awareness training;

— thiough kick-off meeting/workshops;

— presentation by top management via multi-mediaformats;

— infranet postings/display boards;

— cofporate branding around energy use;

— popters;

— lalelling campaigns detailing energy consumption of equipment, processes and systems;
— indentive programmes and feward schemes;

— sotial media platforms-and/applications;

— signage on equipmé€nt.(€.g. reminding operators to switch off when not in use).

Practjical Help-Box'13 - Examples of approaches to achieving awareness among on-site contractors

Examples,6f approaches to achieving awareness among on-site contractors includes the following:

— inqorporating energy objectives and targets into contracts;

— contractor Environmental, Health and Safety communications;
— site orientation and induction;
— procurement policies;

— visitor brochures.

EnMS training and awareness need to be updated as the SEUs and energy objectives change over time.
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4.5.3 Communication

4.5.3.1

Internal communication

Effective communication within the organization strengthens the commitment of employees to the
organization’s energy policy and helps to motivate them to contribute to achieving the energy objectives

and targets.

Practical Help

Box 14 - Examples of internal communication methods

Internal communication methods include the following:

— organizatioy
— emails and j
— personnel n
— periodic conf
— awareness d
— reward and
— posters;

— labelling cayf

Hrtraretsites:
ulletins;
tice boards, company magazines, energy displays including EnPIs;
hmunication meetings, seminars and toolbox talks;
ays and campaigns;

Fecognition programmes;

hpaigns detailing energy consumption of equipment, processes and systems.

Internal cor
and can pro

a)
b)
c)

the fina
progres

other b
perforn]

d)
e)
f)

Communica
behalf of thd
energy perf

initiativ
contact

feedbac

can help stifnulate interest’and participation in the suggestion process.

4.5.3.2 External communication

4.5.3.2.1

hmunication provides information on the performance of-the EnMS, energy perform
7ide information on the following:

hcial benefits achieved;
s on achieving the objectives, targets, and energj.management action plans;

bnefits of energy performance improvements, such as improved quality or environm
jance;

es to further energy performance;
points for information;
k from management review;

fion should be a multi-directional activity. Employees, contractors, or those workir

prmance and theEnMS. Incentives and other rewards for suggestions that are implemg

ance

ental

g on

organization should-be encouraged to contribute comments and suggest improvemeipts in

nted

'hete are many reasons why an organization may decide to communicate externally abo

energy perfi

rmance or its EnMS. For example, it can be to:

Iut its

— meet legal or other requirements;

— satisfy i

demons

communicate with customers and suppliers;

nvestors and financiers;

trate leadership in energy performance and energy management.

4.5.3.2.2 The organization decides if it will communicate externally about its energy policy, EnMS
and energy performance based on its priorities and needs. If the organization decides to communicate
externally, the communication strategy should address the following:

— whether the external communication will be reactive or proactive or both;

16
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— the method(s) of communication to be used;

— who, for each type of external interested party, is authorized to receive and respond to energy
related communication requests;

— if applicable, who is responsible for proactive communication of the policy and information about
the organization’s EnMS and energy performance;

— what information is to be included in the records of the external communications.

Pract]

ical Help Box 15 - Examples of external communication

Exter
— st4
— En|
— co
— en
— aw|
— co
— ob
— en
— enj

— Su

hal communication could include the following:

tements of certification to ISO 50001;

MS policy or portions of it;

mmitments to the policy or to energy savings, improvements or conservation;
brgy stewardship statements or commitments;

ards received from various bodies, customers or agencies;
timprovements/profitability;

ectives and targets and progress made towards them;

brgy performance accomplishments;

issions data from energy performance improvement;

tainability reports.

4.5.4

4.5.4

EnM
nee
doc

The

appr
mod

It is
undd

4.5.4

Documentation

.1 General

5 documentation includes documents and records that the organization has detg
d for its EnMS. In making these'decisions the organization should consider modifying
entation to address energytimnanagement.

core elements of the EnMS-and their interaction can be described in a number of wa
paches include the preparation and use of an energy manual, a graphical representation|

strongly reeommended to keep the documents and records simple, so that they
rstand and'‘maintain.

.2 A Control of documents

rmined are
the existing

ys. Common
ofthe PDCA

bl that maps the ofganization’s EnMS processes or a matrix or hierarchy that identifies specific
documentation relevant'to each of the core elements of the EnMS.

are easy to

Whe

€ appropriate, tie organization may USe an exiSting process for dOCUMENT CONtIot.

Correct identification of the EnMS documents is crucial to ensure that the most up to date documents
are in use, that they can be easily located and that obsolete documents are removed from the points of

use.

