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We turn 40

CIRCUTOR was established 40 years ago in a scenario that was 
similar to the current one, in the middle of a crisis where the key 
element was the disproportionate increase in the cost of energy, as a 
result of skyrocketing oil prices. 

In such a scenario, we grasped the opportunity to develop a project 
based on the efficient use of electrical energy, to help what would later 
become our clients. Eventually, our project was defined as an 
"electrical energy efficiency" project (E3).
Our project is still going on 40 years later. We have seen major 
changes in technology with the constant evolution of electronics, 
communications and software, which have made possible the 
development of new products. As a result, energy efficiency is now a 
technology within the reach of all of our clients. 
We wish to thank everyone that has worked hand in hand with us and 
believed in our project, including our staff, clients, suppliers and 
institutions. Without them we would not have been able to walk such a 
long road. Finally, we have consolidated our project during these last 
40 years; new technologies and the important changes in the electrical 
sector lead us to think that the future will bring us many great 
opportunities, so we can continue to pursue our goals with your help 
and cooperation.

Ramon Comellas and Ramon Pons
CIRCUTOR Founders

Editorial
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Pere Soria

CIRCUTOR Energy

RECARGO project
Management of charging of 
commercial electric vehicles with 
renewable sources

This project aims to demonstrate the 
technical and economic viability of using 
solar photovoltaic energy to generate 
electricity, on a total self-consumption 
basis without producing surpluses, to 
charge electric vehicle fleets.

Commercial electric vehicle fleets are 
becoming more numerous and have 
certain unique features that make them 
ideal for the application of production 
technologies and management of the 
electricity used in their charging.

On the one hand, vehicle routes are 
known and regular, enabling the 
application of cost and efficiency 
comparisons of changes made and 
assessing whether they should be 
adopted or not. 

In addition, kilometre cost optimisation 
and minimising incidents is a priority 
objective of management companies. It 
should be noted for these vehicles that 
the cost of electricity used in their 
charging is their main operating cost. In 
light of the above, the three participat-
ing companies in the project:  E.ON 
España, URBASER and CIRCUTOR 
have decided to pool their knowledge 
on electric energy management, 

organisation of commercial vehicle 
fleets and efficient electricity production 
with renewable energies to show, 
through a real case study, the maturity 
of technologies and optimisation of 
energy management processes 
associated with these types of services.

The project consists of a station that 
generates electricity through the direct 
conversion of solar radiation with 
photovoltaic modules and a group of 
three network star connected single-
phase inverters in order to supply a 15 
kW nominal power three-phase 
network.

The monocrystalline photovoltaic 
modules have been installed on the roof 
of one of the parking units on the site on 
which URBASER manages the Barce-
lona city street waste collection and 
cleaning service. Around fifty electric 
vehicles are parked on this site.

The transducers are located in a 
delimited area of the car park where the 
project vehicles will be charged: one 
light van, two vans and a management 
vehicle all 100% electric powered.

The energy injected by the photovoltaic 
system, during daylight hours, will be 
mainly used to charge the project 
vehicles. These vehicles are for night 
services, so there will be ideal compat-
ibility between charging hours, solar 
energy and hours of use.

The total power required for charging 
the vehicles will be supplied by the solar 
photovoltaic installation on an instanta-
neous self-consumption basis sup-
ported by the electrical network to 
ensure that vehicle charging is guaran-
teed at all times and that the service of 
the vehicles is not exposed to any other 
risk than that of the vehicles charged 
fully by the network.

Applications
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The project does include a new feature, 
though: A self-consumption optimisa-
tion system based on the storage of 
surpluses that may occur at peak 
radiation or on days of maximum 
sunshine in a group of static capacitor 
banks so as to later release that energy 
to the vehicle charging system during 
hours when less solar radiation is 
available.

This combination of instant and 
time-delayed self-consumption will 
make it possible to exploit all available 
radiation without having to send energy 
to the network at any time. The system 
can therefore be defined as self-con-
sumption with zero injection to the 
network.

A unit designed by CIRCUTOR will be 
responsible for controlling energy flows 
to avoid generating any energy surplus-
es in self-consumption projects. The 
power modulator or CDP0.

Its working is very simple. The unit 
measures the three-phase consumption 
of vehicle charging systems and 
calculates the percentage that the 
instantaneous power consumed by 
each phase represents in relation to 
nominal power installed. It then sends 
this percentage to the inverters as an 
individual power limitation setpoint and 
these adopt it requesting the maximum 
rated power from the photovoltaic 
modules. This balance is reached in 
less than 2 seconds. The unit then 
gives orders to the buffer battery 
charger so that it uses the remaining 
energy in the charging for optimum use 
of the incident solar radiation.

Whenever the power of the solar 
inverters does not reach the required 
power for charging the vehicles, the 
controller sends the setpoint to the 
transducers so that they discharge the 
batteries supplying the necessary 
energy to fulfil the task with minimum 

RECARGO project dedicated 
Power Studio Scada's 
Screenshots 

use of the conventional electrical 
network.

The network connection of the inverters 
is controlled via a RS422 communica-
tions channel while CDP0 communica-
tions with the measuring equipment are 
produced in a RS485 channel.

The control is carried out independently 
in each of the three phases, ensuring 
there is no network injection by any of 
them, even though the vehicle charging 
is performed in an unbalanced way.

In case the power modulation does not 
fulfil its task and it is detected that 
power is being injected into the net-
work, the unit activates a relay output 
which triggers a power contactor to 
prevent this situation from continuing. 
Once the balance has been restored, 
the system is rearmed to continue its 
normal working.
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Project responsibles from E.ON, 
URBASER and CIRCUTOR at 
the kick off meeting

Power Dynamic Control.  
CDP0 by CIRCUTOR

Indoor and outdoor views 
of the RECARGO project 
at URBASER's 
headquarter

Source: E.ON

Another new feature was also intro-
duced for this project. Stationary 
batteries used as an energy lung to 
adapt production at all times to demand 
are reused and come from replace-
ments regularly made in the vehicles. 
This is the so-called second life of the 
storage batteries.

This reuse of batteries allows the 
vehicle manager to obtain extra 
capacity from them and minimise the 
cost of taking them apart. It also 
represents a clear environmental 

improvement, giving a second opportu-
nity to use something that is in fact 
considered waste.

All operating data, both generation and 
temporary storage and final use of 
energy, is recorded in a Power Studio 
Scada application which not only 
enables its real time and remote 
monitoring, using Internet access, but 
also acts as a gateway to the control 
and optimisation software prepared by 
the E.ON technical team.

The project therefore takes on a larger 
dimension, as it enables adaptation of 
the charging strategy based on the 
availability of solar radiation and the 
electricity tariffs with more advanta-
geous time differentiation, by receiving 
external charging/discharging setpoints 
from the vehicles and redirecting the 
energy flows of the solar system to the 
storage battery or forcing the recovery 
of this energy.

To ensure that this project is replicable 
and its results can be shared by more 
companies and professionals related to 
the electric vehicle sector, the Spanish 
Cluster for Electric Vehicle Infrastruc-
ture (ADEVIE) is involved in it, leading 
communication actions. 
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Applications

Since its creation some 5 years ago, 
our technical team has been constantly 
working on the development and 
implementation of an energy control 
system for electrical, gas, air, nitrogen 
and other energy sources that can 
make the maximum effective use of 
energy consumption at installations.

Installed units are provided with 
WEB-based remote control systems 
that enable us to store all the data on a 
secure server for subsequent process-
ing; the data is then analysed to see 
what measures can be applied to the 
units to achieve the greatest possible 
efficiency.

This process leads to sizeable energy 

savings, which in turn create savings in 
overall costs.

For example: an installation that 
operates as a car dealership, with a  
 Showroom of 1,305 m2  
 Workshop surface area of 4,085 m2  
 Office surface area of 330 m2  
 Warehouse surface area of 500 m2

To analyse the client's installation we 
install units manufactured by CIRCU-
TOR. A prior visual inspection of the 
installations is performed to establish 
the most critical points in terms of 
consumption. The car showroom area 
where customers are attended is the 
most complicated one to acclimatise 
because of the m2 and the solar 

orientation, and so we decided to 
control the area's air conditioning and 
lighting consumption.

We then decided to control overall 
consumption by installing CIRCUTOR 
units in the general switchboard to 
compare real readings with those billed 
by the utility company, control reactive 
energy, power demand, etc.

The investment made in control and 
management units is approximately 
4,000€, and consists of an EDS control 
unit and 4 CVM MINI analyzers in the 
air conditioning panel. An EDS 3G unit 
and a CVM MINI power analyzer are 
installed in the general switchboard.
An investment of approximately 

3SL Aplicaciones Integrales 
Eléctricas, is a company that 
specialises in electrical installations. 
Major increases in electrical energy 
costs and the demand from the 
internal market have led us to 
specialise in energy consulting 
services to enable us to offer our 
clients greater returns from their 
installations.
www.tressl.es

Type of installation:  
Car dealership  
CITROËN GARAJE ELOY

 • m2 of showroom space: 1.305
 • m2 of workshops: 4.085
 • m2 of offices: 330
 • m2 of warehouse: 500
 • Access tariff: 3.0 A

 • Utility company: Endesa
 • Contracted power: 175 kW
 • Annual consumption in kW-euros 2012: 
260.000 kW  – 55.000€ approx.

