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1. What is an Energy Management System?

*Acts as a guide

Lying the groundwork for establishing the systems and processes necessary.
*Reduce cost trough a structured and systematic framework

-Gain competitive advantages

-Strength the company’s image

Co-funded by the Honzon 2020 programme of the European Union. This project has received funding from the European Union's This pubblication reflects only the author’s view.
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2.- Benefits

-Environmental and efficiency
-Efficient consumption and optimisation of energy use
-Promotion of energy efficiency
‘Reduction of CO, emissions
-Socioeconomic
-Cost reduction. Increase competitiveness
-Reduction in external energy dependence
-Reduction in energy price fluctuations
-Corporate image
-Corporate social responsibility
-Compliance with legal requirements
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3.- Continuous improvement of processes cycles

Continual

improvement
anagemel : .
@ E‘MB

Deming Cycle

b

Monitoring
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4.- What kind of company could be certified under Energy Management
System?

For all kinds of organization, regardless their size or their activity.
Integration:

ISO 50001 standard has been developed based on the common elements that can be
found in all of the ISO management system standards such as ISO 9001 quality
management system and ISO 14001 environmental management system.

Regquirements

The standard doesn’t set objectives, these objectives must be defined by the
organization and planed.

Interest

Reduce enviromental impact, reduce energy consume and consequently reduce cost
and improve the external image of enviromental commitment.
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5. Energy audits vs ISO 50.001

ISO 50001

* Integrated consideration of the interacting

Basic principles elements

* Energy management system can be

combined with existing ISO 14001 certification
Benefits « Identification of energy-saving potentials

* Less mandatory documentation, can therefore

be implemented simply and efficiently

Work and time needed medium

Certification of the EnMS is suitable for all
enterprises with high energy consumption who
wish to improve their energy efficiency on a
permanent basis, using the “Plan-Do-Check-
Act” (PDCA) cycle and the continual
improvement process.

Recommendation

EN 16247-1

* Analysis of energy use and
consumption

* I[dentification of energy impacts and
potentials for improvements in energy
efficiency

* Summary of energy potentials and
measures in an energy report

low

Energy audits make possible
systematic discovery of energy-saving
potentials. Energy audits according to
EN 16247-1 are, however, also a
suitable preparation for installation of an
EnMS according to ISO 50001.
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so that may bo made of the information it contains



S

: ) Saving

e Cooperative
Energy

6.- Introduction of Standard ISO 50.001 \"

The standard is intended to accomplish the following :

(0]

(0]

Assist organizations in making better use of their existing energy consumption.
Create transparency and facilitate communication on the management of energy resources
Promote energy management best practices and reinforce good energy management behaviour.

Assist facilities in evaluating and prioritizing the implementation of new energy-efficient

technologies
Provide a framework for promoting energy efficiency throughout the supply chain
Facilitate energy management improvements for greenhouse gas emission reduction projects

Allow integration with other organizational management systems such as environmental, health

and safety.
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6.- Introduction of Standard ISO 50.001

ISO 50001 provides a framework of requirements enabling organizations to:

Develop a policy for more efficient use of energy
Fix targets and objectives to meet the policy

Use data to better understand and make decisions concerning energy use
and consumption

Measure the results
Review the effectiveness of the policy
Continually improve energy management.
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6.- Introduction of Standard ISO 50.001

o Every energy management system is different. It must be made —to-
measure for the company.

o This Standard must be useful for the company.

o To establish this standard it is necessary to know about energy, and
process, have experience and know how to quantify the effects of energy
saving measures.

Co-funded by the Honzon 2020 programme of the European Union. This project has received funding from the European Union's This pubblication reflects only the author’s view.
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6.- Introduction of Standard ISO 50.001 \-—

B Energy
TCVIEW
‘ o Plan : conduct the energy review and establish
L . gﬁﬁ{c the baseline, energy performance indicators
miommaiion A .
format | 47 Review 43 Energy policy (EnPIs), objectives, targets and action plans
by the directorate 44 Energy planning |7} T necessary to deliver the results in accordance
Results | with the opportunity to improve energy
Goas, dyectives performance and the organization’s energy policy.

and action plans

o Do :implement the energy management action

plans.
Monitoring, Skills,
g nt — ! v _ | I H
T;ﬁﬁ?:ﬁ Check || Do training and o  Check : monitor and measure processes and the
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key characteristics of its operations that determine
energy performance, against the energy policy
and objectives and report the results.