Documents of external origin are those generated outside of the organization. They cannot be changed
or updated by the organization but may be needed for effective planning and control of the EnMS. For
example, the ISO 50001 standard is an external document. Other examples include:

— 1

aws, ordinances, regulations;

— building codes;

— voluntary codes of practice;
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— industry or other standards;

— utility r

— protoco

4.5.5 Ope

ate and tariff schedules;

Is such as measurement and verification, greenhouse gas or sustainability.

rational control

Operational and maintenance controls should bring the SEUs and the energy uses related to the energy

objectives, t

argets and action plans into efficient and sustainable operation.

As part of continual imprnvnmnnf’ nppraﬁnnn] and maintenance controls can be extended tao other

energy uses
by appropri

Effective op
energy perf
to reduce v4
such as aut
important
controls.

As the management system matures, equipment, processes and systems will be gove
hte operational and maintenance controls.

erational control and associated training of relevant personnel often provide conside
rmance improvement opportunitiesand typically atlow cost.In some casesitimay be pos

ated switching, control system automation, or engine speed limiteysfor vehicles. Alsq

t(:j:rilpdate or modify operator training in response to changes in operational and maintern

rned

rable
sible

riability in energy performance caused by human factors through techhical improvements

,itis
ance

Practical Help

Box 16 - Operational control

Operational cor
— documented
— operating in
— critical operj
— physical deyj
set points;

maintenanc
licensed perf
design or ot

monitoring

any combing

trol can take a number of forms, such as:

procedures;

structions;

bting parameters;

ices (e.g. flow control valves, automation systems, or programmable logic controllers);

L.
y

Konnel;
her specifications;
echniques such as control charts;

tion of the above.

Maintenanc

e is an important apd-oeften cost effective element of operational control.

Practical Help

Box 17 - Examples of maintenance techniques

Examples of ma
— preventive 1
— predictive nf

— reliability cqg

intenance techniques include the following:
haintenance;
aintenance ;-such as thermal monitoring, vibration analysis;

ntred'maintenance (will require equipment specific maintenance routines);

— overall equi

attempt);

c .
PIHITIIT CITCCLIVEIITSS,

— total productive maintenance;

— other principles may be applied, such as “right first time” (i.e. aiming to ensure that the desired outcome is achieved at the first

— breakdown contingency plan.

NOTE

Practical Help Box 20 provides examples of ways to identify significant deviations.

4.5.6 Design

Identifying opportunities for the improvement of energy performance at the earliest stages of design and
throughout the entire design process typically yields the best results. This approach can avoid frequent
barriers to appropriate energy performance, such as oversized equipment, over specified systems and

18
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the use of inefficient technology. The opportunity to overcome these barriers narrows as the design
progresses. The design process should seek to optimize energy performance by evaluating a range of
options that minimizes energy consumption and meets system needs. Metering energy consumption
and process variables should be considered during the design process to provide optimal monitoring
of energy performance during operations. Typically the cost of installing appropriate metering after
construction is significantly more than the cost of incorporating it at the design stage.

Adoption of a “systems” approach that considers interactions arising from the flows of energy and
materials between processes can enable the most energy efficient solutions to be identified across the
entire site and prevent common failures.

Practfical Help Box 18 - Examples of energy efficiency failures in the design process

Examples of energy efficiency failures in the design process include the following:
— defisions are made prior to consideration of energy performance;
— faillure to consider the life cycle cost of equipment, including small or auxiliary equipment,

— spgcifying new equipment rather than optimizing the performance of existing equipment of equivalentenergy efficiency in order to
meet fdditional organizational requirements;

— inqorporating existing equipment, systems and processes into new designs when more energy.efficient alternatives arf available;
— ovpr sizing of systems, e.g. pumping systems, compressed air systems, motors;
— ladk of coordination across the design team professions e.g. architectural design resulting in inefficient mechanical sygtems;
— ladk of consideration of innovative approaches e.g. natural ventilation, daylight haryesting and heat recovery;
— ladk of consideration of energy costs in contracts for services in design or constfuction;

— nof spending sufficient time considering energy efficiency in the detailed.design;

— depign that does not account for energy performance with fluctuating 0fyvarying loads;

— ladk of consideration of alternative approaches and more energy effieient options, e.g. lower pressure blowers instead pf air compres-
sors;

— usg of standardized solutions rather than solutions designed to meet system needs;

— ladk of integration of automated control systems to maximize energy performance;

— ladk of attention to small or auxiliary systems, such-aspumps and piping, as compared to larger systems e.g. boilers, prfocess chillers.

