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editorial

Ramon Comellas

President of 
CIRCUTOR

The Internet and electrical energy

There are certain similarities between the Internet and the possible 
nature of the future supply of electrical energy.

Just 20 years ago we received information centrally from very few 
sources: television, radio, newspapers, etc. However, with the arrival of 
the Internet, information has become popular and anyone can give 
their opinion online, it is no longer the monopoly of just a few.

Something similar is happening with electricity and will undoubtedly 
continue to become more widespread. It is no longer just a few power 
stations that generate the electricity we consume, as thousands of 
small producers have emerged that generate small amounts of 
electricity for own consumption and which discharge any surpluses 
into the grid, while receiving energy from the grid when their own 
generation is insufficient. In this case the only common element 
between producers is the electrical network. Just like the Internet, the 
network is also the only element shared.

It is true that the electricity system has a few technical and legal 
problems which need to be ironed out for electricity exchange to 
become a reality, but we do have the resources to achieve this. Since 
green energy such as solar and wind power are used for individual 
production, this will help us better implement these systems and 
create a more environmentally-friendly future.
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direct e-mail: medida@circutor.es

SEACON BANGKAE
A new shopping centre with CIRCUTOR 
energy management system

Carlos Córcoles

Measure division

Located on the Petchakasam road, the 
main artery of Bangkok West, Seacon 
Bangkae is a 6 floor shopping and 
leisure centre opened to the public in 
September 2012.

The 300,000 m² centre was built by the 
company Seacon Bangkae Co., Ltd, 
and current energy needs in which 
energy management is essential for 
any business or company was a major 
consideration.

With a total rentable area of 170,000 m², 
divided into 11 major owners and more 
than 300 shops which consist of:

•	 Hotel
•	 Gym
•	 Restaurants
•	 Supermarket
•	 Small	clothing,	fashion	and	

accessory	shops.

Partial and total consumption management
In a shopping centre of those 
dimensions with such a high number of 
tenants, it is vital to have measuring 
units and energy management software 
that provides the partial consumptions 
of each of the establishments easily 
and quickly.  

The project, which was undertaken by 
AVERA, used more than 1,000 
measuring units consisting of power 
analyzers and energy meters.

This means that each tenant can know 
the energy consumption of their 
establishment at any time.

The information is sent via an Ethernet 
communications network and Modbus/
RTU to a central computer where the 
PowerStudio SCada deluxe 
management software is located, 
which centralises all the shopping 
centre's energy data.

This centralised energy management 
not only includes all the various 
leased premises but also the energy 
consumption of the whole 130,000 m² 
that make up the common areas and 
car parks. 

CVM NRG96

EDMk

CVMk2
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www.avera.co.th

A professional company with more than 
15 years experience in the Thai electrical 
market, aVERa Co, Ltd specialises in the 
distribution of electrical equipment for 
main and secondary electrical distribution 
panels (MDB and SMDB), applications in 
power control, measurement equipment 
and low voltage protection.

Recognized in the Thai electricity sector 
as "the best alternative" in the distribution 
of quality electrical equipment that best 
meets customer needs, while respecting 
commitments in a timely manner.

Avera fully appreciates and actively promo-
tes the importance of good energy mana-
gement, having installed energy manage-
ment systems for several infrastructure 
projects for large consumers and major 
users of electricity.

By employing the latest offerings in 
measuring equipment and intelligent en-
ergy management software, the monitor-
ing and supervision of energy consump-
tion and the detection of consumption 
abnormalies/wastages is enabled, result-
ing in substantial energy savings and 
greater efficiency in the management of 
plants and facilities.

Consistently providing high quality prod-
ucts and services to customers is the 
single most important business objec-
tive for Avera, achievable through re-
sponsibility, dedication, teamwork and 
commitment of all management and 
staff at Avera.

CIRCUTOR authorized 
distributorin Thailand.
associated with CIRCUTOR, Sa.

Energy supervision, maintenance,
allocation of costs, with CIRCUTOR's
equipment and other equipment
with Modbus communications.

As well as all the features offered by 
PowerStudio SCada , the DELUXE 
version aims to cover devices with stan-
dard connections. The PowerStudio 
SCada deluxe version, as well as incor-
porating all the CIRCUTOR drivers, fea-
tures generic connections, with the aim 
of being able to communicate with other 
devices that respond to the Modbus RTU 
or Modbus TCP protocol through a gene-
ric UDP, TCP connection or, in conse-
quence, Modbus TCP.

As well as being able to establish such 
connections, it can program the memory 
map of any device on the market with 
Modbus communications through the ge-
neric driver assistant. In other words, the 
user can define the registers desired 
from the Modbus equipment one by one, 
thus defining a new driver adapted to the 
application's needs.

Both numerical and binary variables can be 
configured in the generic Modbus driver.

Once the registers are entered in the 
Modbus driver, said variables can be 
registered as historical records and can 
be used to create SCADA monitoring 
screens, generate tables and graphics, 
parameterise alarms and implement 
customised reports.

Once the variables are integrated in the 
system, they can be exported to other 
systems via XML and even through OPC 
with the additional OPC Server module 
or the data rate of PowerStudio SCada 
deluxe can be converted to SQL with 
SQL data Export.

This complete application draws on the 
power of the management software and 
its versatility, as it integrates the SQL 
data Export tool for generating a SQL 
database of all the data recorded by the 
measuring units, integrating them if re-
quired in your management ERP.
This allows the user to use the data in 
the most effective way possible.
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Vicente Sánchez

Electric protection 
and control division

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

Nowadays, our industrial production 
processes and the myriad of services for 
individuals normally entail a constant 
demand for electrical energy.

Electrical service continuity ensures 
high energy management efficiency in 
our companies and quality of life for 
individuals in their homes or places of 
entertainment.

In electrical protection issues, one of the 
most commonly adopted solutions by 
protection devices is to cut off the electric 
supply to the area affected by the 
detected insulation fault:

• direct and indirect contacts, 
earth leakage protection

• Overload and short-circuit 
defects, circuit breaker 
protection

Therefore, we are faced with a 
critical electric supply continuity 
point, given that services and 
production processes are interrupted 
to protect people against 
electrocution or property against fire 
hazards or other damage, which 
weaken the electrical insulation of 
the electrical installation 
components.

Clearly, this is the correct decision. 
Safety comes first, even though we 
cannot leave our installations without 
electric service indefinitely, especially 
infrastructures, production processes or 
services with low or zero maintenance.

These types of applications make it 
necessary to use intelligent automatic 
reclosing protection devices. This 

implies devices that guarantee 
protection that activated only when the 
problem is real, and that have the 
capacity to re-establish the electric 
supply under the reclosing conditions 
required by the application, which can 
be activated or programmed according 
to our criteria. 

A New Generation  
Protection systems with automatic reclosing systems

Solutions for 
earth leakage protection 
and circuit breakers with
automatic reclosing system
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CIRCUTOR offers a wide range of solutions to 
 cater for different types of applications

The use of one or more devices will depend on the type of 
solution implemented.

Non-configurable units, as a compact solution for 
installations of up to 63 A:

•	 Self-rearming RCCBs, earth leakage protection/
reclosing system

•	 Self-rearming circuit breakers, circuit breaker 
protection/reclosing system

Type of solutions
A solution for situations that require configurable units for all 
types of installations:
  
•	 Electronic ultraimmunised earth leakage protection 

devices (50/60 Hz), which prevent sympathetic tripping of 
the earth leakage protection elements. Earth leakages 
are detected with the internal or external (WGC series) 
toroidal transformer (Ø mm). Tripping and, subsequently, 
self-reclosing procedures require an associated circuit 
breaker of the following type:

 � Contactor, models RaL/Ra 
 � Circuit Breaker with motor control, circuit 
breaker protection, MT, MP models

•	 Electronic self-reclosing devices of the circuit breakers 
with motor control, circuit breaker protection.

