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" NATIONAL FOREWORD

This Indian Standard which is identical with ISC 50001 : 2011 ‘Energy management systems —

Requirements with guidance for use’ issued by the International Organization for Standardization
(1S0O) was adopted by the Bureau- of Indian Standards on the recommendation of the Energy
Management Sectional Committee and approval of the Mechanical Engineering Division Council.

The text of ISO Standard has been approved as suitable for publlcétton asan Indlari Standard without
deviations. Certain conventions are, however, not 1dent|cal to those used in indian Standards. Attention
is particufarly drawn to the following:

Wherever the words ‘International Standard’ appear referring to this standard, they should be
read as ‘Indian Standard’.

Annexes A and B of this standard are for information only. X,@ ®
%@




I1S/ISO 50001 ; 2011

Contents _ _ Page
LT L O OO iii
1 SCOPC 1uruirermersrisssememr st ie e serarsnsssasasssinne s ssrsesesseranas TR, Aereme st raNIER RS esRaERERSeAts et R RR R senanpemna e 1
2 Normative references.......coviiieecessssossans R reemrasaseesiasmararensrtasabinnr s 1
3 Terms and definitions .......c...vveeveniceseecenenns eaeer e R R e ee s e SR R AR ARt b e n s 1
4 Energy management SyStem reqUIreMENtS ... .. eeuseeesessssessessseseessessesssessesseesosssessssseesemsesesseeenss 5
41 General FEQUITEMBNLS ......c.cceccr st sesessast st me e sesssessemsessesesesemsen ecese gpeesnse s e sr b resaemnenanan 5
- 4,2 Management I‘ESPOI‘ISIblllty'\B’Q?{' ................................. 5
- 42T TOP MANAGEMENE..c...o.ceeereceemrirrsne e srssasesiseeeeemssre s seeesessmsns s ssssemeens %@- ......................................... 5
4.2.2 Management representative 6
4.3 Energy policy .....ccovveeenssscennncane 6
4.4 Energy planning 6
e B €L T O RS s 8
4.4.2 Legal requirements and other requirements. O |
443 Energy review \% ........ . Lo a e s eRA SRS A e ase srs e rnye 7
444 Energy baseline ......... ervenenena e b e LTSN Cere et ansaE L oeneE SRR Lan rRr s aeR e e ea e e PR EARAa e rrsuaneneen 7
445 Energy performance iNdICALOFS ... e e ecesesstssecmmresessssassrmmsesssessseseseseseseseseemssessssssesss oo 8
4.4.6 Energy objectives, energy targétsatid energy management action plans ... evevoesne e 8
4.5 Implementation and ope‘raI{_o»n ............................................................................................................. 8
451 General .cecvrvinnnenns T S —— 3
452 Competence, traini@g and awareness....uu.-...... et et sas e st n e e s e e nnnes 8
4.5.3  COMMUNICALION £5. imrmuuseemsusrnsessiecesemmssssssemsssssamsssarssesesasssssessssssass sses e sasmssssssmmsmees sttt eesees s seeeos 9
4.5.4 Documentatio
455 Operazsr@l control
456 Des% ..................................... ek R RO b4 SRR AR £ SRS AR RO b e 8 e peRRRA R e 10
4.5.7 Procurement of energy services, products, equipment and energy .......
46 oL 1 OO O
4.6.1  Monitoring, measurement and ANAIYSIS .........mumrsseasressseesssresssaseeessseessressesossesssssetssseemmseeesessseone
4.6.2 Evaluation of compliance with legai requirements and other requirements
4.6.3  Internal audit of the ENMS .......c.uueomsieceesrreeessseseesssessoresessseresssemssssesssasssssssesss
464 Nonconformities, correction, corrective action and preventive action........cvcceeeennrennne
4.6.5  CONOl Of FECOPUS ....ovcveceeceemsensssecssseseesessssss s essnesessenssssseenesessesestseessseeseseeesseeeeeeesesse e

4.7 MaNAGEMENE FEVIEW .u.ce.m.eeeverescsnsssssee e eemss s smsssenessssessmeseseon




IS/ISO 50001 : 2011

4,71 General ...... 12

4.7.2  IRPUL 10O MANAGEMENT FEVIBW ... e risis i s sssssss s s raaste s rarssas st sh a4 ba s rs srrmnemmemssenme s srnmess sassrara semts 12
4.7.3  Oufput from MaNAGEMENT FBVIBW i rmnrreesssmssssssssssnsrsrstss sasessssssssbsssintnsns s sesemsssemsns 13
Annex A (informative) Guidance on the use of this International Standard ........cceeeeeeseeeseessssssssrmmerssenns 14
Annex B (informative) Correspondence between ISO 50001:2011, ISO $001:2008, 1SO 14001:2004
and IS0 22000:2005............cocesinenaens T REERENESERSREEAE IR SEREE LSRR EA LR LA e st SR A SR A e R e e e Re e sen s seeansarannens 20
Bibliography............. Sersssaseresrssras i ian senassan R PR RSSO RI ISR YRS S— A 22
e
(o3 :




ISNSO 50001 : 2011

Introduction

The purpose of this International Standard is to enable organizations to establish the systems and processes
necessary to improve energy performance, including energy efficiency, use and consumption. Implementation
of this Infernational Standard is intended to lead to reductions in greenhouse gas emissions and other related
environmental impacts and energy cost through systematic management of energy. This International
Standard is applicable to all types and sizes of organizations, irrespective of geographical, cultural or social
conditions. Successful implementation depends on commitment from all levels and functions of the
organization, and especially from top management. :

This International Standard specifies energy management system (EnMS) requirements, upon which an
organization can develop and implement an energy policy, and establish objectives, targets, and action plans
which take into account legal requirements and information related to significant energy use. An EnMS
enables an organization to achieve its policy commitments, take action as needed to improve its energy
-performance and demonstrate the conformity of the system to the requirements of this International Standard.
This International Standard applies to the activities under the contral of the organization, and application of
this International Standard can be tailored to fit the specific requirements of he g hization, including the
_complexity of the system, degree of documentation, and resources. %E}

This International Standard is based on the Plan - Do - Check - Ac (P@fﬁ}\) continual improvement framework
and incorporates energy management into everyday organizationa tices, as illustrated in Figure 1.