Whep designing new, modified or Tenovated facilities, equipment, systems and pr¢cesses, the
orgahization should consider best available energy efficient techniques, practice and emerging
techmnology trends. This promaotes greater awareness of design options and can move the ¢rganization
towdrds more innovative and energy efficient designs and use of energy sources. Proje¢ts with the
potential to significantly impact energy performance need to be managed from an energy perspective.
Design should considerthe management of the risks and opportunities associated with usihg emerging
techpologies. The design process should provide a framework for projects to deliver the nost energy
efficlent design ahd-Operational outcomes.

This typicallyincludes the following phases:

a) design (from conceptual to detailed design);

b) tendering and procurement;
c) construction;

d) commissioning;

e) hand over to operations.

Commissioning can be used to help ensure the new design has been effectively implemented.
Commissioning is carried out by suitably qualified persons for new facilities, equipment, fixtures and
fittings, and records are maintained. The commissioning and hand over phases are important as there
is an opportunity for operators and management to develop best operational practices.

Itis possible that equipment and systems may operate at partial or variable loads for significant periods
of time. This should be taken into account during the design, procurement and commission phases of
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the project. This is because partial and variable loads are often less energy efficient depending on the
system, than full or optimum loads. Equipment and systems should be as efficient as possible at expected
operating loads. It is important for commissioning to be carried out over the load variations that occur
to ensure that energy efficiency is also achieved across the load points instead of only at full load.

Thehand over processby project personneltooperating personnelinvolvesvalidation of design objectives
or specifications related to energy. Organizations should establish standards or specifications related to
energy performance before transfer to operations, and provide necessary training and information to
operational, maintenance or management personnel.

After hand over it is 1mportant to optlmlze the operatlon beyond de51gn spec1f1cat10ns The operatlng
conditions n : 2 2 : ; Treto
may not be

schemes, co
good contin

NS energy eff1c1ent as p0551ble There may be minor ad]ustments to set pomts mainten
ntrol strategies which could provide better energy performance. Optimization.is‘\par
1al improvement strategy.

4.5.7 Proc¢urement of energy services, products, equipment and energy

4.5.7.1 Gdneral

s of
beds.
ance

Procuremer]
procuremer
Procuremer

t policy should include a requirement to take into account(the energy implicatio
tdecisions. Procurement decisions that affect SEUs should start with an evaluation of n
t specifications, tender and contract documentation skould include energy perform

criteria, wh

Organizatio
applicable p

ere determined appropriate and a requirement to analyse the life-cycle costs of purchd

hs should consider energy efficient services, products and equipment as a considerati
rocurement. Personnel who control or influencé‘\procurement decisions should be awd

Ses.

pn in
re of

the:

product
perfornf

s, equipment and services which can haye a significant impact on the organization’s er
jance;

ergy

organizption’s identified SEUs;

need to t and

energy

inform suppliers of energy performance criteria for purchases of products, equipmen
bervices related to the SEUS;

criteria he of

purchag

established for assessing energy use, consumption and efficiency over the lifetin
es which can have @significant impact on the organization’s energy performance;
the freg ns in
readine

uency of equipment failures, and benefits of evaluating more energy efficient optio
ss for emergency replacement, as appropriate;

the profile of energy tariffs, such as time of use pricing, peak charges and service delivery chafges;

provisigns centained within energy procurement contracts.

4.5.7.2 Purchasing energy services

4.5.7.2.1 Energy services can be procured to support energy objectives and targets. Such service
providers can include:

— energy consultancy;
energy service companies;
energy service providers;

training;

energy auditing.
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4.5.7.2.2 There are many services procured by organizations that have the potential to impact energy
performance, such as the following:

— maintenance services and contracts;

— equipment and technology advice;

— project design, construction and commissioning;
— vehicles and transport services;

— energy or utility suppliers.

It is fmportant for the energy service providers to have adequate training, experience and|competence
in the area of energy performance as appropriate to their roles and services.

4.5.7.3 Purchasing products and equipment

It is important to consider the effect of purchases which may have an impact.on energy performance.

Examples of criteria for evaluating energy use, consumption and efficiehcy in purchasing products and
equipment can include:

— life cycle costs;

— ¢xpected impact on the overall system energy performance (e.g. the energy efficiency af a pumping
gystem at the planned system operating conditions);

— performance at part load and under fluctuating leads;
— ¢nergy efficiency rating (including those baséd on labelling programmes);
— (¢ertification from agencies or other thifd-parties.

When procuring raw materials, it is,a‘good practice to consider their impact on energy performance
(matprial composition, moisture content, material form, etc.).

The life cycle cost of any product or piece of equipment is the total lifetime cost to purchase, install,
opergte, maintain, and dispdse of that product or equipment. The operating costs include epergy costs.

