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editorial

With the aim of providing support to the environmental policy of the 
European Union, and in response to the challenges posed by its 20-20-20 
strategy, the certifiable standard, EN16001 - Energy Management 
System was approved in first instance, which acted as a guarantee of the 
commitment to energy efficiency within an organisation. In August 2011, 
this standard went on to become the ISO 50001 standard, which thus 
made its field of action a global one.

The aim of the  is to enable organisations to implement the systems and 
processes they require to improve the energy performance of their 
installations, with the clear aim of reducing greenhouse gas emissions and 
operational energy costs. 

To give greater coherence and guarantee in the implementation of an , 
companies obtain their certificate after undergoing the corresponding 
auditing and certification process.

To do this, the standard is based on a system of Plan > Do > Check > Act 
for continuous improvement that includes the EMS (Energy Management 
System) in all company practices.

The concept of continuous improvement involves the  for later analysis, to 
make it possible to check if the stated objectives are being fulfilled, and 
follow up the designed and implemented energy performance improve-
ment plans of action. If not, the appropriate measures are then taken. 

Energy Management System
ISO 50 001 standard

Why the ISO 50  001 ?

http://circutor.com/docs/Cat_50001_EN_LR.pdf
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technical article

CIRCUTOR is participating in trade projects 
dealing with industrial research and 
experimental development.

DER-IREC 22@ Microgrid

Technology for a new 
energy model 
ACC10 Cooperation Centres

Introduction                               

CIRCUTOR is participating in trade 
projects dealing with industrial research 
and experimental development.
In this project, managed through 
ACC10(*) and with regional development 
funds from the European Union (project 
co-funded by FEDER as part of the 
2007-2013 Operational Programme of 
Catalonia), a consortium of businesses 
and research centres has been set up 
in order to carry out joint research in the 
field of microgrids, which will doubtless 
result in a revolution similar to that 
brought about, in its day, by centralised, 
high-voltage, long-distance distribution.

In the 2010.02 publication, a presenta-
tion was made of the challenges 
involved in this project, which at the 
time was starting to be developed. We 
also committed ourselves to releasing a 
publication at the end of it, publicising 
the results and the reality attained.

Microgrid Concept
A microgrid is a system that unites 
diverse generator sources of potentially 
renewable energy, energy storage and 
loads. They may operate independently 
or be connected to distribution lines.

The use of the resources of the 
microgrid itself can be modified in 
accordance with many factors

Alfonso Collado

Technologic 
Innovation Manager

Unión Europea
Fons Europeu de Desenvolupament Regional
"Una manera de fer Europa"

ACC1Ó is the agency set up by the 
Catalan Government to make Catalan 
enterprise more competitive throughout 
the world. Its key aims are to drive 
innovation, internationalisation and 
attract inward investment.
www.acc10.cat/en

(*) 

http://www.acc10.cat/international/en//index.jsp
http://europa.eu/index_en.htm
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•	 Environmental. The use of alternati-
ve energy may be prioritised in order 
to reduce CO2 emissions.

•	 Market. Based on energy cost, the 
microgrid will focus on self-sufficient 
consumption, storage, or delivery to 
the distribution lines.

•	 Backup. In the event of contingen-
cies or the needs of the distribution 
lines, its default settings can be 
modified, whether to help correct the 
problem or during disconnections for 
maintenance purposes, etc.

This involves intelligence in the functio-
ning of the microgrid, an immediate 
response, and a completely proactive 
system in the general distribution 
network, which broadly defines the 
concept of the SMARTGRID or intelli-
gent network, which would bring 
together a set of microgrids.

Consortium Presentation

This collaboration centre is formed by 
the companies GTD Sistemas de 
Información (project leader), Circutor, 
Cinergia and Endesa Electrical Distribu-
tion, with the participation of research 
agents Barcelona Digital Centre 
Tecnologic, Centro de Innovación 
Tecnológica CITCEA-UPC and the 
Institut de Recerca en Energía de 
Catalunya (IREC)

The companies that are part of the 
group have wide-ranging experience 
with clusters and collaboration projects.

•	 GTD Sistemas de Información, a 
R&D company, has participated in 
multiple collaboration projects, CENIT 
among them, and within the Euro-
pean framework program in FP5, FP6 
and FP7, as well as participating in 
the aeronautics cluster.

•	 CIRCUTOR is part of the ITEC-Btec 
Energy Efficiency cluster, as well as 
the MIT&C energy platform.

•	 Endesa Electrical Distribution is 
part of the clusters and has long 
experience of participating in collabo-
rative projects. It also participates in a 
range of landmark Catalonian, state, 
and European platforms and 
associations.

•	 Cinergia is a technology-based 
company dedicated to designing and 
manufacturing bespoke power 
electronics equipment.

The challenge faced by the project 
required two clusters to come together 
(Energy and ITC), which possess their 
respective experience.

The ITC cluster is represented by 
Barcelona Digital, which is the centre 
of ITC technology within the Catalonia 
network of technological centres and 
performs research in the areas of 
mobility, security, and health.

IREC represents the Energy cluster, 
and has as its objective technological 
research and development in the field 
of energy and its production, transfor-
mation, distribution and use.

Finally, CITCEA-UPC is a landmark 
university research centre characteri-
sed by its experience in the fields of 
mechatronics and enertronics.

Project                                   

Project Benefits
A microgrid is a system that unites 
diverse micro-generators, storage 
devices and loads into a single system, 
which provides electrical as well as heat 
energy.  
The CERtos Microgrid concept –  
US Department of Energy

In the future, optimum management of 
microgrids will make possible:

•	 Energy Efficiency
•	 Emission Reduction
•	 Increased use of renewable energies
•	 Reduction of energy costs
•	 Greater power supply security
•	 Minimisation of wasted electricity

General Objectives

•	 To create a DER – IREC 22@ 
MICROGRID platform for experimen-
tation, which provides experimental 
data to various operators in the 
sector.

ar
tíc

ul
o 

té
cn

ic
o

http://www.gtd.es/
http://circutor.com/
http://www.endesa.com/en/Paginas/Home.aspx
http://www.cinergia.coop/
http://www.citcea.upc.edu/?lang=en
http://www.bdigital.org/en/Pages/Home.aspx
http://www.irec.cat/index.php/en
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•	 To identify and overcome the techni-
cal barriers that impede the adoption 
of the new paradigm of distributed 
energy resources represented by 
microgrids.

