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editorial

“Energy Management System” Certification

A wise decision

Recent years have seen the development of 
the very important concept of energy efficiency, 
driven by factors such as the availability of 
energy supplies, costs and competitiveness, 
and obviously, a complicated environmental 
perspective. It is a business, of course, that is 
well known by CIRCUTOR and to which it has 
dedicated itself since its inception nearly forty 
years ago.

We are constantly seeing the emergence of 
policies, standards, codes and action plans 
that are really moving in the right direction, 
helping to introduce energy efficiency at existing 
installations as well as setting the criteria for new 
construction. Proof of this can be seen in the 
2006/32/EC policy on efficiency in energy end-
use and energy services, the EPBD 2010/31/EU 
policy on energy efficiency in buildings, etc., and 
their respective equivalents in various countries.

Never theless, a concept that had been 
neglected was that of energy measurement and 
monitoring, a concept which assumes its rightful 
position with the emergence of the EN 16001 
standard.

The EN16001 “Energy Management System” 
standard, or ISO 50001, permits certification 
of a company or organization with its own 
energy efficiency plan and a commitment to 
its objectives, from management down to 
the workers. It also includes the key concept 
of ongoing improvement.  

In general terms, the standard addresses the 
need to carry out the following steps:

 y Energy auditing, the purpose of which to 
check the condition of the installations, their 
energy consumption and to propose possible 
action.

 y Planning of objectives and energy policy, 
where possible opportunities are identified 
and prioritized.

 y Implementation and operation, where 
energy efficiency measurements, training 
activities, etc. are carried out.

 y Monitoring programme. A key element 
involving registration of energy variables and 
consumption reports, creation of logs and 
processing of information, any information 
that will identify how, when and where 
energy is consumed, and what it depends 
on.

 y An internal audit, which will handle 
the monitoring of objectives, and where 
appropriate, the proposed improvement 
actions.

 y Management review, where the results are 
analysed and improvement actions to be 
taken as well as the consequent objectives 
to be implemented are decided upon.

I sincerely believe that the facts have proven 
CIRCUTOR right again. Our long experience 
in various sectors means that many of the 
concepts formalised in the standard are already 
found in our PowerStudio SCADA applications. 

These include applications in hospitals, 
buildings, general industry, government, water 
purification and pumping, universities, electrical 
vehicle charging systems and a long list resulting 
from years of experience.

One example is the recent certification of La 
Rula de Avilés, the first company in the Spanish 
fishing sector to obtain the EN16001, and whose 
energy management is done with PowerStudio 
SCADA and CIRCUTOR measuring equipment.

There is no doubt that EN16001 / ISO 50001 
certification will help in the implementation of 
efficiency plans and in promoting necessary and 
important awareness raising.

And of course, as always, CIRCUTOR will 
continue to contr ibute its exper tise and 
innovation capacity to the ongoing advance in 
implementation of energy efficiency plans and 
processes.

Jordi Alexandre Serra

Strategic Marketing 
Manager
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Electrical energy management systems in Mexico’s CINEMARK 
cinema complexes

Entertainment and energy 
efficiency

BACKGROUND
Cinemark is an international company, 
leader in the reproduction of mov-
ing images, with 431 complexes and 
almost 5,000 screens in 15 countries. 
In Mexico, it has 31 complexes and is 
ranked third in terms of the most impor-

tant motion picture exhibitors. 
The continuous striving of Cinemark 
and its energy savings leader, Eng. 
Adrián Limón, for Energy Efficiency 
solutions in complexes, led to the 
proposal to install electrical energy 
monitoring and management systems 

to help monitor the electrical energy 
of all the company’s domestic installa-
tions from a central office. This system 
would provide necessary information 
for taking measurements and the right 
decisions for making the installations 
more efficient, without sacrificing the 

Eng. Alejandro Malfavón Olguín

CIR-MEX
CIRCUTOR Expert Mexico
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comfort and quality of visitor services.  
All Cinemark complexes receive me-
dium voltage electric supply and almost 
all have 2 transformers, one at 220 
VAC, for the cinema’s general services, 
and another at 440 VAC, which sup-
plies energy for the whole air condition-
ing system. As a result, a monitor was 
introduced in each transformer for each 
complex, enabling separate readings of 
the consumption of cooling loads (high-
est consumer in cinemas) for the rest of 
the electrical system.

OBJECTIVES
To have a system that enables the fol-
lowing, from the Energy Saving Coordi-
nation located in one of the complexes:
 y Monitor the main electrical param-

eters (Voltage, Current, Power, Power 
factor, Distortions, Energy).

 y Show real-time graphics on perfor-
mance between complexes.

 y Monthly reporting on energy con-
sumption in each complex in the form 
of a bill, similar to that of a power 

supplier, helping to change energy 
costs on a monthly basis.

 y Expandable, easy to implement and 
use.

THE SYSTEM
At the date of publication of this article, 
it consisted of the following equip-
ment, covering practically the whole of 
Mexico:
 y 14 TCP2RS transducers
 y 3 TCP2RS+ transducers
 y 5 CVM-k2 analyzers with SD 

memory card and Ethernet port

 y 32 CVM-NRG96 analyzers
 y 1 CVM-96
 y 1 PowerStudio Scada

It should be pointed out that all Cin-
emark complexes are connected via 
WAN (Wide Area Network), simplifying 
the communication of devices through 
TCP2RS transducers to the central 
server. The general infrastructure is as 
the above image.