EXANPLE Energy efficient motors can have a higher initial purchase cost compared to less enprgy efficient
motofs but the savingsdn energy over time generally exceed the additional capital costs on a lifecydle cost basis.

4.5.7.4 Purchasing energy

In cgmpetitive’markets, there may be opportunities for reducing costs in purchasing eldctricity and
fuels| Cates needed in comparing quotations for the purchase of energy to ensure that lower cost does
not result'in higher energy consumption over time (e.g. increased consumption due to low quality fuel).

Practical Help Box 19 - Factors for evaluation in the purchase of energy

Factors for evaluation in the purchase of energy could include the following:

— quantity, e.g. bulk discounts;

— quality, e.g. voltage fluctuations and harmonic distortion in electricity supply ;

— delivery, e.g. cost reduction through on-site energy storage; interruptible power supply rates;
— price or rates, e.g. tariff structure or rebates, flexible contract terms;

— contract period, e.g. reduced rates for a fixed contract term;

— flexibility, e.g. fuel switching, demand response;

— reliability, e.g. stability of supply via energy storage or backup generation.
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For deregulated markets, energy supply options may be quite complex and may require ongoing
attention. These complexities can include hourly price, interruptible power supply, load factors, force
majeure requirements, regional and local delivery options, and volatile energy marketplace dynamics,
among others. A risk management analysis should be conducted, when appropriate, before energy
supply bids and contracts are released. In this context, complex procurement strategies can be highly
effective. It may be worth investigating the possibility of outsourcing this function to service providers
that have significant expertise in this area.

It is important to compare like with like and to consider energy efficiency of vendors. If possible, the
organization may also wish to consider using energy from renewable resources or cogeneration.

ave

it emand
te optimiz

Where orgapt
side of energy can facilita

ation of energy management.

Internal con|
activities an

munication between energy procurement personnel and those managing energy,€effic
d projects (e.g. demand side activities) should take place to accomplish several‘goals:

ency

potential changes to load profile are tested against current rate structures;

optional tariffs are tested against current load profile;

energy $upply criteria are updated when changes occur;

the imppct of energy rates and tariffs are understood by the wholé energy management team;

energy quality issues are discussed and alleviated;

barrier;

are broken down between organizational functiens.

As aresult g
be commun

In most cas
energy use,

4.6 Checking

Checking is

The organiz
The effectiv|

4.6.1 Morn

The purpos|
determine
being maint

finternal communication, changes may be made to how energy is procured and this w
cated externally to the energy supplier.

bs, price penalties related to tariffs_ canbe avoided although this may have no impa
consumptions and efficiency.

the “Check” part of the PDEA cycle of the EnMS.

ption may considergintegration of these requirements with an existing management syj
eness of the existingprocess should be verified as appropriate for the EnMS.

itoring, measurement and analysis

e of menitoring, measurement and analysis is to obtain and analyse data in ord
fhether energy performance is improving, by how much and whether operational cont
pined. This is applied to SEUs, relevant variables affecting the SEUs, EnPlIs, and action g

rould

Ct on

tem.

br to
rol is
lans.

It may also

€ appiied to any energy USES OVET WITICIT the OrganiZation CO0SES 0 EXEITISE Opera

ional

control. An organization can start with readily available data and expand the data collected and analysed
over time. The analysis of measurement data can be enhanced through the use of different analytical
methods or different instrumentation.

The energy measurement plan is often an output of the energy planning process. The measurement plan
may be a single document or a series of documents that together, comprise the measurement plan. When
establishing the measurement plan, consideration should be given to the complexity of the energy use.
For example, a single utility on a single site may warrant a simple plan compared to a multi-site multi-
utility configuration.

The energy measurement plan should describe the following:

a) whatis measured and monitored;
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why is it measured;

how it is measured (e.g. device, method, frequency, accuracy and repeatability, calibration);

the values to be expected;
a significant deviation for that measurement;
the action to be taken for a significant deviation;

personnel responsible for data collection and measurement;

j)

NOTH

The

of ajf

fluct
failu

relat

Ther]
thosg¢
action plans). The other is critical parameters necessary for effective operation or mainten

NOTH

Visu
char

comimunicate key information to operators, top management and other stakeholders.

Whe
plan

The

or aqg

A po

devi:
inveq
in findings.to ¥mprove operational control. An organization investigating negative devia

cons

needled.

\

f

1 b 1 1 dul -
viidl dI1IU WIITTC LIIT TTLUIU 1S5,
vhether any measurements or parameters are especially process or safety critical;
uture measurement needs.