Evaluation
of compliance
with requirements

Communication

4.5 Implementation | |

— 4.6 Venfication .
[ Intemal audit | ! and operation

Documentation

o Act: take action to continually improve energy

Non-conformities, Design performance and the EnMS.
preventiveand
COrmeCtive measures Au_lupﬂ ton
|| ofservices,
Record ] products
logs and equipment
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7.- Terms and definitions M

o 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.

o Scope: extent of activities, facilities and decisions which the organization addresses through an EnMS,
which can include several boundaries.

o Energy: electricity, fuels, steam, heat, compressed air, and other like media.

NOTE 1: For the purposes of this International Standard, energy refers to the various forms of , including renewable, which can be
purchased, stored, treated, used in equipment or in a process, or recovered.

NOTE 2: Energy can be defined as the capacity of a system to produce external activity or perform work.
o Energy baseline: quantitative reference providing a basis for comparison of energy performance
NOTE 1. An energy baseline can reflect a point in time or a period of time.

NOTE 2: An energy baseline can be normalized by adjustment factors [relevant variable affecting energy use and/or consumption]
such as production level, degree days (outdoor temperature), etc.

Co-funded by the Honzon 2020 programme of the European Union. This project has received funding from the Europaan Union's This pubblication reflects only the author’s view.
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7.- Terms and definitions

o Energy consumption: quantity of energy applied.

o 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 required/energy used; output/input; theoretical energy used to
operate/energy used to operate.

o 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 person, such as the management representative.

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

»funded by the Honzon 2020 programme of the European Union. This project has received funding from the European Union's This pubblication reflects only the author’s view.
Horizon 2020 research and innovation programme under grant agreement N* 695085 The EASME is not responsible for any use that may be made of the information it contains
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7.- Terms and definitions

o Energy performance: measurable results related to energy efficiency , energy use and energy
consumption

NOTE 1: In the context of energy management systems, results can be measured against the organization's energy policy,
objectives, targets and other energy performance requirements

NOTE 2: Energy performance is one component of the performance of the energy management system

o Energy performance indicator (EnPl): quantitative value or measure of energy performance as defined
by the organization

NOTE: EnPIs could be expressed as a simple metric, ratio or a more complex model.

o Energy policy: statement by the organization of its overall intentions and direction of an organization
related to its energy performance as formally expressed by top management

NOTE: The energy policy provides a framework for action and for the setting of energy objectives and energy targets.

Co-funded by the Horzon 2020 programme of the European Union. This project has received funding from the European Union's This pubblication reflects only the author’s view.
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7.- Terms and definitions

o Energy review: determination of the status of the organization's energy performance based on
data and other information leading to identification of opportunities for improvement.

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

o Energy services: activities and their results related to the provision and/or use of energy.

o Energy target: detailed energy performance requirement, quantifiable, 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.

o Energy use: manner or kind of application of energy.
EXAMPLE: Ventilation; lighting; heating; cooling; transportation; processes; production lines.

o Significant energy use: energy use accounting for substantial energy consumption and/or
offering considerable potential for energy performance improvement
NOTE: Significance criteria are determined by the organization.
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8.- Energy Management Requirements of Standard \’

4.1 General requirements

4.2 Management Responsibility.
4.3 Energy policy

4.4 Energy planning

4.5 Implementation and Operation
4.6 Checking

4.7 Management review

Co-funded by the Honzon 2020 programme of the European Union. This project has received funding from the Europsan Union's This pubblication reflects only the author’s view.
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4.1 General Requirements

ISO 50001 Standard saysé € 0 | requires the organization to establish,
document, implement and improve its EnMS according to ISO 50001
standard. The organization should define and document the scope and
boundaries of its EnMS as well as how to achieve continual improvement of its

energy performance and EnMS.o(ltem 4.1).

BDSaving Energy Management Requirements of Standard

o The standard :
 applies to all factors affecting energy use.
« Doesn’t specify energy permormance criteria.
* |s applicable to any organization.

o The organization should define the scope and boundaries

This pubblication reflects only the author’s view.
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4.2. Management Responsibility. \

4.2.1 Top Management

o ISO 50001 Standard saysé € O lréquires the top management to
demonstrate its commitment to support and continually improve the
effectiveness of the EnMSa (ltem 4.2.1)

o Top management should provide the necessary resources such as:
« Time
« Personnel
 Financial
* Materials

o Top management commitment is crucial to the successful implementation
of the EnMS.

o This commitment must be comunicated and made visible to organization
to encourage active participation.