THE APPLICATION

To simplify data management, a series 
of screens and reports are pro-
grammed for information management 
purposes. The screens to date are as 
follows:
 y Home 

Provides the welcome to the system 
and shows the buttons for changing 
screen.

 y Graphics  
Makes it possible to display 
graphics in real-time to compare 
the immediate performance of 

the various complexes. It includes 
buttons that display the same 
comparative, but historical, graphics.

 y Table  
This shows a summary of the main 
parameters of each of the cinemas, 
comparing all of them on one screen. 
Provides direct access to energy 
reports.

 y Map 
This indicates the geographical 

Server in  
Mexico city

Reforma

TR1 TR2

Puebla

TR1 TR2

Puerto Vallarta

TR1 TR2

Hermosillo

TR1 TR2

Monterrey

TR1 TR2

Mexicali

TR1 TR2
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location of each complex in Mexico 
and the instantaneous power (kW) of 
each one.

 y  Visitors  
Makes it possible to force a calculat-
ed variable according to the number 
of visitors in each complex. This data 
will be used to calculate the energy 
index of each complex (kWh/visitor).

 y Energy prices  
This is for the monthly updating of the 
energy price in each cinema, be-
cause the cost of this in Mexico var-
ies monthly and is different for each 
of the country’s separate regions. 
Costs also vary in the three different 
time bands with a charge for billable 
demand (kW). 

    2 types of report are obtained:

 y Billing simulation 
A report for each cinema, a page for 
the 220 VAC transformer, one for the 
440 VAC transformer and another for 
the total.

 y Energy indexes   
A general report, with all cinemas 
measured, indicating total energy, 

number of visitors and most impor-
tantly electrical energy used per 
visitor.

Thanks to the PowerStudio Scada 
“calculated variables” function, it is 
possible to determine the total energy 
of each complex, adding together the 
energy of each transformer as a single 
device.  Also generated was the cal-
culated variable for number of visitors 
which can be forced in order to update 
the amount of visitors in a given period.

RESULTS
By implementing the CIRCUTOR en-
ergy management system, CINEMARK 
has managed to:
 y Control electrical energy by 

supervising the performance of each 
complex, notifying each of them if 
any abnormal incident has occurred.

 y Identify and measure energy indexes 
which determine the profitability of 
each complex, making it possible to 
achieve Electrical Energy Efficiency 
internally.

 y Energy consumption per square 
metre.

 y Energy consumption per visitor.

 y Comparison of energy consumption 
between complexes to propose 
energy limits for similar complexes 
and achieve a standard level of 
consumption for each of them.

 y Identification of energy consumption 
during non-operational times. 

 y Detection of problems with energy 
quality, such as harmonic currents, 
failures in electric supply, low power 
factor, etc..

 y Investment opportunities in energy-
saving technologies.

 y Checking of energy-saving 
measurements in real-time.

 y Corroboration of energy billing.

CONCLUSIONS
In all energy-saving and efficiency 
projects it is important to have a system 
that can immediately assess any 
decisions to be taken in this respect, 
because in most cases you need to 
wait for the energy suppliers bill to 
check whether investment in efficient 
lighting, improvement in air-condition-
ing systems and programmed load 
disconnection had the desired results 

To make data management easier, a series of 
screens were programmed in PowerStudio 
Scada which help to manage information 
such as energy indexes, billing simulation, 
graphics, etc. 
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or not.  Thanks to CIRCUTOR systems, 
based on the PowerStudio Scada 
platform and measuring equipment, it is 
possible to instantaneously analyse the 
performance of points managed, so if 
any complex implements a measure to 
achieve more efficient energy con-
sumption, this will be noticed quickly. 
Likewise, thanks to all the information 
supplied, appropriate measures can be 
taken if any problem is detected in the 
installations, either in terms of energy 
quality or quantity, so it can be guaran-
teed that CIRCUTOR energy manage-
ment systems provide companies with 
all the necessary tools for achieving 
Electrical Energy Efficiency.  
Cinemark, a good example of them.

ABOUT US

CIR-MEX is a private company that 
represents, markets and gives techni-
cal support for CIRCUTOR branded 
products in Mexican territory.

Our close working relationship span-
ning 15 years makes CIR-MEX the 
area’s CIRCUTOR EXPERT in Monitor-
ing and Electrical parameter analysis 
projects via the Power Studio platform.

We develop energy saving projects 
based on Electrical Energy Efficiency, 
studying the environment using fixed or 
portable measurement systems, which 
will enable us to develop projects in De-
mand Control, Power Factor Correction, 
Harmonic Current Problem Correction, 
etc., thus obtaining economic and envi-
ronmental savings.

