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From a cultural change to energy saving

Bl The new challenges for the energy sector

As stated by IEA the International Energy Agency, “Energy efficiency is a vital component of action to
meet the challenges facing the energy sector, which range from ever increasing global energy
demand, to concerns about energy security, climate change, local air pollution and the
affordability of energy supply”. In this respect, monitoring of energy matters, as a

first step, to the achievement of energy efficiency goals.

Energy efficiency is “the first fuel”: it is key for cost effective energy transi-
tions and the one energy resource that all countries possess in abun-
dance. Strong energy efficiency policies are vital to achieving the key

energy-policy goals.

B Global spending on energy efficiency
Spending, related to energy efficiency improvements, has
grown strongly in recent years. A total of USD 236 billion
was invested in energy efficiency across the buildings,
transport and industry sectors. The increase was large-

ly due to investments in heating, cooling and lighting.
See the picture below, source: IEA — World Energy
Investments 2018 (HVAC = heating, ventilation and

air conditioning; LDV = lightduty vehicles).
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The multiple benefits of energy efficiency
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B Why the plan do-check-act cycle
To be able to achieve Energy Efficiency mandatory regulations, goals and
therefore both Energy and cost savings, it is important to plan a proper
“Energy Efficiency Plan”, which has to be based on a PDCA (Plan-Do-
Check-Act) cycle.
An Energy Efficiency plan, if related to a medium size to a large
installation, has to go through an Energy audit which is the way
to assess:
e critical issues within a site;
® the priority of the corresponding resolution;
e areas of action to be developed which can be imple-
mented either during the design phase of a new system
or during the renovation of an existing one.

B The three major steps
An Energy audit and subsequently an Energy ef-
ficiency plan is split in three major steps: check-
ing, monitoring and analysing the actual use of
Energy. If the statement: "do not estimate when
you can calculate, do not calculate when you
can measure" is obvious, than the logical con-
sequence is splitting the whole plant into main
and sub-metering to identify the electrical en-
ergy wastes.

M All areas have to be fully

implemented
But such a plan is not completed if the identified
areas of actions are not fully implemented. This
means that lighting, cooling, space heating controls
and a proper BACnet communication capability to an
HVAC system are mandatory conditions to achieve the
needed Energy and cost savings.

B The right solution
Carlo Gavazzi provides with its meters, data analysis, commu-
nication tecnologies and control comprehensive solutions, all the
information to carry out, by means of proper functions like KPIs (key
performance indicators), benchmarking, reporting and the management
of the base line, all the necessary automatic tools to measure the energy ef-
ficiency implementation plan.
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UWP:, the paradigm shift

B How can you implement an effective Energy
Efficiency plan?

Meters are useless if relevant data cannot be collected remotely, remote
collected data are useless if not fully automated and properly filtered for a
focused analysis!

Nevertheless, an energy efficiency plan is not effective, and savings cannot
be achieved if the automatic data analysis do not act properly on loads.
Therefore the paradigm is to be able to generate useful information and to
automatically convert them into saving actions. A System Integrator in such
a situation would combine components from different suppliers to achieve
the requested model. The paradigm shift is to be able to provide to the same
user a unique complete, flexible and scalable platform.

B Why a unique platform?

A System Integrator using a regular monitoring and control architecture
would face the following problems: system complexity, cost issues, a long
commissioning time, a long learning time. The same System Integrator,
using the UWP 3.0 as the core of the Energy saving system would benefit
of: architecture simplicity, short commissioning time, cost reductions, error
proof configuration, expandability and scalability.

The UWP 3.0 platform with full functionalities meets today’s Energy Man-
agers and Energy Service Companies requirements to achieve energy ef-
ficiency goals.

H An open system!

UWP 3.0 is the core of a powerful system but also a Web-Server,
a gateway which embeds different communication protocols like:
Modbus TCP/IP, BACnet, SFTP, Rest-API just to mention some of them. To
meet the Industry 4.0 rising integration demand based on loT and the Cloud
technologies. UWP 3.0 is Microsoft® Azure Certified for loT.

More in details: FTP, SFTP, FTPS for pushing data to standard FTP servers,
in a secure and reliable way according to a schedule. Rest-API to inter ex-
change data with a remote system all the necessary flexibility.
Modbus/TCP and BACnet bridging of the available data points, using
UWP 3.0 as a flexible data-hub among field-buses.

UWP 3.0 is Microsoft® Azure certified for loT: the available data points are
sent via MQTT to the Azure loT platform allowing users to stream data from
multiple UWP 3.0 units to a centralized SQL or No-SQL database and from
here to leverage the powerful tools from the Microsoft® Azure marketplace
to analyse, organize, aggregate and display data. UWP 3.0 + Microsoft®
Azure loT HUB + Microsoft® PowerBI allow to share and publish online a
scalable dashboard focused on the desired KPls without the need for a
software developer.

Disclaimer

Microsoft®, PowerBI, Azure, SQL Server are registered trademarks of Microsoft®. Carlo Gavazzi
has no commercial relationship with Microsoft®. Therefor all the Microsoft® solutions mentioned
in the document must be purchased and supported through the Microsoft® commercial channels.
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Monitoring, data analysis
and reporting

Wide control possibilities

Parking guidance

Cost streamlining and
energy saving
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The map

B The Carlo Gavazzi Energy Efficiency Monitoring competences
This map drives you, in this example, through the Carlo Gavazzi competences and product solutions. A travel through:

protections, ESCo analysis tools, core unit, the utility meters data acquisition and integration, installed meters integration,
main and sub-metering in existing and new installations!
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Cooling
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Compressed
air

Controls
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Enviromental impact
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o H High density metering 2425
. Long range wireless communication 12-13
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Protection and monitoring

The electrical safety as part of the EEM solution

Why installation protection?

How to prevent injury? In the wide range of protection devices, there is a family of units called RCD Residual Current Device.
The purpose of an RCD is to prevent threat to life by protecting against the risks of electrocution and fire caused by earth
faults.

How to detect dangerous earth leakage current? In industrial and commercial applications due to specific requirements, the
device used is called an MRCD Modular Residual Current Device. More specifically, it is an earth leakage current relay which
can detect by means of an external core balance transformer the earth leakage current.

How to avoid power supply interruption? Both RCDs and MRCDs are prone to nuisance trips from normal harmless earth
leakage. Those are due to external factors like: high current lightning or if the installation's earth rod is placed close to a
neighbouring earth rod on a building. A nuisance trip would affect the availability of power supply, which for example in a
production facility, because of its nature, is not allowed.

The Carlo Gavazzi solution is made of two models: DEA71 and DEB71, combined with CTG, our core balance transformer
family. Our MRCD comply to the [IEC60947-2 so to avoid nuisance trips and fulfils the “A” type operating characteristic so
to work also in case of presence or absence of dc component residual currents.

Mains

Q@ 0 ©
123456

kWh

© © ©

[
Warning alarm Q Remote push Y
output = button

[ J

H DEA71 H DEB71 B CTG, core balance transformer
© Fixed current setting: 30mA or 300mA © Adjustable setfing from 30mA fo 5A ® Easy installation
© 2 relay outputs for warning and alarm o Adjustable delay up to 5s © High accuracy and sensitivity
© Input for remote Reset / Test © |eakage level LED bar Model Hole size (mm)
® 2 relay outputs for warning and alarm (1635 35
© Input for remote Reset / Test (T650 50
(1670 70
(16120 120
(16160 160
(16210 210

AR »
L]
nettee
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Retrofit main and sub-metering

The “C” part of the PDCA process starts here!