Co-funded by the Honzon 2020 programme of the European Union. This project has received funding from the Europaan Union's This pubblication reflects only the author’s view.
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4.2. Management Responsibility k,,

4.2.2 Management representative

o ISO 50001 Standard saysé € 0O | requires the top management to
appoint a management representative(s) to promote awareness and
oversee the implementation of the EnMS. (Item 4.2.2) 0

o The selection of this person should be carefully considered in order
to fulfill the following responsibilities:
o Selecting, training and leading the energy management team;
Coordinating energy management team activities;
Identifying and communicating resources needed for energy management activities;
Working with senior management for planning of resources;

Arranging to deliver energy management awareness training in the organization and
for contractors;

Being involved in drafting the policy and other EnMS documents;
Ensuring appropriate monitoring, data collection and verification activities;
Ensuring instrument calibration;

Overseeing internal audit programmed,

Identifying training needs of staff members related to the EnMS;
Managing the corrective / preventive action system.

8 e’()smg Energy Management Requirements of Standard h

O O O O

O O O O O o©o

Co-funded by the Honzon 2020 programme of the European Union. This project has received funding from the European Union's This pubblication reflects only the author’s view.
Horizon 2020 research and innovation programme under grant agroement N° 695985 The EASME is not responsible for any use that may be made of the information it contains.



S

Cooperative

Energy ‘

et)smg Energy Management Requirements of Standard * '

4.3 Energy Policy

o

ISO 50001 Standard saysé € | tequires the organization to define an energy policy to
state its commitment for achieving energy performance improvement. (Item 4.3)

The definition of the energy policy shall refer to the eight points that the
Standard ISO 50001 indicates, suggesting them in its formulation; so that
the energy policy:

1. Will be suitable for the nature and magnitude of the energy consumption and use of the
organisation

2, Will include a commitment to continually improve the energy performance

3. Willinclude a commitment to ensure the availability of information and the resources
necessary to achieve the goals and objectives

4, Will include a commitment to comply with the applicable legal requirements and other
requirements endorsed by the organisation, related to the use and consumption of energy
and energy efficiency

5, Will provide the reference framework for establishing and reviewing the energy targets and
goals

6. Will support the acquisition of more energy efficient products and services and the design
for improving energy performance

7. Will be documented and communicated at all levels of the organisation
8. Will be revised regularly and updated when necessary

Co-funded by the Honzon 2020 programme of the European Union. This project has received funding from the Europsan Union's This pubblication reflects only the author's view.
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4.4 Energy Planning \-—

4.4.1- General requirements

4.4.2- Legal requirements and other requirements
4.4.3- Energy Review

4.4.4- Energy Baseline

4.4.5- Energy Performance Indicators

4.4.6- Energy Objectives, energy targets and energy management plans

Co-funded by the Horizon 2020 programme of the European Union. This project has received funding from the European Union's This pubblication reflects only the author’s view.
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4.4.1- General Requirements

o The planning process must not only be carried out, but also documented.

o An appropiate energy plan is coherent with the energy policy of the organizations
and is aimed at the continous improvement of energy performance.

Planning Inputs Energy Review Planning Outputs
f R
Badtl ; A. ANALYSE ENERGY
as presen USE &
EREtRyRse CONSUMPTION
.\ v
. ( B * ENERGY BASELINE
Re,legla”t i B. IDENTIFY AREAS - EnPI(s)
V?r'?f. es? SEHRY OF SIGNIFICANT . OBlECTiG
Signiticantener
ufe &y EMERGY USE & « TARGETS
CONSUMPTION =
«Performance \. J ACTION PLANS
' ™
C. IDENTIFY
This diagram OPPORTUNITIES FOR
shows the basic IMPROVING ENERGY
concepts of PERFORMANCE
energy planning A g
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4.4.2.- Legal and other requirements \.—

ISO 50001 Standard saysé é olt requires the organization to identify and have
access to the applicable legal and other requirements in relation to its energy uses,
consumption and efficiency to whichits ub s cr i beso.

The following issues are addressed when conducting energy planning with regard
to legal and other requirements:

How to identify the applicable legal and other requirements;
How to ensure the organization are compliant with applicable requirements;

®swng  ENErgy Management Requirements of Standard

How to ensure the key staff members have the necessary knowledge to access legal and
other requirements;

How to communicate relevant information on legal and other requirements to other staff;
How to ensure the information on legal and other requirements is up to date.