Energy control and Management
Example of energy savings at  
a Citroën car dealership

Josep Lluis Orts

Systems Department
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Example of how on a single screen of CIRCUTOR 
PowerStudio energy control software we can 
control:
 • General consumption
 • Air-conditioning unit consumption
 • Showroom lighting consumption
 • Exterior and showroom temperature

Based on the consumption 
of our installations we can 
determine the "carbon 
footprint" that we are 
leaving in the atmosphere

5,000€ divided into three blocks has 
been made in the improvement section: 
firstly, improvements in air conditioning 
control with the physical installation of 
temperature probes and control relays 
for the start-up of the air conditioning 
units.  

The second block consists of technical 
support for temperature programming 
and automatic operating schedules of 
the machinery, along with WEB-based 
control of every parameter and on-line 
alarm generation. 

The third block consists of the installa-
tion of a power factor correction bank to 
eliminate unwanted generation. An 
investment return period of less than 
one year was calculated.

One of the major pluses of this system 
is that the user can consult the status of 
the installation any time, anywhere and 
can even take appropriate measures, 
he can also receive pre-defined alarm 
e-mails and so anticipate future 
breakdowns or excessive energy bills. 

The results are really encouraging, a 
reduction of 11% to 24% is already 
being achieved; real data for 2012-2013.

The figures for the month of August are 
quite spectacular, the organisation 
obtained savings (compared to the 
same month in the previous year) of 
28.74%, which represents 1,879.27€, at 
the same level of business activity as 
the year before.

CIRCUTOR's EDS, CVM MINI and the 
OPTIM Series capacitor bank are the 
products used in the car dealership's 
installation to improve efficiency and  
save energy.

EDS / EDS 3G, New Data Logger with  
built-in Web Server
Auditing 365 days a year

Is a simple, powerful industrial device, able 
to display, through its built-in Web and XML 
Server, all the electric variables from power 
analyzers or other field devices directly 
related to measuring consumption, 
electricity, water, gas, etc.

OPTIM 1, Capacitor bank   
The OPTIM series automatic capacitor 
banks are units designed for automatic 
reactive energy compensation in networks 
with fluctuating loads and power variations 
lasting seconds, through operations carried 
out by contactors.

Its simple installation, high technology and 
robustness make the OPTIM series the ideal 
units for compensating reactive energy in 
installations with fluctuating load levels.

CVM MINI, Three-phase electrical power 
analyzer
The ONLY analyzer suitable for DIN rail
distribution boards, only 3 modules 

Measures, calculates and displays in true
effective value (TRMS) the main electrical
parameters for balanced and unbalanced,
three-phase electrical systems.
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Conclusion:

New electrical parameter monitoring units can be used to check the following: 
  The distribution of consumption (what and how much is consumed) 
  The load profile (when consumption takes place) 
 
The appropriate measures can be taken with this information, these reports and graphics to: 
 Permanently optimise and control installations, which facilitates their maintenance and improves their  
reliability 
 Achieve important savings and reduce the annual electrical energy bill  
 Forecast and check consumption and the electrical energy bill, i.e., general consumption and 
consumption distributed by use (lighting, air-conditioning, driving power, etc.) 
 
However, the actions described in this report forecast savings of 11 to 24%, but we also have access to 
"Dossier-3SL-VEHICLE EXHIBITION AND SALE PLANT", from which we can calculate a 61% 
profitability (annual savings of 13,000 euros) of the investment, representing savings of 23.6% 
of the annual electricity bill over the total consumption of the plant.

Total electrical energy consumption in Euros

To eliminate reactive energy generation and 
expense, a CIRCUTOR OPTIM series capacitor 
bank was installed for power factor correction.
An investment return period of less than one year 
was calculated.

Total reactive energy consumption in Euros

From

11% 
 to    24%

savings in the first year

Comparison of energy savings in euros for 
2012 and 2013.

Reductions of 11% to 24% were achieved

We can see that electrical energy consumption in 
euros have decreased since June (installation date of 
the complete energy savings system); the same 
change can be seen in the reactive energy consump-
tion graphic.
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Retrospective of the range of CVM analyzers  

CIRCUTOR is turning 40 and will 
shortly launch the new CVM electrical 
power analyzers to expand this product 
line. This is a good moment to reflect on 
what we have achieved to date and look 
forward enthusiastically to the future.

It’s interesting to see how in 2013 what 

electrical and electronic products were 
like in general 40 years ago. 

CIRCUTOR developed its first power 
analyzer in 1984, called AR-1. We were 
pioneers at that time in developing an 
electronic appliance that could simulta-
neously measure many electrical 
parameters, when the norm was to have 
an appliance that measured each 
variable (voltmeters, ammeters, 
wattmeters, frequency meters…) and 
print them on a small dot matrix printer 
with thermal paper. It is difficult to 
believe, but these types of innovations 
would be comparable to what we are 
seeing today with wireless communica-
tions or mobile telephony.

This helped improve the use and control 
of electrical energy in industries, 
buildings and any type of electrical 
installation in general.
A few years later in 1987, the first panel 
power analyzer was developed, called 
CHECK-LINE, which already had an 
RS232 communications port (it was the 
most advanced at the time). This 

1984 AR-1
First power analyzer

Juan Martínez

Energy Management Division

Vast experience in 
manufacturing power 
analyzers

1993 CVMk
Creation of the electric 
power analyzer that 
marked an entire 
generation of users and 
technicians (and this was 
20 years ago)

1993 CVMk 2008 CVMk2 2014 CVM...

10
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2014  
CVM B100 and CVM B150

CVM-B100 and CVM-B150 
are two of the latest models 
in the CVM family developed 
by CIRCUTOR.
They are high end, with great 
features like a colour screen 
with SCV technology (Slide, 
Choose & View)

allowed users to communicate via 
software and see the information on a 
PC. We are talking about PCs that 
included the MS-DOS operating system 
(yes, some of us grew up before 
Windows appeared).

As time passed, technology, as with 
everything in life, evolved. Through an 
innovative spirit and active listening, 
something we have always had with our 
customers, we were able to use many 
of these technological advances to 
apply them to the development of new 
products.

The success and good acceptance of 
this product in the market meant that 
subsequent power analyzer models 
would keep the original name of the 
CVM family. So much so that some 
customers would adopt the CVM name 
when they spoke about a generic power 
analyzer.

The next milestone was in 1999. Among 
other things, many people remember 
this year for the global hysteria gener-
ated due to a possible collapse of 
computer applications caused by the 
year change. The so-called “Y2K 
problem” considered a possible error in 
computer applications that managed 
dates, as these dates might not have 
been able to "understand" the new 
number and turn of the century. All 
software developers (and CIRCUTOR 
was already very active in this field) had 
to work on the development codes to 

prevent possible application crashes. In 
the end we got to 1 January, 2000 and 
the world stayed “connected” without 
suffering any collapse.

The family continued to grow with many 
models such as the CVM-BD, CVM-
BC, CVM-SP, CVM-Q, CVM-R8, 
CVM-96, CVM-144, CVM-NRG, 
CVM-Mini and plenty of others that 
completed CIRCUTOR's ever present 
extensive product range (we have 
always been a large family).
In 2008, the veteran CVM-k became 
the CVM-k2. This analyzer included 
many new features such as modularity, 

energy quality measurement, a large 
multipoint screen and many other 
advantages that offered very attractive 
customer solutions.

It seems like an age since the 90s when 
the first CVM electrical power analyzer 
with a panel was created, and after 
many technological advances and 
several world economic crises, the 
electrical power analyzer family still 
remains very present in the sector, just 
like CIRCUTOR.

The electrical power analyzer family 
will soon include new products (CVM 
C5, CVM C10, CVM B100 and CVM 
B150), which will surprise us and 
allow us to continue to offer solu-
tions to improve electrical energy 
efficiency and management.

Looking back, we have feelings of both 
nostalgia and hope, which we are 
certain many of our customers and 
friends share too.

We look forward to this time and expect 
the coming years to be full of challeng-
es, which we will face with the enthusi-
asm and commitment that has always 
characterised CIRCUTOR. 

1998 CVM 96 and CVM 144
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CIRCUTOR is revamping the CVM family

Albert Condal

Energy Management Division

The new generation of CVMs

CIRCUTOR celebrates its 40th 
anniversary - 40 years of experience 
in the measurement and digital 
instrument field.

CIRCUTOR is a pioneer in the con-
struction of CVM three-phase analyz-
ers for electrical networks

The company has recently launched its 
new range of panel mounted power 
analyzers globally, catering to the 
needs and expectations of its 
customers.

The unit represents the pillar of the 
development of this new range of 
analyzers, with a discrete, elegant and 
industrial design. All details of the front 
panel have been carefully studied, 
offering a high-end product to the 
customer in this product segment.

A CVM for each need

CVM-C5 is a panel mounted unit. 
Dimensions: 96x96 mm. This is a 
digital multimeter used to measure the 
main electrical parameters in single, 
two and three-phase circuits with 3 or 4 

wires in consumption and/or generation 
installations. The main feature of this 
unit is its extraordinary cost:benefit ratio 
for the user.

CVM-C10 is a panel mounted unit. 
Dimensions: 96x96 mm. This is an 
extraordinarily versatile power analyzer 
and its construction is based on a high 
degree of protection and the insulation 
of its front panel, thanks to its sealed 
structure. The user interface is based 
on a spectacular capacitive keyboard 
that is built into the unit's front panel.
The unit can be installed on very 
high-voltage networks thanks to its 
calculation capacity and high transfor-
mation ratios. In addition, it is offered 
with two standard digital outputs per 
transistor, two digital outputs per relay 
and two digital inputs to control tariffs or 
logical states. It can monitor the 
consumption of up to 3 tariffs on its 
display or via RS485 ModbusRTU 
communications, showing the costs of 
KgCO2 emissions associated to these 
tariffs.