REC Max P Series REC2 Series

* The different programmable earth leakage relays allows to disable the reclosing system with a circuit breaker

Circuit breakerCircuit breaker

Earth leakage / circuit breaker *Earth leakage and circuit breaker

Earth leakageEarth leakage

RCCB reclosing system (In ≤ 63 A)

Programmable earth leakage relay 
with integrated toroidal + contactor

Programmable earth leakage relay + 
differential transformer + contactor

Automatic rearmable circuit breaker 
(In ≤ 63 A)

Programmable relay 
+ rearmable circuit breaker

Programmable earth leakage relay + 
integrated toroidal + 

rearmable circuit breaker (In ≤ 80 A)

Earth leakage relay + 
earth leakage transformer + rearmable 

circuit breaker

Programmable earth leakage relay + 
earth leakage transformer + 

rearmable circuit breaker

Protection Reclosing system
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The most complete range

Earth leakage protection with automatic reclosing system
2/4 poles range, up to 63 A

RCCB self-reclosing

REC2 / REC2C - 2 poles REC2 / REC2C - 4 poles

REC2 is a 2 or 4-pole RCCB associated to a compact 
motor and control set that enables the automatic and safe 
reclosing of the installation, provided that the leakage is 
not permanent.

The RCCB is reclosed automatically, in accordance with the 
work mode selected:

•	 Time sequence mode: After a switch trips, REC2 will 
make 6 reclosing attempts, with a timer set at 10, 20, 30, 
60, 120 and 600 s. If the group can not be reclosed, it will 
be locked in a trip status until it is reset manually.

•	 Insulation monitoring mode (30 mA): After the switch 
trips, REC2 repeats the previous sequence, but it 
measures the presence of leakage current in the 
installation before rearming the system.

LEDs are found on the front panel of the control module, 
they indicate the operational status:
•	 Manual or automatic reclosing
•	 Reclosing mode selected
•	 Reclosing status
•	 Lock status.

The REC2C model has an external NC output at the bottom to 
indicate when reclosing is not possible:
•	 Tripped unit: status that allows reclosing.
•	 Blocked by reclosing systems: unit tripped for more than 

15 minutes. Reclosing not allowed
•	 Unit without voltage: indicates that the tripped unit will not 

reclose after a trip

There is a sliding window to activate or deactivate the 
automatic reclosing of the RCCB.

Applications
•	 Domestic
•	 Supermarkets
•	 Shops
•	 Refrigerating chambers
•	 Industry
•	 Greenhouses

x5

IΔn
30 mA

300 mA

Key
TEST

n
40 A
63 A

Opt.
output

x7

IΔn
30 mA

300 mA

Key
TEST

ln
40 A
63 A

Opt.
output
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RGU-10 / C RaL WRU-10 RaL CBS-4 / C Ra / RaL

CBS-4 RGU-10

Toroidal 
included

Ø 28 mm

Earth leakage protection with automatic reclosing system
Infrastructures, services, industrial range

Ultra-immunized self-reclosing earth leakage relays

Contactor ContactorContactor
x4

x4

Available in:

Ø 25 mm,  
Ø 35 mm,  
Ø 55 mm,  
Ø 80 mm,  
Ø 115 mm,  
Ø 140 mm, 
Ø 180 mm, * 

220x105 mm,  
350x150 mm,  
500x200 mm.

* consult

 Toroidal / oval  

WGC  Series

Ultra-immunised self-reclosing earth 
leakage relays (RGU-10 C RAL, 
RS-485 communications) Associated 
earth leakage sensor, WGC  
contactor, associated circuit reaker.

The programmable earth leakage relay 
has a MODBUS protocol communications 
version (RS-485 output).

The dimensions of the internal diameter 
or window of the external sensor will 
depend on the nominal current and the 
Ø (mm) of the electrical installation wiring. 

Ultra-immunised self-reclosing earth 
leakage relays Contactor, associated 
circuit breaker.

The programmable earth leakage relay 
detects the insulation leakage via the 
internal sensor (Ø 28 mm). Installations 
of up to 80 A, for 2/4 poles. According 
to its configured value, IΔN, it activates 
the contactor to cut the voltage. The 
earth leakage relay then initiates the 
previously configured reclosing system 
sequence, activating the contactor to 
connect the voltage.

Ultra-immunised self-reclosing earth 
leakage relays (RGU-10 C RAL, RS-485 
communications)
Associated earth leakage sensor, WGC 
Contactor, associated circuit breaker.

The programmable earth leakage relay 
has a MODBUS protocol communications 
version (RS-485 output).

The dimensions of the internal diameter 
or window of the external sensor will 
depend on the nominal current and the 
Ø (mm) of the electrical installation wiring.

Model In (4 poles) IΔn
WGC 25 < 63 A 30 mA
WGC 35 63 - 80 A 30 mA
WGC 55 80 - 160 A 30 mA
WGC 80 160 - 250 A 300 mA
WGC 110 250 - 400 A 500 mA
WGC 140 400 - 600 A 1000 mA
WGC 180 600 - 800 A 1000 mA
WGC 220x105 800 - 1250 A 3000 mA
WGC 350x150 1250 - 2000 A 3000 mA
WGC 500x200 2000 - 4000 A 3000 mA

x3

t A
LCD
DISPLAY

Opt.

RS
485

N T
Opt.

RS
485x3

t A
LCD
DISPLAY

N TIn

6 to 
80 Ax3

t A
LCD
DISPLAY

N T
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REC Max MP

Toroidal
included

Ø 28 mm

RGU-10 / C MT WRU-10 MT

Serie MT Serie MT-FdE

x5,5 x7,5

IΔn

6...63 A
IΔn

6...63 A

2 Poles 4 Poles

IΔn

6...63 A
IΔn

6...63 Ax4,5

2 Poles

x6,5

4 Poles

x2
outputs

x2
inputs

Earth leakage protection and circuit breaker 
with self-reclosing system Range of services, industrial

Ultra-immunized self-reclosing earth leakage relays

Associated motorized circuit breaker

3 Poles 4 Poles

IΔn

80...250 A
81 x 130 x 

185 mm
108 x 130 x 

185 mm

* Other models from 400 A to 630 A.

Ultra-immunised self-reclosing earth leakage relays
Automatically rearmable circuit breakers

The programmable earth leakage relay detects the insulation 
leakage via the internal sensor (Ø 28 mm). Installations of up to 
80 A, for 2/4 poles. If there is earth leakage protection, according 
to its configured value, IΔN, it activates the motor or trigger coil of 
the MT/MP series circuit breaker to cut the voltage. The earth 
leakage relay then initiates the previously configured reclosing 
system sequence, activating the circuit breaker motor to connect 
the voltage. In case of an overload or short-circuit protection the 
circuit breaker is activated. After detecting the protection status, 
this earth leakage relay then initiates the previously configured 
reclosing sequence, activating the circuit breaker motor.

Ultra-immunised self-reclosing earth leakage relays
(RGU-10 C MT, RS-485 communications)
Associated external earth leakage sensor, WGC
Automatically rearmable circuit breakers
(motor control)

The programmable earth leakage relay has a MODBUS 
protocol communications version (RS-485 output). The 
dimensions of the internal diameter or window of the external 
sensor will depend on the nominal current and the Ø (mm) of 
the electrical installation wiring.

x3

t A
LCD
DISPLAY

Opt.

RS
485

N T In

6 to 
80 Ax3

t A
LCD
DISPLAY

N T
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In

6...63 A
In

6...63 Ax4,5

2 Poles

x6,5

4 Poles

REC Max P RRM

x1

Opt.

RS
485

Circuit Breaker Protection with automatic reclosing system
Infrastructures, services, industrial range

Relays with automatic reclosing

N T In

6...250 A

Automatic rearmable circuit breaker

The REC max P is a 2 or 4 pole circuit breaker associated 
with a compact motor and control assembly that enables the 
self-reclosing of the installation.