To identify areas of energy wastage with a quick installation. This solution is suitable for ESCOs being able to easily remove
equipment from a place where it has been installed, and re-install somewhere else. But it can also be the ideal solution as a
part of a permanent monitoring system in a plant where space and communication capabilities may be restricted.
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B EM210, main metering solution B EM271, sub metering solution
o Patented meter, 4-DIN and 72x72mm solution in the same housing for DIN-rail or e Patented meter, 4-DIN and 72x72mm solution in the same housing for DIN-rail or panel
panel mounting. Detachable 3*3-DGT/7-DGT display mounting. Detachable 3*3-DGT /7-DGT display
o Upto 415 VLL ac and CT/CTV/R0OG-based current measuring inputs o Up to 415 VLL ac and TCD-based current measuring inputs
o 50 (T (AV version), 333mV from CTV 1X-2X-3%-4X-8X sensors (MV version), e Current measurement by two basic TCD units with quick RIT1 plugs (see TCD M series)
Rogowski current sensors (MV version) © Quick configuration by automatic recognition of TCD units
o Measurements: V, A, Hz, PE W, VA, var, bi-directional kWh  2*3-phase energy analysers with sum function in the same unit
© An (calculated), THD up to 15th harmonics o Measurements: , A, Hz, PE W, VA, var, bi-directional kWh
© Basic accuracy +0.5%RDG (V/A), kWh class 1 (IEC62053-21), class B (EN50470- e Basic accuracy kW: 2.0% RDG (meter + TCD M unit). kWh: class 1 (IEC62053-21)
3), MID approved (AV version only) © RS485 Modbus RTU. 2 pulse outputs (loads 1 and 2)
© Pulse output and RS485 Modbus RTU (up to 115 kbps) port
B CTV/ROG 4K series, sensing solutions B TCD OM- 1M-2M-3M, sensing solutions
o CTV 1X-2X-3X-4X-6X-8X. Splitcore current sensing unit, 333mV output. @ Combination of three single split-core current sensing units
Model Primary (A) Hole size (mm) Model Primary (A) Hole size (mm)
(TV 1X and CTV 2X 60 and 100 9.6.and 15.5 TCD OM and TCD TM 60.and 100 9.6.and 15.5
(TV 3X, CTV 4X and (TV 6X | 200 and 400 15.5,20.5 and 36 70D 2M 200 15.5
(Tv 8X 800 50%89.8 TCD 3M 400 20.5

*ROG 4K. Rogowski coil current sensors. Primary: 20 to 4000A, diameters (mm): @ Basic TCD M unit (connected to three current sensors) for panel and DIN-tail mounting
115,179, 275

Up o lﬂ”‘
800A
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One platform many solutions

Communication, analysis and reporting in one unit

UWP 3.0 is the core of this platform and also the unit with the task to analyse the plant
variables being managed to achieve the energy efficiency goals.

UWP 3.0 is the core of the entire system and can provide, as a first step, all the remote and on-premise or cloud functionalities.
Simple architecture, short commissioning time, cost reductions, error proof configuration, expandability and scalability are
the distinctive characteristics of this unit. UWP 3.0 is a Web-Server but also a gateway. UWP 3.0 is Microsoft® certified for
loT. One or many UWP 3.0 pushing their data to the Microsoft® Azure loT Hub will allow System Integrators to extend the
level of integration to other systems. Data can be shared locally via Modbus/TCP or BACnet, while M2M makes integration
with other systems possible via Rest-API or standard FTP, SFTP, FTPS communication. Excel® reports can be generated online
or via the embedded scheduler. Whenever ESCos and Energy Managers need a solution for taking control to achieve their
Energy Efficiency goals, UWP 3.0 provides a solution to match the existing scenario.

Em2-Server
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1 |
El eemgws 0 e
Azure —= e

UWP 3.0

RS485 Modbus

12345678

2000 A1234 A1234
- A1234 A1234

__& R

2000 0000 0000
B UWP 3.0 B SH2-DSP
© Micro PC with embedded Web Server, WEB services and data logger functions ® [odem extension unit for UWP 3.0
o Ethernet Modbus TCP master /slave function @ 36 or 46 Mobile Infernet connectivity with SMS alerts and SMS commands management
© 2 x RS485 ports both of which support up to 64 Modbus devices @ 2-DIN module housing
@ Data display (charts and tables) @ 20 o 28 Vidc power supply

© Real fime or scheduled data export to Excel, CSV and HTML formats

© 4GB infernal memory, Back-up memory on micro SDHC and USB

o Energy analysis of each individual load

© (onfigurable dashboards with data analytics and real time display functions
o Embedded Modbus editor for compatibility with any Modbus meter

© Alarm management (e-mail or SMS by means of SH2-DSP)

o 2-DIN module housing

© 12 to 28 Vdc power supply
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Tools to properly display the key variables

CARLO GAVAZZI

The UWP 3.0 unit allows you to automate the process of collecting data points from multiple

metfers.

The embedded Web-Server allows you to remotely display the key plant variables using analysis tools like: tables, trends,
histograms, pies, comparison functions and others. The system allows for gathering, displaying and logging variables from
any meter or device connected to the available field-buses. Dashboards mixing both history and real time data allow users
to take control onfo their data.
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Long range wireless communication

The wireless technology

Choosing the right wireless technology is dependent on the application!

Gathering data in a secure, automatic and economic way is always difficult. There are a variety of different applications which may
change from the size of the meter network to the area to be covered. Moreover, there are many available wireless communication
technologies with some advantages such as minimizing the wiring and installation costs also in case of refrofitting an existing
installation. But also, some limits like obstacles and interferences which maybe fixed by skilled installers and also cyber-security issues
(if not correctly encrypted). The "Range" graph below highlights, based on different technologies, the coverage distance, which can
vary from just a few meters to global coverage using mobile communication.

However, the most popular wireless technologies are limited in terms of signal range or cost disadvantages as they require a mobile
phone contract for each measurement point. Moreover, in urban areas the situation is particularly complicated due to the restrictions of
the rule concerning band occupation and interference with other devices. In all these cases the answer is LoORaWAN®, the long-range
wireless communication technology.

Mobile

Long range wireless

LPWAN
Low Power
Wide Area

Network

WLAN
Wireless Local
Area Network

WPAN
Wireless Pers.
Area Network

3 12345678
A1234
A1234
A1234

Proximity A1234

NFC wM-Bus  WiFi  LoRaWAN® 2G, 3G, 4G
RFID ZigBee SigFox LTE
Bluetooth Z-Wave
EnOcean

H Long Range Communications or LORAWAN® integration

Leveraging an existing standard LoORaWAN® network to send metering data to a remote system or creating from scratch a
Long Range Wireless network in the license free band, are both scenarios available to system integrators: in the former case
UWP A converts meters infto LoORAWAN® enabled IloT units; in the latter, UWP A + UWP M + UWP 3.0 are the 3 tiers of a
complete energy monitoring system capable to cover wirelessly both dense urban/indoor regions and rural areas (up to 10
km range in open air, 1 km in typical applications).

B Easy commissioning and diagnostics
Standardized setup for connecting any LoRaWAN®
gateway, or plug and play tools to build-up and maintain
a system based on Carlo Gavazzi’'s UWP 3.0 platform, are
the key factors to preserve users from headaches.

Plug and play deployment of either small or large networks is
possible for both private and public networks.

B Security
UWP A and UWP M embed end-to-end AES128 encryption
so to provide the necessary data security.

Controls

H Low operating expenses

Wireless solution (EU 868MHz ISM band) with no SIM card
or annual fees and a long communication range, allows users
to deploy a wireless monitoring network from scratch by
themselves.

H Reliable communication

Long communication range, immunity fo interferences and
embedded security allow engineers and installers

to build reliable wireless monitoring networks.
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Private and Public network solutions

LoRaWANS?, the long range, fast configuration, easy commissioning, secure, competitive
and reliable communication solution.

Energy efficiency monitoring and cost allocation, sub-metering in large buildings, industry, energy farms and cities are the best
examples for long range wireless Carlo Gavazzi systems. Thanks to LoORaWAN® long communication range, security and robustness,
wireless networks can be easily setup, without high expense due to the use of SIM cards or repeaters.