•	 To consider and foresee the impact 
that the electric vehicle will have on 
the new energy model and on the 
microgrids that will make it possible.

•	 To analyse new energy-management 
models that take into account the 
interaction between microgrids and 
distribution lines.

•	 To envision new products and 
services originating from the para-
digm change which will arise within 
the electrical sector in the years to 
come.

Project R & D challenges

•	 Optimisation of microgrid manage-
ment according to economic as well 
as technical criteria

•	 Algorithms for optimisation of the 
interrelation between the mix of 
renewable energy sources and the 
electrical vehicle load

•	 Algorithms for the exchange of 
energy between the microgrid and 
distribution lines based on simulation 
of price signals

•	 Microgrid communications systems: 
virtualization of devices and improve-
ments in current protocols

•	 Technologies that may enable the 
DER model to be scalable. Technolo-
gies applicable to larger networks or 
an “N” of equal networks

•	 New standards to enable interopera-
bility of equipment from different 
manufacturers within the same 
microgrid

•	 Environmental effects produced by 
operation of the microgrid: characteri-
sation of environmental conditions .

Objectives and challenges reached

Emulation Concept

In a real application, the sun’s beha-
viour affects the energy generated by 
the photovoltaic panel, which in turn 
affects the energy that the power 
inverter can send to the grid.

If we have a curve that characterizes 
the behaviour of solar radiation over a 
given period, simply loading it in the 
emulator will allow the emulator to 
behave as an inverter would under 
these conditions, and will generate real 
power, which will be measured, 
analyzed and interpreted by the system.

That is to say, the amps will actually 
circulate through the system (watts), 
unlike a simulator in which everything is 
at the software level (bits).

With this system we can emulate any 
actual good behaviour, based either on 
information collected from radiation 
sensors, wind sensors, etc., or on 
hypothetical conditions by creating a 

table that recreates the desired 
situation.

Based on this system, 5 units have
been developed with the capacity to
emulate the behaviour of the various
elements that we can find in a
microgrid:

GENERATED POWER

Microgrid
Power to the microgrid

400 V AC

DC

Renewable
power source

Measurements

Microgrid

Emulation 
power source

CVM MiniPower analyzer

SOLAR IRRADIATION

Data table

Emulation Concept 

In a real application, the sun’s 

behaviour affects the energy 

generated by the photovoltaic 

panel, which in turn affects the 

energy that the power inverter 

can send to the grid.
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•	 Photovoltaic and wind generation, 
etc.

•	 Consumption in weather condi-
tions (depending on the external 
temp), EV load, future use of EV 
as storage (V2G or V2H), etc.

•	 The distribution lines
•	 Any new generator or consumer 

system

Each emulator has an algorithm 
that allows you to manage the 
behaviour of the power transducers 
to interact within the microgrid itself, 
depending on the instructions 
entered (environmental, market, 
support).

Project experimental environment

To test the various systems interacting 
with each other and thus verify all the 
algorithms, measurement systems and 

Microgridmanagement

Microgrid AC bus

IE
C

 6
1
8
5
0

IE
C

 6
1
8
5
0

Emulation power source

power transducers, the following 
scenario is established:

•	 Photovoltaic Power Generation 
•	 Wind Power Generation

Conditions:

Start Date:   15th July 2011-21:00
Location (data to emulate):  Forum (Barcelona)
Real duration:   24 hours
Emulation duration:  24 minutes 
Time scale:   1 hour = 1 minute

•	 Storage (battery)
•	 Consumption (HVAC heating, 

ventilation and air conditioning)
•	 Distribution

Finally, a price policy has been establis-
hed for both energy sales and purcha-
sing, making it another variable to 
consider within the microgrid.

 

    Solar radiation curve 

Outside temp. evolution curve Battery load curve

Pmax = 30 kW (x15)
0.15 €/kWh

Wind speed curve

Pmax = 3.5 kW (x5)
0.4 €/kWh

Pmax = 10 kW (x4)   
Set Point 22.5 °C

Qmax=92 Ah
SOC0=50%
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P> 0
P< 0

P< 0P<0
P>0

P>0

P<0

Once the role of each emulator within 
the microgrid has been determined, we 
can identify how the energy flows will 
move. 

The systems that only provide energy, 
like photovoltaic and wind power, will 
always have a P<0 flow (Generation). 
Those that only consume energy, like 
refrigeration, will always be P>0 
(Consumption). Finally, due to its 
bi-directionality (it can store or provide 
energy) and the distribution itself, which 
is also bi-directional, the battery may be 
P<0 or P>0, depending on the situation.

During the entire emulation, the SCADA 
system captures the electrical parame-
ters (voltage, current, active power and 
reactive power in the four quadrants 
and energy) through the metering 
devices distributed among the 
emulators.

Finally, having analyzed this informa-

Power flow within the microgrid

Pmax= 3.5 kW (x5)
0.4 €/kW·h 

Pmax = 10 kW (x4)
Set Point 22.5 °C

Qmax=92 Ah
SOC0=50%

Pmax = 30 kW (x15)
0.15 €/kWh

LV Grid side:
P>0 _ selling
P<0 _ buying

Microgrid side:
P>0 _ consumption
P<0 _ buying

tion, we can see the behaviour of the 
entire microgrid during the emulation.

You can observe how the energy flows 
have adapted to the required conditions 
in real time. 

