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Our DNA,  
Energy Efficiency.
Why does CIRCUTOR describe itself as a company that specialises in 
energy efficiency?
CIRCUTOR was established in 1973. the year of the first big energy crisis, to 
help our customers to be more efficient and make more rational use of 
electrical energy, which is why electrical energy efficiency and high-quality 
energy have been our goal since the inception of our company.

What changes have occurred in this field during the last 40-plus years?
The objectives remain unchanged: to use electrical energy more efficiently 
and ensure its quality. The requirements and methods have changed 
completely. En 1973 nos preocupaba la tensión de red, los cortes de 
suministro y la energía reactiva y de todos estos temas hoy básicamente solo 
prestamos atención a la energía reactiva.
Nowadays, our main focus is on issues relating to wave shapes, harmonics, 
power line disturbances and voltage spikes and many of these problems are 
occurring due to the large amount of equipment with power electronics that 
we connect to the mains supply. However, at the same time, the major 
advances in electronics allow us to offer tools to provide technical solutions 
and manage the energy costs for each process, section or use thereof.

What future changes do you anticipate in our industry?
Electrical energy is undergoing profound changes. Renewable energies are 
now profitable, especially wind power and photovoltaic energy, and they are 
starting to be widely introduced in our networks. Self-consumption is 
spreading across the world, meaning that there will be a growing number of 
small producers connected to the grid. Therefore, the power transmission 
system is changing and there is a growing need for communication and 
control systems for all facilities.»

Salvador Castellá
Spanish Sales Manager
CIRCUTOR SA

Editorial
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Continuity 

guarantee
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Rapid status 

monitoring

Plug & Play.  

Fixed sequence

Space 

saving

Product

REC3 
Self-reclosing RCCB

The REC3 range features 2 

or 4-pole RCCBs, associated 

with a smart resetting motor, 

which resets the RCCB 

automatically, protecting the 

electrical installation and 

persons.

REC3 – 4 POLES REC3 – 2 POLES

If the power is off,  
REC 3 restores it.

Technology for energy efficiency  www.circutor.com4 Contents
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Avoid service interruptions with the 
resulting high costs

Preventing the undesirable consequen-
ces associated with an interruption in 
the electric supply of your home is 
possible. Unexpected interruptions 
caused by unwanted tripping of the 
RCCB of a home can result in high 
economic losses. CIRCUTOR's REC 3 
earth leakage protection unit offers the 
best solution to this problem, thanks to 
its leakage detection and automatic 
reclosing system.

Nowadays, most homes have applian-
ces and devices that can become 
deteriorated or completely damaged in 
the event of an interruption in the 
electric supply, even if the interruption 
only lasts a few hours. Food in a fridge, 
fish tanks, swimming pools, garage 
doors or the Internet connection of our 
homes are some examples. In second 
homes or homes that are not visited 
often, the consequences can be even 
worse if the interruption in the electric 

Second homes, refrigerators, alarms, 
garage doors, etc.

Housing

Air conditioning, refrigerating chambers, 
lighting, UPS, etc.

Services

Control of production 
processes, etc.

Industry

Keeps the installations always at full

It is installed as any other 

RCCB. No additional 

connections between 

the motor and switch are 

needed. 

COMPACT AND MODULAR MULTI-FUNCTION SYSTEM
Mechanism on the front 

panel used to switch the 

RCCB ON/OFF, reset the 

resetting counter and lock 

the unit.

LOCKING AND SAFETY
Locking system that sets 

operation to the automatic or 

manual mode. Sealable.

supply lasts for days or weeks. At these 
locations, an interruption in the electric 
supply can cause damage if the 
interruptions affect specific units, such 
as automatic sprinkler systems, 
refrigerating chambers, swimming pool 
pumps or outdoor lighting systems.

What does CIRCUTOR's REC 3 
offer?
REC 3 is a self-reclosing RCCB, with 
the capacity to autonomously 
restore the service of the installation 
in the event of unwanted tripping.  
It features a system that measures the 
installation to detect leakage currents 
after a disconnection caused by 
tripping. If the unit is not disconnected it 
is reset, restoring the normal electric 
service. If the leakage persists, the 
REC 3 performs 3 reconnection 
attempts, after which it is locked and 
must be manually reset. The unit 
features two LEDs that indicate its 
status at all times. In addition, the  
REC 3 C range of products features  

two output contacts that can communi-
cate the status of the RCCB to other 
applications. REC 3 is also very useful 
in installations that are hard to access 
or in geographically scattered areas, 
such as communication antennas or 
weather stations, as well as for critical 
production processes of the industrial 
or service sectors.

All in all, when facing events that can 
cause unexpected tripping of the 
RCCB, such as storms or other 
occasional insulation faults, REC 3 is 
the earth leakage protection solution 
that guarantees reconnection of the 
electric supply, protecting your devices 
and appliances while you are away.»

Subscribe to our Newsletter for more 
information about CIRCUTOR's 
products.

Contents



Technology for energy efficiency  www.circutor.com6

Jonathan Azañon

Market development

Technical article

What system do I need to 
install to comply with it?

European Directive 2012/27/EU, an opportunity 
for the sector.

Initial situation
The European Directive 2012/27/EU 
detailed the objectives for improving 
energy efficiency, it is focused basically 
on large companies. These objectives 
are aimed at decreasing energy 
consumption, reduced emissions of 
greenhouse gases and incentive the 
installation of renewable energy 
systems. 

The main objective of the member 
states is what is called 20+20+20, for 
which three key targets have been set:

In Spain's case, the companies and 
social groups obliged to comply with the 
National Electric Code have two 
alternative options to achieve the set 
objectives:

  To carry out an energy audit, as set 
out in section 3 of article 3.

  To install an Energy  
Management System (EMS), in 

accordance with international  
standards such as ISO 50001,   
provided that an energy audit is   
included.

20%
Reduction of

in energy 
consumption

20%
Reduction of

in emissions
20%
Increase of

in renewable 
energies

TARGET FOR 2020

Contents



The Solution

The Directive establishes the possibility 
of installing an Energy Management 
System (EMS) to record, verify and 
display actual energy consumption and 
emissions data.

To install an EMS heavy investment is 
normally required in energy 
measurement equipment and a software 
application that monitors and manages 
the information, as well as 
communications cabling, but 
CIRCUTOR offers a revolutionary 
solution through its CVM-B100 and 
CVM-B150 electrical power analysers 
with EMS functionality. In other words, 
these analysers have a built-in 

Designed for efficiency

CVM-B100

energy management system and 
there is no need to install any 
additional components.

These units have an Ethernet port that 
allows them to be accessed directly 
from any PC, to record over a year of 
data on energy, CO2 emissions and 
operating time. Additionally, the EMS 

comes with powerful integrated software 
to monitor any variable in real time, 
record it and display it in a graphical 
format or in a table, to be exported in 
various formats. Its internal alarm 
system ensures the detection of any 
incidents and is capable of sending an 
email so that they can be quickly 
resolved.