Starting from Energy Diagnostics, 
we can determine the condition of 
your business and help you make 
better use of the electrical energy 
you consume.
Contact us and start saving.

www.cir-mex.com

“...In all energy-saving and 
efficiency projects it is 
important to have a sys-
tem that can immediately 
assess any decisions to be 
taken in this respect, ...”
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Telemanagement in the Molins de Rei city council buildings

Promote energy saving

Application example

In this project developed for the 
Ajuntament de Molins de Rei, in the 
province of Barcelona, the main con-
sumption of electricity, water and other 
energies and the time band in which 
they occur are obtained on a cyclical 
basis. All this data is added to a server 

which stores it for processing; analys-
ing the data helps optimise the power 
demand, flattening the load curve and 
optimising the installation’s power factor.

Initial actions were carried out in 15 
municipal management buildings, with 
the aim of controlling and abandoning 

unsustainable practices, detecting im-
proper electrical use in these buildings 
and fostering energy savings and the 
rationalisation of consumption.

A CVM-MINI-ITF-RS485-C2 or 
CVM-MINI-ITF-MC-RS485-C2 power 
analyzer was installed in each of these 

Sr. Miguel A. García

TADI, S.L.
Techniques Applied to Industrial 
Developments
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buildings in modular panels based on 
installation needs. All these buildings 
are connected to a central server via 
the Internet. This server houses the 
main software and can be connected 
from any remote point with Internet ac-
cess. This system is completely open, 
with it being possible to subsequently 
increase control over other municipality 
lines and/or include the signals of other 

energy meters or any type of discrete 
or analogue signal. For this, a LM24-M 
meter centralizer was installed with the 
analyzers for the integration of other 
types of consumption such as: gas, 
water, etc., or as an alarm switchboard, 
acting on the status of the device’s 
inputs/outputs, being able to define an 
event or status.

Connection to a TCP2RS-MODDBUS-
TCP converter and gateway provides di-
rect connection to an Intranet or the In-
ternet and remotely integrates them in 
the PowerStudio Scada management 
software, in which a bespoke applica-
tion has been developed. In the Scada 
application different energy reports are 
produced (according to the customer’s 
needs), to monitor installations.

T.A.D.I., S.L. 
(Técnicas Aplicadas a Desarrollos 
Industriales, S.L.) is an engineer-
ing company that designs and installs 
energy management, control, automa-

tion and distribution systems. It has 
extensive experience in industrial and 
service sectors, as well as in design, 
construction and installation, going 
back more than 19 years, which has 
helped it develop a wide range of appli-
cations, implementing tailored systems 
with and for the customer. References 
such as DANONE S.A, GRUPO KA-
LISE, TORRE DE COLLSEROLA, S.A. 
DAMM, amongst many others, endorse 
our installations.

When implementing new environmental 
policies and diverse technology, man-
agement and consumer habits meas-
ures and investments for energy effi-
ciency to fully exploit energy consumed, 

and optimise and increase the general 
performance of installations and equip-
ment, T.A.D.I., S.L. as a CIRCUTOR 
EXPERT  offers its full experience, 
knowledge and methodology in both 
CIRCUTOR hardware and software to 
design, develop and implement many 
types of applications of large and small 
energy management projects.  

www.tadisl.com

PowerStudio is the energy management 
software from CIRCUTOR

Examples of different 
custom screens from 
the PowerStudio 
Scada software by 
CIRCUTOR to display 
the consumption 
of various public 
locations in the city.
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Measuring division 
managerdirect e-mail: medida@circutor.es

An easy way to save electrical 
energy 

manually or automatically. Indeed, 
through the programming of events the 
equipment can independently man-
age these outputs in response to one 
or more set points established by the 
user (automatically on or off, excess 
consumption alarms, etc.). 

All these features allow the user full 
management of the installation, without 
having to dedicate a computer to moni-
tor and optimise energy consumption. 
Simply connecting the equipment 
to the web server enables one to 
fully benefit from all the information 
recorded by the device.

MAIN BENEFITS OF THE SYSTEM:
 y Comparing energy consumption with 

that billed by the energy supplier

 y Manual or automatic monitoring and 
control of the most significant energy 
consumption points

 y Supervising and managing electrical 
maintenance alarms

 y Real time display of electrical and 
physical parameters

 y Display of the load curve

EDS. Energy efficiency manager for electrical installations

EDS. Efficiency Data Server is an 
energy efficiency manager designed 
for energy supervision and control in 
domestic, industrial and multi-point 
installations. EDS has Embedded 
PowerStudio inside, enabling the 
user to look up any electric variable for 
equipment connected via RS485 bus 
or Ethernet using its integrated web 
server.

In addition displaying variables in 
real time, it allows the user to display 
graphics and tables from the cycli-
cal databases stored in its internal 
memory. 

Through its 8 digital inputs, EDS has 
the capacity to count the number of im-
pulses received, and thereby generate 
a database of other parameters, such 
as consumption of water, gas, steam, 
or any other incremental variable. It 
can also manage the logical state of 
the input (open or closed) and can use 
the inputs for alarm management.

Its six digital outputs can be operated 
remotely by the user (open, close or 
emit an impulse) in order to interact 
with the installation’s loads, either 

CIRCUTOR Magazine   2011-02

Measuring and electric controlnews
Bernat Garcia



“Get up 
to 20% 
energy 
saving”

Web 
Clients

PowerStudio Scada 3.0 Server
Built-in XML server, Multi-position Web Server, 

32/64 bit technology, O.S.:Linux/Window

Security Server (optional)
Dynamic data exchange.