This requirement is usually demonstrated through the establishment of a register.

Co-funded by the Horizon 2020 programme of the European Union. This project has received funding from the European Union's This pubblication reflects only the author’s view.
Horizon 2020 research and innovation programme under grant agreement N° 695985 ‘ The EASME is not responsible for any use that may bo made of the information it contains.
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4.4.2.- Legal and other requirements

Energy Management Requirements of Standard

Example

A
LT

Evaluation of legal and other requirements
o]
. . Person Complies 3
Type of standard Legal title Year Scope Requirement Proceso i Action plan
responsible | Yes| No
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4.4.3.- Energy Review \*f

ISO 50001 Standard sayseé é olt requires the organization to develop,
record and maintain an energy review as well as document the
methodology and criteria used to develop the review.

The organization shall:

o Analyze energy use and consumption based on measurement and other data:i.e
A Identify current energy sources
A Evaluate past and present energy use and consumption

o Based on the analysis of energy use and consumption, identify the areas of
significant anergy use, i.e:

A Identify the facilities, equipment, systems, processes and personnel working for, or on
behalf of the organization that significantly affect energy use and consumption

A Identify other relevant variables affecting significant energy uses.

A Determine the current energy performance of facilities, equipment, systems and
processes related to identified significant energy uses.

A Estimate future energy use and consumption
o ldentify, prioritize and record opportunities for improving energy performance.

Co-funded by the Honzon 2020 programme of the European Union. This project has received funding from the Europsan Union's This pubblication reflects only the author's view.
Horizon 2020 research and innovation programme under grant agroement N° 695985 The EASME is not responsible for any use that may be made of the information it contains.
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4.4.3.- Energy Review

The organization shall establish an equipment list and identify different
energy use and obtain energy consumption details for a specified period,
normally a full year on a monthly basis.

The following essential information should be available for the energy
review:
o Name of equipment;

o Unique ID of major equipment (minor equipment such as fluorescence tubes,
desktop,...)

PC could be grouped together);
Equipment location;

Rated power;

Type of energy;

O O O o o

Measured energy consumption during a particular period (e.g. monthly record).

Co-funded by the Honzon 2020 programme of the European Union. This project has received funding from the European Union's This pubblication reflects only the author’s view.
Horizon 2020 research and innovation programme under grant agreement N° 695985 | The EASME is not responsible for any use that may be made of the information it contains.
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4.4.3.- Energy Review

When conducting the energy review, the following items should
be noted:

1. Major equipment with significant energy consumption should be
itemized, i.e. energy consumption record should be provided for each
equipment;

2. Installation of sub-meter to monitor and record the energy consumption
(such as electricity, diesel, gas and steam) of each major equipment;

3. When measurement of actual consumption is not available, estimation
of energy consumption by power rating and operating hours may be
adopted. However, assumptions and justifications for energy consumption
estimation shall be clearly stated;

4. The energy review should be updated when necessary to add new
equipment and expel obsolete items;

5. Replacement of estimation by actual data through measurement as far
as possible to enhance the accuracy of the energy profile.

g et)smg Energy Management Requirements of Standard D
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4.4.3 Energy Review

Example: Energy Profile

Ventilation

e Space Heating
@ Water Heating

Cooking @. @ Other

Refrigeration @
Office EqQUipment @

Lighting (20)
@ Cooling

Energy consumption can be collected by:
o Analysis of energy bills

o Energy measurements by sub-meters
o Energy estimation

Co-funded by the Honzon 2020 programme of the European Union. This project has received funding from the Europaan Union's This pubblication reflects only the author’s view.
Horizon 2020 research and innovation programme under grant agreement N° 695985 The EASME is not responsible for any use that may be made of the information it contains.
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4.4.3.- Energy Review \’

It is not always possible to take a direct measurement, in which case estimates or
data in the literature must be used, which must be documented.

The relationship between energy consumption and the values of the different
variables must be studied and documented.

In this stage the organization must search for opportunities for improvement the
best practices can be found in other organisations of the same or other sector shall
be taken into account.