Designed to comply 
with the Directive 
and Spanish 
National Electric 
Code

These analysers are 
made to comply with the 
requirements of 
European Directive 
2012/57/EU

CVM-B150

20%
Reduction of

in energy 
consumption

20%
Increase of

in renewable 
energies

20%
Reduction of

in emissions

Measures energy 
consumption

Measures other 
consumption through 
pulse counting (water, 

gas, heating etc.)

Measures electrical 
energy costs in euros 
(or other currencies)

Measures CO2 gas 
emissions from both 

consumption and 
generation during 

different time periods 
(tariffs) or overall

Measures energy 
consumed and 

generated

ANALYSER
INTEGRATED ENERGY
MANAGEMENT 
SOFTWARE+

Circutor Magazine  2016-01 7
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Technology for energy efficiency  www.circutor.com8

CVM-B100/B150 electrical 
power analysers

CVM-B100/B150 analysers with 
datalogger modules are units that are 
installed on panels, whose dimensions 
are 96x96 millimetres and 144x144 
millimetres respectively, with integrated 
energy management (EMS) software 
that complies with the new industry 
standards.

These systems have high measurement 
accuracy and are able to analyse 
numerous electrical parameters, as well 
as harmonic decomposition in voltage 
and current, up to the 50th order. 

LAN

Graphical representation thanks to the 
VGA monitor, which allows the user to 
enjoy a new concept of power analysers 
based on  a new SCV interface (slide, 
choose & view), designed exclusively 
and entirely by CIRCUTOR.

Some of the most outstanding features 
are:
• Integrated EMS software (through the 

datalogger module).
• Access via web browser (integrated 

web server).

• Data storage for over a year.
• Measures energy consumed and 

generated (0.5S accuracy class).
• Measures CO2 emissions (overall and 

by tariff).
• Measures costs in EUROS and other 

currencies (total and by tariff).
• Records operating time for 

maintenance tasks.
• Measures over 500 electrical 

parameters.
• IP 65 front panel protection (with 

sealing gasket).
• Ethernet and RS-485 point-to-point 

communication (Modbus  RTU/
BACnet).

• High-resolution colour VGA monitor 
with customisable screens.

• Modular (option to connect up to 3 
expansion modules + datalogger).

• Touch scroll buttons.
• 3 tariffs (can be selected by digital 

input or RS-485 communications).
• 2 outputs to relay for alarms.
• 2 outputs to transistor for alarms and 

impulse generation.
• 2 outputs for tariff selection or 

management of logic states.

Integrated management software (EMS).

Compatible with various web browsers (Firefox, 
Chrome, Safari etc.).

Contents
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Where are the analysers 
installed?

Application

Communication modules

Adapts the system to multiple protocols:
 �Modbus TCP (bridge)
 �LonWorks
 �Profibus
 �M-Bus

Datalogger module

It provides the system with memory:
 �With records for up to one year 

(over 500 variables)
 � Integrated web server (via IP) with 

access to embedded PowerStudio 
through a browser (Internet 
Explorer, Firefox, Chrome etc.) or 
via XML requests for reading and 
configuration.

 �Capable of reporting the data being  
monitored and recorded to a higher 
PowerStudio.

Monitors your systems and processes:
 �8 transistor outputs + 8 digital inputs
 �8 relay outputs + 8 digital inputs
 �8 outputs + 4 analogue inputs 

 (0/4 ... 20 mA)

Input/output modules

More features:
Energy metering
• Electrical energy metering 

(consumed and generated)
• Pulse counting (water, gas, 

heating etc.)
• CO2 emissions metering
• Operating time counter (preventive 

maintenance)
• EUROS counter

Alarm management
• Put that it has 4 outputs for 

managing alarms and sending 
emails.

Traceability
• Describe how the system internally 

records up to 500 variables for 
over a year.

Creates and sends consumption 
reports using PowerStudio Scada:
• Using PowerStudio Scada it is 

possible to create energy reports 
and automatically send them to 
different departments to make 
expenditure forecasts.»

Up to 4 expansion 
modules 
connectable

Level 1 
Analysers

Level 2 
Analysers

Level 3 
Analysers

Contents
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Kenya project
Application

Carles Rubiella

Renewable Energies area

Self-sustainability in the heart of the savanna

In order for the educational 

project to be self-sustaining in 

the long term, an ecotourism 

camp has been constructed where 

Maasai warriors introduce visitors 

to their customs, landscapes, 

wildlife and lifestyle.

In September 2015, a team of engineers 
from the renewable energies consulting 
firm SULMAG travelled to the ADCAM 
project in the Maasai Mara (Kenya) to 
install a solar photovoltaic system via a 
microgrid. The system will provide 
electricity from 100% renewable 
sources to the Mara Vision school, the 
student residence and the ecotourism 
camp managed by the Maasai 
community.

The Mara Vision school, located in the 
heart of the savanna and founded in 
2011, provides nursery and primary 
education to more than 300 Maasai 
children. It has a residence where 
students from remote areas can live, 

receive full board and participate in 
extracurricular activities. The school 
provides quality education adapted to 
the Maasai culture.

The eco-lodge has all the comforts 
necessary for tourism and one of its 
main draws is being located next to the 
school and the Maasai Manyatta 
(village), which allows visitors to have a 
unique experience interacting with the 
community.

Project data
An electrical system using solar 
photovoltaic energy was designed to 
supply the existing installations (school, 
residences and camp) with electrical 

Contents
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energy. There is no existing energy 
supply in the area and this new 
energy has the added value of 
coming from 100% clean and renew-
able sources. It is a centralized 
photovoltaic energy installation, 
commonly known as a solar microgrid, 
which optimises the investment with a 
single generation point for subsequent 
distribution via a small network to the 
points of consumption.

This allows a quality system equivalent 
to a local electrical network, involving 
users in the management and sensible 
use of energy.
The estimated consumption is 24,000 
Wh/day and the system has been sized 
to provide three days of autonomy.

The solar microgrid is made up of:  
a generator field of 10 kW of solar 
modules (40 x 250 W modules) and a 
field of 2830 Ah OPzV batteries for 
energy storage.

CIRCUTOR dispensers:  
The perfect solution for managing 
microgrids.

To prevent any misuse of the installa-
tion, CIRCUTOR energy dispensers 
were installed in the different energy-
use areas, allowing users to know how 
much energy they have available.

The energy dispensers ensure a long 
useful life for the system, as they allow 
the maximum power and total daily 
energy available to be configured 
separately for each of the existing lines, 

thanks to the EDA (guaranteed daily 
energy) technology patented by 
TramaTechnoAmbiental. 

