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Advanced Low-Voltage Monitoring

Technological advances in electricity distribution grids create new 
needs, both in the area of telematic control and in the sizing of 
transformer substations. As a result, it is essential to be able to offer 
monitoring systems that allow energy distributors to have control 
of transformer substations, as well as of their end-users, so they 
can adapt their grids to the needs and advances of the electricity 
system, in the short, medium and long term.

For this reason, advanced monitoring provides a new added value, 
thanks to the information it provides, along with that obtained from 
billing meter telemanagement systems. The system supplies real-
time information on the status of each transformer substation, 
which helps to identify incidents involving quality of supply, to 
manage consumption and electrical parameters, as well as to detect 
electricity fraud and identify the affected line for more effective 
incident resolution and loss management. It also improves the 
payment received by the distributor from the government.

The result of this combination of technological advances and 
the requirements of today's distribution grids is the concept of 
Advanced Low-Voltage Monitoring (SABT), an area where Circutor 
is a technology leader, which has allowed it to offer these solutions 
to large electricity distributors both nationally and abroad.

Solutions for Advanced 
Low-Voltage Monitoring 
(SABT)
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R-SABT
Advanced low-voltage 
remote monitoring

T-SABT
Advanced 
low-voltage 
monitoring card

CAP
Low-voltage output 
meter

VTN
Neutral to earth voltage 
monitor

T-SABT-Bridge
Advanced Low-
voltage Monitoring 
Cards for reserve 
lines

T-SABT-Panel
PCB for cabinet installation 
of T-SABT

INSTALLATION WITH SENSORS CABINET INSTALLATION
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R-SABT
Advanced low-voltage remote monitoring

 › R-SABT is the device that collects data from T-SABT line 
monitoring cards, and that also measures the quality of supply 
and detects ground leakage. The device communicates with 
T-SABT cards via RS-485.

T-SABT
Advanced low-voltage monitoring card

 › T-SABT is the analyser that allows the three-phase voltage 
and current of a line to be measured to transmit the data, 
using RS-485, to the R-SABT advanced low-voltage monitor. 
The device can be installed on the sensor (CAP), located at 
the output of the low-voltage switchboard in the transformer 
substation, or in a specially designed cabinet.

CAP
Low-voltage output meter

 › CAP is the base that is installed at the output of the low voltage 
panel, which incorporates three busbars with individual 
current transformers, and a connector for measuring voltage. 
These signals are captured directly via the T-SABT card for 
monitoring and calculating the electrical parameters.

SABT - Solutions for 
Advanced Low-Voltage 
Monitoring.
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VTN
Neutral to earth voltage monitor

 › The VTN Neutral-Earth voltage monitor measures the voltage 
between the protective earth connection and electrical service 
earth or neutral and transmits the data to the advanced 
R-SABT low voltage monitor via the RS-485 communications 
port. It is installed, along with the R-SABT, at the output of the 
LV switchboard in the transformer substation.

T-SABT-Bridge
Advanced Low-voltage Monitoring Cards for reserve lines

 › T-SABT-Bridge is a device that diagnoses voltages in the 
reserve lines. It acts as a communications bridge between 
adjacent cards, providing continuity of supply and a neutral 
reference for the measurements of the other cards. The device 
can be installed on the sensor (CAP), located at the output of 
the low-voltage switchboard in the transformer substation, or 
in a specially designed cabinet.

T-SABT-Panel
PCB for cabinet installation of T-SABT

 › The T-SABT Panel is a printed circuit board for installing 
three Advanced Low-Voltage Monitoring Cards vertically. This 
makes it possible to have an electrical cabinet with three, six 
or nine T-SABTs, depending on the number of outputs in the 
transformer substation. The T-SABT Panel board minimizes 
the power supply interruptions required to install the T-SABTs, 
thereby simplifying work for the installer.



Solutions for Advanced Low Voltage Supervision (SABT)6 Circutor

EN 50160

IEC 61000-4-30

Benefits of advanced monitoring

 ▻ Circutor's new Advanced Monitoring concept offers the 
market a compact and robust solution to address current 
problems with regard to the integrated management of 
transformer substations, as well as the management 
of end users. Its new features bring great added value 
to improve the operation and maintenance of facilities 
through efficient and innovative products. The main 
benefits of advanced monitoring are as follows: 

 � Energy balances

The system has high-accuracy devices to record electrical 
parameters such as voltage, current, power, and power 
factor per phase, in addition to individual energy readings for 
each distribution line. The device verifies that consumption 
is balanced, and identifies leakage currents to check if there 
is an earth fault in the installation. By monitoring these 
parameters, operators can check if a phase is overloaded or 
if the insulation on a component has degraded.