When the circuit breaker trips by default, the smart motor 
recloses in time sequence mode. After a switch trip the 
REC max P will attempt 3 reclosing procedures, with a 
timing of 3 minutes between successive reclosing actions. 
If it cannot be reclosed, the unit will be locked in a trip 
status until it is reset manually.

Self-reclosing relays, (RRM-C, RS-485 communications)
Automatically rearmable circuit breakers (motor control)

The RRM-P/C is a self-reclosing programmable electronic relay 
for circuit breakers with motor control. 

When the circuit breaker trips by default, the relay recloses in 
previously configured time sequence mode, after a switch trip. 
The programmable relay has a RRM-C Modbus protocol 
communications version (RS-485 output).

x4
Dimensions (DIN modules)

IΔn
30 mA

300 mA
Nominal currents

IΔn
30 mA

300 mA
Sensitivity

Key
TEST TEST button, earth leakage protection

In

6...63 A
Range of
nominal currents

N T Configurable self-reclosing
system parameters

t A Configurable earth leakage
protection parameters

LCD
DISPLAY

Display visualization

Opc.
output

Aux. contact 
status outputs

Opc.
input

Remote 
control input

Opc.

RS
485

RS-485 communication output

Symbols
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Comparison table. 
Protections with reclosing systems

Design of models with special 
features depending on especific 
needs, for example: preventive 
maintenance, control and 
telemanagement of electrical 
installations.

Protection Earth leakage Earth leakage Circuit breaker

Reclosing system Earth leakage Earth Leakage and/or Circuit breaker Circuit breaker

associated circuit 
breaker for protection 
purposes

Switch
Earth leakage

Contactor Motorized circuit breaker MT / REC Max MP / MT-FDE

Classification	of	models	
based on need, installation 
and features of the model.

REC 2 / C RGU-10 / C RAL WRU-10 RAL
CBS4 / C RA /
CBS4 / C RAL RGU-10 / C MT WRU-10 MT WRGU-10MTT RRM REC MAX P

Customer need

Continuity of service █ █ █ █ █ █ █ █ █

Status outputs Only REC2C █ █ █ █ █ █ █

Control, telemanagement, 
telecontrol █ █ █ █ █ █ █ █

LCD Display █ █ █ █ █ █

RS-485 communications █ █ █ █

Installation

Single-phase         

Three-phase (4 wires)         

Three-phase       

Used with external earth 
leakage 
transformers WGC

  

Built-in earth leakage transf 28 Ø 28 Ø 35 Ø

Nominal current ≤63	A Any,
Acc. to transf. ≤80	A Any,

Acc. to transf.
Any,

Acc. to transf. ≤80	A ≤63	A Any,
Acc. to transf. ≤63	A

Attached to DIN rail       Box  

Size in DIN modules 5 / 7 3 3 3 3 3 1 4.6 / 7.6

Protection features

Type A earth leakage protection 
(ultra-immunized)

TYPE a 
(IAW standard)      

Used for  
instantaneous protection       

Use as selective protection      

System	configurable
in time and current       

Pre-alarm output  

Standard IEC 61008-1 IEC 60947-2 Annex M, IEC 62020 IEC 60898

Reclosing system features

Number of reclosing, N 6

Programmable  
N T

3

Time between reclosings, T 10, 20, 30, 60, 
120 and 600 s 3 minutes

Energy meter  
RECLOSING RESET time 300 s 30 minutes
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Management and monitoring software

h t t p : // p o w e r s t u d i o . c i r c u t o r . c o m

With PowerStudio SCada you can:

  Guarantee the accurate energy supervision of your installation
  Achieve the preventive maintenance of all lines and installations

The RGU-10 C and CBS-4 C (RAL /MT) series use the standardised Modbus/
RTU (RS-485) or Modbus/TCP (Ethernet) protocols, which can be queried from 
any other market application.
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Continuous increases in the price of electrical energy mean 
that one of the main objectives for all major consumers is 
improved energy efficiency.

In terms of energy consumption, the objective of being more 
efficient not only affects industrial installations but also street 
lighting, in most cases managed by city councils, and is one 
of the major forms of consumption where it is possible to 
become more efficient.

Since its creation in 1973, CIRCUTOR has specialised in 
designing, manufacturing and marketing products aimed at 
achieving energy efficiency. Drawing on its extensive experience 
in this sector, CIRCUTOR has developed a range of products for 
smart street lighting management, obtaining significant 
advantages at all levels:

• Energy saving
• Reduced maintenance costs
• Reduced CO2 emissions
• Better management of exterior street lighting to 

benefit the user

The solution developed by CIRCUTOR based on CirLamp, 
enables smart street lighting management, to improve 
efficiency and reduce energy consumption.

The possibility of remotely controlling the working of each 
lighting point offers numerous advantages over alternatives 
that propose single head-end control.

The CirLamp system provides both the flexibility of 
point-to-point control and ease of maintenance 
management, having a direct impact on electrical energy 
consumption and user satisfaction.

Why do we need a smart street lighting 
management system?

These are some of the reasons that justify using a smart street 
lighting management system:

•	 Street lighting consumption which exceeds that 
indicated in the annual electricity cost per 
inhabitant is more than 118 kWh in Spain. In 
France it is approximately 25% less and in 
Germany, where there are fewer daylight hours 
per year, it is no more than 40% of Spain's 
consumption.

•	 In most municipalities street lighting takes up over 
40% of energy consumption. 

•	 40% is wasted as light pollution.
•	 50% of street lighting use time could be controlled.

Street lighting management system elements

The efficient street lighting management system consists 
of CirLamp modules installed at the lighting points and 
the CirLamp Manager which is responsible for managing 
the entire network of units and is installed in the 
electrical cabinet.

Joan Brossa

Quality & metering
division

direct e-mail: metering@circutor.es

CIRLAMP
Smart street lighting 
management system

CirLamp Manager

CirLamp
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Where can we use this system?

There are many types of installations 
where a CirLamp system can lead to 
significant savings. These range from 
street lighting installations to lighting 
control in tunnels, and include any type 
of industrial application.

Reduced electrical energy 
consumption:

There are two types of actions for 
reducing consumption, firstly 
replacing old mercury vapour 
lamps with more energy efficient 
ones, such as leds, and secondly 
through more efficient management 
of the lighting points with the help 
of the CirLamp system.

Objectives of using a street lighting management system

In most municipalities 
street lighting takes up 
over 40% of energy 
consumption

Reduced maintenance costs:

Thanks to CIRCUTOR's smart street 
lighting control system, the time it 
takes to resolve any incident can be 
reduced because there is real time 
information on the status of the 
installation. Thanks to the 
information it provides, preventive 
maintenance work on the lighting 
points can be done.

Reduced pollution:

By achieving more efficient 
energy consumption, we can 
reduce CO2 emissions that cause 
the greenhouse effect which 
affect the global climate.

We also reduce light pollution 
through a more efficient use of 
street lighting.
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How does a street lighting management 
system work?

There is an extensive low voltage network which enables all 
street lighting points to be reached, but do not forget that the 
electrical network was designed to deliver energy and is not to 
be used as a means of communication.

CIRCUTOR has extensive experience in communications 
that use the electrical network itself. These systems are 
being applied with excellent results in the telemanagement 
of smart energy meters, enabling, since it is a two-way 
system, both the capture of information generated and the 
possibility of sending them orders.

The electrical signals used for communication are low 
frequency and energy, which means there is no interference 
with the working of other units.

The system uses DCSK modulation, especially designed for 
communications through the electrical network that uses the 
entire bandwidth permitted by the standard, making it 
resistant to frequency tones in the electrical network.

This modulation system complies with the CENELEC EN 
50065-1 European standard and uses the B band consisting 
of frequencies between 95 and 125 kHz. 

Cirlamp lighting point controller

The CirLamp module is the unit installed at each lighting 
point and is responsible for smart control of the street 
light. This unit performs two major functions:

Efficient lighting management
Through dual level or 1-10 Vdc outputs, it can 
control any ballast or driver on the market with the 
aim of switching on or off and adjusting the current 
level. 