Remote shutdown of installations upon 
activation of alarm (XML commands).

Web 
Clients

Web 
Clients

VPN -Virtual Private Network

Internet

Multi-point Application
Thanks to the centralised system, each electric load of the installation can be monitored and controlled individually and in real time.
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An easy way to save electrical 
energy 

APPLICATIONS

Domestic
 y Monitoring partial consumption 

for each load, including lighting, 
appliances and even the installation’s 
total consumption.

 y Streamlining home consumption by 
total management of the installation

Industrial
 y Controlling the installation’s major 

single-phase and three-phase loads 
during productive and non-productive 
hours, in order to optimize energy 
costs and make a precise cost 
analysis of the production process

 y Controlling the installation’s 
consumption 24/7/365

 y Comparing the contracted power 
level with the utility company

 y Supervising the level of harmonics 
and the reactive energy of the 
installation

 y Consumption or incident alarms in 
the electrical network

Multi-point 
 y Controlling consumption of infinite 

remote locations, with the ability to 
combine the energy consumed into a 
single total load curve

 y Creating energy reports by area or 
location

 y Remote excess consumption or 
incident alarms in the electrical 
network of the different consumption 
zones

 y Easy and efficient comparison 
of consumption among various 
locations

 y Conducting stops and starts for 
the local loads of various locations, 
depending on the local time and its 
intended use

CONCLUSION
Get up to 20% energy saving by 
managing your installation with the 
EDS energy manager. Its autonomy 
and its integration capacity in domestic 
and industrial environments make it the 
perfect equipment for making rational 
use of electrical energy by optimisation 
and management of the installation’s 
loads. 



Vicente Sánchez

Electric protection 
and Control division

CIRCUTOR, has developed one of the most complete, efficient and 
safe ranges of earth leakage protection on the market

Electric protection and control
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Guaranteeing an optimum 
electrical installation

direct e-mail: prot.diferencial@circutor.es

CIRCUTOR  has developed one of 
the most complete, efficient and safe 
ranges of earth leakage protection on 
the market, RCD and RCM devices.

The range consists of electronic earth 
leakage relays for use with an external 
earth leakage transformer, and earth 
leakage transformers and earth leakage 

relays with an built-in earth leakage 
transformer.

This comprehensive range gives 
customers the ability to solve the earth 
leakage problem in their installations 
with the best possible solution in terms 
of the quality and price they require. 
From solving a simple crisis situation 

due to unwanted tripping to the pro-
tection and control of a series of lines 
with permanent leakages and set up of 
ongoing monitoring of the installation’s 
health.

The relationship between the quality of 
the earth leakage protection and the 
physical space used in the installation 
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is one of the best market indicators for 
modern electrical installations.

CIRCUTOR is and has always been 
oriented to the customer, meeting 
long-standing needs, current needs 
and especially future needs. We have 
always believed that one of the engines 
for continuous innovation is to solve the 
customer’s future needs. The techno-
logical evolution of our equipment has 
been a constant, year after year.

“ Our mission is to 
ensure the comfort of 
customers by providing 
solutions to their 
common problems in 
electrical installations ”

 y Applicable to all systems or 
schemes with neutral wire, either 
as earth leakage protection or as a 
supplement and/or for monitoring. 
Single-phase installations and 
three-phase installations with or 
without neutral wire.

 y All are high-immunity type A 

to protect against unwanted 
tripping.

 y It covers all possible points of 
protection from the service 
entrance (installation connection, 
upstream of the installation) to 
the end appliance of the line 
(downstream of the installation).

From here, we have evolved 
some models according 
to customer demand with 
added value from preventive 
maintenance to control and 
telemanagement of electrical 
installations.

Immunised earth 
leakage protection

Communication,  
remote control,  
control

Display, Pre-alarm
Monitoring

Safety protecting  
people and property

Installation 
management

Preventive  
maintenance

D
E

M
A

N
D

Smart earth leakage protection

For years our earth leakage protection 
has focused on seeking a balance be-
tween the safety of people and property 
and the guarantee of a high continuity 
of service in the installations where this 
protection is being provided.

Our mission is to ensure the comfort 
of customers by providing solutions to 
their common problems in electrical 
installations.  

13




WRU-10
Multi-range 
earth leakage 
relay with built-in 
transformer

RGE -R/R1
Multi-range earth 
leakage relay

RGU-10 / C
Multi-range earth 
leakage relay 
with display

WGC / WG
Earth- leakage 
transformers 
associated to:
 • RG1M
 • RGE - R/R1
 • RGU-10/C
 • CBS-4/C

CBS-4 / C
Station with 
4 Multi-range 
earth leakage 
relays with 
display. 
Independent 
programming in 
each channel

RG1M
Narrow 
profile 
earth 
leakage 
relay 

Electric protection and control
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Use depending on the performance requirements offered by each range

 