 � Recording of quality of supply parameters

The advanced monitoring devices record all the parameters 
involving the quality of supply. This makes it possible to 
check the quality of the signal that is delivered to the end 
user, as well as any problems that may arise. The devices 
record readings for parameters such as voltages, voltage 
harmonics, frequency, flicker and imbalances in order to be 
able to comply with the EN 50160 standard. The device also 
records the quality events contained in the IEC 61000-4-
30 quality standard, such as overvoltages, dips and voltage 
interruptions. These events are recorded, together with 
their waveform, in order to review how a line is affected 
when an event occurs.

 � Adaptable to any transformer substation

The solution integrates perfectly into any transformer 
substation thanks to its compact design, and can be easily 
installed in existing cells. The result is drastically reduced 
investments in installation and start-up.

∑kWk

Electric Utility
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 � Identification of incidents

The system allows alarms to be set up for the measured 
parameters, such as voltages, phase currents, leakage 
current or temperature of the devices, which can be used to 
monitor and detect abnormal behaviour in the grid so that 
corrective maintenance can be performed before a supply 
failure or interruption occurs. The end result is better 
service quality with improved stability and quality of the 
distribution grid.

 � Detection of fraud and line losses

The advanced monitoring devices are able to record the 
energy consumed in each line and send the information to 
the electric utility's management system. This information 
can be used to compare the consumption recorded in the 
transformer substation against that recorded by the end 
users' meters. 

This makes it possible to determine if the resulting 
difference in consumption is due to technical losses 
(Joule effect losses) or to non-technical losses caused 
by the presence of users connected to the distribution 
grid who are using electricity fraudulently, without their 
consumption being registered by the billing meter.

In the case of technical losses, the system can be 
used to identify areas of improvement in the existing 
infrastructure or equipment that needs replacing, as well 
as losses resulting from consumption in the distribution 
installation itself. It can also detect leakage currents at 
the output of the transformer substation.



Solutions for Advanced Low Voltage Supervision (SABT)8 Circutor

UP T O 24 T-S A B T

EN 50160

IEC 61000-4-30

Monitor all the parameters in your 
transformer substation

R-SABT
Advanced low-voltage remote monitoring

 � Energy use and fraud management

R-SABT collects data from T-SABT cards to analyse the 
energy in each distribution line, detecting consumption 
imbalances and recording possible overload problems in 
the lines. The device receives the consumption from each 
T-SABT for comparison against the readings from the 
end users' meters, which can be used to detect potential 
electricity fraud.

 ▻ The R-SABT device is responsible for receiving the readings 
from the T-SABT cards to analyse the electrical parameters for 
each phase in the transformer substation. The device is able to 
record the energy in each distribution line, as well as to calculate 
quality of supply metrics and identify problems due to earth 
faults. 

The main features of the R-SABT device are as follows:

 � Analysis of quality and incidents at the transformer 
substation

A very important aspect involving transformer substations is 
the need to check the quality of the electricity that is delivered 
to end users, as this must satisfy the EN 50160 quality 
standard, and voltage events must satisfy the IEC 61000-4-30 
standard. The integrated R-SABT meter incorporates records 
for variables such as flicker, imbalance and harmonics to 
ensure that every parameter delivered is in accordance with 
the standard. In addition, any quality of supply problems, such 
as overvoltages, dips or voltage interruptions, are recorded, 
along with their waveform, so that the causes/effects of any 
problem in the installation can be reviewed.

R-SABT records the current in the neutral conductor, as this 
directly affects the useful life of the current transformer and 
could lead to overheating and premature ageing.

 � Manage multiple distribution lines

The device is able to work simultaneously with up to 24 
T-SABT cards (24 three-phase outputs), fully covering the 
needs of any transformer substation. 

 � Automatic detection of T-SABT cards

T-SABT cards connected to the device are automatically 
detected without having to configure anything on the device. 