CVM-B100 and CVM-B150 are panel 
mounted units. Dimensions: 96x96 mm 

and 144x144 mm, respectively. The 
user can enjoy a new concept in power 
analyzers with its 3.5" and 5.6" VGA 
colour screens. These are based on 
SCV technology (slide, choose & view) 
and exclusively and solely designed 
with proprietary engineering models. 
These high-end units have a measuring 
engine that allows the user to analyse 
an endless amount of electrical 
parameters, which can be broken down 
in terms of current and voltage harmon-
ics up to the 31st order.

The units are highly versatile, thanks to 
their expansion capacity, and they can 
even display data from other systems 
on their interface. The possibilities are 
endless.

A new concept of CVM, 40 years into 
the future. 

News

12
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Multifunction 
multimeter
with energy 
measurement 

CVM-C5
Electrical power 
analyzer
with energy 
measurement 

CVM-C10 CVM-B100
Electric power analyzer with innovative 
SCV interface

CVM-B150

New series
of power analyzers

Much more than a  
power analyzer

CVM

Technology for energy efficiency
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New redesigned interface
• Screen with SCV interface  
 (Slide, Choose & View)
• Backlit touch-screen (capacitive)
• High-resolution colour display
• Red high bright alarm LED indicator

Versatile
expandable, accurate, 
intuitive and customizable

  Backlight touch keyboard
  Analog visualizations for instantaneous   

 parameters (Power, MaxPower reach and  
 Cosφ or PF)
  Backlight display

• Red high bright alarm LED indicator

CVM-C5
Basic & affordable 
multifunction Multimeter
  Suitable for Low Voltage installations
  Measures in Single-phase, Bi-phase  

 (2-3 wires) and Three-phase (3 or 4  
 wires) networks 
  4 Quadrant measurement
  Measurements taken with /5 A or /1 A  

  transformers or the efficient transfor 
  mers of CIRCUTOR’s MC range
  1 built-in digital output (S0 Interface)
  1 built-in digital inputs (tariff selection)  

 or load type
  Maximum, Minimum values and   

  Maximum demand.96 x 96 mm
CVM-C5

CVM-C10
Compact & versatile Power Analyzer
  Measure in Single-phase, bi-phase  

 (2-3 wires) and three-phase (3-4 wires)   
 networks 
  4-Quadrant measurement for consump  

 tion and generation in the same meas  
 urement point
  High IP protection (Frontal IP65)
  Measurements taken with the efficient   

 transformers of CIRCUTOR'S MC range   
 or /5 A or /1 A transformers
  2 built-in digital outputs (S0 Interface or   

 alarms)
  2 built-in digital outputs by relay
  2 built-in digital inputs (tariff selection or   

  external alarms)
  RS-485 Modbus/RTU Communications

96 x 96 mm
CVM-C10

CVM-B100 and CVM B150 
Much more than a power analyzer
  Expandable high-end CVM range
  Indirect power analyzer with  

  4-quadrant measurement
  Compact enclosure: 96x96 and   

 144x144 mm
  Touch keyboard
  IP65 front panel protection
  VGA Colour Screen
  SCV (Slide, Choose & View)  

 Screen interface
  4 digital outputs
  Universal power supply 85...265 Vac  

 / 95...300 Vdc
  5 Voltage inputs  

 (3 phases + Neutral+ Earth)
  300 Vac P-N  /  520 Vac P-P
  4 channels current inputs  

 (/5 or /1,/250mA)
  0.2 class in voltage and current
  0.5 class in power
  0.5S class in Energy

96 x 96 mm
CVM-B100

144 x 144 mm
CVM-B150

Technologically advanced

touch keyboard

Touch keyboard

New redesigned interface

14
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Bank management in Mexico

Good energy management is increas-
ingly important, which is why CIRCU-
TOR has been working with one of 
Mexico's most important banking 
groups to implement a monitoring and 
logging system. This is one of the 
world's leading banks and is present in 
over 160 countries.
Due to the need for rational electrical 
energy use, the banking group has 
decided to install an energy measuring 
and logging system in more than 200 
offices in Mexico DF. 

The main aim of the project is to record 
electricity consumption in a Scada 
system to compare the different 
consumption habits of its offices and 
implement actions to improve energy 
efficiency management. The energy 
consumption of the offices is grouped 
by floor area with the system (Power 
Studio Scada), with each office generat-
ing monthly simulations of the electricity 
bill before the sending of the bill by the 
FEC (Federal Electricity Commission). 
In this simple way it can list offices with 
the highest and lowest consumption to 

correct energy habits detected and 
even suggest improvements. 
Besides energy logging, the installed 
units store data related to the electric 
supply, such as the voltage supplied by 
the FEC or the power, helping to control 
occasional excess demand and correct 
deviations.
The new CIRWATT B PREMIUM 
energy meter model can log all the 
necessary electrical parameters and 
dump them to its monitoring and control 

system: Power Studio Scada. The 
system is fully implemented in each 
bank branch through a direct LAN 
connection, creating an individual 
management system for each branch.

In all energy efficiency savings and 
management projects it is important to 
have a robust and reliable system 
capable of providing an overview of the 
installation so that timely corrective 
actions can be implemented intuitively. 
Thanks to the CIRCUTOR solution, 
instead of having to wait to receive the 
electricity bill you can view the energy 

or power consumed in each 
time period. This simple 
procedure allows you to 
control whether the installa-
tion works efficiently or not, 
being able to check if the 
power contracted is correct 
or if the lighting and air 
conditioning systems adapt 
to real needs.
CIR-MEX is the distributor 
of solutions with the most 
experience in integrating 
Circutor data monitoring 
and acquisition systems in 
Mexico. This project has 
been developed thanks to 

its extensive experience in these types 
of solutions. 
CIRCUTOR firmly believes in these 
types of solutions, which help achieve 
energy and economic improvements for 
both intermediate and high electricity 
consumption customers.
In conclusion, we can assure that 
CIRCUTOR energy management 
systems provide all types of companies 
with the necessary tools for achieving a 
high level of Electrical Energy Efficien-
cy. The success achieved in the 
banking project is a good example of 
this.

Jonathan Azañón

Energy Management DivisionApplications

The importance of good energy management

The CIRWATT B energy meter lets  
you store electric supply data, control 
sporadic demand excesses and 
correct anomalies

Ethernet

tCIRWATT B
    Direct measurement

	 p
Sistema SCADA
      CIRCUTOR

Quality & Metering  metering@circutor.com



CIRCUTOR offers units that self-manage anomalous and random situations in electrical 
installations, minimizing the effects of power cuts and making energy saving easier

Continually innovating in earth leakage protection and monitoring

REC 3C
RCCB with self-reclosing  
earth leakage switch

Maximum continuity

RGU-2
Electronic monitoring and earth 
leakage protection relay

Intelligent protection within 
your reach

REC max
New range of reclosing systems

Earth leakage and circuit breaker 
protection with automatic reclosing 
system. Telemanage your installation

RGU-10B
Type B electronic earth 
leakage monitoring relay

Full monitoring within 
your reach 

Anticipate and guarantee the electric supply
No more power cuts

www.circutor.com
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Continually innovating in earth leakage protection and monitoring

Anticipate and guarantee the electric supply

Earth leakage protection
safety should not come at 
an extra cost

Earth leakage protection systems 
are essential to ensure the safety 
of both people and property, but 
their triggering in unexpected but 
preventable situations may cause 
significant economic losses in 
certain production processes.

Earth leakage protection devices 
against indirect contact and earth faults 
are widely used by all bodies involved in 
the implementation of electrical 
installations, from design engineering 
through to final installation. Their use is 
essential to ensure the safety of people 
and property against insulation faults 
that generate or might generate a 
current flow to the earthing system of 
the electrical network; the vast majority 
of national regulations establish their 
mandatory use.
In common VT or TN-S neutral sys-
tems, the devices normally used for 
performing this protection function are 
electromechanical residual-current 
circuit breakers (RCCB), residual 
current breakers with overload protec-
tion (RCBO) and residual current 

Josep García Fàbrega

Power Quality Division

Technical article
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devices (RCD). These different devices 
each have various ways of regulating 
both the trip current and delayed 
working, and their use is normally 
conditional on the scope of application, 
whether residential, commercial, 
industrial...

For several years now, earth leakage 
protection devices have also been 
classed as immunised (or related 
names: super-immunised, ultra-immu-
nised,…) devices, which basically have 
higher immunity, as can easily be 
deduced from the name, against trips 
caused by false readings of fault 
currents caused by both the generation 
of harmonic currents from the loads to 
be protected, and transients caused by 
operations in the network, such as the 
sudden disconnection of an inductive 
load, the connection of a capacitive 
load or other similar phenomena. The 
experience gained by the parties 
involved in the design and maintenance 
of electrical installations in such 
situations has led to the use of these 
immunised systems in newly built 
electric panels, or as a substitute for 
more basic earth leakage devices.
However, despite this strong awareness 
of the obligation to incorporate earth 
leakage protection devices, and the 
need to use the right devices for the 
type of receiver to protect, paradoxically 
it is not common practice to consider 
the real time monitoring of the value of 
the residual current in the circuit 
necessary.
 
We live in the information age and 
consider it natural that many devices 
provide us data on their status, such as 
the battery level of a mobile phone, the 
amount of fuel in a car, etc., but 
apparently it is not at all useful to know 
the value of the fault current in our 
electrical installation. It is reasonable to 
think that the general concept of earth 
leakage protection is that it will only act 
in the event of a dead short to ground, 
either because of accidental direct 
contact of a live part to ground, or the 
indirect contact of a person to a part 
which due to an insulation fault is now 

under voltage. Naturally, in these cases 
the immediate disconnection of the 
voltage of the affected installation is 
inevitable; but there are also many 
situations which could be prevented in 
advance before the protections are 
tripped.