NOTE in the context of energy management, the PDCA, o)gﬁ can be outlined as follows:

— Plan: conduct the energy review and establish the baseline, energy performance indicatdrs (EnPlIs), objectives,
targets and action plans necessary to deli ulfs that will improve energy performance in accordance with the
organization's energy policy; ;v

— Do: implement the energy managgn:r@t action plans;

_~— Check: monitor and measure processes and the key characteristics of operations that determine energy performance
against the energy p{l’gﬁand objectives, and report the results;

— Act take action@to cbntinually Improve energy performance and the EnMS.

<
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Continual
improvement

& ‘
Figure 1 — Energ}c%anagement system moded for this International Standard

o’

Worldwide application of this International Standard contributes to more efficient use of available energy
sources, to enhanced competitiveness and to reducing greenhouse gas emissions and other related
environmental impacts. This International Standard is applicable irrespective of the types of energy used.

This tnternational Standard can be used for certification, registration and self-declaration of an organization's
EnMS. it does not establish absolute requirements for energy performance beyond the commitments in the
energy policy of the organization and its obligation to comply with applicable legal reguirements and other
" requirements. Thus, two organizations carrying out similar operations, but having different energy
performance, can both conform to its requirements.

This International Standard is based on the common elements of ISC management system standards,
ensuring a high leve! of compatibility notably with 1SO 9001 and 1SO 14001.

NOTE Annex B shows the relationship between this International Standard and 150 9001:2008, 150 14001:2004 and
180 22000:2005,

An organization ¢an choose to integrate this International Standard with other management systems, including
those related to quality, the envircnment and occupational health and safety.
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Indian Standard

ENERGY MANAGEMENT SYSTEMS —
REQUIREMENTS WITH GUIDANCE FOR USE

1 Scope

This International Standard specifies requirements for establishing, implementing, maintaining and improving
an energy management system, whose purpose is to enable an organization to follow a systematic approach
in achieving continual improvement of energy performance, including energy efficiency, energy use and
consumption. : :

This International Standard specifies requirements applicable to energy use and consumption, including
measurement, documentation and reporting, design and procurement practicef fgg aquipment, systems,

processes and personnel that contribute to energy performance. /&5, <

This International Standard applies to all variables affecting energy pe rmgr?ce that can be monitored and
influenced by the organization. This International Standard does no cribe specific performance criteria
with respect to energy., % '

This Internationai Standard has been designed to be L@d}%&peﬂdently, but it can be aligned or integrated
with other management systems.

This International Standard is applicable égyc%rganization wishing to ensure that it conforms to its stated
energy policy and wishing to demonstrate@ﬁis to others, such conformity being confirmed either by means of
self-evaluation and self-dectaration e{\conformity. or by certification of the energy management system by an
external organization.

& _
This International Stang{%[ﬁélso provides, in Annex A, informative guidance on its use.
o’
2 -Normgive references

- No normative references are cited. This clause is included in order to retain clause numbering identical with
other {SO management system standards. :

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

31
boundaries
physical or site limits and/or organizational limits as defined by the organization

EXAMPLE A process; a group of processes; a site; an entire organization; multiple sites under the control of an
organization.

3.2
continual improvement
recurring process which results in enhancement of energy performance and the energy management system
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NOTE 1  The process of establishing objectives and finding opportunities for improvement is a continual process.

NOTE2  Continual improvement achieves improvements in overali energy performance, consistent with the
organization's energy policy. . oo _

33
correction
action to eliminate a detected nonconformity (3.21)

NOTE Adapted from I_SO 2000:2005, definition 3.6.6.

34
corrective action
action to efiminate the cause of a detected nonconformity (3.21)

NOTE1  There can be more than one cause for a nonconformity.
NOTE2  Corrective action is taken fo prevent recurrence whereas preventive action is taken to prevent occurrence.

NOTE3  Adapted from 1SO 9000:2008, definition 3.6.5.

35 ‘ '\,6 T
energy
electricity, fuels, steam, heat, compressed air, and other like media ' CO -

L

NOTE1  For the purposes of this International Standard, energy refers to ge’@rious forms of energy, Including
. renewable, which can be purchased, stored, treated, used in equipment or iqe/pro 58, of recovered.

NOTE 2  Energy can be defined as the capacity of a system to prod%e@xternal activity or perform work.

36 ¢
energy baseline - Q;D’&%

- guantitative reference(s) providing a basis fO{\clom arison of energy performance

NOTE1  Anenergy baseline reflects @pecji}éd period of time.

3

NOTE2 An energy baseline ‘é}n be normalized using variables which affect energy use and/or consumption,
e.g. production level, degreegays (outdoor temperature), etc. '

NOTE3 The energy baseline is also used for calculation of energy savings, as a reference before and after
implementation of energy performance improvement actions.

37
energy consumption
quantity of energy applied

3.8

energy efficiency .

ratio or other quantitative relationship between an output of performance, service, goods or energy, and an
input of energy .

EXAMPLE Conversion efficiency; energy requiredfenergy used; outputfinput; theoretical energy used to
 pperate/energy used to operate.

NOTE Both input and output need to be clearly specified in quantity and guality, and be measurable.