At night, as consumption is not required 
for HVAC, the batteries were charged. 

At times of peak consumption the 
energy produced and the energy 
accumulated in the batteries was used 
to mitigate this effect.

It has been shown that the intelligence 
of the Microgrid, in the form of the 
algorithms implemented, performs real 
time management of all of the assets.
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During the entire emulation, 

the SCADA system captures 

the electrical parameters

Finally, having analyzed this 

information, we can see the 

behaviour of the entire microgrid 

during the emulation.

Importantly, although the environ-
ment has been emulated, the 
current flows between the different 
elements are real and the passage 
from an emulated environment to 
areal one is very small, as oppo-
sed to a simulation where one 
environment is “computerized” and 
the other is electric.

The great advantage is that just as 
this environment has been 
created, we can create any other 
one that allows us to validate the 
solutions that will make the 
distributed model a reality.

Conclusions                               

The attained results have met all the 
objectives of the project.

•	 We have an experimentation platform 
suitable for all stakeholders.

•	 We have demonstrated the technical 
viability of the distributed generation 
model.

•	 The EV is not only not a problem but 
an active part of this new model.

•	 We have shown the need for new 
management models based on 
proactive systems.

•	 This project has also given us a 
glimpse of new development challen-
ges that will undoubtedly appear on 
the market in product form in coming 
years.

And of course it has highlighted the 
smooth operation of the consortium, in 
which, apart from a high level of 
technological knowledge, there have 
been extraordinary personal qualities. 
It is certain that we will work together in 
the future on new challenges.

Presentation of the Project at the 
Smart City Expo World Congress 
held in Barcelona

It was impossible to imagine a better 
framework than this event to present 
the results of this project. Indeed the 
Smart City Expo World Congress 
ended its first edition as the new 
international landmark in the field of 
intelligent cities. For four days, Barcelo-
na brought together 6160 professionals, 
118 companies and 367 speakers to 
debate how the cities of the future must 
be. Delegations from 51 cities on five 
continents also attended. 

Project participants at the 
Consortium Stand at the 
Smart City Expo taken place 
in Barcelona, and general 
view of the stand.
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applications
Sergio Julián

CBP division. 
Customized & Branded Products

“The first thing my parents taught me is 
that there is always someone needier 
than yourself and giving back what you 
earn is part of the world order”.
These were the words of Sir Edmund 
Hillary, who made history by being the 
first man to reach the summit of 
Everest way back in 1953. His humility 
and kindness stood out; the first of 
these values allowed him to scale the 
highest heights- this example perfectly 
illustrates this- always keeping his feet 
on the ground.

But what does Edmund Hillary and the 
Himalayas have to do with this CIRCU-
TOR Magazine, you wonder? Well, a 
lot, and I think you will agree if you 
keep reading: CIRCUTOR’s corporate 
values - stressed from its beginnings- 
include humility, work, a culture of effort 
and creative thinking. These have 
formed and form part of the whole 
team, from the first to the last person in 
the organisation. These and other 
values are inherent to all projects that 
have been successful from the outset. 

Perhaps humility is the most universal 
quality because you can only reach the 
top if you never forget where you came 
from.

By way of recent successful CIRCU-
TOR projects we could mention the 
equipment for power factor correction in 
Algeria, based on mobile substations. 

Algeria has enormous energy needs 
especially in remote areas far from the 
cities, and may be one of the Mediter-
ranean countries with the highest 
energy investment in coming years. In 
fact, the Algerian government recently 
announced the construction of 10 new 
plants for 2018 with a value of about $9 
billion. 
These capacitor banks were part of a 
€50 million project and part of the 
construction of the Mediterranean 
network project linking the electrical 
networks of the Maghreb area with the 
European area.

The novelty of these CIRCUTOR units 

lies in their mobility, as medium voltage 
reactive batteries are usually in a fixed 
position; in this case, as already 
commented, they were designed for 
mobile generating equipment (substa-
tions) in the south of the country due to 
geographical, seasonal consumption 
needs. The challenge was not to offer 
equipment where CIRCUTOR is 
well-known in the market, but to provide 
sufficient guarantees in terms of 
mechanical strength and electrical 
safety given the installations’ mobile 
nature, to which the more than probable 
thermal contrasts of the country had to 
be included; and all of this was achieved 
by first understanding the concept and 
then applying the necessary measures 
to ensure the useful life of these 
installations. In this case we applied the 
CIRCUTOR formula, the one Hillary 
used, as elements for success- the 
culture of effort and, above all, creative 
thought, because now we know that 
something is considered impossible if it 
has never been done before, which 
does not mean it is unachievable. 

The effort’s culture  
Application in moving installations 
through Power Factor Correction 
capacitors banks

direct e-mail:  cbp@circutor.com

mailto:cbp%40circutor.com?subject=
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Alex Gálvez

CBP division. 
Customized & Branded Products

CIRCUTOR solutions for 
converting frequency in  
wind turbines
With over 20 years of experience, 
CIRCUTOR has become a landmark in 
the market for filtering solutions for 
frequency conversion. This position has 
been achieved by working together, 
throughout this time period, with leading 
manufacturers in the sector, continually 
adapting CIRCUTOR solutions to the 
specific needs of customers and 
markets. One of the sectors in which 
CIRCUTOR has stood out is wind 
generation.

Before getting to the details of the 
filtering solutions for wind turbines, it is 
important to understand their basic 
operation, which is based on 2 conver-
sion processes: kinetic energy passing 
to mechanical energy and then to 
electrical energy. These processes are 
performed by the wind turbine’s main 
components:

 • A rotor that extracts the kinetic 
energy of the wind and converts it into 
mechanical energy.

 • A gearbox which increases the 
number of revolutions of the rotor until 
the requirements of the generator are 
reached.

 • A generator that converts this 
mechanical energy into electrical 
energy.