It should be noted that there are 
several causes that may lead to a 
gradual increase in the residual 
ground current in a line, including:

 • Gradual deterioration of the 
insulation of a conductor due to 
high humidity or temperature 
environmental conditions, chemi-
cal attack in contaminated envi-
ronments or even the action of 
rodents.

 • The addition of new loads which 
initially provide some earth leak-
age, which is the case with most 
of the automated single-phase 
electronic loads or three-phase 
power transducers (speed or 
frequency drives, rectifiers…), 
normally have an input EMI filter to 
limit the conducted emission of 
high-frequency interferences, a 
type of filter which always involves 
a residual ground current, gener-
ally in the order of a few milliamps.

 • Loss of insulation of live parts in 
moving systems, such as the 
conveyors of packaging lines of 
food products, caused by wear 
due to friction or traction.

In all these cases, and others that could 
be added, the use of earth leakage 
protection devices which also provide 
constant measurement, in RMS, of the 
residual ground current, i.e., devices 
that also act as so-called RCM (residual 
current monitors) provide essential 
information for the early detection and 
implementation of corrective measures, 
before the fault current reaches critical 
values that might cause the subsequent 
earth leakage protection trigger of the 
line.

It is obvious that any earth leakage trip 
stops the activity or process being 
carried out with the supply voltage that 
has been cut off. The effect of this may 
range from simple nuisance to very high 
economic losses, depending on the 
more or less critical nature of the 
processes affected by the outage.
Therefore, it seems logical that the 
usual uniformity applied in earth 
leakage protection systems in the 
switchboards of the same installation 
cannot be considered as the most 
appropriate practice. The continuous 
monitoring and control of fault current 
levels is advisable in all lines, although 

CIRCUTOR's REC3 is 
the new generation of 
electromechanical earth 
leakage switches with 
self-reclosing (RCCB)

Serie REC 3
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it is understandable that its implementa-
tion is not always viable economically; 
however, in critical process supply lines, 
such an argument does not stand up.
 
What might it cost to interrupt a glass 
making furnace? Or any type of drinks 
packaging line? Or any manufacturing 
process for automotive components for 
just in time delivery? Both the economic 
losses in such situations and conse-
quent loss of competitiveness mean the 
periods for recouping any investment in 
implementing earth leakage devices 
that include the monitoring of residual 
currents are very short.
CIRCUTOR provides the market with 
the most complete and technologically 
advanced range of electronic earth 
leakage relays which provide, apart 

from highly reliable protection against 
fault currents, continuous monitoring of 
the value of that current, with the 
additional possibility of enabling their 
communication with central monitoring 
and logging software. In short, earth 
leakage protection systems that offer all 
the necessary information for the total 
control of the status of our installation in 
terms of the fault currents in each of the 
lines that comprise it.

Our experience in designing and 
maintenance of electrical 
installations has allowed us to 
expand these immunised systems 
to basic panels.

RGU-2 is the new 
ultra-immunised earth 
leakage relay. New 
solution for a continuous 
electric supply

RGU-2

RGU-10 and CBS-4 are 
some of CIRCUTOR's RCD 
systems which, depending on 
the needs of the application 
and installation, can be used 
as RCMs

RGU-10 CBS-4

CIRCUTOR, constantly 
developing innovative 
products and cutting 
edge technology to 
satisfy any market need 
in the field of Electrical 
Energy Efficiency
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Electric supply protection and 
prevention features in the smallest 
possible space

New ultra-immunised 
earth leakage relay 
with two modules, 
with a built-in LCD 
screen and LED bar 
that shows the level 
of leakage

Nowadays, we all know about the 
benefits of guaranteeing the electric 
supply of any electrical installation.

To this end, it is of vital importance to 
ensure that installations use units that 
are not only capable of protecting 
persons and materials, but which also 
offer a system that helps the installation 
team to easily prevent earth leakage 
trips upon visual inspection.

CIRCUTOR, a leading company in the 
energy efficiency sector, offers the 
high-end RGU2 earth leakage relay, 
which can protect installations against 

direct and indirect contacts while 
alerting users of possible anomalous 
situations detected in the installation.

RGU2 is a class A ultra-immunised 
earth leakage relay with only two 
modules. It is associated to an 
external transformer of the WGC series 
and a contactor or circuit breaker with 
shunt coil, making it an optimum 
solution to guarantee a safe and 
continuous electrical service.

Signalling
Display / Alarms

Protection and prevention

+

RGU-2

x2 Modules

Applications
•	 Computers
•	 Offices
•	 Frequency drives
•	 Single (2-pole) and three-phase 

installations, with or without neutral (4-pole)
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  WGC  Oval toroidal transformers
Series

1 Plug-in terminals
Wiring connections - vertical layout

2 Screen-printed terminals
Diagram of status contacts, 
prealarm, fault relay, remote control 
output, power supply and main 
contacts

3 LED bar
Leakage value display

4 LCD Display
Shows the configured parameters and 
instantaneous leakage

5 Keys
Reset, unit test, leakage and unit 
operation LED.
PROG key for configuring parameters

6 Plug-in terminals
Wiring connections - vertical layout

External
TEST 

RESET

LCD
DISPLAY

I.leakage
0.03...5A

x2

LEDs
Bar

Delay
IN/SE

0.1...5s

ALARMS

Ultra-immunised earth leakage protection

Save space
You can now save space on the electric 
panel thanks to its two modules, which 
guarantee a reliable and quality system for 
your installation.

Programming screens

•	 Green LED: 0-60% leakage
•	 Orange LED: 60-80% leakage
•	 Red LED: 80-100% leakage

The WGC series of earth leakage transformers offers 
better immunity to the transitory current spikes that 
usually cause earth leakage protection trips.

The WGC series earth leakage transformers are 
designed to operate with the RGU series relays. The 
sensitivity (trip current) of the transformer-relay 
assembly is fixed by the associated relay.

This new range includes a series of improvements 
intended for switchboard installation of the units in 
particular.

Along with the usual installation fixtures, we add the 
possibility of doing it with a DIN rail by means of an 
accessory, which would facilitate its installation.

+  

Earth leakage 
protection screen

Measured leakage 
current screen 
(PREVENTIVE 
MAINTENANCE)

Screen indicating a trip of 
the earth leakage relay 
due to leakage 

•	 TRMS measurement
•	 Trip delay due to inverse curve (INS) / 

time defined (selective)
•	 Filtering of high frequency currents
•	 Trip adjusted to 85%
•	 Fully programmable

1

2

3

4

5

2

6
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Maximum electrical protection 
in minimum space

News

Ultra-immunised 
earth leakage relay 
with 1 module 
enabling full earth 
leakage protection 
for both single-phase 
and three-phase 
lines

Service continuity

Prevents unwanted  
tripping

Maximum security

+

RG1M

x1 Module

Applications
•	 Computer equipment (SAI)
•	 Drives
•	 Electronic beacon
•	 lighting

Protection by means 
of external breaking 
element: Contactor or
MCB with trip coil.

2 wires

Auxiliary power supply

Protection

Technological innovation allows us to be 
focused on customer service, providing 
for its electrical installations, high 
performance reliable electronic prod-
ucts, at a very attractive price / quality 
ratio.

A new product joins our great range of 
equipment for earth leakage protection:  
RG1M, one module leakage relay. It’s 
ideal to avoid false alarms, ensuring 
maximum safety and continuity of 
electric service.

Implementation of mandatory use for the 
direct protection of people against 
electrocution (sensitivity of 30 mA) and 

fire hazard in machines (sensitivity of  
300 mA). Sensitivity fixed and instantane-
ous trips.
It is used in all types of electrical installa-
tions and a broad range of nominal 
currents, In.

• Single-phase (Pole+Neutral or 2 Poles)
• Three-phase (3 Poles)
• Three-phase and Neutral  
 (3 Poles+Neutral) 

RG1M as an electronic relay requires 
auxiliary power supply. Green LED power 
on indication.

We provide excellent immunized earth 
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leakage protection supported by the 
following performance features:

• Power LED

• TEST push-bottom

• RESET push-bottom

• Residual current protection LED

  IΔN  de 30 mA or 300 mA

• T.R.M.S. mesurement, Residual 
Current Device type A.

• High frequency current filtering. 

• Delay time by inverse curve, (instanta-
neous trips).

• Trip setting up to 85% In

Compliant to IEC60755, IEC 60947-2, 
IEC 62020.

The use of core balance current 
transformers WN series as leakage 
sensor allows us to use the same relay 
for all an extensive range of nominal 
currents (25, 40, 50, 63, 80, 100, 125A, 
etc.). A bad connection or loss of 
toroidal involves a trip breaking (red 
LED blinking), ensuring the protection of 
people and property.

As a Residual Current Device equip-
ment incorporates a TEST button to 
check the protection. A RESET button 
allows to restart it after tripping caused 
by TEST or by leakage fault current. 

RG1M is equipped also with a relay 
output. The tripping caused by leakage 
fault current activates a changeover 
contact, free potential, actuating on a 
trip coil associated with the circuit 
breaker or another type breaking 
element like contactor. This event is 
indicated by a red LED.

The narrow profile size, single module 
and DIN rail installation allows space 
saving in the electrical boards.