Based on the Best available Techniques Reference Documents (BREF or BAT)

Co-funded by the Horizon 2020 programme of the European Union. This project has received funding from the European Union's This pubblication reflects only the author’s view.
Horizon 2020 research and innovation programme under grant agroement N° 695985 The EASME is not responsible for any use that may be made of the information it contains.
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4.4.3.- Revision Energética

example of a register of opportunities

N | Description of action | % of the Estimated | Estimated | Estimated | Reference Status Uparaded to
consumption | (Euro) (Eurg/year) | (years) Why not?
1 | Installation of a 400 | 56% 450.000 100.000 45 Biupower Inc. We are No.
kWe CH4 Technical offer Investigating Under
cogeneratar working 2012.12.12 additional costs for | investigation,
fro 3600 h/year the installation of
the cogenwes ator
2 | Installation of 3% 4.800 16 www.powermo.com | To be planned YES
Irverters on 4 . paybacks 2012 .xls
motors (total 44
kW)
3 Installation of 6 20 | 9% 3,600 2 www.powermo.com | To be planned YES
kW new motors paybacks 2012 xls
class [E2
4 | Heat recovery from | 2,5% 3,000 - 2.5 12 paybacks 2012 xls | Costs of No.
a SOkW scroll 5.000 Installation of the | Undes
compressor with recovery system Investiga
water cooling shall be definad
5 Substitution of oid 3% 4,800 3.700 1.3 Wikdlight technical | To be planned YES
existing lighting offer
system (32 kw paybacks 2012.xis
Installed in 2,000
m2) with JM metal
alide lamps

Co-funded by the Honzon 2020 programme of the European Union. This project has received funding from the Europaan Union's This pubblication reflects only the author’s view.
Horizon 2020 research and innovation programme under grant agreement N° 695985 The EASME is not responsible for any use that may bo made of the information it contains.
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4.4.4.- Energy Baseline \—

ISO 50001 Standard saysé € olt requires the organization to
establish an energy baseline(s) for the measurement of the energy
perf ormanceo

Action items
o ldentify, document and maintain your energy baseline.
o Use your Energy Review
o ldentify and document your data period

Energy baseline must be established using the information in the initial
energy review, considering a data period suitable to the organizationks
energy use and consumption.

Changes in energy performance shall be measured against the energy
baseline.

Co-funded by the Honzon 2020 programme of the European Union. This project has received funding from the Europsan Union's This pubblication reflects only the author's view.
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4 . 4 . 4 - E n e r g y B aS e I | n e | PV Array Daily Electricity Production [kWh]

et)smg Energy Management Requirements of Standard
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4.4.5.- Energy Performance Indicators \*

ISO 50001 Standard saysé € olt requires the organization to identify appropriate energy
performance indicators to monitor and measure itsenergyp er f or manc e 0

After establishing the energy profile, the organization should identify appropriate Energy Performance
Indicators (EnPIs) to monitor and measure its energy performance.

EnPIs are useful tools to enable management to assess actual energy performance against expected
outcomes.

An EnPI can be a simple parameter, a simple ratio or a complex model. Typically, it measures energy use and
its efficiency per unit of performance.

EnPls could be
0 energy consumption per time
o energy consumption per unit of floor area
o energy consumption per unit of production
o energy consumption per unit of material consumed
o energy consumption per unit of material transported

The organization can select and determine suitable EnPls according to the operation to better reflect and
measure its energy performance.

The EnPls should be updated when business activities or baselines change that affect their relevance.
The methodology to determine and update the EnPls should be recorded and reviewed regularly.

These EnPl should are used to benchmarking with other companies similar to certified company.

Co-funded by the Honzon 2020 programme of the European Union. This project has received funding from the European Union's This pubblication reflects only the author's view.
H n 2020 research and innovation programme under grant agreement N° 695985 The EASME is not responsible for any use that may be made of the information it contains.
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4.4.5.- Energy Performance Indicators
Examples:

Level Ouput units Energy use

Weight: kg, t kWwh kWh/kg, kWh/t
Global Produced Units kWh kWh/ud.
Customers kWh kWh/customer
Weight: kg, t kWh IfWh/kg’ kWh/tby
line
ACLTEICLYMTI Produced Units by KWh KWhud. by line
production line
Customer by production KWh kWh/customer by
line line
Weight: kg, t KWh kWhkg, kWh/tby
process
Process Produced Units by KWh kWh/ud. By
process process
Customers by process kwh kWh/customer by
process
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4.4.6.- Energy objectives, energy targets and action plan

Target 1

Target 1

-
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4.4.6.- Energy objectives, energy targets and action plan

Objectives and targets
o Must be Documented

o Must be established to ensure compliance with the organization’s energy policy, and to
facilitate continual improvement in energy performance.

o Should be practical, achievable and measurable

o Must conform to the organization’s business objectives and preferably provide some
challenge to the organization

Policy We shall improve energy efficiency as a continuous improvement process

Objective | Reduce overall electricity consumption by 10%

Target Reduce electricity consumption in production area by 15% and warehouse
by 5% by December 2013

Objectives should state what the organization wants to achieve;
Targets should specify how the organization would achieve those objectives.