Maintenance management:
The CirLamp provides information on the status of 
each lighting point, enabling efficient fault 
detection and reporting the exact location of 
incidents. Preventive maintenance is also possible 
thanks to information on operating hours. 

4 separate time intervals (minutes) and the output power 
for each period (%) can be configured:

•	 In the dual level module there is an output with an 
ON/OFF control via a 10 A @ 250 V AC relay and 
a dual level control for the ballast, via a 3 A @ 
250 V AC relay.

•	 In the 1-10V module an analogue output of 
between 1 and 10 V DC is applied for regulating 
the ballast or LED lamp driver.

The CirLamp module can work independently. When 
voltage is applied, it starts to run the sequence 
programmed in its memory. Once this is finished, it is 
maintained at the value of the last period until the voltage 
is disconnected. 

So, if there is any communication problem with the 
CirLamp Manager, the unit responsible for managing the 
network, the module installed at each lighting point will be 
able to run the sequence configured.
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The CirLamp Manager is the unit responsible for 
managing the CirLamp nodes through PLC 
communications: Plug & Play system, repeater function, 
active search for the path, etc. With CirLamp Manager 
we can:

•	 Allows monitoring of status of lamps
•	 Manages errors to facilitate both active 

and preventive maintenance

CirLamp Manager

This solution allows the customer to have a more visual 
and interactive control of the installation through SOAP 
(XML) messages and the web site.

• Manages the orders: Modification of the 
configuration parameters of any node

• Manages tasks: Reading of the electrical 
parameters of any node.

Web site management:

•	 Overview of status of nodes in the network.
• Instantaneous values.
• Firmware upgrade.
• Configuration of parameters.
•	 Configuration of tasks.
•	 Modification of work intervals.
•	 Configuration of alarms.
•	 Reading of reports. 
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Josep García Fàbrega

Power Factor Division

Should we limit ourselves 
exclusively to avoiding reactive 
energy charges?

Automatic 
capacitor banks,
the first link in the energy 
efficiency chain

The installation of automatic capacitor banks has 
invariably been associated with avoiding penalties for 
excessive consumption of reactive energy, but in the 
current economic climate, where reducing energy costs is 
becoming an ever more vital issue, we should not limit 
ourselves exclusively to reducing reactive energy 
penalties, but should in fact go a step further. To achieve 
this milestone, the first essential action to take is to 
conduct an exhaustive control of how, when and where 
energy is consumed in any installation; in this new context 
CIRCUTOR offers an important alternative when it comes 
to considering the assembly of a capacitor bank.

The question lies in being able to take advantage of 
installing a capacitor bank, as well as the attractive 
amortization periods that these units offer, to integrate an 
Energy Management System in a single device, which 
gives basic control of the installation.

Technological advances developed by CIRCUTOR offer 
the possibility of uniting in a single device a power factor 
regulator and a powerful three-phase power analyzer 
(Computer PLUS). The regulator associated with the new 
energy remote energy management unit (EdS / EdS-3G), 
which includes the PowerStudio SCada embedded 
software, incorporated into the capacitor bank itself, 
provides a complete and robust energy efficiency control 
and management system, which will be able to provide the 
user real time information on why, how and where their 
principal energy costs are being produced.

Three-phase measuring while controlling compensation of 
reactive also provides an undeniable advantage over 
single-phase measuring, which is the measurement by the 
regulator of the same total reactive power being measured 

by the company's energy meter. Measuring just one phase 
invariably carries with it an associated error in measuring 
the real three-phase reactive power, which becomes 
accentuated the more the installation's electrical 
consumption is unbalanced, not only in terms of current 
per phase but also in terms of cos φ per phase. In certain 
situations, this error can mean incorrect power factor 
correction, even when the power and composition of the 
installed capacitor bank meets the network's 
compensation demand. Three-phase measuring also 
enables advances to be made for future scenarios of more 
demanding regulations, which will be very difficult to adopt 
given the current features of the power regulators 
commonly used in the capacitor banks. These regulations 
may also include penalties not only for excessive inductive 
power consumption, as is presently the case in Spanish 
regulations, but also for capacitive power excesses. In 
fact, the implementation of this system of penalties for 
reactive energy has recently been expanded to several 
countries, because, from a perspective of effectively 
penalizing a cos φ that is too low, it does not matter 
whether the power is inductive or capacitive in nature; it is 
also logical to assume that in the future this will be the 
standard method in most countries. This penalty charge 

OPTIM 6 Capacitor Bank with EdS-3G and external antenna
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system is clearly incompatible with the use of reactive 
regulators that base their measurement on the current 
signal as a single phase and the phase-phase voltage 
between two phases.

The availability of both instantaneous values and 
temporary logs of the electrical parameters measured by 
the Computer PLUS's EdS unit, and its easy accessibility 
thanks to its WEB server and integrated XML, in 
themselves constitute the first step toward establishing an 
Energy Management System. Therefore, it gives the full 
range of possibilities that data analysis can bring with 
applying energy efficiency measures and/or modifying the 
conditions of electrical energy supply contracts with 
utilities.

This last point is precisely one of those that may be 
provided by a faster amortization of a capacitor bank 
equipped with an energy management unit, such as when 
legislation allows for the reduction of the contracted power 
to a determined value when that power is detected to be 
above that which is really required, with no need to modify 
the existing energy meter; i.e., free of charge. Just as 
power factor correction is a widely-assumed feature, in the 
sense that it may result in significant penalty charges if not 
done properly, contracted power is often "the great 
forgotten", although its incorrect determination, either due 
to excess or defect, can equally result in significant extra 
costs on the electrical energy supply bill.

Data Logger EdS and EdS-3G

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

EdS is the perfect tool for implementing  
and monitoring ISO 50001 certification systems.

Permanent auditor

By way of example these possibilities may include:

•	 Knowing the exact energy consumption baseline, i.e., the 
hourly consumption curve, and establishing whether that 
consumption profile best fits the kW.h cost for every rate period, 
considering the installation's production and/or use requirements

•	 Locating possible unnecessary consumption

•	 Making consumption comparisons between similar 
load periods to detect possible deviations in the pre-
established baseline

•	 Accurately and safely determining if the contracted power, 
which currently has a cost on the bill of between approximately 
€2.70 and €3.90 per kW a month, depending on the supply 
tariff, is the one best suited to our installation.

Computer PLUS

EdS-3G
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A second concept that must be taken into consideration is 
the fact that equipping capacitor banks with this 
management system also enables continuous monitoring 
of the correct power factor correction in the installation, 
i.e., you can establish a system to monitor the status of the 
capacitor bank and avoid, through alarm messages, which 
can also be sent by e-mail, overseen by the PowerStudio 
SCada software in the EdS. An example, already applied 
by various users of this system, would be to calculate the 
daily cos φ value, based on the closing value of active 
energy and reactive energy (remember that the Computer 
PLUS has an internal clock that also allows logging of all 
the energies, in the 4 quadrants), and sending an e-mail 
message if the value is less than the established critical 
value. Quick detection of a power factor compensation 
problem can mean avoiding a somewhat significant 
penalty charge on your next utility bill, given that it is 
customary for compensation units not to be located in 
areas permanently occupied by maintenance staff who are 
able to detect problems immediately.

As an example, for a 400 kW contract, a slight deviation in 
power factor compensation that resulted in a slight 
decrease in cos φ over a month from 0.95 (the limit after 
which the reactive penalty charge is applied according to 
current Spanish legislation) to a cos φ of 0.92 (which in 
most cases may simply be due to some type of problem in 
just one of the steps of the automatic capacitor bank) 
would result in a charge for excess reactive energy 
consumption of around €245. And it goes without question 
that for cases with a greater decrease in cos φ, and based 
on the energy consumed, that penalty charge could be a 
significantly higher figure.