1  Anexample of a measurement plan is given in Annex D.

propriate trends (e.g. differences caused by the way different\personnel operate
hations in energy consumption due to equipment or productign variations, signs o
re and occupancy levels). In justifying the relevance of thie’ measurement frequenc
jon to the identified energy use, simple risk analysis or benefit analysis may be used.

e are two types of measurements that are typically.addressed by the measurement
e items needed for an EnPIl and other energy performance measures (such as the effectiy

2 ISO 50015 provides guidance on measurement and verification, including measurement

lization is an important and effective.tool for monitoring energy performance. Tren
's and other graphic representations'dfenergy performance status and the results are

e operating conditions have changed, the expected energy consumption and the m
may need to be changed.

prganization determines-when a deviation is significant. A deviation is a departure frq
ceptable level of energy performance. The deviations can be positive or negative.

sitive deviatiomoecurs when energy performance is better than expected or planned
ition is one thatis worse than expected or planned. In either case, a significant deviatior
tigation that'is recorded. Investigation of positive deviations can identify good practid

dery Whether improved operational controls are appropriate and whether a correct

frequencies defined for monitoring and measurement should take’ into account f{

he analysis
the facility,
[ equipment
y applied in

plan. One is
reness of the
ance.

plans.

1 charts, pie
ften used to

easurement

m a defined

. A negative
requires an
es, or result
ions should
ve action is

It is a good practice to use the corrective action process for investigating and responding to significant
deviations.

Pract

ical Help Box 20 - Examples of ways to identify significant deviations

Ways

to identify significant deviations can include:

— monitoring the progress towards energy objective and targets using process control charts or other tools;
— examining changes in operational energy efficiency outside defined parameters;

— monitoring deviations between EnPls and associated targets. (e.g. Cumulative Sum Control Chart)

An important principle of measurement and its outputs is that it should be increasingly integrated into
the business management process to enable fact based decision making.
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4.6.2 Evaluation of compliance with legal requirements and other requirements

The organization should determine if processes for evaluating compliance with legal and other
requirements (e.g. environment, health, safety and corporate governance) are already in place and
whether they can be adapted to address the needs of the EnMS.

4.6.3 Internal audits of the EnMS

4.6.3.1 Aninternal audit of an EnMS is an objective, systematic review of all or part of an organization’s
EnMS. The purpose of the audit is to:

— determine if the requirements are being met;

— identifyjand drive improvements in energy performance and the EnMS.

4.6.3.2 This is accomplished by an internal audit process, which is documented (seeISO 50001:2011,
3.20), and should include the following:

a) competent auditors;

b) verificafion of auditor competency;

c) auditorfindependence from the area being audited;

d) an audit schedule covering a defined period of time (usually.atleast one year);

e) an audit schedule and individual audit plans not based om~clauses alone, but on the processes gf the
EnMS, thking into account the organization’s facilities, equipment, systems and processes;

f) defined|approaches for agreeing on EnMS audits s¢opes and objectives;

g) processes for planning, and conducting audits; including the use of any audit forms, checklist or
other aydit tools, if applicable;

h) compiling and communicating audit results to top management;

i) clearly {lefined responsibilities atid requirements for taking and completing corrective actiofps on
audit ngnconformities;

j) appropriate records of the'audit process and audit results.

4.6.3.3 EnMS internal audits should be prioritized and conducted more frequently for:

— areas that influence energy performance such as objectives, targets, SEUs, operational confrols,
significant deviations, measurement, monitoring and analysis, and energy review;

— other affea® where important nonconformities have been identified in previous audits;

— areas that have experienced changes to equipment, systems, processes and personnel since the last
EnMS audit;

— areas where changes are planned that could have a significant impact on energy performance.

4.6.3.4 EnMS internal audits may be conducted less frequently for:
a) areas that do not significantly impact energy performance, such as document control; or
b) processes that have fewer nonconformities from previous audits.

This ensures that the audit process is focused on the areas and processes that assist the organization in
improving energy performance and the effectiveness of its EnMS.
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4.6.3.5 The organization should maintain evidence that all the EnMS requirements were audited within
a defined period of time specified on an audit schedule. This can be achieved in a number of ways:

a matrix with processes/areas and the requirements applied to them during the audit(

s);

completed audit plans and audit schedules providing details of processes/ areas and requirements

audited;

recorded in audit notes, audit report or other format.