The CIRCUTOR dispensers ensure the 
system will not fail due to the connection 
of excessive instantaneous power and 
that the battery bank will not discharge 
from one of the lines due to improper 
use of the system.

Each dispenser is configured with its 
power and guaranteed daily energy 
based on the needs of each point of 
consumption. For example, each tent in 
the lodge has a dispenser via which the 
user can find out how much energy they 
have available. The software is con-
trolled and managed by local personnel, 
whom SULMAG trained during the 
implementation of the project. They can 
connect remotely to supervise proper 
use and provide ongoing support to the 
local team.

The dispensers are configured and 
managed through DISPENSER-SOFT, 
a software that enables the creation of a 
large database that contains all the 
users and dispensers of the microgrid. 
Once all the dispensers, users, energy 
parameters, tariffs, etc. have been 
created and configured, the software 
stores all the information on RFID cards. 

There are countless benefits for the 
project and the community, from the 
creation of a computer room for the 
students of ADCAM Mara Vision school, 
to the ability to project films for young 
children and impeccable lighting in the 
camp.»

The CIRCUTOR Dispenser is a 
single-phase/three-phase meter with 
an electrical energy dispenser function 
to control demand. The two functions it 
performs are to control the maximum 
power allowed and to regulate the daily 
energy consumption of users of a 
permanently powered microgrid. Its 
four built-in working modes enable 
maximum energy optimisation of the 
microgrid. It also allows users to 
intelligently manage the energy 
available in networks, with limited or 
pulsed generation, such as the energy 
available from renewable energy 
sources. It features a main switch that 
controls maximum power and an 
auxiliary relay that can be used to 
connect or disconnect non-essential 
consumption.

SULMAG
www.sulmag.com
SULMAG is an engineering firm special-
ised in promoting the use of renewable 
energies, providing integral solutions for 
the optimisation of energy resources.

ADCAM
www.adcam.es
ADCAM – Development, Alternative 
Trade and Microcredit Association

Contents
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Pere Soria

Renewable Energies Division

Technical article

Consume or store?
This is the dilemma often faced by 
anyone who wants to produce their 
own energy.
Fortunately, the technical/legal energy 
regulations have lifted the ban on 
storage systems being integrated into 
self-consumption equipment with 
renewable energies.

It is a logic-based online recognition 
system and it stores any surplus power 
that may be produced by generation 
systems with renewable energies during 
off-peak hours when there is high solar 
production so that it can later be 
consumed when the resource decreas-
es and demand increases.

Spanish Electric Code RD900/2015, 
approved on 10 October 2015, allows 
storage systems to be integrated into 
any self-consumption project with 
renewable energies.

Despite storage systems becoming 
legal, there is still one final hurdle to 
overcome. In this case, it comes in the 
form of a tax, included in the aforemen-
tioned Code that governs self-consump-
tion. Indeed, the so-called "fixed charge" 
of the tax on the sun only applies to 
systems that are defined as manage-
able. In other words, that are capable of 

producing energy on demand and not 
only depending on the whims of the 
resource that they are using.

It appears that being able to manage 
when you self-consume is a greater 
privilege, which has led to the lawmak-
ers adding a specific additional cost. 
This is in contrast with the incentives 
to implement storage systems being 
applied in other countries in the 
European Union, not only in new 
self-consumption projects, but to 
improve the management of existing 
ones.

Installation of photovoltaic panels in 
a residential area in Boroa (Bizkaia).

More information

Contents
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Leaving aside the temporary setback 
presented by this tax on storage that is 
sure to disappear soon, as it represents 
an administrative barrier to the develop-
ment of an activity which the European 
Commission itself has established as a 
priority in the fight against climate 
change. 
Storage systems are quickly becoming 
popular, although they are facing other 
challenges such as cost, efficiency, their 
service life and their management.

Impact of the cost of an electrochemical 
battery on a self-consumption system:
Integrating an electrochemical battery 
into a self-consumption system can 
increase the investment required by 
60% to 100%. Which makes it very 
difficult to obtain a reasonable return.
Given the cost of storing electricity, this 
should be the last thing you should 
choose when selecting what system to 
implement in a self-consumption project. 
Before evaluating the capacity of the 
battery, you need to know exactly what 
the facility's energy demand will be like 
and explore how consumption can be 
reduced by improving efficiency or what 
loads can be moved to daylight hours so 
that they can be covered by instantane-
ous self-consumption.

Impact of integrating an electrochemical 
battery on the efficiency of a self-con-
sumption system:
It should be noted that producing solar 
power for self-consumption can instantly 
have an average yield that is above 
90%, while energy that is stored to be 
consumed in the future can struggle to 
achieve an average yield above 80% 
and in some cases it is even lower than 
70%.

Therefore, changing consumption 
habits will always be more efficient 
and useful, planning for certain loads to 
be connected and consumed during the 
middle of the day rather than storing this 
energy in batteries and then consuming 
it during hours of low solar radiation.

Programming the domestic water 
heating and the running of a swimming 
pool filter system, increasing the 
setpoint temperature of the heating at 
the beginning of the afternoon or cooling 
the air conditioning system's buffer tank 

are solar power storage systems that do 
not require a lot of investment and, in 
many cases, they can make it possible 
to minimise the size of the batteries that 
are really required and, therefore, 
improve the financial return provided by 
the system simply by avoiding losses 
during battery charging and discharging 
processes.

Impact of an electrochemical battery on 
the durability of a self-consumption 
system:
One of the appeals of instantaneous 
self-consumption systems is the long 

     è

service life of photovoltaic modules. 
With manufacturers providing 25-year 
warranties for the power that they 
produce, we can safely say that a 
self-consumption system will be able to 
operate for over 30 years generating 
electricity, without anticipating any 
further costs, other than occasionally 
repairing and/or replacing one of the 
inverter's electronic components.
However, when we include a battery 
component in the self-consumption 
system, using existing technologies, the 
life of the battery will force the user to 
invest more money to replace it far

CIRCUTOR's photovoltaic kits for 
off-grid systems contain all of the 
devices necessary to autonomously 
self-consume energy for systems 
that are off-the-grid.

Installation of photovoltaic panels in a residential area.

Contents
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sooner than the rest of the system. Five 
years in the case of lead-acid batteries 
with gelled electrolyte and 10 years in 
the case of lithium-ion batteries.
These three impacts are forcing the 
designers of self-consumption systems 
to figure out how to make the benefits of 
using storage systems outweigh these 
disadvantages.

Advantages of self-consumption 
systems with storage:
Without a doubt, the main draw of 
energy storage systems used for 
self-consumption is energy independ-
ence. To be able to produce and 
consume the energy produced in a 
building and reduce consumption from 
the grid to a minimum or even go 
off-grid.

Using existing technologies, the life of the 
battery will force the user to invest more 
money to replace it far sooner than the rest of 
the system. Five years in the case of lead-acid 
batteries with gelled electrolyte and 10 years 
in the case of lithium-ion batteries.