 � Easy access with built-in datalogger

Ethernet communications make it possible to access its 
integrated web server without the need for management 
software. Stored data can be displayed directly from any 
browser, or the data can be sent to an FTP server, either 
on an internal network or remotely via a 3G connection.
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Monitor all the parameters in your transformer substation

T-SABT 
Advanced Low-Voltage Monitoring Card

 ▻ T-SABT cards are compact devices designed to read and 
record electrical and control variables individually for each 
three-phase distribution line. They are specially designed to be 
installed non-intrusively on the surface of the sensor (CAP), for 
easy placement and removal with no supply interruptions. 

The main advantages of the cards are:

 � Measurement of electrical parameters and monitoring 
of each distribution line

Monitoring and recording of voltage, current, power, 
power factor and active quadrant per phase for individual 
monitoring of each distribution line. Each card also displays 
its internal temperature to identify potential problems.

 � Recording of energies and electricity fraud

Each card records the energy consumed by each 
distribution line. This provides relevant information that 
can be compared against the energy consumption records 
of each end user's billing meter in order detect possible 
electricity fraud.

 � Easy installation and set-up

Each card is specially designed to be quickly, easily and 
securely connected to the sensors (CAP), minimizing the 
impact on the facility. The installer will have confirmation of 
proper installation through the LED indicators located on the 
front of the device.

The card has two selectors for setting up its ID, which is 
automatically detected (plug & play) by the remote R-SABT.

Its hardware design allows any authorized installer to easily 
install it on a CAP sensor.
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Monitor all the parameters in your transformer substation

CAP
Low-Voltage Output Meter

 ▻ Device for recording the electrical parameters reported 
by the cards. It features integrated current transformers, 
such that the card can take readings without the need for 
additional components. It is located at the bottom of the 
vertical three-pole switchgear.

 � Low installation space requirements

The CAP devices are installed at the bottom of the Low-
Voltage panels, meaning their impact is minimal in terms of 
the work space and location requirements in the transformer 
substation. 

 � Integrated measurement and protection

CAP devices have three transformers inside their enclosure 
for measuring current, as well as fuses to protect against 
short circuits in voltage signals.

 � Adaptable to the market

There are three models of CAPs, in order to adapt to the 
various manufacturers of low voltage cabinets. 

 › CAP-CRADY-T2: Compatible with Crady cabinets
 › CAP-PRONUTEC-T2: Compatible with Pronutec cabinets
 › CAP-JEANMULLER-T2: Compatible with Jean Muller 

cabinets
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Monitor all the parameters in your transformer substation

VTN 
Neutral to earth voltage monitor

 › Direct measurement of ground-to-neutral voltage.
 › Identification of deteriorating earth faults.
 › Safety tool for transformer substation maintenance.

T-SABT-Bridge 
Advanced Low-voltage Monitoring Cards for reserve lines

 › Communications bridge between adjacent cards.
 › Internal bridge for current transformers.
 › Neutral reference for other cards in the transformer 

substation (up to 24)
 › Supply to the following T-SABT.
 › Anti-intrusion CAP protection.
 › Voltage and communications indication

in the phases.

T-SABT-Panel 
PCB for cabinet installation of T-SABT

 › Compatible with any transformer substation.
 › Voltage terminals in the T-SABT using flying lead to a PCB.
 › Current terminals in the T-SABT, via flying lead to a PCB, 

after passing through a measuring transformer.
 › Integrated in cabinet with 3, 6 or 9 T-SABT.
 › Alternative connection for current bridge and secondary 

closure of measuring transformers.../1A.
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Compact solutions for easy installation

CMBT cabinets

 ▻ To facilitate the installation of the SABT system, there are 
cabinets with the system components already installed, cabled 
and protected, making it easy to start up and minimizing 
installation time.

The CMBT-SABT cabinets are designed for easy installation 
in transformer substations. They take up as little space as 
possible and include connection terminals for quick installation 
and start-up.

 � CMBT-SABT-INT-1 cabinet

Polyester cabinet with IP 43 protection for indoor 
installations in transformer substations.