Whenever the user deals with a project focused on sub-metering, cost allocation, or in the energy efficiency monitoring realm, the
need for minimizing the TCO (total cost of ownership) is always a consideration. Carlo Gavazzi long-range wireless solution simplifies
this scenario.

HUWP M HUWP A Bl UCS freeware software

© Comprehensive energy monitoring solufion  [oRaWAN® adapter for Carlo Gavazzi meters © Easy deployment of UWP A based wireless networks
o Wireless solution with no SIM card (ISM band) © Communication range: 10 km in open air, T kmiin typical @ Configuration of any CG meter/analyzer

© Data concentrator for up to 50 UWP A endpoints each UWP M applications © Diagnostic functions

© Communication range: up to 10 km in open air © [USB port for easy set-up via UCS Software

© Fast commissioning o Universal power supply

© Robust and secure communication © (onfigurable LoRaWAN® communication

o Integrated info UWP 3.0's ecosystem © (OTAA or ABP authentication

 Communication inferval from 5 min to 24 h
© Plug'n play infegration info the UWP 3.0 ecosystem via UWP M
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Utility, main and sub meter integration
Existing utility metering

The utility meters are valuable unexplored information sources that are frequently
unavailable.
If utility meters are M-Bus (EN13757) wired or wireless based, then the SIU-MBC can be used as a dual pulse counter or
directly via the SIU-MBM which acts as a gateway. These add-on solutions make this valuable information available for your
Automatic Energy Monitoring System.
More specifically: if the utility meter has only a pulse output, no available auxiliary power supply and the meter itself is far
from your nearest distribution board then the solution is the wireless SIU-MBC, it is self-powered by an internal battery lasting
up to 12 years, and is perfectly suited to outdoor applications; if the utility meter is wired or wireless M-Bus-based, than the

solution is SIU-MBM.

EM110 EM112 EM330

EM111 EM340

H SIU-MBM 01, SIU-MBM 02

SIU-MBM 01 and 02:

© (ollect data from multiple M-Bus and wireless M-Bus
devices

© (Convert data from M-Bus and wireless M-Bus into
Modbus TCP/IP

© Up to 20 connected M-Bus devices (From 300 to
38,400 bps), daisy chain or star connection

o Ethernet Modbus TCP/IP output

o Power supply from 1510 21 V ac, from 18 10 35 V dc

 0n DIN rail or wallmounted, 1P20.

SIU-MBM 02:

® Up to 32 wireless M-Bus devices

© Wireless communication antenna

© Frequency 868 MHz
m 00‘(.::7 Tt.c.g.(,
1 ¥ — ’ 1 v — 1'
- |PE |
Llloiccocpgg LlLoccoonge l %
Controls

wM-Bus MB
) ) wivBus

*600m //.\\ //!\\ //.\\

e & il ©

N o N 4
EM24 W1 SIU-MBC SIU-MBC Max 32

UL o JUL Pylses
o o %
). o4 &Y

* in open air.
B EM24 W1, EM series M Easy integration of Utility meters

© DIN rail meters for main and sub-metering applications.
See specs af page 22.

M SIU-MBC

o 2 pulse inputs, selectable scale and engineering unit,
like: 1/10,/100/1000 (Wh, dm? or 1)

o Wireless M-Bus, 868 MHz

© Data fransmission interval: 10's, 10 min, 12 h

© (perating range up fo 600 m in open air

o Battery: lithium, LiFSOCI2 (=12 years lifefime)

© Mechanical block with safety seal to ensure protection
degree and prevent accidental opening

o Assembly with zip fies on tube/mast or wallmounted
with screws or on DIN rails

o Antiraud system, IP67

by means of SIU-MBM series into
UWP 3.0 platform

SIU-MBM can be properly configured
by means of UCS desktop Universal
Configuration Software so to gather
data not only from utility meters but also
from M-Bus main-meters, sub-meters
and other M-Bus devices. By using
UCS, it is possible to automatically
scan the MBus and wireless M-Bus
networks, select the necessary data
points, configure the Modbus TCP
allowing the communication through
LAN with  UWP 3.0 or another
Modbus master or SCADA.
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Existing main and sub metering

Already installed pulse output-based meters can still to be part of a data collection system!

In many installations, old fashioned meters are still working properly but energy information is still collected manually with
both high data collection costs and potential transcription errors. Now, concentrating on multiple meters' pulse outputs and
making them available as RS485 Modbus counters is possible thanks to the modular VMU-MC + VMU-OC solution ranging
from 2 to 11 pulse inputs (counters). Pulse to Modbus conversion is the key to automatic data collection benefiting from quality

data, data granularity and whole data management.

Q000

Q000

RS485 Modbus

B VMU-MC, YMU-OC

© fodular

© RS485 communication port

© 11 total inputs available

o Unit of measure: kWh, kvarh, kVAh, k], keal, m®, Nm?, h, pes, kg
VMU-MC:

o (D display for: status, counter, any active fariff

o Tariff management

© 2 input available (for pulses or for up to 4 tariffs selection)
VMU-OC:

3 inputs available (for pulses only)

CARLO GAVAZZI Automation Components. Specifications are subject to change without notice. lllustrations are for example only.

B The UCS software configuration advantages extend-
ed also to VMU-MC and VMU-OC!

UCS features for configuring devices, storing configurations
into a database, sharing configurations and logs among us-
ers and checking the device status are available also for
VMU-MC/OC. Therefore: the two VMU-MC inputs can be
set as counters, or one as a counter and one to sense as a
digital input the tariff change, managing automatically the
energy increase for both tariff 1 and tariff 2. Every counter
input and function have an independent configurable pulse
weight.

Controls




Panel mount meters

The user-needs evolution

The use of analogue panel meters is not only linked to cost reasons

Even today, analogue ammeters and voltmeters are frequently installed in distribution boards. The choice is almost always
dictated not only by cost reasons, but by the need to make any anomalies visible at a glance. The maintenance personnel
in fact need to have immediate feedback on the main operating parameters in order to operate in optimal conditions both
in routine and emergency situations.

Q2000
Q0000

—
l
_—!I-—o
Ik
—

NN N

H Users' needs change and with them the technical solutions proposed

The position of the pointer in the analogue scale and the comparison among other analogue panel meters on the same
distribution-board is preferred for the less effort the user makes to process the information he is voluntarily searching for
(intrinsic cognitive load). But we know, the world evolves becoming more complex and demanding. The ideal answer to this
change is to offer a solution that allows an analogue comparative displaying, allowing a rough but immediate understanding
of the variable being measured but also, by means of a digital displaying, a proper accurate visualization of the same
variable.

198013 kwh
200040 kvah

0T 1:01 hbemm+

w
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Immediacy of visualisation and integration

The answer to the traditional use of analogue panel meters is WM15.

WM15 is also the answer to the growing need for additional electrical variables to make more in-depth analysis. This solution
condenses the information of four analogue panel meters into a single meter, but also provides an accurate measurement of
power and energy thanks to the continuous and simultaneous sampling of all phases. When it is installed on a distribution
board or on a machine, it can relate the energy consumption to the time the load is operating. Moreover, if an alarm is set
it can display it locally and transmit automatically and remotely all needed variables to validate the implemented energy
efficiency policies or provide data to start a preventive maintenance plan instead.

o o ®
s [l l
. 5 I 7
Q000
Optoprog |;]e L
+I = )
WM15 M
T J Optoprog
T'I' 3)

UWP 3.0 platform integration ready

H How to reduce installation and commissioning costs

Installation and commissioning of advanced panel meters often has additional and hidden costs compared to ordinary
analogue panel meters. WM15 reduces these costs compared to ordinary digital panel meters thanks to an improved
usability of the meter, the use of OptoProg and UCS.