3.9

energy management system

EnMS

set of interrelated or interacting elements to establish an energy policy and energy objectives, and processes
- and procedures to achieve those objectives
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3.10

energy management team

person(s) responsible for effective implementation of the energy management system activities and for
delivering energy performance improvements '

NOTE The size and nature of the organization, and available resources, will determine the size of the team. The
team may be one pérson, such as the management representative.

3.11

energy chjective

specified outcome or achievement set to meet the organization's energy policy related to improved energy
performance ' ' '

3.12
energy performance
measurable results related to energy efficiency (3.8), energy use (3.18) and energy consumption (3.7)

NOTE1  In the context of energy management systems, results can be measured against the organization's energy
policy, objectives, targets and other energy performance requirements. '

NOTE2  Energy performance is one component of the performance of the energy managem&gt aysfem.

e
3.13 O

energy performance indicator
EnPI
quantitative value or measure of energy performance, as defined b@@organization

NOTE EnPis could be expressed as a simple metric, ralj@@ﬁére complex model.

314

energy policy ﬁf{% *
statement by the organization of its ove@i entions and direction of an organization related to its energy
performance, as formally expressed J@tr}p management '

NOTE The energy policy p@rides a framework for action and for the setting of energy objectives and energy targets.

3.15 20

ehergy review
determinati @the organization's energy performance based on data and other information, leading to
identification ‘6f opportunities for improvement

NOTE In other regional or naticnal standards, concepts such as identification and review of energy aspects or energy
profile are included in the concept of energy review.

3.16
energy services
activities and their results related to the provision and/or use of energy

3.7

energy target
detailed and quantifiable energy performance requirement, applicable to the organization or parts thereof, that
arises from the energy objective and that needs to be set and met in order to achieve this objective '

3.18
energy use
manner or kind of application of energy

EXAMPLE Ventitation; lighting; heating; cooling; transportation; processes; production lines.
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3.19
interested party :
person or group concerned with, or affected by, the energy performance of the organizaticn

3.20

internal audit .
- systematic, independent and documented process for obtaining evidence and evaluating it objectively in order
_to determine the extent to which requirements are fulfilled

NOTE See Annex A for more information.
3.2 _
nonconformity

non-fulfilment of a requirement
[ISO 9000:2005, definition 3.6.2]

3.22

organization

company, corporation, firm; enterprise, authority or institution, or part or combination thereof, whether
incorporated or not, public or private, that has its own functions and administration and that @s the authority
to control its energy use and consumption % >

NOTE An organization can be a person or a group of people. “Q
3.23 %,O
preventive action L

action to eliminate the cause of a potential nonconformity (3.2, O
NOTE1  There can be more than one cause for a potential%onsonformity.
NOTE 2  Preventive action is taken to prevent occuf%\:e, whereas corrective action is taken to prevent recurrence.

NOTE 3  Adapted from ISO 9000:2005, definjtioh 3.6.4.

&
3.24 0‘5
procedure
specified way to carry %an activity or a process

NOTE1  Procedures can be documented or not.
.' NOTE2  When a procedure is documented, the term “written procedure” or “documented procedure” is frequently used.
NOTE 3  Adapted from 1SO 9000:2005, definition 3.4.5.
3.25
record

document stating results achieved or providing evidence of activities performed

NOTE1 Records can be used, for example, to document traceability and to provide evidence of verification, preventive
action and corrective action.

NOTE 2  Adapted from IS0 9000:2005, definition 3.7.6.

3.26

scope .

extent of activities, facilities and decisions that the organization addresses through an EnMS, which can
include several boundaries

NOTE The scope can include energy related to transport.
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3.27

significant energy use

energy use accounting for substantial energy consumption and/or offering conmderable potential for energy
performance improvement

NOTE Significance criteria are determined by the organization.

3.28

top management

person or group of people who directs and controls an organization at the highest level

NOTEt  Top management controls the organization defined within the scope and boundaries of the energy
management system.

NOTE2  Adapted from ISO 8000:2005, definition 3.2.7.

4 Energy management system requirements

4.1 General requirements
. @ ®
The organization shall; @:X«

a) - establish, document, implement, maintain and improve an EnMS meccordénce with the reguirements of
this International Standard; %’Q

b) define and document the scope and boundaries of its ESMS

c) determine how it will meet the requirements of thig International Standard in order to achieve continual
improvement of its energy performance %dzsf s EnMS.

4.2 Management responsmlllt{\ %

421 Top management ¢

Top management hah}élemonstrate its commitment to support the EnMS and to continually improve its
effectiveness b@“c s

a) defining, establishing, implementing and maintaining an energy policy;
b) appointing a management representative and approving the formation of an energy management team;

-¢) providing the resources needed to establish, implement, maintain and improve the EnMS and the
resulting energy performance;

NOTE Resources include human resources, specialized skills, technology and financial resources.
d): identifying the scope and boundaries to be addressed by the EnMS;

‘®) communicating the importance of energy manageme'nt to those in the organization;

f)  ensuring that energy objectives and targets are established;

g) ensuring that EnPls are appropriate to the organization;

h) considering energy performance in long-term planning;

i) ensuring that results are measured and reported at determined intervals;

[} conducting management reviews.
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4.2.2 Management representative

Top management shall appoint a management representative(s) with appropriate skills and competence, who,
|rrespect|ve of other responsibilities, has the responsibility and authority to:

a) ensure the EnMS is established, implemented, maintained, and contlnually improved in accordance W|th
this International Standard; .

b) identify person(s), authorized by an appropriate level of management, to work with the management
representative in support of energy management activities;

¢} report to top management on energy performance;
d) report to top management on the performance of the EnMS;

e) ensure that the planning of energy management activities is designed to support the crganization's
~energy policy; :

f) define and communicate responsibilities and authorities in order to facilitate effective energy
.management;

A"
g) determine criteria and methods needed to ensure that both the operation and %%gjvof the EnMS are
_effective;

~ h) promote awareness of the energy policy and objectives at all levels ofgg@;g/anization.