WGS and WGC, Earth-leakage transformers

+

Technical features

Type W
G

1S1 1S2

7 8

1 2

3 4

5 6

RG1M

230V;5A

50/60 Hz
230  V±20%

Test / Reset

NL1 L2 L3

Type W
G

1S11S2

7 8

1 2

3 4

5 6

RG1M

230V;5A

50/60 Hz
230 V±20%

Test / Reset

NL1 L2 L3

- Rearme manual.
Disparo por BOBINA DE MÍNIMA

CARGA

SHUNT COIL trip

CARGA

- Manual reset

Connections

Protection Class A superimmunized
Measurement True root mean square (TRMS)
Sensitivity, IΔn 30 or 300 mA
Delay, tΔ 20 ms
Earth leakage transformer External WG / WGC Series
Test and Reset With built-in buttons, T & R
Remote Control External Test Option
Associated circuit breaker Contactor or automatic circuit 

breaker using a coil trigger
LED indicator Power supply voltage

Leakage trigger
Disconnection of external trans-
former

Circuit breaker control Through a NO/NC switched 
relay, depending on the connec-
tion with the circuit breaker

Electrical features Auxiliary power supply 230 Va.c. (± 20 %) 50 / 60 Hz
Output contacts 250 Va.c., 6 A
Operating temperature -10 ... +65 ºC

Construction features Fixing DIN Rail 46277 (EN 50022)
Dimensions 1 module
Weight 163 g
Degree of protection IP 20 terminals

Standards IEC 60947-2, IEC 60755, IEC 62020, IEC 61008
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Is any capacitor bank with filters 
valid for power factor correction 
in networks with harmonics?
The solution for correcting reactive energy in networks with harmonic 
distortion is normally based on standard units, but in some cases 
specific units need to be used.

The significant levels of harmonic 
distortion characteristic of power factor 
correction in networks, in terms of both 
voltage and current, is an increasingly 
popular topic for those responsible for 
indicating the appropriate capacitor 
bank for any electrical installation. 

CIRCUTOR has provided continuous 
education on this matter, virtually since 
its creation 40 years ago, to fully inform 
its customers about the need to 
consider harmonic distortion levels in 
determining the most appropriate power 
factor correction unit, and avoiding 
possible unwanted or unforeseen 
effects after the capacitor bank has 
been installed in the network.

Generally speaking, most automatic 
capacitor bank manufacturers feature in 
their catalogue units designed for use in 
networks with a certain level of harmon-
ic distortion. CIRCUTOR offers a 
complete range of automatic capacitor 
banks, with operation both by contac-
tors and thyristors, as well as fixed 
compensation groups, equipped with 
detuned filters with a tuning frequency 
of 189 Hz (in 50 Hz networks), corre-
sponding to an overvoltage factor of  
p = 7 %.

Technical article
Josep García Fàbrega

Power Quality Division

CIRCUTOR has done continuous educa-
tional work, virtually since its creation 40 
years ago, to fully inform its customers about 
the need to consider harmonic distortion 
levels in determining the most appropriate 
reactive energy compensation unit, and to 
avoid possible unwanted or unforeseen 
effects after the capacitor bank has been 
installed on the network.
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Fig. 1 
Fig. 1 Frequency response of a detuned filter with p = 7 % (189 Hz)This tuning frequency of 189 Hz is the 

standard chosen by CIRCUTOR, as it 
offers a suitable and effective solution 
for most installations that require a bank 
equipped with detuned filters, being 
appropriate for the presence of 5th order 
or higher harmonics (250 Hz in 50 Hz 
networks), which are those normally 
generated by the most common 
sources of harmonic currents, i.e. 
three-phase loads equipped with a 
6-pulse bridge rectifier at their input: 
speed or frequency drives, AC/DC 
rectifiers, induction furnaces, etc. 

For the far less common case of 3rd 
order harmonics (150 Hz in 50 Hz 
networks), the assembly of detuned 
filters tuned at 134 Hz is offered as an 
option (overvoltage factor of p = 14 %).

Does this standardisation in the 
resonance frequency of 189 Hz mean 
that the capacitor bank should always 
be chosen by simply selecting the one 
with the necessary power from the 
standard models?  
The simple answer is: no.

Therefore , is there any error in having 
chosen this frequency of 189 Hz as 
standard?  
Once again, the answer is simply: no.

So where does the problem lie?
The answer to this question requires a 
brief summary of the operating principle 
of detuned filters. If we observe the 
impedance-frequency graphic of a 
reactor-capacitor series with p = 7 % 
(Fig. 1), we can see that it offers the 
lowest impedance at 189 Hz. The 
impedance increases gradually on both 
sides of this, being capacitive in 
frequencies of less than 189 Hz and 
inductive for higher frequencies. It is 
precisely that inductive character with 
harmonic frequencies of 5 or more that 
prevents the possibility of a resonance 
phenomenon being produced at any of 
those frequencies. But another key 
parameter for the correct operation of 
the detuned filter is the value of that 
impedance at different harmonic 
frequencies and the value of the 
short-circuit impedance at the bank's 
connection point to the network (Xsc in 
PCC). 

Fig. 2  
Single-line diagram and equivalent diagram of an 
installation equipped with a detuned filter

Capacitors + 
Filter Distorting loads

Transformer Motors

Single-line diagram Equivalent diagram

CIRCUTOR's FR series capacitor banks.
FR8 is an automatic capacitor bank with 
detuned filters tuned to 189 Hz.

This 189 Hz tuning is the standard chosen 
by CIRCUTOR, as it is a suitable and 
effective solution for the vast majority of 
installations that require a capacitor bank 
with detuned filters.

p = 7 %
fres = 189 Hz

fres = 1
2 Л  LC



Power Factor Correction and Harmonic Filtering  reactiva@circutor.com

In a network equipped with a detuned 
filter, with a single-line diagram and an 
equivalent diagram such as those 
shown in Fig. 2, usually the short-circuit 
impedance (Xsc) at the capacitor bank's 
connection point to the network (PCC) 
is significantly less than the impedance 
of each step of the capacitor bank, so 
the absorption by each step of the 
harmonic currents flowing around the 
network should be relatively low 
compared to that flowing towards the 
network, since that is the path with the 
lowest impedance. But the situation can 
change in networks where the Xsc 
value is high, i.e., in networks where the 
short-circuit power (Scc) in the PCC is 
low. These types of networks are also 
known as soft networks.

Installations potentially susceptible to 
producing this situation are those where 
the short-circuit power in the high-volt-
age distribution lines is low at the low 
voltage network coupling point, or which 
are supplied by a power transformer 
with an unsuitable default K factor value 
(harmonics overload factor) to the 
harmonic content of the loads that are 
being supplied, or where there are long 
sections of cables between the output 
of the transformer and the PCC of the 
bank to the network, meaning high 
impedance on that section.

In these cases, the most common effect 
shown is the increase in harmonic 
currents absorbed by the steps of the 
capacitor bank. This increase can be 
very significant in some cases, severely 
overloading the capacitors and reactors 
in each detuned filter, and accelerating, 
particularly in the case of the capaci-
tors, their wear and tear, normally by 
decreasing their capacity. Such a 
decrease in capacity increases the 
absorption of harmonic currents 
because, as shown by the formula that 
determines the resonance frequency 
(Fig. 1), a decreased capacity means 
an increase in the tuning frequency, so 
this moves closer still to the harmonic 
frequencies present in the network 
(remember that generally the predomi-
nant one is in the order of 5), thus 

reducing the impedance at that frequen-
cy and increasing the current consump-
tion of that order. In other words, the 
detuned filter behaves most similarly to 
a tuned or absorption filter, but not 
having been designed for such use it 
exceeds its capacity, causing its wear 
and tear.

In addition to this effect, networks with 
low Scc values normally have, if there is 
a high flow of harmonic currents, high 
levels of harmonic distortion (THD(U)), 
which is another contributing factor to 
the increase in the harmonic current 
absorbed by the capacitors.
In short, a solution adopted to prevent 
the installation of a capacitor bank from 
affecting the network and, in turn, this 
being affected itself, due to the exist-
ence of harmonics in the network, might 
not produce the expected results, with 
the resulting technical and commercial 
problems that will undoubtedly arise.

What are the options when consider-

ing a reactive power correction 
through a capacitor bank with detuned 
filters in those types of installations?
Naturally, we firstly need to determine 
whether the installation to be corrected 
can be of the exposed type or not, i.e., 
a soft network. Unfortunately, there is 
no full proof simple method for doing so, 
but there is a series of determining 
factors that can help us with a reason-
ably high degree of accuracy. The main 
determining factors are listed below:
 • There is a noticeable decrease in the 

voltage value between no load and full 
load, and the current harmonic distor-
tion level (THD(I)) is 15% higher in full 
load conditions.
 • The voltage harmonic distortion level 

(THD(U)), at the point where the 
capacitor bank is to be connected, is 
3% higher when the installation has no 
load.
 • The voltage harmonic distortion level 

(THD(U)), at the point where the 
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capacitor bank is to be connected, is 
6% higher when the installation is under 
normal load conditions.
 • If one or more of the above situations 

arise, it is highly advisable that the 
capacitor bank is equipped with 
detuned filters with a different tuning 
frequency to the standard 189 Hz 
(provided naturally that the harmonics 
in the network are in the order of 5 or 
higher).

So what tuning frequency is 
recommended?
In these cases, CIRCUTOR suggests a 
tuning frequency of between 170 and 
175 Hz, essentially values of p = 8.7 % 

Fig. 3  
Simplified single-line diagram of the installation of a 
chair lift in a ski resort

20 kV

1250 kVA   ucc=4%
420 V / 50 Hz

POINT B

≈ 80m (3x (4x240) mm2/1x (2x240) mm2) Cu

POINT A

8x55 kvar, p=8,2% (fres=175Hz)

VARIOUS 
RECEIVERS
Office, lighting…

MOTOR DRIVE

CHAIRLIFT MOTOR

or p = 8.2 %, providing in both cases 
high levels of protection for the capaci-
tor bank as it is installed in the type of 
networks mentioned.