Installation 
management

Preventive 
maintenance

Safety protecting  
people and property

Communication, 
Remote control, 
Control

Display, Pre-alarm
Monitoring RCM

Immunised earth 
leakage protection

CBS-4C + 4 WG (In)
RGU-10C + WGC (In) CBS-4C + 4 WGC (In)

RGU-10C + WGC (In)

In >80A
RGE-R/R1 + WGC (In) RG1M + WGC (In)

WRU-10
In ≤80A

(In) 
In accordance with 
the current’s intensity 
(see Table 2)
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Classification of models based 
on need, installation and features 
of the model R

G
1M

-0
,0

3

R
G

1M
-0

,3

R
G

E-
R

1

R
G

E-
R

R
G

U
-1

0/
C

C
B

S
-4

/C

W
R

U
-1

0

Customer need
Continuity of service       

Preventive maintenance     

Control, telemanagement   

Installation
Use in single-phase and three-phase 
installations, with or without neutral.       

WG/WGC external earth leakage 
transformers

     

Integrated earth leakage transformers, 
Ø28 mm internal diameter



Nominal current line (A)
According to WG/WGC earth 
leakage transformer installed.  
See table 2

80

Attached to DIN rail       

(modules employed) 1 1 2 2 3 3 3

Features of the model
High-immunity type A earth leakage 
protection

      

Usage as instantaneous protection       

Usage as selective protection     

Fixed sensitivity and trip delay  

Adjustable sensitivity and trip delay     

No. of pre-alarm outputs 1 1 2
RS485 communications, Modbus 
protocol

 

External input, remote control   

Internal diameter / window In / automatic
WGS-20 / WGC-25 Hasta 4p 40 A
WGS-30 / WGC-35 4p 63 A
WG-35   / WGC-55 4p 80 A-100 A
WG-70   / WGC-80 4p 125 A- 200 A
WG-105 / WGC-110 4p 250 A-400 A
WG-140 / WGC-140 4p 630 A-800 A
WG-210 4p  1000 A
WG 150 x350 4p 1600-2.000A
WG 200x500 4P 4000 A 

 table 2

“This comprehensive 
range gives customers 
the ability to solve the 
earth leakage problem 
in their installations 
with the best possible 
solution in terms of the 
quality and price they 
require”



State-of-the-art electricity dispenser

The future micro-grid 
manager

Joan Brossa

CIRCUTOR Metering
Sales Manager

Quality & Metering
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Micro-grids consist in locally managed 
electrical energy distribution systems, 
that can either work as isolated systems 
or through connection to the grid.

This type of solution can be adopted in 
populations with an increasing number 
of inhabitants. Often, these are commu-
nities where connection to the utility’s 
distribution line is not economically 
viable.

Energy comes from renewable sources, 
such as solar panels or micro-turbines, 
combined with energy storage devices, 
such as batteries.

When working with micro-grids, dis-
tribution loss problems disappear, so 
there is a possibility of balancing energy 
consumed with energy generated, with-
out losses in transmission lines being a 
critical factor. Therefore, the proximity 

between sources of generation and the 
end user increases energy efficiency 
notably. 

If there is any connection between 
micro-grids and distribution lines, the 
use of the former enables autonomous 
working if there is a power cut and, 
on certain occasions, may serve as 
a backup energy supply if there is an 
increase in grid demand.

Dispenser 
A single-phase meter which 
works as an electrical 
energy dispenser for 
controlling demand 

The function of the 
electrical energy 
dispenser is based on 
the patented concept of 
daily energy available, 
which allows users 
to smart manage the 
energy available in 
networks of limited or 
pulsating generation, 
such as the energy 
available from 
renewable sources.

direct e-mail: metering@circutor.es
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To sum up, micro-grids are a more ef-
fective way of using renewable energies 
and systems used for its storage, all of 
which is beneficial to the environment.

CIRCUTOR has developed a device 
known as an “Electricity Dispenser” 
which is responsible for managing de-
mand in these types of installations. 

The main functions of this device are as 
follows:

 y Daily energy management  
available 

The device controls the balance be-
tween energy generated by renewable 
sources, that accumulated in storage 
systems and that available daily to each 
user. Management of demand is essen-
tial for the effective use of a micro-grid, 
this allows consumers to efficiently use 
their energy, lengthen battery life and 
optimise the size of generation and ac-
cumulation.

 y Addition of main power switch

Maximum power control is essential for 

proper use of a micro-grid. This system 
prevents users from connecting exces-
sive loads with the resulting benefit for 
battery life.

 y Optional use of the auxiliary relay

An auxiliary relay automatically discon-
nects non-essential loads, optimising 
consumption at times when battery 

“To sum up, micro-
grids are a more 
effective way of using 
renewable energies 
and systems used for 
its storage, all of which 
is beneficial to the 
environment”

status is critical, and connecting loads 
when no longer critical.

The device has the MID EN 
50470-1 and EN 50470-3 cer-
tification which guarantee its 
correct measurement.

With the introduction of the “Electricity 
Dispenser” micro-grids are no longer 
just a future possibility, but have be-
come the response to the new isolated 
supply needs of electricity grids. 

We are talking about the micro-grids 
as a revolution for the consumer, 
which will reduce dependence on 

electrical networks and make the most 
of a more efficient form of energy.