Finally, the versatility of PowerStudio SCada software 
enables full adaptation to the needs of each installation, 
offering the possibility of producing reports on relevant 
parameters and establishing a complete electrical energy 
consumption alarm and monitoring system, always with 
the continuous log of all the installation's electrical 
measurements so that they can be checked at any time if 
required. And all of this based on an EdS remote 
management unit, which is available in a version with an 
Ethernet output, for installations with a cable connection to 
a router, and a version equipped with a built-in 3G router 
(EdS-3G model), essential for installations where an 
Internet connection via physical cable is not possible. A 
remote management unit which, by enabling the 
connection of up to 5 units, also facilitates the connection 
of up to 4 more power analyzers, creating a clear 
foundation for establishing a more complex energy 
management system, even as an embryo for the possible 
implementation of the ISO 50001 standard (Energy 
Management Systems).

In short, CIRCUTOR offers its customers an innovative 
solution at a reasonable cost to get the most out of 
essential infrastructure, such as the installation of 
capacitor banks, making it the first step for implementing 
an Energy Management System. 

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

  Computer plus regulators include a three-phase network analyzer.

  Plug and Play, start up at the touch of a key.

Innovation in  
power factor correction
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Smart charge of 
electric vehicles 
division

Isaac Newton has the honour of forming part of the group of 
the most popular scientists of all time, along with Galileo and 
Einstein. In his famous Principia, Newton said Hypotheses 
non fingo (I do not suggest hypotheses). Let's move away 
then from hypotheses and more or less imaginative forecasts 
to the real world, to follow the progress of electric vehicles 
(EV) in our environment.

Any observer interested in the phenomenon of new mobility will 
have noticed a surprising fact. Over the past few years, more 
has been spoken and written about EV than the actual number 
of sales produced and new EV on the road. Specifically, in 
Spain in 2012 the figures show that 10,077 hybrid vehicles 

were sold compared to 437 purely EV; although overall they 
only represented a modest fraction of 1.5% compared to ICE 
vehicles. In terms of charging points, official sources say that 
there are around 1500 points installed1.

Let us check another fact. Economic crises aside, the 
development of EV and their charging infrastructure is slower 
than global forecasts and not just in Spain, although it is true 
that here forecasts were way off the mark, with actual sales 
(PHEV and BEV) not even achieving 1% of estimates. In light 
of this, we should ask whether it is reasonable to continue to 
invest in a new mobility model based on EV and businesses 
that could presumably arise in a new context.

direct e-mail: rve@circutor.es

Electric Vehicles and 
their infrastructure
Context, predictions and
novelties for 2013

Present and future

1 Source: El Economista
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2 The socio-economic viability of EV. J. Garcés, Theknos publication No.169, January 2013

In late January 2013 a proposed EU directive was 
circulated, the draft of which makes the same error 
mentioned above, given that the fantastic figures 
considered appear to follow the guideline of the previous 
office of the Ministry of Industry, with skewed approaches 
slightly inconsistent with regard to EV and their charging 
infrastructure.

It is paradoxical that three times as many EV are 
contemplated as the number of charging points. Any 
reasonable approach must propose, as a minimum, one 
charging point per EV, although we believe it is more 
reasonable to consider between 2 and 3 points per EV. The 
mandatory nature of the proposed directive with almost 
824,000 points for Spain and 2.5 million EV by 2020, with at 
least 10% of those points being public, suffers from that 
above-mentioned imbalance. 

From a purely technological standpoint, there is no doubt that 
an ICE is far more complex than any EV, not to mention any 
parallel hybrid, which we can consider a mix of almost two 
vehicles (one heat and the other electric), within the same 
bodywork. But aside from purely technological reasons, 
profitability comes first in the real world. So, what might be 
the real or imaginary reasons for the failure of the much 
anticipated EV to take off?

Several recent studies and publications2 insist that the main 
reason for the failure of EV is their limited autonomy (more 
than 27% of those surveyed); the second reason is the lack of 
charging points (more than 26%) and the third the price of EV. 
And a rather bewildered 5% also consider a reason to be the 
cost of the energy! In the world of EV, there is still a confusion 
between causes and phenomena, especially when more than 
80% of those surveyed say that they travel less than 60 km 
per day with their current ICE.

Let us be clear, the reason why electric vehicles have not 
been sold, apart from the economic situation and 
disinformation, is because their prices are far higher than 
those of ICE, and their real or imaginary features continue to 
be questioned.  

The EV market is currently a niche for second vehicles. The 
main vehicle would be used for all types of trips (daily, 
weekend, annual holidays, etc.); while the second vehicle, 
which exists in many families, would be considered for more 
urban and long-distance use. An error, recently expressed 

Something similar occurred with the proposed amendment of 
the REBT with ITC LV 52 which has been on standby more 
than a year, or with the famous Rd which, by authorising the 
resale of energy, created the Charging Manager, the only 
figure of its kind in Europe. The excessive regulatory zeal of 
our country's different administrations may lead to a paralysis 
rather than a true promotion and development of EV and their 
infrastructure.

The proposal which, for installing any public charging point, 
requires you to register as a charging manager, or delegate this 
responsibility to any existing managers, does not exactly act as an 
incentive for their expansion. This circumstance is a barrier which 
does not exist in any other neighbouring country, particularly when 
most small businesses are more concerned about offering these 
points as a service (just like Wi-Fi) to attract customers, rather 
than trying to create a business with the energy for charging EV.

on some forums, would be to consider EV as a luxury item. 
As prices come more into line with ICE, and the current range 
of features are improved slightly, EV sales should truly 
blossom, although for this to occur, rather than subsidies, the 
sector needs incentives with clear and simple regulations. 
Citizens are not heartless beings who enjoy wasting energy 
reserves and polluting left, right and centre, but as in so many 
aspects of our lives, the crux of the matter continues to lie in 
the economy. 

In order for the price of EV to come down substantially, 
certain conditions are required that are still not met. The 
first is that all the major manufacturers must have EV 
models and sales forecasts, and automated assembly 
lines for their mass production, as with ICE. The current 
high cost of the relatively few existing models is because 
there is virtually no competition, apart from several 
praiseworthy exceptions; it should be pointed out though 
that there are many prototypes under development in the 
automotive sector. 

A second consideration is related to the need to recoup and 
maximise investments on current ICE production lines, 
introducing progressive electrification levels in existing 
vehicles, before allocating significant new resources and 
capital to designing models and developing expensive 
automated assembly lines for their manufacture. It is a 
challenge for the automotive sector to enter a new industry 
such as electric power, which was relatively isolated from the 
complex world of heat engines.

What is happening with Electric Vehicles?  
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Finally, and focusing on the vehicle's interior, the core of 
the problem lies in the uncertainties and limitations 
inherent in the new lithium ion batteries, whose 
development has been accelerating with increases in 
energy density, power, load cycles, etc., the solution of 
which brings us to a new stage where it will be possible to 
store electricity in significant quantities. But we insist that 
any technological development must be accompanied by 
economic profitability.

At a recent round table sponsored by aEdIVE at the 
beginning of February 2013, the main groups with potential 
users (car parks, shopping centres, hotels, energy service 
companies, service stations, estate managers…) provided a 
whole range of opinions which brought us up to speed with 
the latest situation. For most of the sectors represented, the 
issue of charging did not concern or was not of particular 
interest to them, being activities unrelated to their sector and 
field of knowledge. The current situation highlighted more 
cons than pros. The key term “resale of energy” was not part 
of their vocabulary and the manager figure appeared to 
them to be a barrier rather than an incentive. 

Many sectors do not understand that when faced by a more 
theoretical rather than real new activity, with loads, power 
and consumption which are less than or the same as many 

existing electrical household appliances (hobs, air 
conditioning units...) a set of obligations are required for 
the EV, which was never requested for new loads. The 
proposal of moving to a level of “high electrification” for 
own consumption, or the obligation to register or use a 
manager, together with the need to assign charging points 
to a control centre, in the case of public charging points, 
complete with a huge roll-out of legal and regulatory 
requirements, for simply having planned for the existence 
of hundreds of thousands of EV connected simultaneously, 
when in reality the number is counted in units, does not 
help their development either, not to mention the problems 
of their implementation in time-sharing car parks.