Co-funded by the Horizon 2020 programme of the European Union. This project has received funding from the European Union's ‘ This pubblication reflects only the author’s view.
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4.4.6.- Energy objectives, energy targets and action plan

Action plans should:

o be developed to address all of the organization’s energy objectives and
targets.

o detail how and when they are to be achieved,

o facilitate monitoring the progress in achieving the energy objectives and
targets.

o include schedules, resources and responsibilities for achieving the
objectives and targets.

o be flexible and be able to be revised to reflect any changes in the objectives
and targets.
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4.4.- Energy Planning \—

The results obtained from the organisation’s plan energy
define:
o Goals and objectives

o Energy programmes (specific and measurable, with who is responsible and
the time frames)

o Responsibilities and authorities for the implementation of the energy efficiency
improvements

o Competencies, in terms of knowledge, skills and attitudes, needed by the
organisation

o Necessary resources
o Energy performance of the organisation

o Indicators for assessing the performance and achievement of the energy goals
and objectives

o Opportunities for improvement for energy efficiency
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4.5.- Implementation and Operation \-—

4.5.2 Competence, Training and Awareness:

ISO 50001 Standard saysé € olt requires the organization to ensure all
staff and persons related to significant energy usesarec o mp et ent

The staff must know:

o the importance of compliance with
A the energy policy
A the procedures
A the requirements

o their functions, responsibilities and authorities to meet the requirements of
the energy management system

o the benefits of the energy performance improvements

o the impact:
A with regard to energy use and consumption
A its contribution to achieving the energy goals and objectives

o the potential consequences of deviating from the specific procedures
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The organisation must study which functions and activities are related
to energy use and consumption. Example:

Functions Qualities
g ) 4 N
# Establish and lead the energy management e Good knowledge of the operational
team processes
# Plan and implement the energy projects # Excellent management and planning skills
¢ Compile, process and communicate the e Extensive knowledge of the energy
information regarding energy regulations (ISO 50001 and others)
e Establish actions for improvement and e Basic technical knowledge

hedul
schedules e Empathy and enthusiasm for energy

e Provide support to the chain of command management

and the management
e Respect for colleagues

e (Collaborate in training and communication

regarding energy management s Commymigghion sialks

e Report to the management regarding the
EMS
p J/ N J
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4.5.- Implementation and Operation \-‘
4.5.3 Communication

ISO 50001 Standard saysé € 0Olt requires the organization to address internal
communication in relation to its energy performance and EnMS. The organization
should also decide whether to communicate externally about its energy policy,
EnMS and energy performance. 0

The organization should clearly demonstrate communication links in both vertical
and horizontal directions within the organization.

Methods for communication include, for example:
meetings;

videos;

briefings;

e-mails, posters, memos, circulars; and

O O O O O

suggestion boxes, employee hotlines.
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4.5.4 Documentation

ISO 50001 Standard saysé € oThe organization shall establish, implement
and maintain information, in paper or electronic form, to describe the core
elements of the EnNMS and their interaction”.

The EnMS documentation shall include:
The scope and boundaries of the EnMS;
The energy policy; energy objectives, targets, and action plans
the documents, including records, required by this International Standard;
other documents determined by the organization to be necessary.
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4.5.4 Documentation

S BDSavins Energy Management Requirements of Standard

The documentation must establish, implement and maintain
procedures for:
o Approving the documents related to their suitability before they are issued
o Revising and periodically updating the documents as necessary
o Ensuring that the changes and the current revision status of the documents are
identified
o Making sure that the pertinent versions of the applicable documents are available
at their points of use
o Making sure that the documents remain legible and easily identifiable

o Making sure that documents of external origin that the organisation deem
necessary for the planning and the operation of the EMS are identified and their
distribution is controlled

o Preventing the unintentional use of obsolete documents, and applying suitable
identification if they are kept for any reason
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4.5.5 Operational control

ISO 50001 Standard sayse € olt requires the organization to identify and plan
operations and maintenance activities which are related to its significant energy uses
in order to ensure that they are carried out under specifiedc ondi t i onso.