4.6.4 Nonconformities, correction, corrective action and preventive action

4.6.4

Wheh anon-conformance is detected, the first step is to take appropriate actiofito'resolve th

.1 Correction and corrective action are the means by which deviations from the req\llirements of
the fnMS can be corrected and their causes eliminated to prevent recurrence. The organizat
valug in integrating the corrective action process with existing systems.

on may find

e immediate

situdtion (correction), e.g. reduced compressed air pressure due to dirty filter - replace the filter. Using

this ¢

A preventive action is the action to eliminate the cause of a potential nonconformity.

pxample a corrective action could be to determine why the filter was.dirty and to addiess the root
causgs to prevent recurrence.

Issug¢s that need to be raised in the correction, corrective and pteventive action process can be identified

from| several sources in the EnMS, including the following:

4.6.4.2 External sources can'be used in identifying potential preventive actions. These can

results of internal and external audits;

fesults of evaluations of compliance reviews;

failure to reach specified targets in monjtoring and measurement processes;
failure to comply with operational control procedures;

fepeated significant deviations.

include:

a) gupplier and customer information;

b) benchmarking;

c) ¢ompetitive-analyses;

d) providersof outsourced services;

e) published legal updates;

f) regulatory changes;

g) published best practices e.g. journals;

h) trade associations.

4.6.4.3 It is important to manage the correction, corrective action and preventive actions to ensure

easily accessible information. Managing the corrective and preventive action process typically involves
identifying the following:

— sources of nonconformities e.g. audits, inspections, evaluations of compliance;

— the failure or potential failure;
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— locations at which the actions arose;

— persons responsible for the area concerned;

— person responsible for completing the corrective and/or preventive action;
— agreed date to close the corrective and/or preventive action;

— actual date the corrective and /or preventive action was closed;

— results of the review of the effectiveness;

— date WTU theactiomrwasclosed;
— trend analysis of causes and recurring problems.

The organization should perform root cause analysis to determine the causes of nonconformities or
potential niiconformities. Without determining the actual root cause, the nonconformity may recjur or
potential nonconformities may occur.

4.6.5 Control of records

Records shquld be maintained that allow the organization to successfully demonstrate an effective
EnMS and improved energy performance. The list given below is a minimum list of records based opn the
requirements of ISO 50001. An organization may maintain additionakrecords according to its needls:

— energy review;

— energy ppportunities;
— energy baseline;

— EnPIs;
— methodplogy for determining and updatingthe EnPIs;
— competency and training;

— design;
— measurfng and monitoring-of-Key characteristics;
— calibratjion;

— evaluatfon of compliance;

— internal audit;

— correctjvé-and preventive action;

— management review.
4.7 Management review

4.7.1 General
Management review is the “Act” part of the PDCA cycle of the EnMS.

This is a key responsibility of top management. The key value that management review process provides
is to answer the question “Is the EnMS delivering and sustaining the planned energy performance
improvements?” Focused on ensuring the ongoing suitability, adequacy and effectiveness of the EnMS,
the management review should be a dynamic process of reviews, evaluations, decisions and actions
that ensure continual improvement in energy performance and the EnMS. The management review will
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highlightto top managementthe positive outcomesas well asthe weaknesses, in orderto provide effective
recommendations for improvements. It is through management review that the management system is
adjusted, updated and kept relevant and capable of generating energy performance improvements.

Management review should be conducted at a frequency within which corrective actions can be taken
and appropriate adjustments to the system can be made. It can also coincide with existing management
meetings. Management review should not just be a look into the past to see where the organization has
been but an active process that helps set the direction for a better course for the organization, its EnMS
and energy performance.

4.7.2 Input to management review

Commonly, management review is conducted so that all the required inputs are addressed at least once
per year although this may be accomplished through several meetings or over the-ceurs¢ of multiple
revigws. Not all of the inputs need to be covered at a single meeting or other management revliew activity.
Instgad, a management review may focus on specific topics or needs of the organization| The format
for the management review meeting is also up to the organization and may be-a face to face meeting,
electronic meeting or other format that meets the organization’s needs.

4.7.3 Output from management review

The fecisions and actions from the management review need-té be followed up so that{any needed
adjugtments or changes are made to the EnMS so that it continhues to provide value to the organization.
Top management ensures responsibilities and resources are;provided for the implementat?(fn of follow-
up agtions. This ensures that the PDCA cycle is complete and effective.
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Annex A
(informative)

Examples of energy policy

A.1 General

This annex
provide a te

A.2 Example 1: Speciality glass manufacturer (single site)

As an energ)

and reduce
sustainabili

reducin|

objectiyf

ensurin|
deployi
upholdi

conside
equipm

effectiv

A.3 Example 2: Global manufacturer (multiple sites)
This policy 4

The objectiy

capital inve
conserve na

ABC will pt

customers.

provides examples of organizational energy policies. These examples are not intend
mplate for implementation.