4.3 Energy policy OK/

The energy policy shall state the organization's com %ept to achieving energy performance improvement.
Top management shall define the energy policy and«% e that it;

@) is appropriate to the nature and scalg, of{kLe organlzation's energy use and consumption; '
b) includes a commitment to contir@gl improvement in energy performance;

c} includes a commitment to\}nsure the availability of information and of necessary resources to achieve
objectives and t r%gi

- d) includes a commitment to comply with applicable legal requirements and other requirements to which the
organization subscribes related to its energy use, consumption and efficiency;

e) provides the framework for setting and reviewing energy objectives and targets;

f) supports the purchase of energy-efficient products and services, and design for energy performance
fmprovement;

g) is documented and communicated at all levels within the organization;

h) isregularly reviewed, and updated as necessary.
4.4 Energy planning

441 General

The organization shail conduct and document an energy planning process. Energy planning shall be
consistent with the energy policy and shall lead to activities that continually improve energy performance.
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Energy planning shall involve a review of the organization's activities that can affect energy perfor_mance.
NOTE1 A conceptdiagram illustrating energy planning is shown in Figure A2

NOTE2  In other regional or national standards, concepts such as identification and review of energy aspects or the
concept of energy profile, are included in the concept of energy review.

4.4.2 Legal requirements and other requirements

The organization shall identify, implement, and have access to the applicable legal requirements and other
requirements to which the organization subscribes related to its energy use, consumption and efficiency.

The organization shail determine how these requirements apply to its energy use, consumption and efficiency
and shall ensure that these legal requirements and other requirements to which it subscribes are considered
in establishing, implementing and maintaining the EnMS.

legal requirements and other requirements shall be reviewed at defined intervals.

4.43 Energy review

The organization shall develop, record, and maintain an energy review. The methoggfagy' and criteria used to
develop the energy review shall be documented. To develop the energy revie%tge ganization shall;

‘a) analyse energy use and consumption based on measurement ang) ogber dafa, i.e.
— identify current energy sources: ’
O)(’
— . evaluate past and present energy use and co@nption;

b) based on the analysis of energy use and(gc%%uﬁlption, identify the areas of significant energy use, i.e.

— identify the facilities, equipryant, systems, processes and personnel working for, or on behalf of, the
- organization that significahtly affect energy use and consumption;

&
— identify other r\eﬁ%nt variables affecting significant energy uses;

— det rf’@:g'the current energy performance of facilities, equipment, systems and processes related to
ideﬁ ied significant energy uses;

~— estimate future energy use and consumption;
¢) identify, prioritize and record opportunities for improving energy performance.

NOTE Opportunities can relate to potential sources of energy, use of renewable energy, or other alternative
energy sources, such as waste energy. :

The energy review shall be updated at defined intervals, as well as in response to major changes in facilities,
equipment, systems, or processes.

4.4.4 Energy baseline

The organization shail establish an energy baseline(s) using the information in the initial energy review,
considering a data period suitable to the organization's energy use and consumption. Changes in energy
performance shall be measured against the energy baseline(s).

- Adjustments to the baseline(s) shall be made in the case of one or more of the following:

— EnPls no longer reflect organizational energy use and consumption, or
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— there have been major changes to the process, operational patterns, or energy systems, or
— according to a predetermined method.

The energy baseline{s} shalt be maintained and recorded.

4.4.5 Energy performance indicators

The organization shall identify EnPls appropriate for monitering and measuring its energy performance. The
methodology for determining and updating the EnPls shall be recorded and regularly reviewed.

EnPls shall be reviewed and compared to the energy baseline as appropriate.

4.4.6 Energy objectives, energy targets and energy management action plans

The arganization shall establish, implement and maintain documented energy objectives and fargets at the
relevant functions, levels, processes or facilities within the organization. Time frames shall be estabiished for
achievement of the objectives and targets.

The objectives and targets shall be consistent with the energy policy. Targets shall be copsistent with the
objectives.

When establishing and reviewing objectives and targets, the organization g.éu:ll?a)ke into account legal
requirements and other requirements, significant energy uses and (ro;zafz: nities to improve energy
performance, as identified in the energy review. It shall also consider itsfjnahcial, operational and business
conditions, technological options and the views of interested parties. X,

The organization shall establish, implement and maintain actior-plans for achieving its objectives and targets.

- The action plans shall inciude: «
&

— the means and time frame by which individual targets are to be achieved;

. — designation of responsibility;

— a statement of the method@%hich an improvement in energy performance shall be verified;
— astatement of{l;(le(@gﬁod of verifying the results.

| The action plans shall be documented, and updated at defined intervals.
4.5 Implementation and operation

4,51 General

-The organization shall use the action plans and other outputs resulting from the planning process for
implementation and operation.

4.5.2 Competence, training and awareness

The organization shall ensure that any person(s) warking for or on its behalf, related to significant energy uses,
are competent on the basis of appropriate education, training, skills or experience. The organization shall
identify training needs associated with the control of its significant energy uses and the operation of its EnMS.
The organization shall provide training or take other actions to meet these needs.

" Appropriate records shall be maintained.
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The organization shall ensure that any person(s) working for or on its behalf are aware of:

a) the importance of conformity with the energy policy, procedures and the requirements of the EnMS:;

b) their roles, responsibilities and authorities in achieving the requirements of the EnMS;

c) the benefits of improved energy performance;

d) the impact, actual or potential, with respect to energy usé and consumption, of their activities and how

their activities and behaviour contribute to the achievement of energy objectives and targets and the
potentiai consequences of departure from specified procedures. .