Through the power and versatility of OptoProg - local configurator, and UCS desktop version or UCS mobile Android App,
the installer can check the connections and quickly change the configuration parameters using a smartphone connected via
Bluetooth to OptoProg. In addition, in the case of panel series production, the panel builder can easily replicate the same
configuration on all WM15 units with a single command, thus eliminating errors and speeding up the production process. In
the case of wiring errors, UCS not only provides a diagnostic of the problem encountered but can virtually correct the proper
phase associations between voltages and currents to fix the error without requiring a second intervention.

B WMI15

© 5 Current inputs via (T

© 230 to 415 VV L. measuring inputs with self-power supply
230 t0 600 V L-L measuring inputs with auxiliary power supply
@ 96x96 panel mounting, 59 mm depth

o Bidirectional kWh and kvarh, run hour meter

o System and phase variables: V/ L-L, V I-N, A, W, var, VA, PF, Hz, THD (voltage and current)
o Current and power demand calculation

© Digital output for pulse transmission or alarm

© RS485 Modbus RTU port (100 ms data refresh)

© MID certified (on request)
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Beyond panel mount meters

Modular main metering with power analysis

A comprehensive meter is often time demanding due to its installation
complexity: how can you make it time and cost effective?

and commissioning

By selecting, the most appropriate device to meet the different installation and application needs among the three available
power analyser models for panel mount. Top accuracy, increasing metering capabilities and control functions by model, as

well as a common modular system are the "on board" key features. Panel Builders, System Integ

rators and Installers enhance

and speed up their activities of initial meter configuration, communication diagnostics and commissioning with the help of the

combination of new and innovative tools like OptoProg, UCS, and UCS mobile.

CTD
® ) B
) ® B
® ® |
) ® B I
N @00
1
| |
|
MODULES: |
Ethernet CTD 1
RS232
BACnet WM40 +
Profibus o
Relays or statics ins At23 + _ GB Loads A1234
Analogues mA/V outs At - A1234
A1234 ’—%‘ A1234

Digital contacts
Temperature
Process signal
measurements

Optoprog

RS485 Modbus

B WM20 B WM30 B WM40
© 96x96mm panel mounting housing with front protection degree IP65, NEMA4X /12
© Basic accuracy 0.2% RDG (V/A)
© Single and three-phase measurements: \, A, An, Hz, PF, W, VA, var, run-hour, kvarh, bidirectional kWh (cl. 0.5s EN62053-22)
© 9+1-DGT counter variables LCD display
© Modular housing (see the modules list besides)
o (ptical port for fast data reading and configuration

© Universal power supply (90 to 265Vac/dc, 19 to 60Vac, 21.6 to 60Vdc)
o THD analysis up to 31st harmonics with source detection, single harmonics via Modbus
 3*4 DGT instantaneous variables LCD  4*4 DGT instantaneous variables LCD o 4-ariff management
display display © Factor K and TDD metering

© Max values of all power variables © Avg and max values of all system and © 16-alarm PLC logic and digifal inputs for
o Automatic scrolling pages single phase variables utility metering, builtn event and data
© 2 freely configurable virtual alarms © 4 freely configurable virtual alarms stamping for instantaneous variables and

© Real time clock load profiling

o (ther features like WM20 o (ther features like WM30

MODULES:

Ethernet

RS232

BACnet

Profibus

Relays or statics ins
Analogues mA/V outs

WM20

+I = )
-
Optoprog

UWP 3.0 platform

infegration ready

H Modules
WM20/WM30/WM40

© RS232/RS485 Modbus RTU
© BACnet IP

© BACnet MS/TP

o Ethernet (Modbus TCP)

o EtherNet/IP (WM20 excluded)
© Profibus DP-VO

o )-static and relay outputs
WM30

© 72*20mAdc or 2*10Vdc outputs
WM40

© UJp to 4*20mAdc or 10Vdc outputs

o 6-channel digital inputs, Up to 6-relay /8-
sfatic outputs + OR/AND alarm logic
management

o Direct An + Temperature + Process signal
measurements
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Advanced configuration and commissioning tools

An innovative solution to drastically reduce both configuration and commissioning time!

The installation, the configuration and the commissioning of a power analyser has an intrinsic complexity which is not only the
product itself but is also the sequence of events which usually start in the workshop of a Panel Builder and moves to the plant
for the final installation. Hence, one product, which for different reasons and in different contexts moves through different
professionals. To be able to be effective, there is the need to be able to supply a tool to answer to the different people skills
and needs. OptoProg, with its App or simply a desktop software is the best answer to simplify the whole process.

<  Dashboard < TCD1-12

HOME VOLTAGE CURRENT POWER ENERGY|
-— Channels Current

Installation and Current
instructions Channels Current: Aug 30, 2017 7:19:17 AM

Quick SRS Current: Aug 29,2017 10:02:10 AM

357.06 A 357.49A 356.56 A
@ Ll ® L2 [ N

Settings and data reading 36% 36% 36% ’ ”

Connection to analyzer

A aey

0.00 0.00
Ché Ch7 Ch8 Che <Ch10 Ch11 Chi2Z

Branch A Serial n. BR15100030012 IS IEl I

Create and apply a STATUS
configuration TCD1-12 Operative Channels THD Current

Offline configuration

B How to do it!

OptoProg, the optical portbased coupling unit with build-in rechargeable battery, provided with both USB and Bluetooth
communication capabilities to be used in combination with either UCS desktop or UCS Mobile (Android), with its advanced
usability, allows to the Panel Builder to set all initial metering parameters without physically using the meter front keypad.

If the panel is produced in series with same overall characteristics and meter settings, by using the configuration upload and
download function, the process is further shortened and error free. Once the distribution board with the power analyser is on
site, the System Integrator using its OptoProg unit and UCS software can upload the meter configuration parameters, change
them, add alarms and download the new configuration to the power analyser again to complete the process. With the same
UCS it's possible to test the communication to other devices in the same Modbus network. The whole OptoProg process can
be performed without opening the distribution board door, making this process more efficient, effective and safe. Once eve-
rything is done, just remove OptoProg from the power analyser and install it on another meter.

Optoprog is compatible with: WM15, WM20,
WM30, WM40, WM50. ET112, ET330, ET340.
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Current adapters and quick-fit solutions

Solid-core and split-core current adapters

From compact sizes to high currents and from solid-core to split-core, these are the current
adapters for Carlo Gavazzi meters and the appropriate solution for any kind of installation.

Il TAD K/K2
TAD | from (A) | to (A)
K 1 40
K2 1 250

© Wounded primary /fixed bar
o Secondary: 5A (sfandard),

1A (available upon request)
© Sealable terminal covers

B CTD 1/2/3/4-X

CTD | from (A) | to (A)
1x 50 300
2x 40 600
3x 50 800
4x 150 1600

© Solid core for cable or bus-bar
o (able diameter: @23mm to @5Tmm
© Bor: 20*5mm to 64*20mm or 51*43mm
o Secondary: 5A (standard),
1A (available upon request)
o Sealable terminal covers

e |EC61869-2
B CTD 5/6-S
CTD | from (A) | to (A)
5§ 100 400
6S 150 1000

o Split-core for cable or bus-har
© Bar: 26*32mm, 50*52mm
@ Secondary: 5A (standard),

1A (available upon request)
© Sealable terminal covers

o |EC61869-2
BmCIA5/6
CTA | from (A) | to(A)
5X 100 300
6X 200 600

o Split-core for cable

® Secondary: 5A

o (able diometer: 24mm (5x), 36mm (6X)
® [EN61869-2

Controls

1e

HWCID 1Z
CID | from (A) | to (A)
1z 50 200

© Solid core for cable or bushar
o (able diameter: 22mm
o Secondary: 5A

el

o [EC61869-2
W CTD 8/9/10/11/12-V-H
CTD | from (A) to (A)
1600 (cURus)
BV | 150 ogho
9VH 2000 (cURus)
wovi | 0| a0
TV 1000 4000
12V/H 1000 4000

© Solid core for cable or bushar
 Bar: 37*125mm to 53*125mm
© Secondary: 5A (standard),
1A (available upon request)
© Sealable terminal covers

o [EC1869-2
W CTD 8/9/10-S
CTD | from (A) to (A)
1600 (cURus)
85 1 10 onno
9S 2000 (cURus)
105 | 9 Tam00

o Split-core for cable or bus-bar
© Bar: 31*8Tmm to 50*125mm
® Secondary: 5A (standard),
1A (available upon request)
© Sealable terminal covers
o [EC61869-2

CARLO GAVAZZI Automation Components. Specifications are subject to change without notice. Illustrations are for example only.
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Main and sub-metering for new installations

Quick-fit solutions.