 • A frequency transducer that adapts 
the electrical signal coming from the 
generator to the network require-
ments (perfect sine wave at 50 Hz for 
Europe and 60 Hz for the US).

And it is this function of converting the 
generated electrical signal into one that 
can be used for transport and domestic 
industrial consumption where CIRCU-
TOR filtering solutions enter into play. 
This is due to the input and output filters 

installed in the frequency transducers 
to eliminate the interference produced 
during the signal conversion. 

These filters are made up of passive 
elements such as inductances and 
capacitors. CIRCUTOR lends its 
customers all its experience in the 
manufacture and design of these 
components, adapting them to the 
mechanical and electrical needs of 
each specific transducer on the market. 

A clear example of CIRCUTOR’s 
leadership can be found in the design 
and manufacture of inductances in line 
with market demand for increased 
power density.  This trend consists of 
manufacturing wind turbines with the 
maximum possible power with a 
minimum size, with the goal of maxi-
mally optimizing the installed power  
per m3.

This high degree of efficiency achieved 
by CIRCUTOR in the design and 
manufacture of inductances minimizes 
the space needed for their installation.  

These high-efficiency designs permit 
the optimization of the material used in 
the inductance with the corresponding 
cost reduction that this entails.  

Another CIRCUTOR success story 
within this market is the manufacture of 
inductances for frequency transducers 
installed in offshore wind turbines. 
These inductances were designed 
taking into account all the requirements, 
both mechanical and corrosion-related, 
entailed by the installation of these 
components in a wind turbine at sea.

Apart from this, CIRCUTOR has a 
range of capacitors for power electron-
ics, designed to meet market specifica-
tions, such as high efficiency at 
switching frequencies and lifespans.

All this has positioned CIRCUTOR as a 
landmark within the market for filtering 
solutions for frequency transducers, not 
only for wind turbines but also for the 
photovoltaic, marine and automation 
markets, among others. 

Rotor

Gearbox

Generator

Frequency 
transducer
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CVM-1D, Its compact 
size, with only 1 DIN 
module (18 mm), allows it 
to be installed in any 
electrical panel.

Carlos Córcoles

Measuring division

The smallest and 
most powerful on 
the market

In order to offer its customers the tools 
necessary to perform efficient electrical energy 
management, CIRCUTOR is continually 
innovating and is introducing the smallest and 
most powerful single-phase power analyzer on 
the market, which makes it possible to meas-
ure the electric variables and energy consump-
tion of single-phase loads, up to 32 amps, 
directly (without the need for current 
transformers).

Its compact size, with only 1 DIN module (18 
mm), allows it to be installed in any electrical 
panel. It has a 6-digit LCD display with a sign 
that displays up to 24 electrical parameters 
(instantaneous, maximum and minimum). It 
also has a RS-485 Modbus/RTU communica-
tions port to centralize all the energy informa-
tion in CIRCUTOR PowerStudio software or 
other management software.

Main Features

Variables measured:
Voltage, Current, Active Power, Reactive Power (L/C), 
Apparent Power, Power Factor, Active Energy, Reactive 
Energy, Partial Energy Meters.

Features:
•	 Six-digit LCD Display
•	 RS-485 Modbus/RTU interface
•	 Programmable impulse output
•	 Metering in four quadrants

Energy consumption control applications:
•	 Student residences / Hotels
•	 Marinas
•	 Shopping centres
•	 Buildings with rented office space
•	 Campsites
•	 General single-phase domestic and industrial lines

TCP2RS+

CVM-1dCVM-1dCVM-1d

RS-485 Ethernet

ELECTRIC
PANEL

Room RoomRoom

201 202 203

TCP2RS+ is a gateway 
aimed to convert the 
physical medium Ethernet 
to RS-232 or RS-485, or 
vice versa The unit has a 
Web	Server	to	configure	its	
parameters.

CVM-1D
Single-phase 
power analyzer

All in 1 DIN

mailto:medida%40circutor.es?subject=
http://circutor.com/m-measuring/m5-electrical-power-analyzers/power-analyzers-cvm1d-series_p_270.aspx
http://circutor.com/docs/Ca_M5_03.pdf
http://circutor.com/news/tcp2rs-ethernet-communication-gateway_m_1085.aspx
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Applications               

Its programmable impulse output allows 
the unit to independently indicate an 
abnormal situation in the installation via 
alarm operations, or by sending 
impulses proportional to the energy 
consumed (or generated) to central 
energy meter devices, automatons or 
others.

Just one button lets you configure the 
parameters necessary to perform 
metering according to the user’s needs 
and configure the communications 

PowerStudio
Embedded 7000

Router

parameters required to integrate the 
unit into any Modbus/RTU communica-
tions network.

Suitable for:
 • Generation installations, thanks to its 

4-quadrant metering (consumption and 
generation)

 • Installations with rotating customers 
(camp sites, bungalows, student 
residences, rental offices, and others) 
thanks to the partial resettable energy 
meters. 

Floor B
Office 4

Floor A
Office 2

Floor C 
Office 6

Floor B
Office 3

Floor A
Office 1

Floor C 
Office 5

Router GPRS

Ethernet

Technical features

Power supply circuit  
Single-phase power supply  230 VAC ±20%
Consumption   1.5 V·A
Frequency  50 / 60 Hz

Metering circuit
Nominal phase-neutral voltage 184 VAC to 276 V AC
Frequency  50 / 60 Hz
Nominal current  32 A
Minimum current  250 mA
Maximum current  36 A

Output transistor features
Opto-isolated transistor type (open commutator) NPN
Maximum operating voltage  35 VDC
Maximum operating current  50 mA
Maximum frequency  5 imp/s
Impulse duration   100 ms (configurable)
Insulation   3.7 kV RMS / 1 min

Communications
Port / RS-485 Protocol / Modbus/RTU

Environmental conditions
Working temperature      -10 ... + 50 ºC
Protection degree       IP 31
Humidity (without condensation) 5 ... 95%
Maximum altitude       2000 m