4.5.3 Communication

The organization shall communicate internally with regard to its energy performance and EnMS, as
appropriate to the size of the organization.

The organization shall establish and implement a process by which any person working for, or on behalf of,
the organization can make comments or suggest improvements to the EnMS,

The organization shall decide whether to communicate externally about its ener p@ficf. EnMS and energy
performance, and shall document its decision. If the decision is to commun ernally, the organization
shall establish and implement a method for this external communication. &3

4.54 Documentation %,O
. . \V
4.54.1 Documentation requirements $O
The organization shall establish, implemen “maintain mformatlon in paper, eEectronlc or any other

medium, to describe the core elements oQ&e S and their interaction.,
The EnMS documentation shall ing:LuQé;
a) the scope and bound%i@of the EnMS:;

O

c) the ene@y@bjectives, targets, and action plans;

b) the energy policy;

‘d) the documents, including records, required by this International Standard:

e) .other documents determined by the organization to be necessary.

NOTE The degree of documentation can vary for different organizations for the following reasons:
— the scale of the organization and type of activities;

— the complexity of the processes and their interactions:

— the competence of personnel.
4.5.4.2 Control of documents

Documents required by this International Standard and the EnMS shall be controlled. This mcludes technical
documentation where appropriate.

. The organization shall establish, implement and maintain procedure(s) to:

a) approve documents for adequacy prior to issue;
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b) periodically review and update documents as necessary;

¢) ensure that changes and the current revision status of documents are identified;
__d) ensure that relevant versions of applicable documents are available at points of use;
' é) ensure that docurﬁents remain legible and readily identifiable; |

fy ensure documents of external origin determined by the organization to be necessary for the planning and
operation of the EnMS are identified and their distribution controlled;

@) prevent the unintended use of obsolete documents, and suitably identify those to be retained for any
purpose.

455 . Operational control

The organization shall identify and plan those operations and maintenance activities which are related to its
significant energy uses and that are consistent with its energy policy, objectives, targets and action plans, in
order to ensure that they are carried out under specified conditions, by means of the foliowing:

a) establishing and setting criteria for the effective operation and maintenance of significant gnergy uses,
where their absence could lead to a significant deviation from effective energy perforrnag@c

B) operating and maintaining facilities, processes, systems and equipment, in acc@u@ﬁce with operational

criteria;
Lo » _ o*
¢) appropriate communication of the operational controls to personnelsworking for, or on behaif of, the
organization. ' X,
e | '
NOTE When planning for contingency or emergency situations onpotential disasters, including procuring equipment,

an organization may choose to include energy performance ir@%etermining how it will react to these situations,

4.5.6 Design Q’

.

The organization shall consider ene(;%g pe}f’ormance improvement opportunities and operational control in the
design of new, modified and r ted facilities, equipment, systems and processes that can have a
significant impact on its energy\pgrformance.

" The results of the Afg;y performance evaluation shall be incorporated where appropriate into the
specification, desigﬁn procurement activities of the relevant project(s).

The results of the design activity shall be recorded.

4.5.7 Procurement of energy services, products, equipment and energy

When procuring energy services, products and equipment that have, or can have, an impact on significant
energy use, the organization shall inform suppliers that procurement is partly evaluated on the basis of energy
performance.

The organization shall establish and implement the criteria for assessing energy use, consumption and

efficiency over the planned or expected operating lifetime when procuring energy using products, equipment
and services which are expected to have a significant impact on the organization’s energy performance.

The organization shall define and document energy purchasing specifications, as applicable, for effective
energy use.

NOTE See Annex A for more information.

10




IS/ISO 56001 : 2011
4.6 Checking

4.6.1 Monitoring, measurement and analysis

The organization shall ensure that the key characteristics of its operations that determine energy performance
are monitored, measured and analysed at planned intervals. Key characteristics shall inciude at a minimum:

a) significant energy uses and other outputs of the energy review;

b) the relevant variables related to significant energy uses;

¢} EnPls;

d) the effectiveness of the action plans in achieving objectives and targets;

€) evaluation of actual versus expected energy consumption.

The results from monitoring and measurement of the key characteristics shall be recorded.

An energy measurement plan, appropriate to the size and complexity of the organization and its monitoring
and measurement equipment, shall be defined and implemented. e

NOTE Measurement can range from only utility meters for small organizati ai to complete monitoring and
measurement systems connected to a software application capable of consplidating data and delivering automatic
analysis. it is up to the organization to determine the means and methods of r&ﬁagurement.

The organization shall define and periodically review its me. ureﬁ’ént needs. The organization shall ensure
that the equipment used in monitoring and measunig f key characteristics provides data which are

. accurate and repeatable. Records of calibration and ofierf means of establishing accuracy and repeatability
~ shall be maintained. .

The organization shall investigate and res@/}to significant deviations in energy performance.

Results of these activities shall be@g%tained.

4.6.2 Evaluation of g@@l?a/nce with legal requirements and other requirements

At planned 'nq'ifals, the organization shall evaluate compliance with legal requirements and other
requirementgto hich it subscribes related to its energy use and consumption.

Records of the results of the evaluations of compliance shall be maintained.

4.6.3 Internal audit of the EnMS
The organization shall conduct internal audits at planned intervals to ensure that the EnMS:

— conforms to planned arrangements for energy management including the requirements of this
International Standard;

—  conforms with the energy objectives and targets established;
— s effectively implemented and maintained, and improves energy performance.

An audit plan and schedule shall be developed taking into consideration the status and importance of the
processes and areas to be audited as well as the results of previous audits.

The selection of auditors and conduct of audits shall ensure objectivity and impartiality of the audit process.