When both installation time, meter configuration and commissioning are a concern than the Carlo Gavazzi Quickit is the
solution. In a typical installation (lighting, HVAC, heating, refrigeration) using 1+4 regular mefers you can achieve a time

reduction of about 70% using 3 quick-fit meters instead.

TCD

© wril
@ 1 connection

68485 Modbus

8 connections

UWP 3.0 platform integration ready

B EM270, main metering solution

o Patented meter, 4-DIN and 72x72mm solution in the same housing for DIN-ail or
panel mounting. Detachable 3*3-DGT/7-DGT display

o Up to 456 VILL ac and TCD-based current measuring inputs

o (urrent measurement by two triple solid-core sensing units with quick RJT1 plugs
(see TCD X series)

® Quick configuration by automatic recognition of TCD units

o 7*3-phase energy analysers with sum function in the some unit

o Measurements: \, A, Hz, PE W, VA, var, bi-directional kWh

© Basic accuracy kW: 1.25% RDG (meter + TCD x unit). kWh: dlass 1 (IEC62053-21)

 RS485 Modbus RTU. 2 pulse outputs (loads 1 and 2)

B TCD 1X-2X-3X, sensing solutions

o Triple solid-core current sensing unit

B EM280, sub metering solution

o Patented meter, 4-DIN and 72x72mm solution in the some housing for DIN-rail or panel
mounting. Defachable 3*3-DGT/7-DGT display

o Up to 456 VLL ac and TCD-based current measuring inputs

o Current measurement by one 6-channel solid-core sensing unit with quick RIT1 plugs
(see TCD X series)

© Quick configuration by automatic recognition of TCD units

© 2*3-phase,/6* 1-phase energy analysers with sum function in the same unit

o Measurements: V, A, Hz, PE W, VA, var, kWh

© Basic accuracy kW: 1.25% RDG (meter + TCD-06 unit). KWh: class 1 (IEC62053-21)

 RS485 Modbus RTU. 2 pulse outputs (loads T and 2)

B TCD 06BX-06BS, sensing solutions

CARLO GAVAZZI Automation Components. Specifications are subject to change without notice. lllustrations are for example only.

Model |Primary (A) Bus-bar sizes |Centre-to-centre New installation, TCD 06BX |Retrofitting, TCD 06BS
(mm) distance (mm) 6-channel solid-core 6-channel split-core
TCDIX  [3*160 15.5x25 25 current sensing unit current sensing unit
12X [3*250 21x25 35 o Primary: 6*32A, hole size (mm): 7. Centre-fo-centre distance (mm): 17.5mm. RJ11
TCD 3X 3%630 31 x 31 45 cable length (cm): 80, 150 or 200
i
Up to = I ‘;\ X
630A

Controls



A compact range of DIN rail mount meters
Main and sub-metering for new installations

Full energy analysis capability and MID revenue approval.

This range offers you both CT connection inputs and direct connection capabilities with, for EM100-300 series also the
MID approval (Measuring Instruments Directive, only for European market). The three key features of this offer are: housing
compactness — they can fit wherever you have a minimal space; display data completeness and touch keypad — most
important variable information available at a glance and no keypad maintenance; full electric variables set availability also

through the communication port — capability to know the single load behaviour so to perform a concise analysis.

@000
2000

H EM24, EM24 W1

EM24 and EM24 W1

o (T 5A, 230 to 400 VLLac measuring
inputs, 115-230V ac power supply

® 654, 230 to 400 Vllac measuring
inputs, self-power supply

© 4-DIN modules housing

© Single and three-phase measurements:
V, A, Hz, PE W, VA, var, runhour, kvarh,
bi-directional kWh (cl. B EN50470-3
MID approved), 4-tariff, 3*1-phase kWh

© 3 counter digital inputs

© 2*8-digit LD

o Pulse output or RS485 Modbus RTU,
M-Bus port or Ethernet

EM24 W1

 wi-Bus wireless communication

© Two anfenna options: external or in built

TCD

] |
|
|

@EQ—.

oMo
o[Me

EM111

HWEM110-111-112

EM110 and 111

© 32A (max 454), 1-DIN module housing,
7-digit (EM110 electromechanical)
counter (c. B EN50470-3 MID
approved), pulse output.

EM112

© 100A, 2-DIN modules housing, display
backup by supercapacitor.

© Backlit touch 8-digit LCD.

EMT11 and EM112

© 115/230 Vac measuring inputs

o Self-power supply

® Measurements: V, A, Hz, PE, W, VA, var,
runvhour, kvarh, bi-directional kWh (cl. B
EN50470-3, MID approved), dual tariff

© Pylse output or RS485 Modbus RTU or
M-Bus port

32A ﬂ X 100A

© ———
O m————
© m—

Q00
200 200

EM112 EM330

EM340

H EM330, EM340

EM330

o (T 5A, An, 90V to 260Vac/dc auxiliary
power supply

EM340

® 65A, Self-power supply

EM330 and EM340

@ 3-DIN modules housing

@ 230 to 400 VLLac measuring inputs

o Single and three-phase measurements:
\, A, Hz, PE, W, VA, var, run-hour, kvarh,
bidirectional kWh (c. B EN50470-3,
JID approved), dual tariff, 3*1-phase
kWh

® Backlit touch 3*8-digit LCD

® Pulse output or RS485 Modbus RTU or
M-Bus port

-
o
>
() (] O
(] (] .
() (]

IGB

Optoprog
ET340

W ET112, ET340/ET330

ET112

 100A, 115,230 Vac measuring inpufs,
2-DIN modules housing

ET330

© (T 5A, An, 90V to 260Vac/dc auxiliary
power supply

ET340

® 654,230 to 400 VLlac, 3-DIN modules
housing

ET112 and ET340

o Single and three-phase measurements:
VA, Hz, PE W, VA, var, run-hour, kvarh,
bi-directional kWh (cl. B EN50470-3),
dual fariff, 3*1-phase kWh, An

o Self-power supply

© RS485 Modbus RTU port  (RI45
daisy chain and screw terminal block
connecfions)

Controls
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The universal configuration software

UCS, the universal configuration tool continuously upgraded and compatible to all CG meters.

Beyond the regular display variables, functionality and configuration parameters, the need to be more effective and efficient
during first meter configuration (by the Panel Builder) and the site commissioning (by the System Integrator) is common place.
UCS, the Universal Configuration Software is the answer, providing a full set of effective tools for meter configuration, variable
displaying and communication diagnostics. These tools are aimed to be quick and to help the different professionals, like:
Panel Builder, Installer, System Integrator and End-user to limit and fix any installation, configuration and commissioning error.