The organization should:

o consider the different operations and activities, which contribute to its
significant energy uses.

o establish / confirm and implement the requisite control procedures.

o systematically review all of its significant energy uses to identify those which
are not already controlled or where existing controls may be insufficient,

Co-funded by the Honzon 2020 programme of the European Union. This project has received funding from the Europsan Union's This pubblication reflects only the author’s view.
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4.5.6 Design Nt

ISO 50001 Standard saysé é olt requires the organization to consider energy
performance improvement opportunities and operational control in the design of
facilities, equipment, systems and processes that can have a significant impact on its
energyper f or manceo.

An example of design in a company:
o The expansion of the offices
o Anew quality control laboratory
o Anew line (line 2) for packaging the final product
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4.5.7 Procurement o energy services, products, equipment and energy.

S et)smns Energy Management Requirements of Standard

ISO 50001 Standard saysé € o the organization shall inform
suppliers that procurement is partly evaluated on the basis of energy
performance”
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4.6.- Checking

S et)smns Energy Management Requirements of Standard

The most important points are:

4.6.1: Monitoring, measurements and analysis

4.6.3: Internal audit of the ENMS

4.6.4: Nonconformities, correction, corrective, and preventive action

o
o
o
o 4.6.5: Control of records
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4.6.1 Monitoring, measurements and analysis

ISO 50001 says....”"The organization shall ensure that the key
characteristics of its operations that determine energy performance are
monitored, measured and analyzed at planned intervals”
o These key characteristics shall include at a minimum:

A significant energy uses and other outputs of the energy review;

A the relevant variables related to significant energy uses;

A EnPlIs;

A the effectiveness of the action plans in achieving objectives and targets;

A evaluation of actual versus expected energy consumption

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

o The organization shall:
A Define and periodically review its mesaurement needs
A Maintain records of calibration (if it is necessary)
A Investigate and respond to significant deviations in energy performance.

BDS“‘“ Energy Management Requirements of Standard
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4.6.1 Monitoring, measurements and analysis

This image shows the analysis made by monitoring electrical
consumptions using equipment for this purpose (network analyser).
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4.6.1 Monitoring, measurements and analysis
Show an example of the dashboard established in a company
IMP-COM-02
IEP dashboard Rev_01
= Date
Fuel consumption !/ Energy consumption / Energy consumed - Fuel consumption [ 100
Indicator tonne of product batch manufactured lighting km Tn
MWhiTm kEWhibatch EWh/mionth 1 00km. Tn
Dept.farea Production Energy Maintenance Logistics
Person resp. Furnace supenvisor Energy manager Head of maintenance Head of logistics
Target Real Target Real Target Real Targat Real
Jan 6000 6030 7.20 712 2500 2520 12,1 12,0
Feb 6050 50405 7,26 767 2500 2487 121 121
Mar| 5050 7,14 2500 12,1
Apr] 5850 7,02 2500 12,1
May 5855 703 2500 12,1
Jun 5400 6,48 2500 12,1
Jul 49385 5,98 2500 12,1
Aug 4500 5,88 2500 12,1
Sep 5200 6,24 2500 12,1
Oct 5000 7,08 2500 12,1
Nov 6100 7,32 2500 12,1
Dec 6150 7,38 2500 12,1
Observations
1 by the Honzon 202( Jramr f the Eu Uni his pr as r ed funding from the Europsean Union's This pubblication reflects only the author’s view.
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4.6.3 Internal audit of the EnMs \‘

ISO 50001 Standard saysé e olt requires the organization to conduct internal
audits regularly to ensure effective implementation of the EnMSa

An audit is an instrument for the monitoring and verifying the effective
iImplementation of a management system in an organisation.

The ISO standard 50001 indicates that internal audits must be performed at set
intervals to ensure that the EMS complies with:

o The provisions planned for energy management
o The requirements of the Standard

o The planned goals and objectives
o

The efficient implementation, maintenance and improvement of the energy
performance
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4.6.3 Internal audit of the EnMs

S eDsmns Energy Management Requirements of Standard

Support documentation for the internal audit

Audit instructions: brief agenda for the audit and the list of documentation to distribute

Energy audit form: document where notes are made including the non-conformities found and other
notes

Internal audit reports: showing the state of the last audit and the points recorded in 1t as observations
and non-conformities

Audit action plan: document m which the actions proposed, both cormrective and improvement, are verified
and 1ts status of execution, comphance and effectiveness can be seen