Are we not confusing desires with realities, putting the cart in 
front of the oxen, even if these are in their electric version?

We clearly have a positive opinion on the evolution of EV and the 
charging structure, because although their emergence might be 

delayed, it will not be stopped as it is a global phenomenon with a whole 
host of energy, economic, social and environmental implications. A 

major decision for the country is whether we want to be players or mere 
spectators. On its fortieth anniversary, CirCutor has made a clear 
commitment in this regard, establishing itself as a leader in this new 

Energy Efficiency field.



25 

ne
w
s

After several years of major R&D work, with constant 
changes, developments, more or less futuristic designs, it 
appears that the panorama is becoming clear with a move 
towards standardisation. The panorama which CIRCUTOR 
has glimpsed with respect to charging infrastructure can be 
summarised in a dozen or so aphorisms: 

And what can we say about 
the infrastructure?

•	 There are many more charging points than EV. 
Many of the points installed on public roads are 
clearly underused.

•	 Several posts on public roads were only in 
operation for a few days after their opening, 
having ended up unusable due to vandalism or 
inherent faults. It is vital to consider strength and 
maintenance security issues so that their 
deployment is credible and accepted.

•	 At the current stage of EV development, the new 
series of PM/TP Mix posts with two sockets 
(Mennekes and schuko) are a good option to use. 

•	 For outdoors and public roads, the PM/TP posts 
have all types of features (Data server, 3G 
communications, energy metering, protections, 
etc.) with a power range that has increased to 43.6 
kW with a three-phase power supply at 63 A and 
type 2 socket (Mennekes) for quick alternating 
current charging. 

•	 For many spaces on public roads, with little 
surveillance and which only provide for slow 
charging with modes 1 and 2 (schuko sockets), 
the cylindrical RVE-2 post in its various versions 
is the best option.

•	 For indoors, the RVE-Wall Box with a type 1 
connector (Yazaki) suitable for all types of 
Japanese EV (including plug-in hybrids) with a 32 
A socket, 7.3 kW, is another new offering. It should 
not be forgotten that at the moment the most 
widely accepted EV are Japanese but it is very 
convenient and practical to use units with a type 1 
connector and conduit (SAE 1772).

•	 The proposed European directive finally adopts 
charging in Mode 3 and the type 2 connector 
(Mennekes). CIRCUTOR units offer this type of 
charging and connector. By 2015 the new COMBO 
connector is expected to be available which will 
combine both the direct and alternating current 
load in a single unit.

•	 To provide reliability and safety to new users, we 
believe that 2013 will see the consolidation of 
quick charging, which is currently in DC with the 
CHadeMO protocol and Yazaki connector with the 
most advanced and proven 50 kW units. 
CIRCUTOR offers two different options, the 
highest and most robust range with a separated 
supply and power unit; and the most economical 
compact unit which can include a second socket 
for three-phase 43 kW in AC. 

•	 In the medium-term future, those units can also be 
supplied with the COMBO system for new 
European EV.
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Cost study for charging EV 
in a parking space

The content of this study refers to analysing the electricity 
consumption and costs associated with charging an electric 
vehicle parked in a parking space equipped with a Mode 3 
charging point for Electric Vehicles (EV) with 3.6 kW of power 
and 230 V of power supply voltage.

To analyse the electricity consumption and costs associated 
with charging EV, we have estimated the energy cost of a 
parking space equipped with a charging point for Electric 
Vehicles (EV), considering two different types of tariffs: the 
so-called TUR (last resort electricity tariff which would be 
the most expensive option); and the ENdESa green tariff, 
which in our opinion represents a good option for the 
consumer, with better features than the super off-peak tariff.

As with any other type of vehicles, the consumption of 
EV can be likened to a function that depends on various 
factors, including:

A. The efficiency of the EV
B. The type of driving the user does 
C. The topography (slope) and number  

of Km driven each year

The most notable aspect of the new EV is their high level 
of efficiency (more than 80%), in contrast to the low 
efficiency of conventional ICE (around 30%). This results 

in very low energy consumption compared to ICE if the 
rest of the variables are the same, achieving a very low 
“fuel-electricity” cost.

It is known that depending on the type of driving of the user, the 
normal consumption of an ICE and pollution associated with this 
may vary by more 20%. For EV, driving aggressively, with 
frequent accelerations at high speeds, will cause continuous 
current peaks in the batteries reducing their level of autonomy.

Something similar occurs when travelling along a flat surface, 
or in the middle of steep, continuous slopes. However, 
irrespective of the above points and in terms of the electrical 
energy consumption demanded by an EV in a parking space 
equipped with a charging point, we can avoid the previous 
aspects to focus on several basic assumptions.

One. The most important factor in terms of the energy 
demanded is the number of times the EV is fully charged 
each year, which will also be indicative of the number of 
kilometres driven per year.

In our case and to estimate consumption, we will take as an 
example a Nissan Leaf EV, whose battery has a capacity of 
around 24 kWh. If we assume that the useful discharge never 
exceeds 80% of the total load, in each charging we will have 
to supply approximately 20 kWh from the grid.
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The previous calculations show that the 
annual cost intervals of energy per point 
can range from €240.85, for the best 
tariff, to €752.76/year in the worst case 
scenario, so that we can assume that 
the mean annual increase per kp space 
represents a monthly value of less than 
€21.10/month in the best case scena-
rio, to approximately €65.93/month in 

PRACTICAL STUDY

A. Assuming a power demand of 3.6 kW and a charging time of 6:00 h, in each cycle 21.6 kWh 
of consumption will be produced.

B. In order to have a sufficient interval of charging cycles, we adopt two load hypotheses 
(normal-max distance covered) with 120 and 200 complete annual cycles; which is between 
2,592 and 4,320 kWh the amount of energy that must be supplied annually from the grid to 
each charging point.

C. The cost of that energy will depend on the type of tariff we can use, for which we will take 
the two extreme cases: the TUR general tariff (of last resort) and the Endesa Green 
Tariff (2.0 DHS) with three different periods: peak, flat and super-off-peak.

D. With the TUR tariff and charging at any time of the day or night:

1. Cost of the energy term 
2.592 kWh/annum x 0,150938 €/kWh 
= €391,23/annum

2. Adding the power term to this value for 
4,6 kW will result in 
€391,23/annum + €100,71/annum 
= 491,94 €/annum excl. taxes

3. For a max consumption of 4,320 kWh/
annum and proceeding similarly, the 
total cost would be €752,76

E. With the green tariff and considering that 
the charging will only take place at 
super-off-peak (from 1 to 7 h) we will have:

•	 Cost of the energy term 
2.592 kWh/annum x 0,054068 €/
kWh = €140,14/annum

•	 Adding the power term 
€140,14/annum + €100,71/annum 
= €240,85/annum excl. taxes

•	 For max consumption it would be 
€334,28/annum excl. taxes.

Conclusion

1 This energy is associated to the annual distance travelled, from approximately 12,000 
km to over 20.000 equivalent annual Km (conversion factor adopted: 200 Wh/km)

the worst case scenario, with a TUR 
domestic tariff and a distance of 20,000 
km travelled per year.

If we add taxes (electrical and VAT) to 
these figures, the final prices would 
be €25.52/month and €79.63/
month, which must be compared to 
the petrol consumption.
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From own consumption isolated 
from the grid to connected own 
consumption
30 years of solar photovoltaic energy progress

Pere Soria

Circutor Energy

direct e-mail: info@circutorenergy.com

Very few of us could have imagined, but simply dream that 30 
years ago solar photovoltaic energy would go from a fantasy 
(a dream of environmentalists enraged by nuclear power 
plants) to a reality, with the prospects of 
normalisation that it has today.