What do we achieve with such a 
change of tuning?

The detuned filter frequency response 
graphic (Fig. 1) shows that when the 
resonance frequency decreases there 
is an increase in the impedance of the 
filter to harmonics in the order of 5 or 
higher, significantly reducing the 
possibility of a high consumption of 
those harmonic currents. This change 
of tuning is also accompanied by the 

use of capacitors with a higher rated 
voltage than those used in the standard 
filters of p = 7 %, and the use of 
reactors with a higher inductance value 
(mH) than the standard filters. All of this 
results in a capacitor bank significantly 
more robust than its counterpart in 
terms of power, with p = 7 %.

Set out below is a real case where the 
application of a bank with detuned 
filters with p = 8.2 % (175 Hz) has 
helped achieve perfect network 
compensation and also significantly 
improved the power quality (voltage 
quality) in that network.
The installation is for a chairlift in a ski 
resort, whose simplified single-line 
diagram is shown in Fig. 3.
 
These types of installations clearly have 
similar indications to those set out for 
determining whether they are likely or 
not to produce any problems if a 
capacitor bank with conventional 
detuned filters is installed, as they are 
normally situated far from the high-
voltage substation that powers them; 
the distance between the MV/LV 
transformer and the main load. In this 
case, the power transducer and the 
drive motor are usually far, and indeed 
the use of a power transducer means 
that the current harmonic distortion 
level is invariably quite high.
Fig. 4 shows changes in the active and 
inductive reactive power in the installa-
tion. It can be seen that initially the 
capacitor bank, which is a CIRCUTOR 
bank of 8 x 55 kvar / 400 V / 50 Hz / p = 
8.2 %, is disconnected, and the 
regulator starts the connection of the 
steps approximately from 13:22:15.
 
Fig. 5 clearly shows the influence on 
the network voltage of the value of the 
current flowing in the network, another 
clear sign of a soft network. By correct-
ing the reactive power, the current 
upstream from the connection point of 
the capacitor bank to the network 
decreases, increasing the voltage in the 
network.
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Fig. 6 and Fig. 7 show changes in the 
voltage and current distortion levels, 
where it can clearly be seen that at full 
load the THD(I) levels are high, 
although they are normal levels for this 
type of power transducer, with the 
THD(U) levels, however, being extreme-
ly high, almost 18% in some cases. 
Connecting the bank has a double 
reducing effect on those distortion 
levels, particularly the voltage, an effect 
caused by both the absorption by the 
capacitors of a certain percentage of 
the harmonic current generated by the 
transducer (in this case without any risk 
to the capacitors because this is a 
reinforced unit for such a situation), and 
the reduction in the current that flows 
between the output of the power 
transformer and the PCC, significantly 
decreasing the harmonic voltage drop 
in that cable and reducing internal 
losses in the transformer. In short, 
although the voltage in the network 

Fig. 4  
Changes in Active Three-Phase Power (blue) and Inductive Reactive Power (green)

continues to show quite high distortion 
levels, its quality has improved to more 
tolerable values.

Finally, we need to refer to Fig. 8  to 
check that the third of the assumptions 

stated is produced in this installation to 
determine with a certain degree of 
reliability that it is a soft network. In very 
low load conditions, the THD(U) level at 
the power transformer's output is 
already high, exceeding 3%.

Harbour cranes are 
installations that are 
very susceptible to high 
levels of harmonic 
voltage distortion.

28
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Fig. 5  
Changes in the voltage between phases L1 and L2 (blue) and the 
current intensity on L1 (green) at Point A

Fig. 6  
Changes in the voltage harmonic distortion in each phase at Point A

Fig. 7  
Changes in the current harmonic distortion in each phase

Fig. 8  
THD (U) to the transformer output (point B) with a very low load

Of the various conclusions reached 
from everything commented above, the 
main one would be the recommenda-
tion, which is in fact often given by 
CIRCUTOR, to conduct as far as 
possible an analysis of any installation 
that requires the incorporation of a 
capacitor bank for reactive power 
correction, when any reasonable doubts 
arise over possible harmonic distortion 
problems in the network; Such an 
analysis would provide us with the 
necessary information for the correct 
and safe selection of the most appropri-
ate unit in each particular case. In this 
respect, it should be remembered that 
CIRCUTOR provides the market with a 
complete range of the most recent and 
advanced power analyzers which, 
together with efficient data manage-
ment software, makes it possible to 
conduct any study on the topics 
discussed in this article.

CIRCUTOR, your most 
reliable partner for 
any reactive power 
correction and 
harmonic filtering  
need.
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1  ▸ Internal combustion vehicles 
(ICVs) will continue to dominate mobility 
and the market over the next few years, 
although electrification and hybridisa-
tion continues to advance unstoppably 
in all vehicle ranges. Some representa-
tives of the automotive sector still seem 
to feel threatened by the emergence of 
EVs, when the most intelligent thing 
would be to ally oneself in the face of 

the huge opportunity being present-
ed in terms of energy, the environ-
ment and mobility.

2  ▸For most ordinary people, the 
general rule continues to be complete 
ignorance of the potential and realities 
of EV. Crisis apart, the biggest current 
problem with buying a new ICV is no 
longer the cost of buying one, as there 

is a wide range of vehicles, prices and 
important features. The problem is the 
growing cost of running one, with fuel 
going up, rising taxes, high repair and 
maintenance costs, parking, etc. 
Altogether, these form a network of 
“hidden” costs that are an increasing 
burden on vehicle owners. 

3  ▸ Although they are very real, 
environmental threats do not appear 
among the main motives that can 
induce a change of choice and mental-
ity in future vehicle owners. The 
regulators of many countries will have 
to apply increasing restrictions, as a 
result of the occupying of public space 
and the high levels of air pollution 

The introduction of electric vehicles 
represents an enormous energy, 
environmental and mobility opportunity

Vicissitudes of EVs and 
their infrastructures  
2013-2015

VE
Joan Pallisé

Smart charge of electric 
vehicles divisionTechnical article
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threatening the health and the econo-
mies of cities, and that is without 
considering the direct emissions of the 
principal gases affecting climate 
change, with possible worldwide effects 
which no-one really knows what to do 
about. 

4  ▸The emergence of the new electric 
vehicles (EVs) will not represent any 
kind of panacea for solving the many 
energy-environmental problems that 
beset us, but it does represent an 
opportunity to cushion and reduce 
many of the impacts caused by the 
current “fossil mobility”. Although there 
is a lack of rigorous Life Cycle Analysis 
studies comparing ICVs and EVs, given 
the high efficiency of EVs compared to 
ICVs, it seems clear that the implemen-
tation of electrical mobility will present a 
clear advantage in all categories of 
impact that could be considered.

5  ▸Over the course of the next three 
years, there will be an increase in the 
range of makes and models of new 
EVs, with more features and an 
expected reduction in prices. EVs 
currently have just two limitations: the 
high initial purchase price (because 
true mass production does not yet 
exist), and their low battery life 
(slightly more than 100 km, although 
this could quickly be exceeded). The 
lack of charging facilities and the 
difficulties involved in charging can now 
be consigned to the list of myths.

6  ▸In the immediate future, the crucial 
aspect of the new Li-ion batteries 
(charging, life and replacement cycles 
and value of new batteries) will have to 
be explained. Despite their provisional 
nature and the fact that some consider 
the technology as transitional, they 
could be with us, with only slight 
improvements, for quite a long time.

We still need to know what the value of 
Li-ion batteries will be once they have 
lost 20% of their capacity and potential 
to be reused in a second application 
(e.g. for storage in self-consumption). 
By itself, this aspect could substantially 
change the current energy scenario.

7  ▸One of the keys for EVs to “take off” 
is the leasing sector, which has the 
capacity to condition the market for 
business vehicle fleets. Many compa-
nies would be prepared to renew their 
fleets if, together with tax advantages, 
the right monthly rental was offered and 
a “target” value was given for the EVs at 
the end of the lease period. With the 
range of new commercial EVs, we will 
see changes over the next few years.

8 ▸Aside from propaganda statements 
and goodwill, central, regional and local 
government should set examples of 
flexibility, offering facilities in their tax 
and fiscal regulations to purchasers of 
new EVs, given the problems caused by 
fossil mobility (dependence on external 
energy, balance of payments due to oil 
imports, penalties for high pollution 

levels, meeting ambitious environmental 
energy targets, etc.). Some (but very 
few) municipal councils have consider-
ably reduced their annual road tax and 
allowed free parking and battery 
charging in town and city centres. 
These examples should be publicised 
and become more widespread.

9  ▸Load Managers represent an 
atypical figure on the European scene 
and an example of putting the cart 
before the horse. Without a massive 
presence of EVs on the roads of our 
towns and cities, they will be no more 
than costly bureaucratic bodies without 
any real role. Countries that had begun 
similar experiences have given them 
up, reorientating themselves towards 
much simpler, more robust systems that 
are easier to implement. In the current 
context, the figure of Load Manager 

The emergence of new electric 
vehicles (EV) is an opportunity to 
cushion and reduce many of the 
impacts caused by current “fossil 
fuel mobility”.
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slows things down, hindering the 
development and implementation of 
electric mobility. Its role in the future, 
when there is considerable implementa-
tion of EVs (more than 1% of the fleet), 
if it can be sustained by a market and 
users agreeing to register with a new 
contract and regular payment, will 
depend on its capacity to offer suffi-
ciently attractive features for users, 
establishing and managing the charging 
of EVs. 