REA-Li
Lithium-ion battery

CIRCUTOR energy storage 
batteries.

REA-Pb
Lead-acid battery

CirPower

The most complete inverter

The PowerBox Hybrid by CIRCUTOR are 
hybrid inverters for self-consumption photovol-
taic energy systems. They are able to manage 
surplus energy loads in batteries and their 
subsequent discharge in order to power 
consumption when the instantaneous power of 
the solar generator is not enough.

Indeed, storing the surplus solar power 
from the middle of the day allows you to 
increase your energy self-sufficiency. In 
the residential sector and similar, where 
loads tend to become concentrated in 
the late afternoon and early evening, 
storage can enable the levels of 
self-consumption to increase from 30% 
to levels of between 60% and 90%, with 
the corresponding reductions in 
greenhouse gas emissions.
As well as increasing the percentage of 
self-consumption, storage systems allow 
the supply security of buildings to be 
increased. As there is an energy backup 
supply, if there is a grid failure, certain 
sensitive loads can continue to receive 
power from the solar power system, 
even in the absence of solar radiation.
Finally, a property that has a self-con-
sumption system with storage can use 

the stored energy to minimise peak 
power demand from the grid and 
therefore reduce its contracted power. 
This reduction in contracted power can, 
in many cases, be extremely helpful for 
increasing the return on investment. 
Especially in those cases with extremely 
sporadic peak consumption, such as in 
weekend homes. Or in seasonal water 
pumping systems.
This advantage offered by storage 
systems is also extremely useful in 
those places where the infrastructure of 
the distribution lines means that it is not 
possible to increase the contracted 
power without requiring a disproportion-
ate investment. In those cases, a 
self-consumption system can generate 
and store the energy to provide the 
additional power required that cannot be 
supplied by the grid. »

Contents
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View of a system's energy 
storage and conversion 
devices.

Case study.
The case described below is that of a 
weekend home high in the mountains 
with a harsh climate, especially in the 
winter. These types of properties keep 
their heating systems on throughout the 
winter to prevent the temperature inside 
from falling below a certain security value 
(14 … 16 C) to prevent the accelerated 
deterioration of their walls and avoid the 
difficulty of achieving setpoint tempera-
tures again at the weekend.
Oil boiler consumption in this type of 
property is normally between 3,000 and 
5,000 litres per season.
By incorporating a modular radiant 
heating system powered by a photovol-
taic module installation with storage, 4 
kW of power and a capacity of 7.2 kWh, 
as well as an EDS load management 
system, it has been possible to reduce 
the amount of fossil fuel used to maintain 
temperatures on unoccupied days to 
zero. Also, by changing the operating 

mode, the system is able to cover the 
property's power needs during the rest 
of the year and guarantee a basic 
supply in the event of a grid failure, 
which is quite common in mountain 
areas.
Despite having a high cost, this system 
has a payback period of six years and 
prevents 14 T of CO2 from being emitted 
into the atmosphere.»

Second home in mountain area with 
self-consumption system.

CVM-MINI

MC3

CirPower

Diagram of a self-consumption 
system connected to an internal 
network with storage.

These photovoltaic systems  
were installed with the assis-
tance of:
TIRDI (www.todoinstalaciones.
com) and Eticenergy SL.

Contents



MYeBOX

CIRCUTOR has numerous measuring 
instruments with different features 
depending on their area of application.

They can have higher or lower resolution 
or accuracy, measure different param-
eters, feature numerical or graphical 
displays, and more, but they are all 
basically structured like the block diagram 
shown below:

They always include a sensor system, a 
data collection and processing element, 
a graphic user interface and optional 
communications ports and/or alarms. 
The units are designed and configured 
for specific functions, providing the user 
with information in a predefined way.

Alfonso Collado

Technological Innovation

The units are 
designed and 
configured for 
specific functions, 
providing the user 
with information in 
a predefined way.

Voltage and 
Current 
sensing

Sampling Embedded PC Communications

HMI

Database
Storage

The MYeBOX 
project is a shift in 
concept compared 
to previous 
instruments.

Technological Innovation
Technology for energy efficiency  www.circutor.com16 Contents
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MYeBOX

HARDWARE MYeBOX

Sensing Sampling

Storage

Process

Encrypt Communications

SMART 
PHONE

HMI

Engine

Process

Encrypt

Communications

The MYeBOX project

The MYeBOX project is a shift in 
concept compared to previous instru-
ments. Not only is the screen separate 
from the unit but the architecture has a 
completely new design in which the 
hardware (instrument) is completely 
independent from the application. 

The unit is configured and regulated 
remotely to deliver the information 
needed by the user at any time and 
place.

It was designed to be a versatile unit 
utilised by a very high number of users, 
allowing them to record electrical 
variables and send them to external 
software for interpretation. 

This new architecture will provide 
different kinds of information and 
conclusions in many areas of applica-
tion. Therefore, the unit will be easily 
customisable to be able to adapt to all 
the client's needs and technical skills in 
real time, using a very user-friendly 
language.

One of the main advantages of this unit 
is that it enables increased energy 
efficiency and proper use of renewable 
energies. 

For example, MYeBOX can be con-
nected to the network and communicate 
with the inverter of a renewable energy 
system via Wi-Fi to analyse disturbanc-
es, network flows, etc., so that the 
system can improve its own perfor-
mance. A unit like MYeBOX would 
make it possible, for example, to 
monitor and predict faults remotely 

through applications that recognise 
seasonal and/or frequency patterns. 
So, in some cases they measure 
multiple variables with minimum 
sampling and in other cases a single 
value will be sufficient though it will 
have to be measured very accurately 
with maximum sampling. 

There are certain aspects, such as 
security and alarms, that are physically 
included in the hardware unit (for ex., 
emergency relays), though they can be 
controlled through the application.     è
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MYeBOX

The architecture defined for this project 
will be realised in a unit that is the only 
tool of its kind on the market: applica-
tions can be used to generate “à la 
carte” instruments to interpret real-time 
data and observe phenomena particular 
to very diverse fields of engineering.
The result of this project is therefore a 
measurement system with the following 
benefits:

Flexibility: as the data collected is 
processed by the programme rather 
than by the hardware. This enables it to 
provide users with information on a 
wide range of values or combinations/
relationships of values for a single set of 
physical components. The type of 
architecture defined for this project can 
process current and stored data in any 
manner deemed suitable by the user. 
For example, a power analyzer located 
in a transformer substation that is linked 
to various applications can provide the 
work cycle of the transformer's mag-
netic circuit for maintenance, or a log of 
powers, currents and voltages, or can 
even compare these with reference 
values to facilitate the detection of 
overloads, unwanted consumptions, 
etc. If the same unit is connected to an 
induction motor, it can provide logs of 
estimated torque, speed, power and 
power factor as well as warn of possible 
defects in the motor or the coupled 
load.