Power factor correction  
and harmonics filtering
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Power factor relays
“Choose the solution that best suits your needs”

Top features, accuracy and 
technology at the best price

PF correction, measuring 
and protection at your reach

Innovation in power factor 
correction

Power factor correction and 
measurement of the main 
electrical parameters

User-friendly and fully intuitive 
installation
computer max provides the “phase 
selection” function, that allows the user 
choosing the power line phase where 
the measuring current transformer 
(C.T.) has been placed in. This option 
eliminates the difficulty in placing the 
C.T. in a specific phase of the power 
line.

phase  
selection
function

Test abilities
computer max allows viewing on 
display the variation of cos φ, line 
current and THD(I), when manually 
connecting or disconnecting capacitor 
steps.
• Cos φ Correction Test
• Harmonic Resonance Test

Measurement of basic electrical 
parameters computer max shows by 
display: cos φ, voltage, current, THD(I) 
and, besides, records in memory 
maximum values for voltage and 
current.

•	 High accuracy regulation
•	 Built-in alarms

Voltage measurement

Current measurement

THD(I) measurement

Voltage maximum value

Current maximum value

computer computer
computer

P.F.C. Division
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Offers in a single device, power 
factor correction functions, 
network analyzer and leakage 
control

Built-in power analyzer
computer smart has a built in power 
analyzer allowing the measurement of 
main electrical parameters (voltage, 
current, harmonics, active and reactive 
power, apparent power, etc.). The 
device gives a detailed information on 
both, voltage and current harmonic 
components. computer smart 
measures also ambient temperature 
and keeps a record of maximum and 
minimum values of all measured 
parameters. All these values can be 
read on the device display or can be 
sent and displayed in a master PC, 

equipped with PowerStudio Scada 
software. The data link between 
the computer smart and the PC is 
performed by means of an RS-485 
communications channel.

Plug&Play function
computer smart is a friendly 
programmable device. The setup, 
adapting the PF regulator to the 
installation site, is fully automatic by 
simply selecting the plug&play menu 
option and pushing a key.

•	 Serial communications

•	 AUTO-ON-OFF function

•	 Open programming

•	 Built-in leakage control

•	 Safety and maintenance

Power factor correction 
measuring in all three phases, 
functions of a powerful network 
analyzer and leakage control

Intelligent regulators
computer plus regulators are a new 
concept in Power Factor Correction:
They measure on the three phases 
and accurately compensate the total 
reactive energy.
They compensate reactive energy 
using individual phase control in real 
time and in addition to correcting the 

total reactive to zero; they also achieve 
a balance of active power between 
phases Plug and Play, start up at the 
touch of a key.

Communications
computer plus regulators are fitted 
with RS-485 comms. to display a large 
amount of information available.

Leakage control
computer plus measures the leakage 
current in real time and step by step, 
and disconnects only the damaged 
capacitor. 
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Why should the introduction of 
electric vehicles be encouraged?
We try to detect some of the current concerns, while providing a 
response to the questions of the future users of the EV

Joan Pallisé

Electric Vehicle 
Smart Recharge 
Division Manager

direct e-mail: rve@circutor.es

The assumption that 2011 will be the 
year of the emergence of new Electric 
Vehicles (EVs) is becoming widely 
accepted, yet the acceptance of this 
claim does not clear up a number of 
questions that need to be properly 
addressed.

Indeed, these questions include:
Will we have enough electricity? 
Will it be imperative to build 

new power plants? Will the 
electricity that supplies EVs 
pollute as much as motor fuels? 
Has development of EVs been 
prevented because there is no 
recharging infrastructure? 
 
Despite the limited scope possible 
with a newspaper article, we will try to 
investigate some of the concerns, while 
responding to the would-be anxieties of 
future EV users.

A fundamental axiom of electrical 
engineers used to be that electricity 
could not be stored. This fact has 
become one of the major problems 
for the energy supply, compelling the 
development of a complex energy 
system with the capacity to respond 
instantly to any point in the network 
in order to meet increased demand 
in places that are very far away from 
where the energy is generated. In spite 
of this complexity, we have been able 

Smart charge of electric vehiclesnews



“Recently, with the new 
lithium-ion batteries, 
the situation is being 
turned on its head 
and the storage of 
substantial amounts of 
electricity is beginning 
to become a reality”
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to supply a powerful electrical network 
with high levels of performance and 
reliability.

Of the range of rechargeable battery 
devices, which allow us to store only 
modest amounts of electricity, lead-
acid batteries are the most popular. 
Their discovery left us straddling the 
nineteenth and twentieth centuries 
because, despite some technical 
improvements, we had not been able 
to overcome their inherent limitations: 
low energy density, weight, problems 
associated with recharging (handling 
of the acid, H2 release, use of toxic 
metals, the memory effect, etc.). For 
this reason they are only used for 
very special applications. Recently, 
with the new lithium-ion batteries, 
the situation is being turned on its 
head and the storage of substantial 
amounts of electricity is beginning 
to become a reality, which has led to 
the reinvention of electric mobility.  

One notable feature is that for 
the first time a confluence is 
occurring between companies in 
the automotive and energy sectors, 
which could go a long way in the 
future.