1 0 ▸Concerning the resale of electric-
ity, the Electrical Sector Act has 
constituted a penalty and a threat with 
regard to the possibility of establishing 
battery charging infrastructures in 
hotels, car parks, shopping centres, etc. 
Rather than energy resale, this must be 
considered as providing a service, 
which, for the moment, cannot be 

considered as profitable in itself but 
rather makes it possible to capture 
customers for the core business 
objective of each sector in question. 
While the number of EVs is not 
considerable, the kWh demanded 
from the mains must be considered 
as negligible and should be treated 
in a similar way to the Kbits down-
loaded via free wi-fi networks. 

With respect to the network of charging 
infrastructures, the main obstacle lies in 
the type of administrative solution we 
can offer users/owners of spaces in 
multiple ownership car parks. At a 
technical level, there are many reason-
ably priced solutions. The fears that 
there could be excessive demand or 
that an opportunist neighbour could 
“steal” our energy are an illusion, 
because people should be aware 

that a slow-charging EV requires a 
power of around 3kW, at an hourly 
cost of less than 50 euro cents. 

Of course, we manufacturers of 
charging points have equipment that 
allows access only if you have a 
personalised control card and these 
points measure, store and send all 
information relating to energy and the 
charging process, making them very 
easy to operate. The time has come to 
adopt flexible and appropriate adminis-
trative regulations and procedures so 
EVs can be rolled out and take off 
quickly.

The protectionist excess of regulations, 
approvals, certificates, inspectors, 
auditors and other additional personnel 
that has been proposed by a big 
European EV manufacture represents a 

Circutor's solar shelter with 
charging units for EV is an 
example of sustainable 
infrastructure with very 
satisfactory results and 
notable solar energy use.
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considerable added cost in the estab-
lishment of charging infrastructures, 
penalising the user and the EV, as 
recharging can take place only in a few 
exclusive installations (apart from the 
issue of battery hire). This option can 
only be understood in the hyperprotec-
tionist context of the interests of a 
“national” industry within a neighbouring 
country, clashing directly with the 
dynamism, facilities and economy of the 
Japanese and American 
manufacturers.

Naturally, charging 
point manufacturers 
have units that only 
allow access by 
means of a custom 
control card.

The development of electric vehicles and 
charging infrastructures is unstoppable because 
it is a global phenomenon with multiple energy, 
economic, social and environmental 
implications.

Our opinion on the development of EVs and 
charging infrastructures is clearly a positive one, 
because, although their emergence appears to be 
delayed, it will not be held up, as it is a worldwide 
phenomenon bringing with it multiple implications 
in terms of energy, the economy, society and the 
environment. A major decision for the country is 
whether we want to be players or mere specta-
tors. On its fortieth anniversary, CIRCUTOR has 
made a clear commitment in this respect, estab-
lishing itself as leader in this new field of 
energy efficiency, which will revolutionise 
current forms of mobility.
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Will Electric Vehicles 
solve any problems? 

In a recent interview in "La Contra" 
(Stephen Emmott, La Vanguardia 
newspaper), a renowned researcher 
who is highly critical of the current 
economic system and somewhat 
apocalyptic when it comes to the 
environment, categorically stated that 
"electric vehicles do not solve anything, 
they only transfer the problem from the 
exhaust pipe to the power plant 
chimney".
Without wanting to question his capac-
ity, and also coinciding largely with his 
analysis, due to working on and 
believing in some benefits of this new 
sector, I feel obliged to make a few 
points.
All machines, whether thermal or 
electric, are subject to the laws of 
thermodynamics and, therefore, they 
are affected by certain levels of 
efficiency when operating. To this end, 
vehicle efficiency directly affects the 
consumption of raw materials and has 
an associated environmental impact. In 
reality it is possible to establish quite a 
direct correlation between energy 

efficiency and the environmental impact 
of these vehicles.
Current internal combustion vehi-
cles (ICE), which are nothing more than 
thermal machines, have an efficiency 
of around 30%, while new electric 
vehicles (EV) have an efficiency of 
more than 80%. A first observation is 
that to achieve the same result -trans-
port people or goods- we will waste 
more resources and cause a greater 
environmental impact if we continue as 
we have to date with current ICE.

A second important objection is to the 
final part of his statement, with it being 
superficial to consider that this techno-
logical change would only transfer the 
problem from one place to another, 
from hundreds of thousands of exhaust 
pipes to a power plant chimney. 
Regardless of the fact that solely 
because of the very marked difference 
in efficiency, both fuel consumption and 
emissions and environmental impact 
would be greatly reduced; he should be 
aware that with modern anti-pollution 
systems it is far simpler, safer and more 

efficient to control a reduced number of 
large emission sources than guarantee 
the conditions of thousands of individual 
sources, subject to the whim of their 
drivers. However, given the state of 
technology and current trends towards 
renewable energies (our country is a 
separate case), we do not understand 
why electricity generation must be 
associated with certain ways of 
generating electricity, when it is 
evident that wind power has no 
chimney and photovoltaic genera-
tion makes no noise.

We fully agree that neither the explo-
sion in private mobility nor EV, which 
are powered by electricity instead of 
oil-based fuels, are the solution to all 
the serious problems affecting human-
ity, but it should be sufficiently clear 
that the introduction and use of EV 
helps mitigate some of the most 
important problems. At the end of the 
day this is the task of technologists, 
which is undoubtedly more modest and 
less pretentious than that of many 
politicians, philosophers and preachers, 
but is certainly far more efficient.

Joan Pallisé

Smart charge of electric 
vehicles division
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Company
Promoting electric mobility
CIRCUTOR collaborates 
with CENIT VERDE to boost 
electromobility in Spain 

CIRCUTOR, a leader in smart electric 
vehicle charging systems, has partici-
pated in the research project CENIT 
VERDE, led by the SEAT Technical 
Centre, with the backing of the Ministry 
of Economy and Competitiveness 
through the Centre for the Development 
of Industrial Technology (CDTI) and the 
coordination of CTM Centre Tecnològic.

CENIT VERDE is a research project 
focused on the study and development 
of technologies that need to facilitate 
the introduction of the electric vehicle in 
Spain. During four years of research, 
more than 800 professionals from 16 
companies and 14 public bodies from 
different fields have joined forces to 
develop sustainable alternatives for the 
automotive industry, infrastructure and 
energy.

The project has encouraged research 
into electric mobility and stimulated 
investment and innovation to turn Spain 
into a global player in the electric 
vehicle sector. Specifically, it has 
enabled progress in various fields, from 
research into batteries through to 
integration of the vehicle in the electric 
system, as well as charging infrastruc-
ture and communication of the vehicle 
with the electrical network.

CIRCUTOR has had to face three 
challenges, mainly:

1. Develop a charging point capable of 
operating in single-phase and three-
phase alternating current and in DC. 
And in turn enable the bidirectionality of 
energy for future V2G and V2H 
applications.

2. Define a transparent communications 
system that enables the total manage-
ment of charging and energy surpluses, 
communicating through the manage-
ment centre with distributors and the 
system operator. Therefore, ensuring 
the interoperability of the system.

3. Always ensure the safety of the user 
and units connected during the entire 
process. The charging points have 
dangerous contact voltages and may be 
exposed to the elements outdoors.

Alfonso Collado, CIRCUTOR's R&D director, shows an EV 
charging unit to Carmen Vela, Secretary of State for Research, 
Development and Innovation, during the closure of the CENIT 
VERDE project.

Photos: CENIT VERDE
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Self-consumption with 
solar photovoltaic 
energy

With or without 
storage?
During the last few years, solar photo-
voltaic energy has evolved greatly and it 
has become a mature technology after 
such exponential growth. It is currently 
ready for the development of different 
applications that can be implemented 
anywhere on the planet.

Such a high degree of development and 
the massive production of solar panels 
and regulation elements have reduced 
the production costs. As a result, 
consumers have become more and 
more interested in self-consumption 
solutions with solar photovoltaic energy.

We must not forget that solar energy is 
only produced during the day time and 
not at night, despite the fact that this is 
evident. Moreover, the levels of sun-
shine are not the same every day. 
(Fig.1)

This is why the so-called pulsating 
energy source is not capable of 
guaranteeing a sustainable supply of 
energy, although it can be predicted 

during determined periods of time. In 
determined places, the annual solar 
radiation will be very similar from one 
year to another.

So here we have a dilemma: We have a 
source of energy with a production 
volume that can be predicted through-
out the year, but not within short or not 
so short periods of time, in some cases 
over the course of a few days. (Fig.2)

Here we have another dilemma: That 
related to electrical energy 
consumption.

Each day can be different in terms of 
the consumption of electrical energy in 
industry, agriculture or homes.

Different consumption volumes during 
different seasons, working days or 
holidays, etc. (Fig.3)
 
Here we have two dilemmas:
• Solar energy can be predicted but it is  
 of the pulsating type 
• Consumption is always different
The following figure shows what 
happens if we use them together (Fig.4)

Fig.1
Solar energy.  
Day time production

Jordi Lorca

Circutor EnergyTechnical article

Renewable Energies  info@circutorenergy.com36
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Fig 3. 
Consumption of electrical 
energy during one week

Most solar energy generated will not be 
consumed. In turn, solar energy cannot 
cater for night time consumption 
requirements, i.e. energy must be 
consumed from the network. (Fig.5)  

The following question is posed:  
What can we do?
The answer might seem obvious, we 
save energy that cannot be consumed 

Fig 2.  
Solar energy.  
Pulsating energy source

Fig 5.  
Self-consumption without 
storage

Fig 7.  
Self-consumption with 
storage

and we consume it when the solar 
energy levels are low.