/ intense manufacturer of speciality glass, the company strives to improve energy effic
energy consumption costs and promote the long-term envirgbimental and econ
Ly of its operations. We are committed to:

g energy consumption in our manufacturing operation$ ‘through the establishme
es and targets;

lg continual improvement in our energy performance;
g resources and leveraging information to achiéve our objectives and targets;
hg legal and other requirements regarding energy use, efficiency and consumption;

Fing energy performance improvemeénts in design and modification of our facil
bnt, systems and processes;

bly procuring and using energy-eéfficient products, and services.

pplies to all ABC operations.

stments for ‘energy efficiency, reduce environmental and greenhouse gas emissions
fural resoufrces.

ompfte-the efficient use of energy to produce and deliver products and services t

bd to

ency
omic

nt of

ities,

res of this policy-are to continually improve energy performance, reduce cost, optimize

and

o its

The following steps should be pursued to support this policy.

Establish and implement an effective EnMS worldwide that supports manufacturing capabilities

while providing a safe and comfortable work environment with the information and resources

needed

process

28

to set and achieve appropriate energy objectives and targets.

and facility design.

ncy plans to protect operations from energy supply interruptions.

Emphasize energy performance as a factor in procurement decisions, product development and in

Secure adequate and reliable energy supplies at the most advantageous rates and implement
continge

Encourage continuous energy performance by employees in their work and personal activities.
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— Drive further development of internal and external energy efficient and innovative technologies.

— Support governmental agencies, utility companies and other organisations on energy programmes
and comply with all legal and regulatory requirements relating to energy use, consumption and
efficiency.

— Reportprogresstoward ABC’s energy objectives and targets to executive management on a quarterly
basis.
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Annex B
(informative)
Example of energy review
B.1 General

This annex

B.2 Orga

XYZ Peroxid
employs 12
peroxide, w

The major p
a) hydrogd
b) oxidatid
c) extracti
d) distillat

e) utilities

In the first §
produced in|
concentrati

B.3 Ener

The energy
Natural gas

B.4 Iden

a) Electrig

ontains an example of a partial energy review.

mnizational overview

e Ltd. has been operating at a single site in Mumbai, India, for the past 37)years. The fa
D people and operates on three shifts, seven days a week. The facility produces hydy
hich is used by the textile, paper and chemical industries.

rocesses consist of the following:

nation;

n;

on;

ion;

(e.g. cooling water, instrument air, etc)!

tep, the working solution is hydrdogenated. It is then oxidized with air. Hydrogen per
the oxidizer is then extracted with deionized water. It is then distilled to produce diff
ns of hydrogen peroxide.

gy sources

sources of XYZ Peroxide Ltd. are imported electricity from the grid and piped natura
is used both as afuel and a feedstock.

Lification of energy use

al-the preliminary analysis of the energy use and consumption is based on motor data

factor a

cility
ogen

bxide
brent

gas.

load

d-estimated operating hours (see Table B.1)
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Table B.1 — Electrical energy use and consumption

Name plate load Estimated a.nnuaal % estimated
Energy use No. of units Operating hours consumption annual electrical
Total MW MWh consumption
Process air compressors 4 1,64 8400 12915 56
Cooling water pump 2 0,52 8400 3084 13,38
1 0,075 8400 612 2,66
Instrument air compressors
2 0,090 8400 420 1,82
Other Detail not provided
Total 100
a Motpr efficiency and the percentage load factor are used to calculate the data in this column in accordance with JEC'600B4-1.

b) Thermal: the preliminary analysis of the energy use and consumption is based on hleat balance,

Iboiler efficiency and operating hours (see Table B.2).

Table B.2 — Steam use and consumption

Estimated
No. of Name plate System Load Operating annual % estimated annual
HEnergy use X efficiency .
units load hour . MT/h hours steanp consumption
(boiler) /hour MT/year
Distillation 1 4,21 0,92 4,58 8400 38525 73,72
Stean] preheater 1 0,95 0,92 1,03 8400 8 664 16,58
SR unjt 6 0,45 0,92 0,50 8400 4190 8,02
Other Detail not provided
Total | 100

B.5

Past and present energy consumption

The typical tables showing thepast and current energy consumption data are not shown ip this annex
for gurposes of brevity. Thé analysis was carried out on the past and present energy donsumption
data] For purpose of this é€xample, electrical energy was determined to be the focus and the process air
compressors were identified as a potential SEU.

B.6

B.6.1 General

Identification of SEU

The rélevant variable analysis was conducted at both the facility level and the level of thg process air

compressor. In each case, the relevant variable 1s production.

B.6.2 Facility analysis

The relation between electric energy consumption (kWh) and the relevant variable, production (MT),
was carried out by using linear regression analysis using the monthly data for three years for the facility
and for the potential SEU process air compressors.