Records of the audit results shall be maintained and reported to top management.
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4.6.4 Nonconformities, correction, corrective action and preventive action A

The organization shall address actual and potential nonconformities by making corrections, and by taking
corrective action and preventive action, including the following:

a) reviewing nonconformities or potential nonconformities;

b) determining the causes of nonconformities ‘or potential nonconformities;

c) evaluating the need for action to ensure that nonconfbrmities do not occur or recur;
d) determining and implementing the appropriate actioh needed;

e) maintaining' records of corrective actions and preventive actions;

ﬁ reviewing the effectiveness of the corrective action or preventive action taken.

- Corrective actions and preventive actions shall be appropriate to the magnltude of the actual or potential
problems and the energy performance consequences encountered.

The organization shall ensure that any necessary changes are made to the EnMS. _ ,&@ ®
| ' ©

4.6.5 Control of records %

The organization shall establish and maintain records, as necessary, &Qemonstrate conformity to the
requirements of its EnMS and of this International Standard, and the %er performance results achieved.

The organization shall define and implement controls for the ide‘“@mcation, retrieval and retention of records.

Records shall be and shall remain legible, identiﬁable’;a}% traceable to the relevant activity.

4.7 Management review Oy

N
471 General 6@'

At planned intervals, top anagement shall review the organization's EnNIS to ensure its continuing suitability,
adequacy and effec;g

Records of management review shall be maintained.

4.7.2 Input to management review

" Inputs to the management review shall include:

a) follow-up actions from previous management reviews;
b) review of the energy policy;
'c) review of energy performance and related EnPls;

d) results of the evaluation of compliance with legal requirements and changes in iegal requirements and
other requirements to which the organization subscribes;

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

f) EnMS audit results;

12
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the status of corrective actions and preventive actions;
projected energy performance for the following period;

recommendations for improvement.

4.7.3 Output from management review

Outputs from the management review shall include any decisions or actions related to:

ay’

b)
c)

d)

e)

changes in the energy performance of the organization;

changes to the energy policy;

changes to the EnPls;

changes to objectives, targets or other elements of the EnMS consistent W|th the orgamzatlons
commitment to continual improvement; . .

changes to aliocation of resources. o
S GgoT
X

Q©

@G
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Annex A
(informative)

Guidance on the use of this International Standard

A.1 General requirements

The additional text given in this annex is strictly informative and is intended to prevent misinterpretation of the
requirements contained in Clause 4. While this information addresses and is consistent with the requirements
of Clause 4, it is not intended to add to, subtract from, or in any way modify these requirements.

The implementation of an energy managemeant system specified by this International Standard is intended to
result in improved energy performance. Therefore, this International Standard is based on the premise that the
- organization will periodically review and evaluate its energy management system in order to identify
opportunities for improvement and their implementation. The. organization is given fiexibility in how it
implements the EnMS, e.g. the rate, extent and timescale of the continual improv m@t Process are
determined by the organization. ,{;\,

The organization can take into account economic and other considerations whg?,det rmining the rate, extent
and timescale of the continual improvement process. &O :

~ The concept of scope and boundaries atlows flexibility to the organciﬁatjion to define what is included within the
EnMS. :

The concept of energy performance includes energy si;i?energy efficiency and energy consumption. Thus the
organization can choose from a wide rahge of g th erformance activities. For example, the organization
could reduce peak demand, utilize surplus oreiséste energy or improve the operations of its systems,
_ processes or equipment. }{\,

Figure A.1 provides an iflustrative%ﬁeptual representation of energy performance.

- o
¢0*

Energy
Intensity

Energy
Consumption

Energy
Performance

Energy
Efficiency

Figure A.1 — Conceptual reﬁresentation of energy performance
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A.2 Management responsibility

A.2.1 Top management

Top management, or its representative, when communicating to those in the organization, can support the
importance of energy management through employee involvement activities such as empowerment,
motivation, recognition, training and rewards and participation.

Organizations conducting long-term planning can include energy management considerations such as energy
source, energy performance, and energy performance improvements in the planning activities.

A.2.2 Management representative

The management representative may be a current, new or contracted organization employee. The
responsibilities of the management represéntative may represent all or part of the job function. Skills and
competencies can be determined as to an organization's size, culture and complexity, or to legal requirements
or other requirements.

The energy management team ensures delivery of energy performance improvements. The size of the team is
determined by the complexity of the organization: e’

— for small organizations, it can be one person, such as the management ré{‘pj@'entative;

— for larger organizations, a cross-functional team provides a @’gﬁve mechanism to engage different
parts of the organization in the planning and implementation of the EnMS,

WO

The energy policy is the driver for i enting and improving an organization's EnMS and energy
performance within its scope and heundaries. The policy may be a brief statement that members of the
organization can readily understard and apply to their work activities. The energy policy dissemination can be
used as a driver to manage @anizational behaviour.

A.3 Energy policy

Where transportation i%C}Jrocured or used by the organization, the energy use and consumption of transport
can be Enclude%ﬁn@he scope and boundaries of the EnMS.

A.4 Energy planning

A.4.1 General

Figure A.2 provides a conceptual diagram intended to improve understanding of the energy planning process.
This diagram is not intended to represent the details of a specific organization. The information in the energy
planning diagram is not exhaustive and there may be other details specific to the organization or to particular
circumstances. : o . :

- 15
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Energy Planning Process

Planning Inputs

uses

Past and present energy’

Energy Review

A.ANALYSE
_ENERGY USE AND
CONSUMPTION

L+

Planning Cutputs

» Relevant variables
affecting significant B. IDENTIFY AREAS * ENERGY BASELINE
energy use ::> OF SIGNIFICANT « EnPI(s)
ENERGY USE AND * OBJECTIVES
e Performance - »
CONSUMPTION « TARGETS
Q)@T ON PLANS
&O{'
This diagram shows _ C.IDENTIFY
the basic concepts OPPORTUNITIES E&
of energy planning IMPROV ENERGY
ANCE
AN
ALY
Figur — Energy planning process concept diagram

,\g

This clause focusegon the energy performance of the organization and tools to maintain and continually
improve energy performance.