Safety
Type of insulation EN 61010 Electric shock protection
by double Class II insulation

Standards
IEC 664, VDE 0110, UL94-V0, EC 801, IEC 348,  
IEC 571-1, Class B
EN 50470-3 in Active Energy, Class 2 EN 62053-23 in 
Reactive Energy,
EN 50470-1, EN 61010, EN 61000-4-3, EN 61000-4-4, 
EN 61000-6-4, EN 55022

http://circutor.com/m-measuring/m9-software-electric-energy-management/powerstudio_p_219.aspx
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Vicente Sánchez

Electric Protection & 
Control division

Maximum safety 
and continuity of 
electric supply

New self-reclosing 
systems for 
circuit breaker 
protection

Among our innovative devices dedicated to the protection, preven-
tion, management and control of our electrical installations, we 
highlight the new and compact motorised automatic reset circuit 
breaker switch model, RECmaxP.

The motor control includes: 

 • Test/Reset button for trip/reset.
 • Pluggable terminals for easy wiring.
 • External signalling of protection status. 

It needs no external elements to automatically reclose. It is resetta-
ble by following a specific reclosing system sequence. 

We have a robust and safe application occupying a very small space, 
adaptable to a DIN rail.

Applicable for the protection and control of single-phase installations 
(2 poles) and three phase plus neutral (4 poles) up to 63 amp. 

Associated circuit breaker:
 • 2/ 4 poles
 • Up to 63 A
 • C or D curve (consult for other types)
 • Cut off power 6 kA / 10 kA 

Reclosing system sequence: 
 • 3 timed attempts every 3 minutes.
 • Reclose count reset time 15 minutes.

Mechanical blocking available

Outputs by relay:
 • Indicates protection status
 • Indicates blocking after max. reclosing 

attempts

External input:
 • Remote control, external control of 

tripping and/or reclosing system”

mailto:prot.diferencial%40circutor.es?subject=
http://circutor.com/p-proteccion-y-control/p2-prot-diferencial-y-magnetotermica-con-rec-auto/reconexion-magnetotermica_p_238.aspx
http://circutor.com/docs/Ca_P2_03.pdf
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1

Motor restart lever 
The default position is down. 
In the event of reconnection, 
the lever rises by pushing 
the switch handle. Once the 
operation is finished, the 
lever returns to its initial 
default position.

2

Locking system 
This allows the possibility 
of automatic reclosing 
system to be mechanically 
disabled. The locking 
operation can be sealable.

4

Bottom plug-in terminal 
Vertical wiring connection.

The motor control inputs 
are wired like the status 
outputs here.

5

Top plug-in terminals 
Vertical wiring connection.

The nominal voltage of 
the single-phase power 
supply is connected.

3

5

1

4
2

Connections
Motor power supply voltage  
230 V ac 
SINGLE-PHASE INSTALLATION 
(2 poles, L + N)

380 V ac
THREE-PHASE INSTALLATION 
(3/4 poles, 3L / 3L + N)

The motor power supply 
must be external to the 
installation to be protected 
(operation) or connected 
from the motorized circuit 
breaker input. In no event 
must the powered thermal-
magnetic output be 
connected.

3

 • Green LED ON
 The circuit breaker is 

closed

 • Red OFF LED  
Indicates that it is open 

 • The REST / TEST 
button has a double 
function depending on 
the previous status of the 
circuit breaker
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Quality & Metering 
division

The current economic crisis has had a 
significant worldwide impact and has 
forced European companies to innovate 
and improve their processes, products 
and business models, and even to 
reinvent themselves in order to over-
come these difficult years. Entry into 
the foreign products market with 
countries where labour is a differentia-
ting factor has forced European 
companies to enhance and focus on 
their outstanding characteristics, as 
opposed to low-cost products. Invest-
ment in R+D+I has helped many 
companies to survive several years of 
deep economic crisis, as they have 
been able to offer customers better 
products, allowing them to increase 
productivity and meet existing needs 
with innovative and technological 
products.

Clearly the quality of electrical installati-
ons is a key factor in achieving producti-
vity targets set by any company. 
Besides having a constant and stable 
electric supply, it is important to monitor 
and act in case something unexpected 
happens. A problem with the electric 
supply can set off a chain of events in 
an industry (or in the electric distribution 
lines) that lead to considerable econo-
mic losses. There is direct and fatal 
impact on a company’s productivity.

As this is an existing market need, 
CIRCUTOR has been developing, 
manufacturing and marketing network 
power quality analyzers for over 20 
years that have helped companies to 
monitor and prevent problems related to 
poor quality electric supply.

In recent years, CIRCUTOR has worked 
on improving the range of network 
power quality analyzers, investing a 
significant amount of human, technolo-
gical and financial resources. The 
confidence that only innovating and 
offering our customers cutting-edge 
products with the highest standards of 
quality can bring has allowed CIRCU-
TOR to grow from year to year and be 
at the forefront of technological deve-
lopment in the electricity market by 
offering solutions e3 (electrical energy 
efficiency).

The new range of network power quality 
analyzers, EMS-QNA500, offers a 
precise and detailed measurement of 
the electrical installation’s situation and 
allows for a detailed analysis of any 
abnormality (disturbances, supply 

New system of modular 
CIRCUTOR products for the 
control and management of 
electrical installations

SGE QNA 500
Modular Power  
quality analyzer

mailto:metering%40circutor.es?subject=
http://circutor.com/docs/Ca_Q2_03.pdf
http://circutor.com/q-quality-metering/q2-analizadores-de-la-calidad-de-suministro/analizadores-de-la-calidad-de-suministro-electrico_p_171.aspx
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Multi- access

Multi- port

Multi- protocol

SGE QNA 500

Modular power quality analyzer
 y Records the principal electrical 
parameters and transitory disturbances
 y Expandable up to 5 modules 
(measurement, input and outputs, etc.)
 yMMM system: Multi-port, Multi-
protocol and Multi-access

interruptions, unwanted tripping or 
damage to machines) thanks to their 
accuracy, registration and easy 
monitoring.