- Corlo Gavazzi Configuration Software - X

Offline Configuration 68

.
! i i
B i 0r
WM30 plant 1 B
2 EM111-DIN AV7 EM112-DIN AVO EM210 AV5 CPAO50 CPA300 EM210 AVS5 EM24 AV2
Speed: 9600 Timeout: 100
G oo ? Device address: 1 Device address: 2 Device address: 3 Device address:4 Device address: 5 Device address:6 Device address: 7
arity: None Stop Bits: 1
[ P [ s [ -
W W W = x
Speed: 9600 Timeout: 100 3 ) ! : : ;
Parity: None StopBits: 1 1L_] [
EM. V5 EM270 MV5 O EM271MV6 25 EM280MV6OS EM340-DIN AV2 EM340-DIN AV2 ET112-DIN AV1
S T Device address: 8 Device address: 9 Device address: 10 Device address: 11 Device address: 12 Device address: 13 Device address: 14
Speed: 9600 Timeout: 100 > 2% bt
Parity:None Stop Bits: 1 - ‘!!
WMS0 Ll : — o — —
Eti - ET340-DIN AV2 VMU-MC WM20-96 AVS WM30-96 AVS 'WM40-96 AVS5 WMS50-BCM AVS
thernet Connection
Port: 502 ) Device address: 15 Device address: 16 Device address: 17 Device address: 18 Device address: 19 Device address: 20
pr— TCOehannel (TPhase]
alarms [] Week Configuration
TCDloads (2or 3phasel & i - W - i &
Working
wso
i TCD loads (2or phase) i
alarms
] Periods T Holidays
- Virtual Alarm > 5 y:
EM271 v Period 1 New Year's Day
B Tariffs > 01/01/2018 - 01/01/2018
1 v Working
- Good Friday
| Display and keypad > 30/03/2018- 30/03/2018
Tarf 1
Ll | B deen
" Easter Monday
Commmlcatian ) 02/04/2018 - 02/04/2018
'J Date and time > arif May Day Bank Holiday
VMU-MC 06:00- 1900 07/05/2018 - 07/05/2018
| 28 m
Database settings » Spring Bank Holiday
- = 28/05/2018 - 28/05/2018
WM20-96 Modbus Map > = Late Summer Bank Holiday

¥ Carlo Gavazzi Cenfiguration Scftware

WMS50-BCM AV5

VL-Lsys(V) AL(A)

WM50-BCM

~
15%

Meters

4 35.9A

ALl

@ Vi-Lsys

W sys (kW) VL1-N (Harmonic)

15w |

v B

- I -
o1 e 2.0

4 35.9A

AL2

4 35.8a

AL3

o
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Quick-fit high-density metering solution
Distribution board-based solution

In one solution the combination of a three-phase main meter with CT inputs and a 65A
integrated TCD sub-meter units as up to 96 one-phase channels or 32 three-phase channels.

When the electrical system is different from a bus-bar trunking or bus-duct system and feeding of numerous loads is in a
common distribution board, than the WM50-96 is the ideal solution for branch circuit monitoring. The solution is based on
one core unit WM50 which is usually installed and connected on the mains and some TCD12 units as combined meters
installed downstream the MCBs for single phase or three-phase loads. As the whole installation cost is not only given by the
components cost but even more by installation and commissioning costs, this innovative solution allows you to achieve more
than 75% installation and commissioning savings vs. a regular solution.

g g ' q ‘ p p : q ‘
o [ ¢ 1
° [
N Q00 0000O0D0OD0OODOO
Q00 0000D000O00OO0
MODULES:
Ethernet
R8485 12345678
Relays or statics inputs A1234 + — 8
A1z - TCD12
Lanze o—%v

Digital contacts 12-channel sub metering
Temperature
Process signal

measurements

(*) Optoprog
(see page 15)

RS485 Modbus UWP 3.0 platform integration ready

B WM50, main metering solution for distribution B TCD12, sub metering
boards
© 96x96mm panel mounting meter with P65, NEMA4X /12 front protection degree and © Primary: 12*65A
modular housing © Hole size (mm): 8.5
@ Up to 480 VLL ac and 5A CT measuring inputs © (entre-to-centre distance (mm): 17.5mm
© Single and three-phase measurements: V, A, An, Hz, PE, W, VA, var, run-hour, kvarh, o R} cable length (cm): 30 to 500
bi-directional kWh (cl. 0.5S EN62053-22), THD analysis up o 31st harmonics, single © 12-channel split-core current sensing unit
harmonics via Modbus © Accuracy Class 2 (kWh) according to EN62053-21 (meter + TCD unif)
@ Basic accuracy 0.2% RDG (V/A) ® Up to 96 channels: kWh, W, var, VA, PF, A, THD A
© 9+1-DGT totalized variables LCD display © Data available via communication module

© Opfical port for fast data reading and configuration

© Universal power supply (90 to 260Vac/dc)

o 4-fariff management

o 16-alarm PLC logic and digital inputs for utility metering, builtin event and data stamp-
ing for instantaneous variables

B WM50, 1/0 optional modules

© RS232/RS485

o Ethermet (Modbus TCP)

o 6-channel digital inputs, up to 4-relay/é-sfatic outputs + OR /AND alarm logic
management

o Direct An + Temperature + Process signal measurements

Contro I S CARLO GAVAZZI Automation Components. Specifications are subject to change without notice. Illustrations are for example only.
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Bus-bar trunking and bus-duct system-based solution

Why a high-density metering solution?

When either in an industrial or commercial installation, in the same facility, metering is not only for load monitoring but is more to build
up energy cost centres for cost allocation and the machines/loads to be monitored are numerous, a regular metering solution is not
the best answer. The point is not the metering by itself but more the need to shorten the payback time for this investment. How can you
do it2 By using a specific solution which has been design, based on the application conditions mentioned above, to reduce the whole
installation and commissioning time. It is the combination of ET272 meters suitable to be used in both existing or new installations
connected to a VMU-C which automates the meter addressing and in general the whole commissioning process by 94%.

Distribution

B ET272, main and sub metering solution for B VMU-C gateway and web-server solution
tap-off boxes

o Patented mefer, 4-DIN modules for DIN-rail mounting o VMU-C EM and ET272 are mandatory parts of the bus-duct solution

o Up to 415 VLL ac (rated) and TCD-based current measuring inputs @ 2-DIN module housing. 12 to 28 V/ dc power supply

o (urrent measurement by two basic TCD unifs with quick RIT1 plugs (see TCD M series) @ Micro PC with embedded Web Server, WEB services and data logger functions
© Quick configuration by automatic recognifion of TCD units o Ethernet Modbus TCP master /slave function

o Self addressing in a Modbus system (in combination with VMU-C) ® One RS485-Modbus port for the management of up to 80 ET272.
 2*3-phase energy analysers with sum function in the same unit o Data display (charts and tables). Real time or scheduled data export to Excel, CSV and
© Measurements: , A, Hz, PF W, VA, var, bi-directional kWh HTML formats

@ Basic accuracy kW: 2.0% RDG (meter + TCD M unit). kWh: closs T (IEC62053-21) © 4GB infernal memory, Back-up memory on micro SDHC and USB

o Dafa format: 3-DGT (instantaneous variables) /7-DGT (fotalizers) ® Energy analysis of each individual load. Costs analysis

© RS485 Modbus RTU. 2 pulse outputs (loads 1 and 2) o Virtual meter with sum function

© Alarm management (e-mail or SMS by means of SH2-DSP)
B TCD OM-1M-2M-3M-MM, sensing solutions

o Triple split-core sensing unit for panel and DIN-rail mounting .,.?., @ El l!_' 9 i _9_ % E :!-: 9 =
Model Primary (A) Hole size (mm) _
TCD OM and TCD TM 60 and 100 9.6 and 15.5 B 1
TCD 2M and TCD 3M 200 and 400 15.5and 20.5 L‘Z I
TCD MM Up fo 10000(*) = wescg
(*) using CTV sensing units. ‘ 4 ‘
Iir.—.r A i
‘ L R
“'“'fn'l ik

ET27201N.MV5.3.%, 35,

i I \fi

FEEE

sm m unmmmmm
Up to
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One Platform many solutions

The UWP 3.0 platform evolves from energy monitoring to active control, adding:
1/Os, functions and specific bus integration modules.