The assembly includes:

 › R-SABT

 › 4-pole circuit breaker

 › Voltage connection terminals

 › Terminals for measuring leakage current

 › VTN module (depending on model)

 › Surge protection (depending on model)

Type Code Device Box Communications Size (mm)  
width x height x depth

interior

CMBT-SABT-INT-1 (C) Q5WGC0. 1 R-SABT Reinforced 
polyester

Ethernet 360x315x180

CMBT-SABT-INT-2 (C) Q5WLJ0. 1 R-SABT, 1 VTN Reinforced 
polyester

Ethernet 360x315x180
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Compact solutions that are easy to install 
without shutting off the power

 ▻ There are transformer substations in operation where 
the installation of sensors (CAP) is not viable due to the 
impossibility of interrupting the electricity supply or due to 
the complexity of the installation.

To solve this problem, Circutor has developed cabinets 
with T-SABT cards built-in, which are not associated with 
a CAP sensor; rather, they use a split core transformer to 
measure the current, thus avoiding any interruption of the 
electricity supply to end users. 

To speed up installation, the cabling is located at the 
bottom of the cabinet using flying leads. An additional 
connector is included to make current bridges and work 
safely in the cabinet.

CMBT-SABT cabinets

Version also available for 
measuring 3 or 6 three-phase 
distribution lines.

 � CMBT-SABT-TP-EXT-3 cabinet

Glass-reinforced polyester cabinet with IP 66 protection for 
indoor/outdoor installation in transformer substations for 
monitoring up to nine distribution lines (custom configuration 
for each transformer substation).

The assembly includes:

 › R-SABT
 › T-SABT Panel + T-SABT
 › 4-pole circuit breaker
 › R-SABT voltage terminals
 › Terminals for measuring leakage current (depending on 

model)
 › VTN (depending on model)
 › Surge protection (depending on model)
 › 3G modem + antenna + power supply (depending on 

model)

Type Code Device Box Communications Size (mm)  
width x height x depth

Exterior

CMBT-SABT-TP-EXT-1 (C) Q54LL40080100 1 R-SABT, 3 T-SABT, 1 VTN Reinforced 
polyester

Ethernet/3G 600x500x250

CMBT-SABT-TP-EXT-2 (C) Q54LL40080200 1 R-SABT, 6 T-SABT, 1 VTN Reinforced 
polyester

Ethernet/3G 600x500x250

CMBT-SABT-TP-EXT-3 (C) Q54LL40080300 1 R-SABT, 9 T-SABT, 1 VTN Reinforced 
polyester

Ethernet/3G 600x500x250
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Manage your transformer substations from 
any system

 ▻ The SABT system manages and centralizes all the 
information received by the T-SABT using remote, advanced 
low-voltage monitoring (R-SABT). The integrated web server 
offers users the information they need to properly manage 
each transformer substation. 

 � The device is accessible via any web browser

The web server integrated into the R-SABT can be used 
to access it from any browser to manage its information 
anywhere, anytime. It also has an Ethernet port that can be 
connected either via a local area network (LAN) or remotely 
via 3G modem, if available.

Access via web server

 � Monitor and manage all the parameters in your 
transformer substation

Users can configure, monitor in real time, review data 
history, generate reports, and review any alarms that 
may appear in their transformer substations using the 
integrated web server. The data can be exported directly 
to a data server, or sent to the management system of the 
electrical utility.

 > Transformer 
substation monitoring
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 � Minimizes the cost of data traffic

The web server access is optimized to reduce 
data traffic. This provides quick access to users 
via Ethernet, and lowers data transmission costs 
if a connection via the 3G modem is used.

 � Information can be retrieved by:

 › Profile: Reports on different variables and their trend over time (e.g. load curves).

 › Event: General record of events associated with the device.

 › Spontaneous event: Generate an event when one occurs (earth faults, quality of 
supply, registration and removal of T-SABT)

 › Instantaneous Value: Real-time diagnosis based on parameter readings.

 > Monitor the status of your 
transformer substation in 
real time

 � All the information you need

View instant parameters from your grid, download reports 
to obtain information on the energy consumption in the 
different distribution lines, download information on supply 
quality events (overvoltages, dips and interruptions), along 
with associated waveform information, and record alarms 
to improve the service of your installation. Easily check 
the status of earth faults in your transformer substation 
by monitoring ground-to-neutral voltages and leakage 
currents.

 > Display (transient) wave forms 
every time a quality event occurs, 
capturing 10 cycles before and 
after detection
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