EMS is the new system of modular 
CIRCUTOR products for the control and 
management of electrical installations. 
EMS-QNA500 is the first module that 
CIRCUTOR has launched with the aim 
of facilitating measurement and analysis 
of the quality of the electric supply in 
both industry and utilities.
The network power quality analyzers 
EMS-QNA500 offer a lot of interesting 
features for users such as the capture 
and recording of disturbances, the 
measurement of all of the installation’s 

electrical parameters (voltage, current, 
power and energy) and the most 
important parameters in the measure-
ment of quality for any installation such 
as the rate of total harmonic distortion 
(THD) and the flicker.

EMS is a MULTI system.  
This is how CIRCUTOR has termed this 
innovative system consisting of 3 major 
cores:
1. MULTI-PROTOCOL 

Modbus/RTU. Modbus/TCP, Web, 
ZMODEM, COMTRADE

2. MULTI-PORT 
RS232, RS485 and ETHERNET

3. MULTI-ACCESS 
WEB Server, FTP Server

Incorporating standard communications 
protocols such as MODBUS/TCP, the 
use of WEB servers and FTP servers, 
and registration on COMTRADE 
standard formats of registered distur-

bances, allows for the integration of this 
product in existing control and manage-
ment applications.
CIRCUTOR has accompanied its 
electrical measurement equipment with 
application software (SCADA PowerS-

tudio and PowerVision +), to help users 
analyse the information. It is just as 
important to have precise and versatile 
network power quality analyzers as it is 
software that can filter useful informa-
tion to the user in order to simplify 
processing and show indicators 
understandable to the user, facilitating 
decision-making.

CIRCUTOR, at the forefront of electrical 
measurement, offers a new tool for 
increasing productivity, reducing costs 
associated with the poor quality of 
electric supply and improving the state 
of electrical installations with this 
evolution of solutions in measuring the 
quality of the electric supply. 
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Is it really worth paying 
the penalty for reactive 
energy consumption?

CIRCUTOR provides the ultima-
te solution for customers who do 
not consider the installation of a 
power factor compensation unit 
to be cost-effective, due to the 
fact that payback is not achieved 
within a reasonable time frame.

The increased penalties for excessive 
consumption of reactive energy, 
together with the progressive and 
irreversible increase in energy costs in 
general, and of electrical energy in 
particular, implies that a large number 
of end users need to rethink installing a 
power factor compensation unit in order 
to reduce their electrical energy 
consumption bill.
Many three-phase suppliers with 
contracted power in the lower range, 
basically between 15 kW and 25 kW, do 
not currently have a reactive power 
compensation system. This situation 
has been principally brought about by 
focusing on installations with a relatively 
small reactive energy consumption 
(kvar.h) compared to their active energy 
consumption (kW.h), which implies that 
the resulting penalty amount to be 
applied, through a surcharge for a cos 
phi of less than 0.95, is not excessive. A 
low surcharge implies that the installa-

tion of an automatic capacitor bank 
could mean an investment with a very 
attractive period of return (payback), 
leading the consumer to prefer paying 
this penalty instead of trying to elimi-
nate it.
This reality, however, does not hide an 
unavoidable fact, and that is that an 
excellent opportunity to bring down the 
electric bill is being wasted. Thus 
CIRCUTOR has launched on the 
market a unit designed to combat this 
situation: the ACD individual compensa-
tion modules.
This equipment consists of just one 
capacitor step, and is suitable for the 
type of consumption experienced by a 
large number of these suppliers, 
especially installations in the service or 
tertiary sectors (not industrial). It is a 
type of consumption featuring a 
highly-stable load curve; that is, without 

significant changes in the number of 
receivers connected during its period of 
activity. This consumption stability 
makes it possible to obtain effective 
compensation of the reactive power 
using only one step, without the need 
for automatic capacitor banks made up 
of several groups of capacitors, which 
also have a high price. Consequently, 
the immediate effect of these ACD-
Series units is the reduction of the 
payback period of your installation 
compared to what it would be with an 
automatic capacitor bank.
Anyway, the foregoing is in no way an 
obstacle to continue recommending, as 
a priority, the use of an automatic 
capacitor bank, which in every case will 
allow a more accurate adjustment of the 
capacitors connected to the reactive 
power demand of the receivers of the 
installation to be compensated.

Individual reactive 
compensation modules
ACD Series

mailto:reactiva%40circutor.es?subject=
http://circutor.com/r-compensacion-de-energia-reactiva-y-filtrado/r3-baterias-automaticas-de-condensadores/condensadores-con-proteccion_p_188.aspx
http://circutor.com/reactiva.aspx
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The individual compensation 
modules of the ACD series are 
made up of a cylindrical 
CLZ-model three-phase 
capacitor, managed by a 
three-phase contactor 
(including quick discharge 
resistances) and protected by 
a tripolar circuit breaker and a 
tetrapolar residual current 
circuit breaker. The control of 
the step connection is 
performed by a DIR2-type 
reactive relay, which reads the 
reactive consumption through 
the signal from an efficient 
MC1-series CIRCUTOR 
current transformer (transfor-
mation ratio XXX / 0.250 mA).
All the components are located 
inside a metal cabinet, colour 
garnet RAL 3005, with IP 21 
protection degree, for wall 
assembling with fastening 
screws.

The use of efficient transformers with 
a secondary value of 250 mA instead 
of the usual 5 A, for reading current 
intensity with the DIR2 reactive relay, 
also provides the advantage of 
guaranteeing that, regardless of both 

the distance between the transformer 
and the DIR2 relay and the cable 
section used, the current metering 
signal will reach the reactive relay with 
sufficient power and accuracy, while 
significantly minimizing the losses 
produced by the impedance of the 
cable in relation to the losses 
produced with a standard 5 A 
secondary.