However little you may think of it, 
replacing petroleum fuels with electricity 
is a quite interesting strategy from 
many perspectives (economic, energy, 
technological, social, environmental, 
etc.), although the first question that 
rapidly arises is: Will we have enough 
power stations to generate that much 
electricity? It’s up to the technical 
professions to answer that question.

With the most current data in hand - the 
2010 electrical balance - we discover 
that our country has a sufficiently-
diversified electrical system, with 
coal-fired power plants, natural gas 
combined cycle plants, nuclear power 
plants, and a fair number of generation 
systems based on renewable energies, 
which by all indications will continue to 
be developed over the coming years. 
All together, we have a great generation 
potential, although year after year it 
remains well below its capacity. Thus, 

in 2010, 290,285 GWh/year were 
generated, with a power output of about 
103 GW, while the maximum demand 
is below half of what is installed. It is 
well-known that daily and seasonal 
demand from economic sectors is 
large and stable, but it varies greatly by 
the hour, with very pronounced peaks 
and valleys, which causes us many 
problems.  

Getting a significant night-time 
demand in off-peak hours, which 
would produce a flattening of 
load curve, represents a great 
opportunity for improvement to the 
system. This is what can be achieved 
with EVs.

It is easy to see that the energy required 
for the introduction of a million EVs into 
our country’s vehicle fleet would imply 
a total demand of 2,000 GWh/year, 
which is less than 1% of the electricity 
generated in 2010.  

Be aware that with wind energy alone, 
which we have ceased to produce 
during night hours due to a lack of 
demand, we could have supplied a fleet 
of 125,000 EVs for one year with an 
average distance travelled of 10,000 km 
per unit.

As for pollution, we should explain 
that although every type of energy 
generation and use produces external 
environmental effects, as a result of 
the high efficiency of EVs compared to 
conventional vehicles, their emissions 
of pollutants and greenhouse gases 
are significantly lower than those of 
vehicles with internal combustion 
engines; this without considering that 
the most critical emissions, called 

“...for the first time a confluence is occurring between companies in the 
automotive and energy sectors which could go a long way in the future”
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tank-to-wheel, which mostly effects 
air quality in cities, would be zero. 
Rounding out the environmental 
aspects, we should consider that it is 
always easier and more feasible to 
control a smaller number of emission 
sources, such as power plants, 
than the aggregate of small points 
scattered throughout the country, with 
emission factors that can vary greatly 
depending on driving habits or vehicle 
maintenance.

So we now know that the country has 
sufficient power plants and capacity 
to supply a fleet of EVs larger than 
the best growth expectations, with the 
possibility of freeing ourselves from
an important dependence on foreign 
oil, while at the same time achieving 

noticeable improvements in noise, 
air quality and greenhouse gas 
emissions; we might then think that 
the main obstacle lies in the lack of 
recharging points.

To begin with, it goes without saying 
that any EV can be charged slowly 
in any of the thousands of outlets 
that we have within reach at our 
homes. Another thing is whether it is 
better to get a system with dedicated 
outlets (mode 3 recharging), with 
energy metering, sophisticated 
communications systems, etc. In 
fact, this is the task we at companies 
like CIRCUTOR, focused on energy 
efficiency, are working on. We have 
already designed and supplied more 

than a thousand recharging points 
throughout the country, of all types 
(roads, car parks, shopping centres, 
company fleets, homes) and with the 
laudable exception of points exclusively 
for company vehicle fleets, the rest are 
still clearly underutilized, due to the lack 
of EVs.

In order to achieve significant EV 
development in our country, there is 
an urgent need for a range of EVs with 
prices and features nearing those of 
conventional vehicles. Although we do 
not doubt that, after a transitional period 
and with new batteries and equipment, 
the automotive sector will succeed, we 
need a set of incentives so that EVs can 
become a reality in our cities.

New multi-user parking terminals

The charging infrastructure is no obstacle in 
the development of electric vehicles

news Smart charge of electric vehicles



“Be aware that with 
wind energy alone, 
which we have ceased 
to produce during night 
hours due to a lack 
of demand, we could 
have supplied a fleet 
of 125,000 EVs for one 
year with an average 
distance travelled of 
10,000 km per unit”
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For our part, as manufacturers of 
recharging equipment, we have 
gotten a jump up and are prepared to 
offer a complete range of equipment, 
from convenient slow recharging, 
through semi-fast systems up 
to so-called electrolinera ultra-
fast recharging, having designed 
equipment specific for all sectors 
and features.  

CIRCUTOR, the leading 
Spanish manufacturer in 
all modes of charging, 
offers multiple solutions 
for electric vehicle 
charging systems. 
Modes 1, 2, 3 and 4

NEW range of charging equipment

We should add that while some 
problems may occur in low-voltage 
distribution lines, the fact of having the 
necessary equipment and knowledge, 
along with a progressive introduction 
of EVs into the market, will give us 
the time we need to find all types of 
solutions. What is needed now is the 

rapid development of appropriate 
legislation to simplify administrative 
procedures and facilitate the installation 
of equipment to take advantage of 
all the recharging options (especially 
the super off-peak tariff). As we tried 
to explain, we have every reason to 
believe that the country can benefit in 
many ways. 