Low cost: compared to dedicated 
instruments, due to fierce market 
competition for computers and mobile 
devices like smartphones or tablets. 
Furthermore, these devices can be 
used for additional tasks associated 
with the virtual instrument, and can 
communicate with as many data 
acquisition units as necessary, though 
not simultaneously. In comparison, a 
conventional oscilloscope with storage 
systems costs around the same as a 
PC, requires transducers and has very 
limited functionality.

Portability: the solution runs on tablets 
or smartphones, units with major 
processing capacity and a size and 

weight that make them much more easy 
to handle than a multimeter. 

Safety: once the unit is installed it is not 
necessary to have it on hand to see the 
values and the tablet-based user 
interface is disconnected from the 
electrical measurements; it is comfort-
able, lightweight and highly functional.

Wireless communication: using Wi¬Fi 
or Bluetooth technology, greatly 
facilitating access to current data or 
data stored by the data acquisition unit.

Funding:
This project is supported by CDTI 
(Centre for the Development of 
Industrial Technology) through its 
EEA Grants programme.

The Centre for the Development of 
Industrial Technology (CDTI) is a Public 
Business Entity under the Ministry of 
Economy and Competitiveness that 
fosters the technological development 
and innovation of Spanish companies. It 
is the entity that channels the funding 
and support applications for national 
and international R&D&i projects of 
Spanish companies.

The European Economic Area Financial 
Mechanism, or EEA Grants, represent the 
contribution of Norway, Iceland and 
Liechtenstein to reduce economic and social 
disparities and to strengthen cooperation 
with beneficiary countries (Bulgaria, Croatia, 
Cyprus, Spain, Slovakia, Slovenia, Estonia, 
Greece, Hungary, Latvia, Lithuania, Malta, 
Poland, Portugal, Czech Republic and 
Romania). »

Application

AL1 Waveform

1. What we want?
Know phase 1 current harmonics
2. What we need?
The sampled current waveform of phase 1
3. How to calculate?
The Fourier transform

4. How to show?
A 3D graphic easily under standable

Configure  
to collect 

(sampling) 
the AL1 

waveform
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News briefs

How can the correct EnPIs 
be chosen?
Once the goals have been established 
after an energy audit, the way in which 
the goals of an energy efficiency plan or 
plan for theimplementation of the ISO 
50001 will be achieved must be studied.

EnPIs (Energy Performance Indicators) 
are indicators that can be used to 
measure, assess and control the most 
relevant aspects of the installation, 
which can affect the achievement of 
goals.

EnPIs must be jointly defined with the 
supervisors of each area or department 
in which these can have an impact when 
an energy efficiency project is commis-
sioned or during the continuous 
improvement and monitoring process.

EnPIs must be of the most suitable 
type for each specific area, process or 
organisation and adapted in each 
case. EnPIs are established with the 
purpose of being specific, measurable, 
achievable, relevant and time-bound 
(SMART), so they can be as stable 
and specific as possible over time.

Basically, we must answer the 
following questions:
 • What will we measure?
 • What ratio will we use?
 • How will we measure it?
 • How can we achieve the goal?
 • How important is it for the company?
 • How long does it take to achieve the 

goal?

Each company or business is different, 
so a copy-paste of the same EnPi in 

each energy efficiency project is simply 
not enough. »

Now think about it:
What will your EnPI be? 

Effectiveness vs. Efficiency

People not acquainted with the world of 
energy efficiency often mix up these two 
terms or use them as synonyms. It is a 
common error, sinceenergy efficiency 
refers to a better use of the energy 
resources of our installation with a 
sustainable approach.
Effectiveness can be defined as the 
attainment of a goal or result, regardless 
of the achievement of a better use of 
resources when attaining that goal or 
whether the results affect production 
processes or not.
In turn, efficiency is defined as the 
relationship between resources used 

and the results or goals achieved. 
Consequently, efficiency is achieved 
when we use fewer resources to attain a 
goal or achieve better results with the 
same resources.
"Therefore, we can be effective but not 
efficient, and vice versa. In a perfect 
world, we would be effective and 
efficient." »
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PROJECT
Turnkey photovoltaic system 
95.04  kWp / 84  kW self-
consumption zero injection on 
flat roof

SECTOR
Industrial

CLIENT
ZURC 
INSTRUMENTACION INDUSTRIAL ZURC S.A.

Information of interest
PV installed power:  
95.04 kWp

Most significant results

SAVINGS
€12,416 / year

PAYBACK PERIOD
9 years

Reduction in CO2 emissions
35 T per year

TARGET ACHIEVED
Optimising the energy
consumption and reducing  
the electricity bill

Information of interest
• PV installed power: 95.04 kWp
• PV module: 528 units, model XZST-

180 W / 24  V, 180 Wp, monocrystalline 
silicon.

• Nominal power: 84 kVA (6 inverters 
manufactured by Circutor 4 kVA and 3 
Fronius 20 kVA).

• Type of installation: Flat roof, PV 
generator secured by ballast, no drill 
holes to ensure waterproofing.

• Structure: Hot-dip galvanised steel 
base support, aluminium beams. 

• SCADA monitoring system:
 › Operating data (string monitoring, PV 
generation, intake of the electrical 
installation, consumption).

 › Environmental parameters (radiation, 
ambient temperature and PV module).

Most significant results / 
Energy studies
• Savings: €12,416 / year
• Investment payback period: 9 years
• Reduction in CO2  emissions:  

35 T per year
• IRR:11,3%

Initial situation
The project covers the supply and 
installation of all of the materials of a 

photovoltaic energy system, connected to 
the low voltage grid in self-consumption 
mode and with no injection into the grid. 
Therefore, it will be certified in accord-
ance with diagram 8 of ITC-40 of the low 
voltage regulations (REBT), without being 
covered by the Special Regime for Elec-
tricity Production, under current legislation 
(2015).

This photovoltaic system will be based on 
the concept of zero injection into the grid. 

This is achieved through CDP-0 Dy-
namic Power Control, which is a device 
developed by Circutor and which will 
adapt the operation of the inverters to the 
consumption needs of the user.

Features of the PowerStudio 
SCADA application
Below we describe the basic service 
features that are covered by the SCADA 
application for a self-consumption photo-
voltaic energy system with zero injection.

 P Instantaneous energy balance of 
consumption for PV generation. 
 PDetection of low performance of the 
PV installation (performance rate). 
 PCalculation of the current month's 
self-consumption percentage (solar 
fraction). 
 PReal-time monitoring and control of 
the installation's devices.   

Photovoltaic energy 
system in industry 

Success story

Alexandre Pineau

Project department
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 PEnergy bill simulation indicating 
savings achieved.
 PEnvironmental data (radiation, tem-
perature) and weather forecast.
 PDaily / monthly energy reports with 
operating indicators.