During the 1980s, after the first oil crises, the scientific world 
started to glimpse the possibility of renewable energies one 
day taking the lead role in global energy consumption. At the 
time, the first energy entrepreneurs launched themselves, 
with more enthusiasm than knowledge, on a voyage to cross 
what we might call the desert of renewables.

At the start, everyone talked about renewables becoming the 
energy of the future, but at that time, and for at least another 
two decades, the interesting thing was not to build the future 
but rather improve the earnings of energy companies, 
exploiting the last drop of hydrocarbons or last gram of 
enrichable uranium.

In the 1990s, growing environmental concerns from increa-
sing carbon dioxide emissions and their effect on climate 
change added momentum to the development of renewables. 

The Rio summit paved the way for the discussion and 
approval of the first treaties which, unfortunately, 20 years 
later have failed to reverse this trend.

Finally, the current energy crisis, wrongly named the financial 
crisis, which erupted in the summer of 2008 with a record oil 
price of around 145 USD/barrel, coupled with the industrial 
development of the production of photovoltaic modules, 
driven by grid injection support programmes with systems of 
premiums from the 2000s, have positioned renewable 
energies, in general, and solar photovoltaic energy, in 
particular, on the starting grid of a new energy era in which 
distributed generation and own consumption will rapidly 
replace the old centralised system, based on large power 
generation plants through the combustion of coal, diesel oil, 
natural gas or uranium fission.

It all started at points far removed from electrical distribu-
tion lines. There, 30 years ago, solar energy pioneers 
started to test whether solar photovoltaic energy could 
produce small amounts of electricity with the capacity to 
supply lighting systems and loads, generally at very low 
voltage DC.

news Renowable energies
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Ten years later, rural electrification 
schemes started to seriously use solar 
photovoltaic energy. In the 1990s, solar 
installations were supported by the 
development of power electronics and 
interesting projects for the electrification of 
isolated points with an alternating current 
power supply started to appear. At the 
time, the inverters normally generated 
square or trapezoidal wave shapes with 
low efficiency and high cost designs.

Also, the emergence of development 
cooperation projects represented a 
major breakthrough for solar photovol-
taic energy as many projects, funded by 
international organisations, tried to 
solve the lack of electrical energy in 
rural communities worldwide using 
photovoltaic systems. But not just 
lighting, as by the second half of the 
decade a small group of companies had 
already developed solutions for 
pumping water directly using submersi-
ble pumps and frequency converters. 
The first inverters which offered sine 
waves and synchronisation capacity 
between inverters to supply more power 
and/or connect to generate three-phase 
systems had also arrived on the scene.

This development of solar energy finally 
blossomed at the beginning of the new 
century, which will probably become 
known by some historians in the future 
as the solar century. Hand-in-hand with 
the development of power and miniatu-
rized electronics came units with the 
capacity to convert higher voltage direct 
current into alternating current with a 
wave quality comparable to that offered 
by grids. Transistors capable of 
switching at unimagined speeds and 
controllers with storage capacity for 
increasingly complex algorithms 
opened the solar energy field to grid 
connected applications.

During the past decade, once the 
technological leap was ready to be 
made, institutional support arrived from 
countries which saw the opportunity of 
solar energy fulfilling a three-part role: 
making electricity generation more 
sustainable, reducing energy depen-
dence and generating wealth in terms 
of jobs and market leadership opportu-

nities. Undoubtedly it was Germany that 
best envisaged the future, having 
decisively managed in less than a 
decade to achieve impressive penetra-
tion in solar photovoltaic energy and 
technological and industrial leadership 
which has allowed it to continue to 
export products even during the global 
economic downturn.

The awakening of the Asian giant has 
taken solar photovoltaic energy in the 
past five years from a situation of 
marginal production at skyrocketing 
costs to a privileged position of equal 
costs borne by the consumer powered 
by conventional grids, the long-awaited 
grid parity has come to stay.

Several countries decided to tempora-
rily join the long-distance solar develop-
ment race with Germany, resulting in 
what we could call photovoltaic bubbles 
in Spain in 2008, France in 2009 and 
Italy in 2010 and 2011.

The arrival of this decade also heralded 
the opening of many new markets, due 
to the highly competitive cost of the 
solar module. Solar farms are being set 
up and photovoltaic grid connection 
programmes promoted on the five 
continents; from Ukraine to South 
Africa, and from Australia to Canada.

This solar globalisation resulted in a 
worldwide installed power of 100 GW by 
the end of 2012, which means that the 
installed photovoltaic capacity is 

approximately 27% of the installed 
nuclear capacity; if photovoltaic energy 
continues to grow at the current rate, it 
will surpass it in less than a decade.

In Spain, the appearance of decrees on 
grid connection with the system of 
premiums in 2005 saw companies here 
take the lead in 2007-2008 during which 
time we practically managed to install 
50% of all solar modules produced 
worldwide. After this success though, 
the cuts arrived.

First came the quotas to contain the 
growth of the installed capacity and the 
reduction in premiums too. These were 
followed by more drastic measures of 
dubious legality that have generated 
legal uncertainty such as decrees on 
limiting production hours, the tax on 
generation plants and untying the 
updating of premiums following infla-
tion. And finally, with the obscure aim of 
reducing the tariff deficit, came the 
elimination of the system of premiums 
on all renewables.

Despite all this, the photovoltaic market 
is once again flourishing, and is doing 
so with renewed energy. This is logical. 
Own consumption, the capacity to 
generate electricity wherever solar 
photovoltaic energy is required, is 
generating an expectation that harks 
back to past times in our sector.

Photovoltaic installation in Cape Verde.
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Energy) and UNEF (Spanish Photovoltaic Union) which 
with their documents and presentations have provided light at 
the end of the tunnel.

What's more Spain's autonomous regions have published a 
wide range of circulars and guides to clarify how to register 
these types of installations. It should be pointed out too that 
some electrical energy distribution companies have also 
begun the process of regulating how to receive and correctly 
process connection point requests for own consumption 
photovoltaic systems.

A summary is provided below of some of the points to bear in 
mind in these types of projects as defined in RD1699/2011 of 
18 November 2011, which regulates the connection to the grid 
of low-power electrical energy production installations:

•	 Maximum power of photovoltaic system 100 kW for its 
low voltage connection.

•	 The power of the system must not exceed 
the power contracted

•	 The petitioner shall be the same person 
as the consumer contract holder.

•	 The connection point request is required and must be 
granted by the distributor in the requesting party's 
internal network.

•	 Deposit of a €20/kW guarantee in case the system 
has between 10 and 100 kW. Those with less than 10 
kW of power are exempt.

•	 No administrative authorisation is required.

•	 Registration in the Special Production Log 
is mandatory as governed by the relevant 
autonomous region.

•	 Batteries cannot be connected in series

•	 The sale of any surpluses requires the legalisation of 
a bidirectional energy meter (approved by the 
corresponding distributor's regulations) and is 
regulated according to the provisions of RD661/2007 
Art. 24.1.b which refers to the need to represent and 
set the price of that energy based on the prices set by 
the electrical market (pool)

The most recent decrees, despite the ambiguities, clearly 
indicate three possibilities for photovoltaic systems:

•	 Installations isolated from the grid
•	 Grid assisted standalone installations
•	 Installations interconnected to the grid

In any of these three possibilities, any user can obtain their 
energy from a photovoltaic system.

Of the above types, probably what is most talked about 
currently are installations interconnected to the grid in order 
to consume most or all of the solar production in the building 
that houses the installation. This is the so-called immediate 
own consumption.

This type is, in other words, the evolution of grid connected 
systems regulated until recently by the premiums system. 
They basically consist of a solar and inverter field which 
converts energy from the modules into alternating current 
synchronised in frequency and phase with the grid.

All sorts of rumours and comments have circulated about 
these installations in recent months, whether they are or are 
not governed by current regulations, whether the surplus can 
or cannot be discharged in the grid, whether the utility bills for 
the energy discharged as if it had been consumed by the 
building itself, etc.