Another notable aspect is that the 
configuration and make-up of the 
equipment significantly facilitates its 
installation on the network. In the 
great majority of cases, its compact 
dimensions allow enough space to be 
found to assemble it on the wall; and 
the inclusion of both circuit breaker 
and earth leakage protection ensures 
that it meets the installation require-
ments defined in the Low-Voltage 
Electrotechnical Regulations (REBT), 
for the common case of a short 
distance between the ADC and the 
General Low Voltage Board of the 
network connection power cables.

Conclusions

The individual ACD compensation 
modules provide the perfect balance 
between the implementation of a 
reactive energy compensation system 
and a reasonable payback for installa-
tions whose consumption profile does 
not entail the need to apply the techni-
cal advantages offered by automatic 

capacitor banks made up of various 
steps controlled by a reactive regulator. 
Just a few penalties in a monthly range 
of between €25 to €30 would justify 
assembling an ACD unit, making it 
possible to eliminate the surcharge for 
excessive consumption of reactive 
energy in virtually all installations. 

MCI-20 current 
transformer

ACD connection 
diagram

Contactor
Fast discharge resistor

DIR relay

3-Pole MCB

Terminals for 
C.T. connection

RCCB 30 mACapacitor Photo of open 
ACD

CIRCUTOR, the most 
complete range of 
solutions for power 
factor correction on 
the market.
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Taking on complex charging equipment 
for stations with a large number of EVs 
represents both a challenge and an 
opportunity for companies specializing 
in energy management and for manu-
facturers of Power Supply Systems for 
Electric Vehicles (SAVE). From a 
technical standpoint and with respect to 
charging infrastructures, equipment and 
features, these are installations of a 
certain complexity, bearing in mind the 
simultaneous charging of a large 
number of vehicles, and given that the 
power and energy of charging and the 
station itself must be optimized. 
 
Considering the number of EVs and 
their technical features, the design and 
planning of charging equipment should 
be looked at in terms of their expected 
power, protection and measurement 
elements, the most appropriate and 
robust communications systems and 
management equipment and software.

Within the diverse range of achieved 
experiences, the projects undertaken 
for the management of 10 to 70 units of 
electric vehicles stand out and are 

considered to cover the following 
aspects:

 • Safety of personnel, vehicles and 
stations.

 • Operational reliability and simplicity.
 • Versatility and capacity to adapt to 

different environments and 
requirements.

 • Control of available power.
 • Complete energy management.
 • Measurement, control and correction 

of possible disturbances, etc.

As seen in the previous list, all of these 
requirements, which are numerous, 
should always be considered in the 
context of the lowest possible cost.

In addition, the chosen system must be 
able to store, communicate, and provide 
all necessary information in various 
types and formats (graphics, databas-
es, summaries and reports, incident 
and event listings, etc.) for different 
users. For example:

 • EV drivers, who must be trained in 
technical features and the use of new 
vehicles.

 • Service and maintenance personnel, 
to whom specialized technical 
information must be provided.

 • The direction and management of the 
company, to whom all information 
relating to optimizing management 
and costs must be provided.

A typical example of operation can be 
summarized in the case of a municipal 
service fleet with vehicles for two daily 
shifts, whose operators must be 
assured that the EV is charged and 
operational from the first moment of use 
in order to operate at full capacity. 

During working hours the service is 
performed almost without noise and 
emission of pollutants (an aspect that 
not only citizens are thankful for, but 
also the drivers themselves), and once 
the service has been completed, they 
return to the parking area where they 
find a free parking space to park and 
connect their vehicle. 

Once the EV is parked and the connec-
tion is established, the charging request 
must be made. At this point, the system 
identifies the vehicle connected and 

Charging 
infrastructures and 
their features  

mailto:rve%40circutor.es?subject=
http://circutor.com/recarrega.aspx
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analyses whether power is available at 
the station. If there is, it will start 
charging; but in case that there are 
multiple vehicles connected which are 
using up all available power, it stores 
the charging request reporting that the 
vehicle is in “standby” mode waiting for 
electrical power. Another advanced 
feature is that once the charging and 
discharging cycles experience is 
acquired, charging strategies are 
offered in response to various energy 
costs depending on the time period.  

Upon entering the parking area there is 
a monitor that shows the free and 
occupied spaces, connected vehicles 
(charging or on standby), charged 
vehicles and those which are out of 
service. All the information is stored in a 
SCADA for energy management, where 
any data, in real time or historical, can 
be viewed; the system has the capacity 
to generate alarms in case of any 
incidents.    

Its importance at the time should be 
noted, having had the first charging 
experiences with groups of EVs from 
various sources and technologies. The 
assumption that electronic devices 
incorporated into the EVs could 

respond as non-linear electrical 
charges was confirmed as soon as the 
stations were equipped with power 
analyzers. The presence of this 
equipment allowed for the identification 
of disturbances caused by the equip-
ment and its possible effect on the 
entire installation. In actual field tests, it 
was found that the simultaneous 

charging of several EVs could generate 
a significant harmonic distortion (mainly 
of the third harmonic in single-phase 
systems and the fifth in three-phase) as 
well as generating potentially danger-
ous neutral currents. The communica-
tion of such problems, which did not 
even appear in international specialized 
literature, was presented to the expert 
community in a paper to the IEEE 
Vehicle Power and Propulsion Confer-
ence held in Lille in September 2010 
and was published in the magazine that 
year. 

Once the disturbances were deter-
mined, it was followed up by the design 
and manufacture of an active filter to be 
placed upstream, at the entrance of the 
network to completely re-establish the 
wave quality and solve any possible 
problems. It was determined that with 
this type of equipment it is always 
advisable to install a power analyzer 
that allows for the monitoring of the 
installation and to carry out preventive 
maintenance that can anticipate 
potential problems.