Installation control software

Diagram of the ZURC solar 
energy system

CirPower Hyb
Solar Inverter

Fronius
Solar Inverter

CVM MINI
Power analyser

CDP-0
Dynamic Power  
Controller

PowerStudio
Software

Simulation weekly (summer) 95 kWp installation Zurc

3 % 18 %

79 %
kWh

Annual result kW·h

Self-consumption

Consumption from 
the grid

Solar fraction of the 95 kWp 
Zurc system

 PConfiguration of general alarms to 
warn of malfunctions.
 P Integration of a photo slideshow 
of the PV installation on the home 
screen.

Surpluses (losses)
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Francesc Fornieles

Market development

Energy efficiency 
through behaviour 
change

Awareness that climate change is an 
urgent threat with potentially irreversible 
effects for society and the planet makes 
it imperative to adopt measures to 
reduce worldwide greenhouse gas 
emissions and energy consumption.

The implementation of various laws and 
directives in the European Union in 
years, and therefore in the member 

states of the EU, essentially focus on 
changing energy consumption 
behaviour.

Basically, the main ways of achieving 
changes in energy consumption 
behaviour are centred around the 
following areas:
 � Feedback measures 
 � Energy audits

 � Community-based initiatives
 � Structural factors

Behaviour models are necessary to 
understand what consumers are doing 
and why and the mechanisms for 
change must be focused on those 
aspects.

Source: "Methods and Models"
Darnton A. (2010)

Technical article

Needs
Relations, development, comfort, pleasure, work, health, 

privacy, money, social status, safety, environment, 
freedom, leisure, justice

Opportunities
Availability, advertising, prices, 

shops

Abilities
Financial, temporal, special, 

cognitive, physical

EconomyTechnology Demography Institutions Culture

Behavioural controlMotivation

Intention

Perception of well-being, environmental quality

Consumer behaviour
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Feedback measures

Consumers need appropriate frames 
of reference to determine whether 
their energy consumption is exces-
sive. Feedback is an essential 
element of acknowledgement and 
learning to improve energy efficiency.

There are different ways of providing 
consumers with feedback: direct, 
indirect, inadvertent and energy 
audits.

The information that needs to be 
provided will depend on how it is used 
and the type of consumer. While for 
more simple applications is it suffi-
cient to express it in values of energy 
consumed, cost and/or CO2 emis-
sions, for applications such as 
companies and infrastructures, it is 
also essential to have the above 
values referenced to other, quantita-
tive values that make it possible to 
assess and monitor the important 
aspects of the system (EnPIs). 
Energy meters, analysers and smart 
meters are devices that make it 
possible to provide consumers with 
all of this information.

Source: "The effectiveness 
of feedback on Energy 
consumption" . 
Sarah Darby (2006)

Direct feedback. Learning by looking or paying

  Self meter reading.
  Direct displays.
  Interactive feedback via PC.
  Pay for use or prepayment meters.
  Meter reading with an adviser.

Indirect feedback

  Bills sent more frequently.
  Bills based on readings plus historical feedback.
  Bills based on readings plus comparative or normative feedback.
  Bills plus disaggregated feedback on consumption.
  Bills plus annual or four-monthly breakdown of energy consumption.

Inadvertent feedback. Learning by association
  With the inclusion of micro-generation or self-consumption.
  Community energy-conservation projects.

Energy supplier feedback. Learning from the consumer

  Monitoring consumption with smart meters, with a view to improving 
load management.

Energy audits. Learning from the building's "energy capital"

  Performed by an auditor at the customer's request.
  Carried out informally by consumers using free software.

Circutor Magazine  2016-01 23
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In several projects that have been 
studied (Darby, 2006) savings of 5% or 
more have been achieved through 
direct feedback, with savings of up to 
20% being achieved with a display unit 
with a cost control panel, card prepay-
ment systems or by displaying a 
cumulative cost indicator. The savings 
achieved with indirect feedback are 
normally lower than with direct feed-
back, although implementing indirect 
feedback mechanisms is generally less 
expensive.

In both cases, the essential information 
that must be shown to improve savings 
is as follows:

• A chart that shows energy consump-
tion trends.

• Comparisons of energy consumption 
(for example, the previous month and 
the same month from the previous 
year).

• Comparisons between groups of 
users (for example, different areas in a 
building, production lines or machinery 
etc.).

The way in which this information is 
provided is a key factor that can affect 
the results. The results are better when 
it is shown on a fixed display, computer 
or mobile device.

Energy audits

Energy audits are one of the most 
widely-used measures to improve 
energy efficiency and savings. Many 
audits focus solely on the energy 
certification of buildings (European 
Directive 2010/31/EU), although the 
proper procedure is to follow the 
guidelines of standard EN 16247 on 
energy audits.

In article 8 of European Directive 
2012/27/EU (transposed in Spain in 
Code 56/2016), the European Union 
has established that all member states 
must make it compulsory for large 
companies (with over 250 workers or a 
turnover above €50 m) to carry out a 
regular energy audit every four years 
and to also promote audits among small 
and medium-sized enterprises (SMEs).

An energy audit provides detailed 
information about energy use and 
assesses potential savings, but at a 
given moment and under specific 
conditions, so it can be extremely 
helpful for making behavioural changes.

Therefore, energy audits are the 
starting point for establishing a broader 
electric energy management plan and, 
over time, for occasionally identifying 
any improvements or adjustments to the 
management plan. 

Community-Based Initiatives

Adopting community-based initiatives is 
a more recent approach to changing 
energy consumption behaviour. The 
framework for implementing this 
initiative is based on small groups, of 
between 10 and 100 people, who 
decide to make a change to their 
behaviour or attitudes regarding energy 
consumption, with different goals or 
concerns, such as saving energy or 
reducing their carbon footprint. They 
regularly share their results, proposals 
and experiences in the group. The 
groups are normally neighbours, work 
colleagues or from several groups.

The groups that obtain the best results 
are those where there are financial 
incentives to invest in energy efficiency, 
as this motivates people to maintain 
their behavioural change.

Structural factors

The structure of the energy sector can 
have some impact on consumption 
behaviours. 

The energy pricing approach can 
influence any consumption habits that 
consumers might have, with the most 
common practice being to vary prices 
based on the time of day or level of 
consumption from the grid. This type of 

Energy audits are one of the most 

widely-used measures to improve 

energy efficiency and savings. 

They are the starting point for 

establishing a broader electric 

energy management plan.

The European Union has made it 

compulsory for large companies to 

carry out an energy audit every four 

years and it also encourages SMEs 

to do the same.
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pricing structure can result in savings, 
but will not change consumer habits in 
itself.

Some of the following services should 
be provided to encourage the change:
• Current information on consumption 
and cost on a monthly or regular 
basis.

• Making it easier to switch supplier or 
change contract.