Em2-Server

[ [ |
WH ey aws
<
[ ]
[ ]
[ ]
[ )
.......... :
‘e
[ ]
[ )
[ ]
[ ]
[ )
..
o, Modbus TCP/IP
[ X )
RS485 Modbus
[ X X ]

12345678
A 1234
A 1234
A 1234
A 1234

B The architecture completion

Simplicity, short commissioning time, cost reduc-
tions, error proof configuration, expandability and
scalability are the key characteristics of UWP 3.0,
which make this platform a powerful solution to achieve
the Energy Efficiency goals. This means the platform
evolves from the pure monitoring introduced in the first
part of this solution presentation, to the active control.
Although gathering automatically all the meters data is
extremely important, this is not enough to achieve the
maximum results in terms of energy savings. Therefore,
energy efficiency aimed to reduce at maximum the en-
ergy costs is the merge of two major actions: monitor-
ing and active load control.

B The active control

The active control performed by UWP 3.0 is the capa-
bility of this platform to act, at a first level, directly and

Controls

r
)
Z

automatically on the loads but also as a second level to
integrate into other management systems.

As a first example, in an industrial plant we can have
several buildings like: a production facility with ser-
vices, offices and a warehouse with different needs in
terms of load control and integration. As in the produc-
tion facility, there are energy intensive loads like: large
machines, electric heaters, chillers and air-compres-
sors, all of them have to be monitored and optimised,
there is also the need to allocate the energy costs by
produced item (see our extensive meter offer).

B Energy savings and human efficiency

In the offices there is the need to maximize energy ef-
ficiency in relation to the external environmental condi-
tions and people occupancy while providing the high-
est levels of comfort, safety and quality. Lighting is one
of the major areas to focus on, so to reduce electricity

CARLO GAVAZZI Automation Components. Specifications are subject to change without notice. Illustrations are for example only.
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costs. A proper controller module based on DALl bus
provides a wide range of control strategies to achieve
both energy savings and comfort level. Efficiency is not
only on energy resources but also on human resources,
this means, a modern Company knows that: people
engagement, mood and commitment can be easily be
boosted up taking care of the work space in terms of

CO, level (ventilation), temperature (heating and cool-
ing) and illumination (DALI).

Bl Control and integration

Last but not least, in the warehouse, the energy focus
is on lighting as well, but also on both heating and
ventilation. A proper management of those loads and
the communication by means of BACnet, will integrate
UWP 3.0 platform into a BMS so to complete the offer
to achieve the energy efficiency goals.

CARLO GAVAZZI Automation Components. Specifications are subject to change without notice. lllustrations are for example only.

B From energy efficiency to flow efficiency

As an additional example, moving from an industrial
installation to a shopping mall or an airport, there is
the need to different extents, in addition to what al-
ready explained above, to implement energy efficien-
cy strategies also in an indoor car-park or multi-storey
garage. In this case, as for the people using the offices,
the efficiency is not only on load controls like light-
ing and ventilation (making sure they are disabled in
unoccupied zones), but more actively also on drivers,
providing them automated information where to drive
and park the car reducing their stress, thus increasing
car flow efficiency and reducing the fuel emissions.

Controls




The smart field bus wiring

The Dupline® bus

Dupline® as the smart fieldbus to exchange information between smart field sensors and
the UWP 3.0 core unit and platform.

UWP 3.0  SH2-MCG

£
[}
°
<]
=

[ ~
C—

Modbus TCP/IP

Ug.to 90

RS485 Modbus

Dupline® Up to 630 (7 x 90) parking lots

T u;;}ono*

Dupline® Up to 1750 (7 x 250) field units
* Note: depending on the type of the field units. \ " . |
= up to 250*
B Why Dupline® proprietary smart bus? B The noise and crosstalk immunty of Dupline®
Because among all the platform compatible standard field buses, Dupline® in its applica- 1) Inductive coupling effect in parallel wires.
tion context, is the best solution, since it brings numerous benefits like: 2) Minimizing the inductive coupling effect in Dupline® twisted Cables.
o gliminating expensive shielded cable saving money just because it uses a twisted pair
(2 wires);
© heing extremely noise immune, can run next o power cables;
© carrying the power supply to power the connected sensors;
o simplyfing the field level wiring (based on free topology) without increasing the material I I
cosfs (e.g. using existing cables);
© running the bus signal up fo 2km without any repeater; s 7 ~
© heing robust with a proven technology with over 150,000 installations Worldwide 0 4 0
including not only energy efficiency solutions but also mining, ol drilling, railroads and

many others;
© heing modular and scalable: the system can be progressively extended with new

modules (up to 7) according fo the application needs. B The free topo|ogy of the Dup|ine® network

Euse of installation and wiring.

B SH2-MCG =

© Connection to SH2-WEB via internal bus or terminals via the high speed bus

© Up to 7 SH2-MCG can be connected on the same network, considering the sum of £ %
SH2-MCG and SH2-WBU i ]
© 2-DIN modules housing i H
© 24:Vidc power supply ‘\_‘ iz’
e e
Ss0000

D+ D- 'ﬁl A2 A1 A2
:
F §660

ma I |

B Only 2 wires to perform a reliable communication
Many wires vs. two wires, this is the Carlo Gavazzi smart field bus!
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Specialised sensors for a changing world

Being able, in an existing installation, to keep the same wiring or to simplify it, upgrading the
technology, adding new functions, is beneficial to achieve the planned energy efficiency savings.

@ (o=
2.4GHz

=
B UWP3.0 Out
AEu=reM;' aws | = ((.

Modbus TCP/IP

RS485 Modbus

This means, within the UWP 3.0 platform, the availability of Dupline® smart field components suitable to:

measure environmental parameters like temperature, humidity and CO,;

measure luminous flux per unit area (LUX);

measure standard signals like volts and milliamps from various transmitters;

measure the energy consumption of one-phase loads;

detect movement and presence within a room;

sense status signals like light and load switches and alarms;

e activate outputs by means of relays;

e generate 10Vdc analogue signal outputs;

e display and locally adjust temperatures.

Moreover, also different combined and streamlined sensing and actuating components, specifically designed to meet space
constraints and cost savings.

A complete set of units capable to measure ambient parameters and to manage input and output signals aimed to provide
all necessary information to the platform through the UWP 3.0 core unit. This becomes the ecosystem which with proper
algorithm boosts the energy savings.

Even if, the smart wired Dupline® brings many installation and working benefits, it may happen that a totally wired architecture
is technically not possible. In that case, the solution is to add the IEE802.15.4 2.4GHz wireless expansion module “SH2-
WBU" to build up a wireless network, where other Carlo Gavazzi field smart components can be added to expand the
platform capabilities. This means:

® 4 programmable push buttons to turn ON/OFF lights;

e 4 digital inputs with embedded one-phase energy meter;

e a light dimmer with embedded one-phase energy meter;

® a relay output with embedded one-phase energy meter;

¢ doors/windows magnetic sensors.

@ 2.4GHz ((. ((.
(D ED

=
(7}
°
e}
=

SH2-DSP i
quﬁ X

[N

Modbus TCP/IP

RS485 Modbus
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XAP 1.0 the eXtended Automation Platform

H Flexibility, scalability and integration capability!

In a medium to big industrial site or building, the need is to gather massive
number of data generated by field devices like meters and sensors. This is
needed to be able to rout data where they need to be processed and man-
aged to implement an effective Energy Efficiency plan, thus saving natural
resources and consequently also preserving the environment. In this respect,
it is important fo have a flexible system suitable to the different local needs.
Being a production facility something that changes very often due to process
reviews, scalability is a must. Moreover, to be able to meet an Energy Ef-
ficiency plan, there is the need to interact with users, to exchange data with
new or already existing systems using different communication protocols but
also with Cloud-based systems. This means in a system, being able to man-

age an efficient and effective integration

B Why is it key to manage data in an efficient and

effective way?