Benchmarking is the process of collecting, analysing and relating energy performance data of comparable
activities with the purpose of evaluating and comparing performance between or within entities. Different types
of benchmarking exist, ranging from internal benchmarking, for the purpose of highlighting good practices
within the organization, to external benchmarking, in order to establish the "best in indusiry/sector”
performance of an installation/facility or a specific product/service in the same field or sector. The benchmark
process can be applied to any or all of these elements. Provided relevant and accurate data are available,

“benchmarking is a valuable input to an objective energy review (see 4.4.3), and consequent setting of energy
objectives and energy targeis (see 4.4.6).

A.4.2 Legal requirements and other requirements

Applicable tegal requirements can be, for example, those international, national, regional and local
requirements that apply to the scope of the energy management system related to energy. Examples of legal
requirements may include a national energy conservation regulation or law. Examples of other requirements
may include agreements with customers, voluntary principles or codes of practice, voluntary programmes and
others. .
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A.4.3 Energy review

The process of identification and evaluation of energy use should lead the organization to define areas of
significant energy use and identify opportunities for improving energy performance.

Examples of personnel working on behalf of the organization include service contractors, part-time personnei
-and temporary staff. '

Potential sources of energy can include conventional sources that have not been previously used by an
organization, Alternative energy sources can include fossil or non-fossii fuels.

Updating the energy review means updating the information related to the analysis, determination of
 significance and determination of improving energy performance opportunities.

An energy audit or assessment comprises a detailed review of the energy performance of an organization, of
a process, or both, It is typically based on appropriate measurement and observation of actual energy
performance. Audit outputs typically include information on current consumption and performance, and they
can be accompanied by a series of ranked recommendations for improvement in terms of energy performance.
Energy audits are planned and conducted as part of the identification and prioritization of opportunities to
improve energy performance.

~ &

A.4.4 Energy baseline %@, >

A suitable data period means the organization accounts for regulatory e@;irements or variables that affect the
energy use and consumption. Variables can include weather, sé@ s, business activity cycles and other
conditions.

OK’
The energy baseling is maintained and recorded as :R}eans for the organization to determine the records
maintenance period. The adjustiments to the b eline are also considered maintenance and the requirements
are defined in this International Standard. /C%

A.4.5 Energy performance in/cgi@tors

EnPls can be a simple parafidter, a simple ratio or a complex model. Examples of EnPls can include energy
consumption per time, [Nergy consumption per unit of production, and muiti-variable models. The organization
can choose EnPlg-that™inform the energy performance of their operation and can update the EnPls when
business ac%i i r baselines change that affect the relevance of the EnPl, as applicable,

A.4.6 Energy objectives, energy targets and energy management action plans

In addition to action plans focused on achieving specific improvements in energy performance, an
organization may have action plans that focus on achieving improvements in overall energy management or
improvement in the processes of the EnMS itself. Action plans for these types of improvements can also state
how the organization will verify the results achieved by the action plan. For example, an organization may
have an action plan designed to achieve increased employee and contractor awareness of energy
management behaviour. The extent to which the action plan achieves the increased awareness and other
results should be verified using the method determined by the organization and documented in the action plan.

A.5 Implementation and operation

A.5.1 General

" No additional clarification required.
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A.5.2 Competence, training and awareness

The organization defines competence, training and awareness requirements based on its organizational
needs. Competency is based on a relevant combination of education, training, skills and experience,

A.5.3 Communication

No additional clarification required.

A.5.4 Documentation
The only procedures that have to be documented are ones that are specified as a documented procedure.

"The organization can develop any documents that it deems necessary to effectively demonstrate energy
performance and support the EnMS.

"~ A.5,5 Operational control
An organization should evaluate those of its operations that are associated with its identified significant energy
use and ensure that they are conducted in a way that will control or reduce the adverse-impacts associated

with them, in order to fulfil the requirements of its energy policy and meet its obj tiﬁ nd targets. This
shoutld include all parts of its operations, including maintenance activities.

‘A.5.6 Design %/

No additionai clarification required. $O

A.5.7 Procurement of energy services, prod,l{,ci-t‘f.} equipment and energy

Procurement is an opportunity to improve energy pérformance through the use of more efficient products and
services. |t is also an opportunity to work ggitftfthe supply chain and influence its energy behaviour.

The applicability of energy purc s@g specifications may vary from market to market. Energy purchasing

specification elements could iflutie energy quality, availability, cost structure, environmental impact and
renewable sources. .{/
O

The organization mg» use the specification proposed by an energy supplier, as appropriate.

A.6 Checking

A.6.1 Monitoring, measurement and analysis

No additional clarification reguired.

A.6.2 Evaluation of compliance with legal requirements and other requirements

No additional clarification required.

A.6.3 Internal audit of the EnMS

Internal audits of an energy management system can be performed by personnel from within the organization,
or by external persons selected by the organization, working on its behalf. In either case, the persons
conducting the audit should be competent and in a position. to do so impartially and objectively. in smaller
organizations, auditor independence can be demonstrated by an auditor being free from responsibility for the
activity being audited.
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If an organization wishes to combine audits of its energy management system with other internal audits, the
intent and scope of each shouid be clearly defined. .

An energy audit or assessment is not the same concept as an internal audit of an EnMS or an internal audit of
the energy performance of an EnMS (see A.4.3).

A.6.4 Nonconformities, correction, corrective action and preventive action
No additional clarification required.

A.6.5 Control of records

No additional clarification required.