• Bills based on actual consumption, 
not estimated consumption.

• Alerts in the event of exceptional 
consumption from the grid.

• Interface between the energy meter 
and the home or business.

Another factor that may allow potential 
savings is dynamic demand manage-
ment, which allows non-critical loads 
to be temporarily disconnected at 
times of peak demand, and subse-

quently reconnected. This measure 
can also benefit the consumer by 
reducing their contracted power and 
therefore cutting their electricity bill.

Conclusions

Energy infrastructure and techno-
logical development play a decisive 
role in establishing greater involve-
ment to influence how consumers 
behave in relation to the energy that 
they consume. The success of the 
measures that are implemented will 
largely depend on ensuring that 
expectations are met and verifying 
the results.

Without an appropriate frame of 
reference, consumers will not be 
able to determine whether their 
consumption is excessive. Clear 
information and continuous feed-
back are therefore essential for 
reinforcing the change in consumer 
habits.»

The groups that obtain the best 

results are those where there are 

financial incentives to invest in 

energy efficiency, as this motivates 

people to maintain their behavioural 

change.

The energy pricing approach can 

influence any consumption habits 

that consumers might have. 

BIBLIOGRAPHY:
EEA, 2013, “Achieving energy efficiency 
through behaviour change: what does it 
take?”, EEA Technical report No 5/2013

Darnton, A, 2010, “Methods and 
Models”, Lancaster working party 2.

Darby, S, 2006, “The effectiveness of 
feedback on energy consumption”, 
Environmental Change Institute,
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energy generation model of recent 
years and turn toward a smaller-scale 
optimisation scheme for self-consump-
tion generation. 

This project seeks to integrate the 
hardware and software necessary to 
achieve an energy efficiency optimi-
sation system based on renewable 
energies for self-consumption, sized 
to fit in a cabinet suitable for domes-
tic use or small-scale industry, with 
network support and battery 
storage. 

The goal is for the user to become a key 
player who, thanks to an adaptive smart 
telecommunications system, will be able 
to obtain the energy they need as 
efficiently as possible, always ensuring 
maximum consumption of self-generat-
ed renewable energy.

The resulting system will consist of a 
plug and play assembly that can 
optimise energy use wherever it is 
connected. 

In its final phase, this project should 
include the assembly of real pilot 
programmes for domestic use (self-
consumption), with or without network 
connection, to demonstrate their 
effectiveness. Norway's current energy 
regulations make it possible for them to 
be implemented there (also the case of 
United Kingdom, Italy, Germany and 
Austria) and it is also foreseen for 
Spain. Hence the interest in collaborat-
ing with a leading Norwegian electrical-
sector company interested in marketing 
this type of product in the future.

Matrix 5D
In recent years, the idea of a Smart 
Grid has been promoted as the solution 
to electricity demand and optimising 
energy efficiency, with the definition of 
macro-models of multi-source genera-
tion and distributed storage using very 
high-powered transducers and sharing 
the energy generated among different 
users.

However, it has been proven that with 
this model there are large quantities of 
energy that flow over the electrical 
network and that the existing infrastruc-
ture must be significantly modified 
(involving major investments on the part 
of electricity distribution companies) in 
order to, for example, withstand 
injections of surplus energy bursts 
caused by meteorological changes. 
This evolution of the electricity market 
has led CIRCUTOR to rethink the 

Alfonso Collado

Technological Innovation

Project

Technological Innovation
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Energy consumption 
is experiencing 
unsustainable 
growth, which is why 
it is so important to 
promote rational use.

Injecting renewable 
energies into the 
mains must be done 
in a controlled 
manner. 

2. Based on the previous point, given 
the random nature of renewable energy 
availability and of users' discretion for 
when to consume it, it is very important 
to have a proper STORAGE system.

3. Injecting renewable energies into 
the mains must be done in a con-
trolled manner. As noted, the amount 
of photovoltaic renewable energy was 
initially far less than the amount of 
energy coming from stable sources, so 
its impact was not disruptive. But the 
current volumes being reached do 
necessitate some management. 
Studies have shown that the impact of 
quick variations in injected quantities 
(for example, the passing of heavy 
cloud cover in the case of a photovoltaic 
system) can lead to instability that can 
set into motion a domino effect and end 
up causing a system blackout. For this 
reason, energy flows must be managed 
with the DISTRIBUTION NETWORK

CIRCUTOR expects that this project will 
place it at the forefront of generation 
systems for self-consumption and 
strengthen its export capacity.

The 5 agents
This project represents a completely 
new system that shall include several 
key points as part of its ultimate goal of 
maximising energy efficiency: 

1. RENEWABLE ENERGIES are a 
clean alternative to conventional 
sources. However, their main drawback 
is that they depend on meteorological 
variables with inconsistent behaviour 
and a highly random component in 
order to function. Generating photovol-
taic and wind energy depends on the 
solar radiation and wind present at any 
given time. In order to make optimal use 
of these energies, it is necessary to 
have forecasts that allow you to use 
them properly when they are available 
and provide alternatives when they are 
not.

The goal is 
for the user 
to become a 
key player.
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There is no unit on the market that 
provides an energy service like the one 
defined for this project, with hardware 
and software specifically adapted for 
domestic settings and small business-
es, and that also provides users with 
necessary information to be able to see 
the direct impact that redistributing 
consumptions has on their energy 
costs.

4. Energy consumption is experiencing 
unsustainable growth, which is why it is 
so important to promote rational use. 
There is a limit to what we can generate 
based on fossil fuels: as they become 
more scarce they will be more expen-
sive to obtain, causing energy prices to 
rise. And sooner or later they will run 
out. USERS are fundamental to 
managing resources and must change 
their habits.

5. Certain CONSUMPTIONS can be 
delayed without affecting our comfort: 
tasks such as heating a hot water 
storage tank, charging electric vehicles 
and switching on certain household 
appliances can be managed efficiently 
using a management system, based on 
forecasts.

The secret and the true innovation 
lies in basing energy management 
on these five agents jointly and 
simultaneously. They are all interre-
lated and essential for a successful 
model.

Funding:

This project is supported by CDTI 
(Centre for the Development of 
Industrial Technology) through its 
EEA Grants programme.

The Centre for the Development of 
Industrial Technology (CDTI) is a Public 
Business Entity under the Ministry of 
Economy and Competitiveness that 
fosters the technological development 
and innovation of Spanish companies. 
It is the entity that channels the funding 
and support applications for national 
and international R&D&i projects of 
Spanish companies.