Layout of the plants to audit: the route to be followed by the auditors

Specific checklist of the line/department: to follow during the audit; this shall be the guide to the points
the venty
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4.6.3 Internal audit of the EnMs

Energy
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
the 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

S eDsms Energy Management Requirements of Standard

Nonconformity: non-fulfiiment of a requirement. (to say that you complete an action however you don't)

What is the difference between preventive and corrective action?.
o Preventive action: eliminates the cause of a potential nonconformity
o Corrective action: eliminates the cause of a nonconformity

Steps to manage the nonconformities.
o To review nonconformities or potential nonconformities
To determine the causes of nonconformities or potential nonconformities
To evaluate the need for action to ensure that nonconformities do not occur or reoccur
To determine and implement the appropiate action needed
To maintain records of corrective and preventive action
To review the effectiveness of the corrective or preventive action taken

O O O O O
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4.6.5 Control of records \-‘

ISO 50001 Standard saysé é oOlt requires the organization to establish and
maintain records to demonstrate conformity to the EnMS0 .

For a system to manage and maintain records, it is necessary to ensure the records
are:

o Easily identified, collated, indexed, stored, retrieved and maintained for an appropriate
length of time.

o Legible, identifiable and traceable to the relevant activity

Co-funded by the Horizon 2020 programme of the European Union. This project has received funding from the European Union's
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4.7.- Management review

5

Energy Management Requirements of Standard

top management shall review the organization's EnMS to ensure its

continuing suitability, adequacy and effectiveness.

5
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| Energy policy I

Achieving objectives
and goals

Preventive and corrective
action plan

Legal requirements
(compliance, changes)

I Internal requirements I

Recommendations

for improvement

Horizon 2020 research and innovation programme under grant agreement N° 695985

|Actions prior to Mgmt rev. |

EP planning (year +1)

Energy performance
IEP

[ EMS audits |

Inputs /
)

- = y
\\__ R Revision by

é the management

\w X

Records of management review shall be maintained.

&
Changes in the energy per-
formance of the organisation|

|Changts in the energy policﬂ
|  Changesinthe IEP |

Changes to goals
and objectives

Changes in the allocation
of resources
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O.- Certification

Analysis of the Design Implemen- Tnternal
Certification

current energy and doc. Traming 4 tation audit
management s atu’ of the EMS ’ ’ of the EMS / / ’

Stages for the implamentation of ISO 50001
Do an energy policy. It must include a continous improvement commitment of
energy efficiency and energy performance.

Energy Objectives must be measurable and suitable. The Organization has to
consider significant uses and legal requirements. Apart from this, It must bear
in mind its technological capability or economic conditions.
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9.- Certification N
Analysis of the Design Implemen- Internal ‘ .
current energy and doc. Training tation audit Certification
management sta of the EMS of the EMS

Implementation:The management must provide the means and resources necessary to do so.

Monitoring: Organization must measure at planned intervals and where its consumption has a
significant energy use.

o Appliance of a certificate. After implementation and internal audit, certificate of any acreditation
certification body is applied and its auditors review the sent documents by the organization

o Lastly, Certification Audit is done in the same place by certification body auditors.

Co-funded by the Honzon 2020 programme of the European Union. This project has received funding from the Europsan Union's This pubblication reflects only the author’s view.
Horizon 2020 research and innovation programme under grant agreement N° 695985 The EASME is not responsible for any use that may bo made of the information it contains.



) saving P
S e ey
O.- Certification e

¢ What are the minimum documented procedures needed according
to ISO 50.0017?

o Energy review, Baseline and EnPls (It is possible to include the in the
same document)

Internal comunication (External If it exists)
Operational Control

Recorded and documented control
Design

Purchase energy services and products
Monitoring, measurements and analysis
Internal Audit

Non-conformitiy

O 0O 0O 0O 0o o o o o

Management Review
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9.- Certification

¢ What are the minimum records needed according to ISO 50.0017

(o}

(o}

Scope

Energy Policy

Legal and other requirements

Training plan

The appointment of a Management Representative.
Energy review, baseline, EnPIs.

Internal comunication

Operational control

Design

Evaluation of suppliers

Purchase records

Monitoring and measurements

Calibration o verification records

Internal Audit

Nonconformities, preventive action and corrective action

Management review record
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Thank you for your attention!

Inmaculada Fraj
Gema Millan

ifraj@fcirce.es
amillan@fcirce.es
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