'A.7 Management review

‘A.7.1 General

The management review should cover the scope of the energy manageme @tem .although not all
-elements of the energy management system need to he rewewed at once rewew process may take
place over a period of tlme ' : A(; '

A7.2 Input to management review B | &O
.No additional clarification required. - $O)</ |
A.7.3 Output fromi management reviev&% ¢
No additional clarification required. | %

©5°
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(informative)

Correspondence between 1SO 50001:2011, 1SO 9001:2008,
‘ ISO 14001:2004 and I1SO 22000:2005

IS0 50001:2011 1S0O 9001:2008 IS0 14001:2004 1S0 22000:2005
Clause Criteria Clause Criteria Clause Criteria Clause Criteria
— Foreword — Foreword — Foreword — Fareword
- Introduction — Introduction — Introduction — introduction
1 Scope 1 Scope 1 Scope 1 Scope
2 Normative references 2 Normative references 2 Normative references 2 Mormative references
3 ‘ Terms and definitions 3 Terms and definitions 3 Terms and definitions 3 Terms and definitions
4 Energy management 4 Quality management 4 Environmental 4 Food safety
system requirements system management system m@agement system
requirements “
4.1 General requirements 4.1 General requirements 4.1 General requirements &@ ’éeneral requirements
4.2 Management 5 Management — — 5 Management
respanisibility responsibility m'{/ responsibility
4.2.1 Top management 5.1 Management 4.4.1 Resouroesf&wﬁ?s, 5.1 Management
commitment resgonsibility and commitment
- O thority
4.22 Management 55.1 Responsibility and 4.4.1 C'&Resources, roles, 5.4 Responsibility and
representative authority S responsibility and authority
552 Manageme ’& D authority 55 Food safety team
representafl leader
4.3 Energy policy 5.3 Qualify policy - 42 Environmental policy | 5.2 Food safety policy
4.4 Energy planning 5.4 P\:’anning 4.3 Planning 53 Food safety
ol management system
'\:) A planning
7 Planning and
O‘§ realization for safe
‘Q\ products
4.4.1 General 5.4.1 Quality objectives 4.3 Planning 5.3 Food safety
7.21 Determination of manag?mer]t system
requirements related planning
to the product 71 General
4.42 Legal requirements 7.21 Determination of 43.2 lL.egal and cther 722 (no title}
anc_:l otherts requwe:entsdreé?ted requirements 753 Product
requiremen totl e produ characteristics
7.3.2 Design and
development inputs
443 Energy review 54.1 Quality objectives 431 Envircnmental 7 Planring and
791 Determination of aspects - realization of safe
- . products
requirements related
) to the product
4.4.4 Energy baseline —_ — — — 7.4 Hazard analysis
4.4.5 Energy performance —_ e — — 742 Hazard identification
indicators and determination of
acceptable levels
4.4.6 Energy objectives, 54.1 Quality objectives 433 Objectives, targets 7.2 Prerequisite
energy targets and 71 Planning of product and programme(s) programmes
energy management realization
action plans
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180 50001:2011

130 9001:2008

IS0 14001:2004

1SO 22000:2005

Clause Criteria Clause " Criteria Clause Criteria Clause Criteria
4.5 Implementation and 7 Product realization 44 Implementation and 7 Planning and
operation operation realization of safe
praducts
4.5.1 General 7.5.1 | Contral of production | 4.4.6 Operational control 7.2.2 {no title)
and service provision )
452 | Competence, training | 6.2.2 | Competence, training | 4.4.2 | Competence, fraining | 6.2.2 | Competence, training
and awareness - and awareness and awareness and awareness
453 Communication 553 Internal 443 Communication 56.2 Internal
communication communication
454 Documentation 4.2 Documentation — — 4.2 Documentation
requirements requirements
4.5.4.1 Documentation 421 General 4.4.4 Documentation 4.2.1 General
} requirements
4.54.2 | Control of documents | 4.2.3 | Confrol of documents { 4.4.5 | Confrol of documents | 4.2.2 | Control of documents
4.5.5 Operational controt 7.5.1 | Control of production | 4.4.6 Operational control 761 HACCP plan
and service provision
456 Design 7.3 Design and — — 7.3 Preliminary steps to
development @ L4 enable hazard
\ analysis
4.5.7 Procurement of 74 Purchasing — — % a4 — —
energy services, :
products, equipment "g,
and energy ,Q O
46 Checking 8 Measurement, 4.5 ><., 7 Checking 8 Validation, verification
analysis and O and improvement of
improvement % the food safety
management system
4.6.1 Monitering, 8.23 Monitoi é@ncf 4,51 Monitoring and 7.6.4 | System for monitoring
measurement and measurement of measurement of eritical control
analysis cess points
8.2.4% ”{\Monitoring and
3 ~  measurement of
g @ ‘ product
,\’\, " 84 Analysis of data
486.2 Evaluafion of 7.34 Design and develop 4.5.2 Evaluation of —_ —
compli ith legal review compliance
reguiréments and
other requirements
4.6.3 internal audit of the 8.2.2 Internal audit 455 Intermal audit 8.4.1 Internal audit
EnMS
464 Nenconformities, 8.3 Control of 4.5.3 Nonconformity, 7.10° Control of
carrection, corrective nonconfarming corrective action and nonconformity
action and preventive product preventive action
action 852 Corrective action
85.3 Preventive action
465 Control of records 424 Contral of records 454 Control of records 423 Control of records
4.7 Management review 5.6 Management review 46 Management review 5.8 Management review
47.1 General 5.6.1 General 4.6 Management review 58.1 General
4.7.2 | Input to management | 5.6.2 Review input 4.6 Management review 582 Review input
review
4.7.3 Qutput from 56.3 Review output 4.6 Management review 583 Review output
management review
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