The failure by the government to regulate the conditions of 
the so-called net metering or delivery of surplus energy to the 
grid for subsequent retrieval in times of higher consumption 
than generation and which appears to have been suspended 
because of the difficulty in reaching an understanding with 
distribution companies which must accept the imposed rules 
of the game, is another example of the current lack of policies 
defining our future energy objectives.

Fortunately, some institutions have made a major effort in 
recent months to clear up the mess which the legislative 
system and distribution companies have intentionally or 
unintentionally created. Worthy of mention is the work of both 
the IdaE (Institute for the diversification and Saving of 

Photovoltaic installation in Intercap.
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The experience in recent months, after the approval of the 
decree, is that some installations have required more than 
a year to obtain the connection point and the contract for 
the sale of surpluses, while others have not even been 
able to sign this contract which means they can only 
consume themselves or, otherwise, be penalised with a 
bill for surpluses discharged. A significant number of 
companies have installed a power level well below the 
consumption of the building to avoid surpluses while 
many others are in the process.

Given that own consumption is now a regulated and very 
interesting reality for a large number of applications with 
daytime consumption, in CIRCUTOR Energy we have 
designed a unit to regulate the production of photovoltaic 
systems, where by installing a reasonable amount of 
power that helps cover demand during peak daylight 
hours the power of the inverters is modulated so that it 
produces, continuously, exactly what is required to cover 
that demand and not discharge anything to the grid.

Dynamic power control is a new paradigm in the philosophy 
of photovoltaic inverters currently available in the market 
because, instead of working to find the Maximum Power Point 
Tracker modules, they look for the Convenient Power Point 
Tracker. Production is therefore the same as consumption 
with zero injection in the grid and dynamically and harmonica-
lly without any steps or energy dissipation.

Own consumption installation with zero injection
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These units, which are emerging but 
already available on the market, will be 
completed with real time demand 
management, telemanagement and 
monitoring smart functions as compo-
nents of the future smart grids.

These types of installations, intercon-
nected to the grid, are not the best 
option for consumers whose consump-
tion is during low or zero hours of 
sunshine. To adjust solar availability to 
these consumers' demands the most 
obvious options are the grid assisted 
photovoltaic installations.

In this type, photovoltaic installations 
immediately cover daytime consump-
tions and discharge the surplus in 
storage batteries. When solar radiation 
decreases, the batteries return the 
stored energy covering demand with 
support from the grid if necessary. 
These systems are regulated under 
additional Technical Instruction 
IT-LV-40 of the Low Voltage Electro-
technical Regulations (REBT).

Some of the specifications of this 
standard are as follows:
•	 The photovoltaic system 

cannot work in parallel with 
the grid

•	 Switching systems must be 
installed between the grid 
and relevant generator 
system 

•	 There is a possibility of 
transferring loads without cut 
off depending on certain 
technical requirements

In these types of installations there is 
no specific standard that regulates their 
processing or registration in any special 
log, so in principle they can be legalised 
in the same way as a change of supply.

For these types of systems, in CIRCU-
TOR Energy we have developed the 
technology for controlling energy flows 
and thanks to the ac/dc, dc/dc and dc/ac 
conversion in our EFM family, the 
integration of solar photovoltaic energy in 
the consumption of buildings is not only 
technically feasible but also economically 
viable and environmentally vital.

Just a few final thoughts to sum up:  
•	 Solar photovoltaic technology is mature and is at the right point for developing 

different applications anywhere in the world.
•	 Our country offers a legal framework that allows photovoltaic own consumption 

immediately through interconnected installations and deferred over time 
through assisted installations.

•	 Both distributors and different administrations are adopting criteria and 
methodologies for processing these types of projects.

•	 Consumers are very interested in own consumption which is creating a growing 
activity that allows companies to return to the photovoltaic sector as a stable 
source of projects, income and job creation. 

Own consumption installation with EFM
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CIRCUTOR Energy has been created to establish synergies 
between the knowledge of the measurement, management 
and improvement of the quality of the CIRCUTOR group's 
electrical energy efficiency, using the renewable resources 
produced. It designs units that make up the range of options 
that combine renewable energies in the electricity market and 
supports its customers to offer maximum control and quality 
in that process. 

Welcome to the efficient energy 
future of distributed, clean and 

long-lasting generation.
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www.idae.es
www.unef.es

Policy documents on grid connected 
photovoltaic energy:
RD 661/2007 which regulates special regime electrical 
energy production.

RD 1578/2008 on payment in special regime electrical 
energy production through solar photovoltaic technology 
for installations after the deadline for maintenance of the 
payment of RD 661/2007.

RD 842/2002 which approves the low voltage Electrotechni-
cal Regulations and especially ITC-BT-40.

RD 1955/2000 which regulates transport, distribution, marke-
ting, supply and authorisation procedures for electrical energy 
installations.

RD 1699/2011 which regulates the grid connection of low power 
electrical energy production installations
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The first 
100% electric race 
around the world

Nuria Albinyana

Communication Dept.

Mr. de Mestre began this particular race with an 100% electric 
vehicle (Tesla Roadster #507) on 11/05/2012 in Barcelona. He 
has travelled more than 25,000 km and has passed through 13 
countries, including the United States, from New York to San 
Francisco, China, Kazakhstan, Russia, Ukraine, Romania, 
austria, Germany, France and Spain. And he returned to 
Barcelona on 14/09/12 to finish the journey. Although it has 

been four months, he was really only driving some 60 days, as 
he had to make stops to obtain driving permits in some 
countries, including China, Kazakhstan and Russia. He tells 
that during his long journey he only once thought that he 
wouldn't arrive at a charging point; this happened outside of 
Bilbao. During the Germany leg of the journey he had an 
accident, but they were able to repair his car in two days.

Mr. De Mestre charing his Tesla Roadster in CIRCUTOR headquarters.

Interesting links
1e-race.com 
http://www.80edays.com

The story told in dates
http://www.1e-race.com/history/

Tesla Roadster
http://www.teslamotors.com/roadster
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Mr De Mestre told us that his adventure originated when he 
was a child riding bumper cars. He was fascinated by the 
noiseless power of those vehicles and his big dream from then 
on was to drive a vehicle with those features on public roads.

When, a little bit older, he saw the film "Around the World in 
Eighty Days" he began to have an inner desire to pull off a 
similar feat. He registered his business with the name TRON. 
Years later, the AUDI car company contacted him to ask if 

they could use the name for an electric vehicle 
they were starting to develop. He delightedly said yes, 
as the electric vehicle has always been one of his dreams. 
However, after two years of waiting for the AUDI-brand car, 
they never ended up bringing it to market, and through a 
friend he discovered the TESLA brand of vehicles. When he 
saw the features of these vehicles on their web site he 
immediately called to buy one. He has had the car since 2011 
and has travelled over 85,000 km without any problems. 

REINVESTING IN R+D+i 
investing in the present and future.
Since CIRCUTOR was established, 40 
years ago this coming September, the 
company has shown its f irm com-
mitment to innovation and technologi-
cal development, in order to offer pro-
ducts that can cater for its customer's 
needs at all times and, in some cases, 
be ahead of market needs. This is ba-
sed on CIRCUTOR's conviction and 
determination to reinvest a very impor-
tant portion of the company's profits in 
innovation and technology, as part of 

its culture and values. This is essential 
to continue catering for our customer's 
needs and for the sustainability of our 
company's global project.

In this current economic crisis, CIRCU-
TOR is still committed to strengthening 
these reinvestment levels, in order to 
continue being at the cutting edge, while 
taking on new opportunities that arise 
every day. In this sense, investment in 
R+d+i already represents 8% of the 

company's annual turnover, consolida-
ting its firm commitment to innovation as 
the essential base of its company spirit.

Obviously, such a growth must be sus-
tained not only in the permanent impro-
vement of its technical assistance sys-
tems and by training our customers, but 
also with management excellence and 
by means of providing full guarantees 
about the top quality of the company's 
products and processes. 
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