Therefore, the solution involves 
installing storage elements in the 
system, such as batteries. (Fig.6)

In this case, solar energy that has been 
generated but not consumed will be 
stored and the battery will supply 

Fig 4. 
Self-consumption without 
storage
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Control

Fig 6.  
Self-consumption 
without storage

Fig 8. 
Self-consumption without storage

Fig 9. 
Self-consumption without storageTechnology applied to photovoltaic 

solar energy is now ripe for 
developing a variety of applications 
anywhere in the world. 
We can see a clear example in the 
village of Santo Antão in Cape 
Verde. A rural photovoltaic 
micro-network, with individual 
energy allocation, supplies 60 
families. 

See article from Circutor Magazine 
2012-03

energy during night time con-
sumption. (Fig.7)
 
STORAGE IS NECESSARY IN 
THE CASE OF TIME-DELAYED 
CONSUMPTION
This is not always the case. (Fig.8)
Self-consumption without storage 
is a very effective option in the 
case of consumption during which 
the minimum day time power is 
high. (Fig.9)
In this case, all solar energy 
generated is consumed.

STORAGE IS NOT NECESSARY 
IN THE CASE OF HIGH MINI-
MUM DAY TIME CONSUMPTION
To answer our first question, i.e., 
whether Self-consumption with 
solar photovoltaic energy must be 
"with or without storage", we can 
say that :
IT DEPENDS ON THE TYPE OF 
CONSUMPTION.

Renewable Energies  info@circutorenergy.com38



39Technology for energy efficiency  www.circutor.com

Company
Jordi Serra

Business Development 
Manager

CIRCUTOR's new office in India, 
CIRCUTOR ENERGY MANAGEMENT 
PRIVATE LIMITED and the “e3 
knowledgement center” training centre 
were opened on 11 October as part of 
the company's expansion and consoli-
dation policy in exporting countries.
India is a growing market with a huge 
potential in which CIRCUTOR wishes to 
provide its experience in products and 
solutions based on energy efficiency, 
electrical mobility and renewable 
energies. The company expects huge 
growth in these markets during the next 
few years.
Many different representatives of the 
sector and electrical material distribu-
tors, installation companies, engineer-
ing firms, energy managers, industry 
players, tertiary sector players and 
public administration members attend-
ed the opening ceremony.
Different products were exhibited 
during the event, such as the EDS 
range of remote energy managers, 
AFQ active filters, the new QNA-500 
power quality analyzer, the range of 

Inauguration of 
CIRCUTOR's new 
office in India

The CIRCUTOR India team 
with B. Sreenivas, director of 
the new office, alongside 
CIRCUTOR Manager, Ferran 
Gil, and Director of Business 
Development, Jordi Serra

RVE electric vehicle charging posts, as 
well as energy control applications with 
Power Studio Scada that have already 
been implemented in India. Participants 
showed their keen interest in these 
products and the presentation led to an 
intense debate during lunch.

Circutor Energy Management 
(India) Pvt., Ltd.,

B. Sreenivas 
Executive Director - India Operations

b.sreenivas@circutorindia.com 
www.circutorindia.com
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Company
Efficiency Data Server EDS-3G
Bronze medal for efficency data server EDS-3G

The ENERGETAB 2013 international 
energy industry fair took place in 
Bielsko-Biała (Poland) and drew 740 
exhibitors from 18 countries in Europe 
and Asia.

The largest fair in the branch in Central 
Europe have accumulated exhibitors 
who were trying to show off their latest 
machinery, equipment, devices or 
technologies to enhance the reliability 
of the electricity transmission and 
increasing the efficiency of its produc-
tion and use.

Range of devices and equipment 
presented was very wide: transformers, 
switchgears, circuit breakers, current 
transformers, generators and drives, 
renewable energy, transmission and 
processing of information and many 
other products and services.

Each year the competition for the most 
innovative product is being organized 
by ENERGETAB. Of the 54 innovative 
products entered in the contest this 
year for outstanding product, competi-
tion committee PGE Energia Odnawial-
na SA awarded a bronze medal 
efficency data server EDS-3G 
produced by CIRCUTOR SA.

CIRCUTOR Poland Manager 
Krzysztof Rosołek collects the prize 
awarded to CIRCUTOR's EDS-3G unit 
by the ENERGETAB fair competition 
committee

Perfect for energy management systems
EDS is a simple, powerful industrial device, able to display, 
through its built-in Web and XML Server, all the electric variables 
from power analyzers or other field devices directly related 
to measuring consumption, electricity, water, gas, etc.

Permanent auditor

EDS is the perfect tool for implementing  

and monitoring ISO 50001 certification systems.

Auditing 365 days a year

CIRCUTOR's EDS-3G

Krzysztof Rosołek

Sales Manager  
Poland Circutor
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Company
Energy excellence
CIRCUTOR was awarded the 
"Energy Excellence Prize" in the 
Internationalisation category

CIRCUTOR was awarded the "Energy 
Excellence Prize" in the Internation-
alisation category. The company 
specialises in the manufacture of units 
for energy efficiency and savings with 
presence in more than 100 countries on 
five continents, with 50% of its produc-
tion destined for export.

The purpose of the Energy Excellence 
Awards is to spread the energy efficien-
cy and saving culture and foster the use 
of renewable energies in Catalonia, 
which are two of the main pillars of the 

energy policy of its Autonomous 
Government.

Minister of Enterprise and Employment 
Felip Puig presented the Energy 
Excellence Awards, granted by the 
Autonomous Government of Catalonia 
through the Catalan Energy Institute 
(ICAEN), which recognise companies 
that have undertaken outstanding 
projects and actions in the field of 
energy savings, energy efficiency, 
renewable energies and new energy 
technologies.

Photo of the group of companies awarded 
the "Energy Excellence Prize" by ICAEN. 
Ramon Pons collected the prize for 
CIRCUTOR in the "Internationalisation" 
category.
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Company
CIRCUTOR celebrates its  
first four decades
CIRCUTOR celebrated its 40 years in 
business with two main events

CIRCUTOR celebrated the main events 
of its 40th Anniversary in November. It 
celebrated its first four decades in 
operation in two main events; an 
institutional event and a festive event 
for its employees.

The institutional event was held in the 
Teatre Principal of Terrassa and the 
Minister of Enterprise and Employment, 
Felip Puig, and Mayor of Terrassa, Jordi 
Ballart, attended the ceremony, 
together with the Chairmen and 
Founding members of CIRCUTOR, 
Ramon Comellas and Ramon Pons.

The employees were the centre of 
attention during the festive event. 

CIRCUTOR currently has over eight 
hundred employees.
The company's employees and their 
families participated in different 
activities during the festive event, 
during which awards for different 
activities organised days before were 
given, such as the photography contest 
based on "Energy" and the drawing 
contest for children and young people 
based on "The Environment", as well as 
the football tournament awards. 

Another important event was the 
initiative to create a school in India with 
the NGO Fundación Vicente Ferrer, an 
organisation with a vast experience in 
this type of project. Through comments 

and suggestions made by CIRCUTOR's 
employees and the Company itself, this 
project has become a reality. There was 
a draw for a trip to India for employees 
who collaborated on this initiative.

The company also organised an open 
day for the employees and their 
families, so they could visit CIRCU-
TOR's headquarters and learn more 
about its inner workings. The installa-
tions have a surface area of 12,500 m2 
and they are located at Viladecavalls. 
This is where the company's commer-
cial and R+D activities are based and 
where the group's warehouse and one 
of its electronic product manufacturing 
plants are located.
In parallel with these events, CIRCU-

CIRCUTOR Chairmen 
Ramon Comellas and 
Ramon Pons were honoured 
for their 40 years of 
dedication to their work and 
the company.

Concert held in the 
Teatre Principal 
Terrassa theatre, on 
CIRCUTOR'S
40th anniversary
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We invite you to 
visit CIRCUTOR's 
new website

TOR held a cycle of conferences that 
addressed four different subjects.
The first conference of this cycle 
organised by Circutor focused on 
climate change. Francesc Mauri, 
meteorologist of TV3, was responsible 
for giving the conference. The second 
conference addressed the history of 
electricity and was given by Luís 
Martínez, professor of the Engineering 
School of Terrassa of the UPC.

The third conference was titled: 
"Automation: where do we come from?, 
where are we now? and, where are we 
headed?" was given by Mr. Sebastián 
Dormido, Professor of Systems 
Engineering and Automation of the 
Computer Science Department of the 
UNED.
 

The fourth and last event of this 
conference series was a panel discus-
sion, in which Escola Industrial's impact 
on the city of Terrassa and on the 

www.circutor.com

industrial sector was discussed. It is a 
very well known institution and one of 
the main driving forces behind the City.

CIRCUTOR has redesigned its website: www.circutor.com, to 
offer a better service, with a design that is:

More dynamic: faster and more intuitive menus. 
Accessible: with a cleaner home page that guides users to its 
contents easier for users to browse and with an enhanced 
search engine to access the desired contents directly.

In addition, specific Applications and Solutions areas have been 
improved on the web site, as well as the Training area and the 
site's integration with Social Networks, such as:

YouTube: provides assistance during installation and start-up 
and explains new products.
Twitter: provides efficient interaction and informs users about 
courses, seminars and webinars in real-time.
Linkedin: to be closer to professionals and companies.
Google Plus: to share with the users of the world's largest 
search engine.
The purpose is to remain close to our customers and Partners, 
with the use of simple and useful tools. To this end, we shall 
post new information about our products and services on our 
web site and different social networks. Subscribe to our 
Newsletter to receive information about exclusive online 
promotions and new products and services.

Please email us any comments, suggestions and/or doubts to: 
comunicacion@circutor.com
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