The European Economic Area Financial 
Mechanism, or EEA Grants, represent the 
contribution of Norway, Iceland and 
Liechtenstein to reduce economic and 
social disparities and to strengthen 
cooperation with beneficiary countries 
(Bulgaria, Croatia, Cyprus, Spain, Slovakia, 
Slovenia, Estonia, Greece, Hungary, Latvia, 
Lithuania, Malta, Poland, Portugal, Czech 
Republic and Romania). »

THE 5 AGENTS. Several key points as part of its ultimate 
goal of maximising energy efficiency. 
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Technology for energy efficiency

Single-phase

Three-phase

As easy to install 
as a refrigerator 
magnet

Actual and 
accurate 
measurement

The system is 
completely visible 
from anywhere

Wibeee is a consumption analyser with a Wi-Fi 
connection that displays instantaneous and 
historical data on your electricity consumption 
from any smartphone device, tablet or PC 
through its app or built-in web server.

circutor.com
info@circutor.com   �   (937 452 900

An efficiency expert
always with you

Take control
 Wi-Fi built

into each device

More information
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Technical article

For a number of years there has been 
news indicating that our mobility model 
is becoming obsolete. They all relate to 
the serious ramifications of using energy 
resources, pollution in towns and cities 
and people's health. 

The scandal in how various car manu-
facturers - not just VW - have tampered 
with emissions; the shameful permis-

siveness of the European Parliament, 
raising the limits on unit emissions, 
when they have been trying to reduce 
them for decades, the emission limits 
set by Directives repeatedly being 
exceeded in many European cities, the 
lack of dynamism of the sector's leading 
manufacturers compared to the innova-
tions of those that have recently 
emerged –such as Tesla– etc.; all of this 

reminds us of a similar scenario that 
occurred decades ago in the industrial 
world, with image and communications, 
when disruptive digital technologies 
emerged.

We can tell that the current scenario is 
in an even more confused state by the 
misguided forecasts by one ministry or 
another and the confusion about the 
possibilities and impacts of the newly-
emerged electric mobility. An example 
of this can be found in one of the 
interesting "la Contra" interviews (La 
Vanguardia 09/10/13) with Stephen 
Emmott, a renowned researcher who is 
critical of the current economic system 
and somewhat apocalyptic about the 
current environmental situation, where 
he categorically stated that "electric 
vehicles don't solve anything, they just 
transfer the problem from the exhaust 
pipe to the power plant chimney".

Without wanting to question his exper-
tise, and also agreeing with much of 

Electric vehicles:  
Will they fix any 
problems?
Electric mobility offers a tremendous 
advantage in all impact categories that 
might be considered.

Joan Pallisé

Electric Vehicle Division

The combination of photovoltaic 
canopies and EV charging systems, 
helping you to foster the huge 
energy, environmental and mobility 
opportunities presented by EVs.
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analysis, we chose this opinion because 
it is typical of the general confusion 
about electric vehicles (VE) and the 
changes to mobility that their introduc-
tion will lead to. Such misinformation 
covers at least three different aspects: 
with regard to the implications of energy 
efficiency, the possibility of generating 
electricity using numerous sources and 
technologies and the reduced environ-
mental impact inherent in reinventing 
mobility with these new EVs. 

Current internal combustion engine 
vehicles (ICE) are simply highly sophisti-
cated thermal machines inside a casing 
that may or may not be to your taste. 
They all have an efficiency of around 
30% (of every 100 units of energy, we 
only use 30, the rest becomes degraded 
energy and pollution); while the new 
EVs have an efficiency of more than 
80%, which shows that, in order to 
achieve the same result –transporting 
people or goods– we will waste more 
resources and have a far greater 
environmental impact if we continue as 
we have to date with ICEs.

The opinion that this technological 
change will only shift the problem from 
the exhaust pipe to the chimney of a 
power plant, ignores the fact that it is 
one thing to control hundreds of 
thousands of exhaust pipes subject to 
the arbitrary actions of each driver in the 
middle of crowded cities and roads and 
quite another to control a small number 
of large point sources, far from the cities 
and with modern anti-pollution systems. 
In the current context, we also cannot 
accept that electricity generation has to 
be associated with certain ways of 
generating electricity with fossil resourc-
es or radioactive materials, when it is 
clear that wind power has no chimney 
and photovoltaic generation does not 
even make any noise.  

 
The above points are only for clarifica-
tion purposes, we are now in a scenario 
where, despite the fact that ICEs will 
continue to dominate mobility and the 
market in the coming years, the electrifi-
cation and hybridisation of vehicles, in 
all ranges, will advance at an unstoppa-
ble rate, even if some representatives 
from the old automotive industry feel 
threatened by the emergence of EVs, 
when the smartest thing to do would 
be to come together and benefit from 
the huge energy, environmental and 
mobility opportunities that they 
present.

For most people, EVs are still a great 
unknown. Besides the crisis, the biggest 
problem today is not the cost of buying a 
vehicle, as there is a wide range of 
vehicles, prices and features. The 
problems are the growing running costs 
with fuel, the taxes and fees, the high 
costs in repairs, maintenance, parking 
etc. which, altogether, make up all of the 
hidden costs increasingly levied on 
anyone who owns an ICE.

However, although the emergence of 
electric vehicles is no panacea to fix the 
numerous energy/environmental 
problems that threaten our way of life, it 
does represent an opportunity to 
mitigate and reduce many of the 
known impacts of “fossil mobility”. In 
the absence of any rigorous life cycle 
analyses comparing ICEs with EVs, and 
given the high efficiency of the latter, it 
seems clear that implementing electric 
mobility offers a tremendous advantage 
in all impact categories that might be 
considered.

Over the coming years there will be an 
increase in the range of makes and 
models of new EVs, with better perfor-
mance and the anticipated reduction in 

prices. There are currently only two 
limitations to EVs: the high initial 
purchase price and their limited range 
(originally around 100 km, this is now 
being doubled in new EVs). Their 
supposed shortcomings and issues 
with charging can now be considered 
nothing more than urban legends.

In the immediate future, the crucial point 
where clarification is required relates to 
the new lithium-ion batteries (their 
charge cycles, life, replacement, second 
life and value). Despite their temporary 
nature and the fact that some regard the 
technology and materials as transitional, 
with a few minor tweaks they could be 
with us for a relatively long time to 
come. Especially bearing in mind that all 
of the miracle products that are regularly 
announced as the ultimate solution for 
energy storage are nothing more than 
speculation, with varying degrees of 
success. 
We are strongly in favour of the devel-
opment of EVs and their charging 
infrastructures and, although our country 
seems to be lagging behind, as this is a 
global phenomenon, no rules or barriers 
from the world of fossil fuel vehicles will 
be able to stop it. Reinventing mobility 
has far-reaching energy, economic, 
social and environmental implications. 
The key issue is whether we want to be 
actors or merely passive spectators.»

Article published in LA VANGUARDIA  
on 24/04/2016.

Reinventing mobility 
has far-reaching 
energy, economic, 
social and 
environmental 
implications.

Installing only 2.5 kWp 
of photovoltaic panels 
generates the 
electricity that would 
be consumed by an EV 
that is driven over 
10,000 km per year. 
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