Another highly recommended practice 
is to provide communication to all 
control, measurement and protection 

equipment, feeding the SCADA which 
has been designed to carry out smart 
energy management. It centralizes all 
the information and decides on strate-
gies for energy management, both for 
charging EVs and in all the installations 
and the building itself. Modern systems, 
being open and modular, have great 
potential for future strategies and 
extensions.

Some companies have conducted 
studies that consider the amortization of 
new electric vehicles fully viable, 
especially those with less power, over a 
period of ten years or less, while the 
amortization of a higher capacity EV is 
still impractical from a financial point of 
view.

Another key sector for developing EV 
company fleets lies in the renting 
business, which should make the option 
of new EV versions available to 
customers as an alternative to conven-
tional vehicles.  

On the immediate horizon, charging 
options with electricity from renewable 
sources (photovoltaic and microeolic) 
are already emerging, an area which 
can be developed greatly with distrib-
uted generation and the possibility of 
offering installations for self-consump-
tion. Of note finally is the importance of 
reducing greenhouse gases, which is 
illustrated through the distribution and 
use of EV fleets. This expansion 
facilitates the preparation of emissions 
inventories, to easily compare emis-
sions from fuel consumption with those 
from the mix of power generation and 
energy consumed by EVs.  

Experience in highly complex charging 
installations, such as the ones de-
scribed above, allows us to be optimis-
tic about charging systems in car parks 
for company EVs, with smart systems 
that enable complete energy manage-
ment not only in charging, but through-
out the whole company, covering issues 
that were ignored or underestimated.  
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with renewable energies

Let us examine a few concepts:

•	 Own-generation 
The capacity to produce electrical 
energy using renewable sources and/
or the use of industrial or other 
processes, especially heat.

•	 Cost of Energy (LCOE) 
Cost (€/kWh) of the electrical energy 
produced, bearing in mind the 
investment, the operating costs, 
maintenance and financing within a 
certain time frame.

 • Grid Parity
   Coincidence between the costs of the 

electrical energy supplied according 
to the traditional model and the cost 
of electrical energy own-generated 
(LCOE) with one’s own sources.

 • Self-consumption 
Consumption of one’s own generated 
electrical energy and exportation of 

Jordi Lorca

Microgrids and 
self-generation with 
renewable energies 
division

The present framework    

The present situation is one of a sharp 
rise in the use of renewable energies in 
electrical energy production and 
constantly falling costs. The cost of the 
electrical energy that is generated, 
transported, distributed and commer-
cialised according to the traditional 
model is also constantly increasing.  
There is a clear will to reduce the use of 
fossil fuels and toxic gas emissions.

This situation is reflected in EUROPE-
AN PARLIAMENT DIRECTIVE 
2009/28/EC and in the legislation of the 
member states setting out the path to 
reducing toxic emissions
with the growing use of renewable 
energies through self-generation within 
a framework of distributed generation 
and self-consumption.

the surplus energy to the grid, or 
importation of all energy that might be 
lacking.

 • Net Balance 
The balance between the energy 
exported and imported in a self-con-
sumption system.

LCOE (Levelized Cost of Electricity)
I=  Investement
M=Maitenance and Operation Cost
E= Energía producida Generated   
     Energy
r=  Discount rate

SELF-CONSUMPTION. 
The new model

direct e-mail: renovables@circutor.es

mailto:renovables%40circutor.es?subject=
http://circutor.com/docs/Cat_Renovables_GB.pdf


ne
w

s

23


Technological Aspects         

There has been a substantial develop-
ment in solar photovoltaic energy in 
recent years, and also technological 
development in wind turbines and 
co-generation systems along with 
increasingly reliable power electronics 
in energy transfer and transformation 
systems.

Technological developments that 
enable the incorporation of different 
generation sources distributed around 
the territory to bring the energy closer 
to the point of consumption. 
This distributed generation is easy to 
integrate in the traditional electrical 
network supply and allows it
to be used as a support and/or storage 
system in which it is possible to export 
(store) or import 
(consume) the energy that might be left 
over or lacking, which means that we 
can view the centralised electrical 
network as a large battery.

Easy communications and the com-
puter systems’ great processing 
capacity make it relatively easy to 
integrate different sources of distributed 
generation in more complex systems 
such as smart-grids.

We can see a typical case of domestic 
self-consumption in Fig 1.

Self-consumption with Net Metering
In the present situation, changes in 
legislation and technological evolution 
are bringing about a change of model 
in the use of electrical energy, a model 
we could call “Self-consumption with 
Net Metering”, which offers numerous 
advantages over traditional large-scale 
centralised generation, transport, 
distribution and commercialisation.

Maybe the most obvious advantage is 
the distributed model’s energy efficien-
cy with respect to the centralised 
model, as numerous losses are avoided 
in transformation at source, in transport 
and in further transformation at destina-
tion. It also means a smaller investment 
in the infrastructures needed to carry 
out centralised transformation and 
transport.

Another significant effect is its impor-
tance in economic activity in the 
European countries that see that the
energy business is also distributed and 
that customers are now energy produc-
ers at the same time. It improves the 
balance of payments and energy 
dependence by reducing the consump-
tion of oil, gas and increasing that of 
products with their own technology, 
such as solar panels, wind turbines, 
control electronics etc. 

SC-36

UD-80

Dual 
inverter

Dispenser B II

DAM II

CVM MINI

Finally, and no less important, are the 
environmental advantages in the fight 
against climate change and the 
fulfilment of the Kyoto agreement.

As in all changes of model and particu-
larly in something as important as 
energy, the transition will cause no few 
problems and we must be prepared for 
it, since this new paradigm is already
here and there is no way back.

Fig. 1
Typical case  
of domestic 
self-consumption

Battery and conversion 
supervisory controller 

Battery charger 
MPPT function 

Electricity dispenser 

http://circutor.com/docs/Ca_Q1_03.pdf
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