Figure B.1 shows the relationship between electric energy consumption and the relevant variable
production for the facility. As demonstrated by the regression model the base load is rather small (i.e.

76 745 kWh).
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Figure B.1 — Facility electrical energy consumption vs. preduction

B.6.3 Potential SEU analysis

Figure B.2 shows relationship between electric energy consumption(kWh) and production (MT) fdr the
potential SHU, process air compressor. The regression result is;shown above for one compressor.
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Figure B.2 — Process air compressor electricity vs. production

B.6.4 SEUs

SEUs are determined by using Pareto analysis of the past and present energy consumption for the
period of 36 months, i.e. April 2010 to March 2013. The top two energy uses were selected as SEUs

(accounting for over 50 % of total electrical energy consumption - meeting the criteria for significance).
See Table B.3.
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Table B.3 — SEUs

ISO 50004:2014(E)

consumption

vices;

Electrical energy | o4 total annual Relevant vari-
SEU consumption electrical energy |ables considered Personnel
kWh consumption for SEUs
Process air 35678946 46,60 % Shift operator;
compressors . .
Shift supervisor;
Utility cooling 10 254 454 13,40 % .
water pumps Production(MT) |Plant manager;
Other energy 40 % Senior maintenance engineer;
uses Maintenance technicians;
Total frectricat 769555715 1UU70 Original equipment supplier for maintendnce and ser-

Head of electrical engineering.

B.6.5 Future energy use and consumption

Using linear regression of energy consumption as a function of productien, which is the o
varigble considered, for each of the energy sources, future consumptionrwas projected. The
of elgctric energy consumption and production shown in Table B.3 for the facility is re

follows:

wherte

N =335,44x+176 745

x ig production (MT);

y ig electric energy consumption of the facility (kWh).

inly relevant
relationship
broduced as

Production based on monthly production plan was used to calculate the estimated energy donsumption
as shown in Table B.4.

Table B.4 — Predicted facility electrical consumption for 2014-2015

Month Niinber of days Production Predicted electrical energy consumption
MT kWh

April p014 30 7200 2591941
May 2014 31 7 500 2692575
June 4014 30 7110 2561751
()

March 2015, 17 3920 1491685
Total 84 000 30298 230

The relationship of electric energy consumption and production shown in Clause B.6 for the SEU process
air compressor was reproduced as follows:

3 =163,35x +41318

where

x is production (MT);

y iselectric energy consumption for SEU process air compressor.
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Production based on monthly production plan was used to calculate the estimated electric energy
consumption for the SEU as shown in Table B.5.

Table B.5 — Predicted process air compressor electricity consumption for 2014-2015

Production Predicted process air compressor elec-
Month Number of days tricity consumption
MT kWh
April 2014 30 7200 1217 425
May 2014 31 7500 1266 429
June 2014 36 7446 +262-723
()
March 2015 17 3920 681 643
Total 84000 14217 P61
B.7 Opportunities
In order to prioritize energy performance improvement opportunities the @rganization defined three

criteria as s
savings and

shown in Taple B.8.

hown in Table B.6. For each opportunity, the implementation cest, anticipated energy
simple payback data were collected and are shown in Table B.7, with the ranking results

Table B.6 — Opportunity rating criteria

cost

Rating
Opportunity criterion
1 2 3 4
Anticipated a“““al;:;rrgy cost savings per less than $1 000 $1000t0$1999 | $2000to$10000 | more than $1d 000
Implerpentation cost per year more than $10.000 $2 000 to $9 999 $1 000 to $1 999 less than $1 §00
Simple payback (months) morelthan 36 13 to 36 6to12 less than §
In general, prganizations will use financial criteria for purposes of initial screening of opportunities

duringthee
of benefits is
non-energy

Table B.7 — Register of opportunities

hergy review process. Oncethe opportunities have been prioritized, a more detailed anglysis
typically conductedFhis analysis would address other information such as energy savings,
benefits, or other ofganhizational criteria.

ST Annual energy savings | Annual savings | Implementation cost Paybagk
Energy\source
no. kWh Us$ Uss$ Monthis
Replacemertof old cooling water
1 pumps 40%7A and 401/B with new 56 280 9000 34300 45,73
energy effictent CLC pump
Impeller trimming of old CW pump
2 |401/C to match the head of pump 168 840 27020 200 0,09
P401/A and P401/
Replacement of old instrument air
cooling water feed pump motor
3 404/B with new energy efficient 8148 1200 1600 16,00
pump
NOTE For the purposes of brevity, additional detail is not provided.
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