Article partially published in the newspaper 
“La Vanguardia” on June 21st, 2011



NISSAN certification for EV charging 
equipment from the CIRCUTOR Group

Daniel Oliver Bultó

E.V. Business Developer

NISSAN Europe certified charging equipment for the NISSAN LEAF

On May 23rd, 2011 NISSAN Europe 
certified EV charging equipment from 
the CIRCUTOR Group for the NIS-
SAN LEAF, the first 100% electric 
vehicle to be mass-produced for 
the automotive market.

The compatibility tests took place 
at the Nissan Technical Centre 
Europe (NTCE) situated in Cranfield 
(UK), and were carried out from May 
17 through May 19th, 2011.

The following were verified:
 y Software and script compatibility 
between both units.

 y Accuracy, Stability and Timings of 
the Pilot Signal.

 y Compatibility of the NISSAN LEAF 
according to the NTC checklist: 
HMI operating with normal use and 
misuse.

 y Compatibility with NISSAN LEAF 
timers

After passing all tests and trials, 
NTCE issued the certificate stating 
the product CP1-P MOD 3 manufac-
tured by the CIRCUTOR Group for 
charging EVs in AC Mode 3 conforms 
to the compatibility requirements of 
the NISSAN LEAF.

After this recognition concerning AC 
Mode 3 chargers, the CIRCUTOR 
Group confirmed its position as 
the leader in the manufacturing and 
marketing of equipment for charging 
electric vehicles. 
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RVE CP1-P MOD 3 Model, 
CIRCUTOR Group, certified by 

Nissan Europe, as a result of its 
compatibility with Nissan Leaf



Intersolar 2011

CIRCUTOR , participated in the 2011 
Intersolar trade fair, held in Munich 
(Germany) from 8 to 10 June.

Intersolar is considered one of the 
most important trade fairs worldwide 
on renewable energy, especially in the 
field of solar energy (photovoltaic and 
thermal)

CIRCUTOR, as a specialist in solutions 
for electrical energy efficiency and in 
manufacturing products specifically 
designed for the renewable energy 
sector, introduced its new range of 
products for micro-grids and self-
generation using renewable energy.

CIRCUTOR participated along with two 
corporate partners having extensive 
experience in the sector: 

TTA , Trama Tecno Ambiental
Offers engineering and consulting 
services, specializing in energy 
management and micro-generation via 
renewable energy.

TTA, recognized by various 
international organizations 
as a world leader in rural electrification 
with Electric Micro-grids using Hybrid 
Solar Generation (MGS), has sought 
to contribute their leadership and 
vast experience to the creation of 
a favourable framework for rural 
electrification with renewable energy by 
innovating the concept of hybrid micro-
grids with distributed generation and 
accumulation.

FKZ Solar, a German company 
specializing in energy management 
and micro-generation with renewable 
energy, introduced the mini-view 
application for monitoring and control 
of domestic solar installations, based 
on CIRCUTOR’s CVM-MINI and 
PowerStudio SCADA.

www.fkzsolar.com
ww.mini-view.com

Jordi Lorca

Renewable energy 
division Manager

www.tramatecnoambiental.com
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General view of the CIRCUTOR stand at Intersolar



Computer room subsidy in 
Santa Cruz de Quiché-Uspantán, 
Guatemala
CIRCUTOR has collaborated seve-
ral times with the NGO VIDA i PAU, 
this time building a computer room 
in Santa Cruz de Quiché-Uspantán, 
Guatemala. 

The computer room was officially ope-
ned on July 19, 2010. The computer 
course was attended by 125 students, 
and opening day saw the beginning 
of the computer repair course. Both 
courses are certified by INTECAP 
(Guatemalan Technical Institute for 
Training and Productivity) 

VIDA i PAU stems from the concerns 
of a group of people who wanted to 
dedicate their efforts to working to 
help the poorest individuals, but who 
wanted do so directly, without midd-
lemen. They began their mission on 
June 7, 2002 with 53 founding mem-
bers; today they number 165. 

For more information:

www.vidaipau.com

info@vidaipau.com
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On-line subscription
We have changed to

It is more environmentally friendly, and done with just 
a small gesture
In CIRCUTOR we want to work together with the en-
vironment, and starting with this issue, new subscrip-
tions will only be in the digital version.

You can subscribe to CIRCUTOR magazine, and to 
receive it all you have to do is register at  
www.circutor.com 

If you are already subscribed, make the change from 
the paper version to digital by sending an e-mail with 
your data requesting your on-line subscription, and 
with this small gesture you will help to reduce CO2 
emissions by saving paper and transport .

How does it work?

When the magazine is published, you will receive an 
email with a link where you can download the maga-
zine directly, and as always, it is free.

Subscribing on-line has more advantages than the 
purely environmental. Its content will be more inter-
active and will access lots of information relating to 
CIRCUTOR and the sector beyond just news. 

Come on and start enjoying it.

www.circutor.com
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www.circutor.com

Vial Sant Jordi s/n  
08232 Viladecavalls (Barcelona) Spain

Tel. (+34) 937 452 900
Fax. (+34) 937 452 914

e-mail: central@circutor.es
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