Nowadays, data management are key to achieve the saving goals, but

this is very often a hassle for the system integrator. There are two order of

problems:

e the first one is related to the way data are exchanged, therefore the used
protocols and as a consequence the potential lack of knowledge;

* the second one is the data interaction and the logic to be implemented to
achieve the energy saving goals.

Both problems are costs which, at the end will be paid by the end users but

will also limit the competitiveness of the Companies providing the solution

and services. How to solve those problems? For the system integrator, to

make the architecture lean by using as less devices as possible in the data

exchange and for the Energy service Companies by easily implementing

proper controls logics.

B One more step further!

When architecture complexity rises, to be able to meet more integration
needs and to automate the management system, than UWP 3.0 is only a
part of the solution. To complete the architecture there is the need to add a
further powerful device which goes beyond the UWP 3.0 features. It is the
XAP 1.0, the ultimate compact controller and gateway with embedded lloT
(Industrial Internet of Things) for seamless connection of multiple and various
devices and sub-systems. Using the standard IEC 61131 CODESYS, XAP
1.0 supports network stacks and local I/O expandability. It provides easy
programming while the configurable web interface makes it an outstanding
web HMI, with easily programable graphic pages, functions and protocols.
The two ethernet ports offer network segregation for WAN/LAN. XAP 1.0 is
simple to connect to other devices as it offers multiple embedded standards
such as CODESYS, OPC UA, KNX IP and BACnet as well as data distribu-
tion via MQTT. The Linux-based operating system is designed to be resist-
ant to surveillance and interference, whilst the HTTPS provides secure web
server access. By providing internet and web-server capability, XAP 1.0
together with UWP 3.0 are the supervision and control solution to ensure
optimisation of lighting, HVAC and in general building automation functions
which can dramatically decrease energy usage and in turn the energy billl
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&ield devices
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The map - two solution examples

H Not only utilities and users but also buildings and occupants
The key objective of an energy efficiency plan is the combination of:
*minimizing the consumptions (TOE, tons oil equivalent);

®minimizing costs;

*minimizing environmental impact (tons of CO,);
ebut, as a mandatory condition, keeping same productivity level!

ECC

Boiler

ECC
Cooling

tower or
chiller

ECC
Compressed
air

Controls

&

Light controls
Temperature controls
Motion sensor
1/O commands
Ventilation
Park guidance
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‘ Active controls
‘ Measures

Production
plant

Shopping

el

Production

ECC
ICT

A B

ECC
Offices

Car-park

B The energy performance of the
building
Building Automation and Control Systems (BACS) can have
significant impact on the energy consumption of any kind
of buildings and their occupants. The EN 15232:2012
Standard: Energy Performance of Buildings in conjunction
with the "Energy Performance of Buildings Directive" (EPBD)
in Europe as other standards (LEED, Energy star) in other
regions, are the guides to achieve the planned energy
efficiency goals. Those standards are aimed to build up:
ea list of control, automation, and technical management
functions that affect the energy performance of buildings;
ea method for defining the minimum requirements for the
control, automation, and technical building management
functions implemented in different types of buildings;
edetailed procedures for quantifying the impact these
functions have on the energy performance of a building;
ea simplified method to obtain an initial estimate of the
impact these functions have on the energy performance of
buildings.
The Carlo Gavazzi as a global offer of products, solutions
and competences, evolves its product portfolio from energy
efficiency monitoring solutions to the active control through
the building automation.

Being able, in an existing installation, to keep the same
wiring or to simplify it, upgrading the technology, adding
new functions, is beneficial to achieve the planned energy
efficiency savings.

B The performance of a car park

In a place, nearby a business activity, where there is a high
concentration of parked cars, like in shopping malls, airports
and in large railway stations, an indoor car-park or multi-
storey garage is another point of attention. It is not only
aimed to implement energy saving actions but also solutions
to be more service effective.

The attention moves from the energy efficiency of the facility
to the occupants of the car-park. This means the drivers,
providing them automated information where to drive and
park the car reducing their stress, thus increasing car flow
efficiency and reducing the fuel emissions.

The topics

Page
. Automation platform 34-37
u Energy and people efficiency 38-41
Wired and wireless environmental probes
B and I/Os 42-43
E Car parking outdoor guidance system 44-47
n Fire damper control solution 48
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XAP 1.0 the eXtended Automation Platform

Flexibility, scalability and integration capability!

XAP 1.0, a compact, lloT-ready controller and gateway for seamless connection of
multiple and diverse devices and sub-systems.

XAP 1.0 is aimed to deliver a complete solution for both industrial and building automation, from BMS down to field devices being
XAP 1.0 the management level, UWP 3.0 the edge automation level and the Dupline® and Modbus devices the field level.

XAP 1.0 integrates the Codesys V3 development environment based on a solid SoftPLC engine for programming controller
applications according to the international industrial standard [EC 61131-3. In order to be able to interact with industrial processes,
XAP 1.0 integrates OPC UA client and server capabilities thus connecting databases, analytic tools, ERP and other systems with
realworld data from low-end devices. As modern process’ are involving cloud technology and services, Node-RED connector
has been embedded to wire hardware devices and online services (MQTT, FTP, SMTP) as part of the Internet of Things. XAP 1.0
among many available tools and functionalities is empowered by a configurable web interface which makes it an outstanding
web HMI, which can be easily programmed with graphic pages, functions and protocols thus contributing significantly to a system
optimisation, ensuring total and integrated control.

== I ! wl
Azure " év_vfs =
. XAP 1.0
Modbus TCP/IP
CXC) CXC) oo X
— — LA — —
( ( eoe
UWP 3.0 X UWP 3.0 X UWP 3.0 X UWP 3.0 X2
HXAP 1.0
© (ontroller and gateway, web HMI, PLC for building automation functions o ) Ethemet ports for network separation WAN/LAN
© Dafa communication OPC UA ® (ustomisable web interface, with different access types according to the type of user
© (loud connectivity Node-RED (Optional) © Connectible to UWP 3.0 via BACnet or Modbus/TCP

© Operating system Linux

© Secure web server access: HTTPS

© Protocols: Modbus RTU/TCP-P master and slave, BACnet client, KNX IP, KNX TP using
an expansion module

o Compatible with CODESYS V3: it supports network stacks and local /0 expandability

“ZOPCUA ~ MATE
@ BACnef’ KNX

*ﬂodbus W

Node-RED CoDeSys
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A combination of tools in one solution

CARLO GAVAZZI

In a medium to big industrial site or building, the need is to gather massive number of data
generated by field devices like meters and sensors to implement an Energy Efficiency plan.

In such applications, the architecture complexity is a rising problem together with more integration needs and a high level
of data exchange. In addition, to be able to achieve the saving goals, also data interaction and logic complexity have to
be managed properly. XAP 1.0 is the solution to those problems, being one core device with easy protocols management,
capable to manage a high level of data exchange and interactions with proper logic tools. In an ordinary architecture, the
configuration of the whole system may impact into the TCO (Total Cost of ownership), that's why XAP 1.0, as an advanced
system, uses an evolved user interface so to be more effective, and SCADA functions or web pages can be created for any

type of application.

Valve 1
{1l K Valve A Pump
vz || HEATING
Valve 3 }
Pump 1
P-HZO Atm
Pump 2
Pump 3
Room T: [ 6.24 |
Fan Coil : XN 3: x x
Tank T m Officies Canteen Hall
<4 HOME MONITOR >
P-H,0 Atm
10 |
9 paN
8 / k
7
6 —_
s s
4 \
3 ]
2 ‘
1 |
U i )
3 6 9 12 15 18 21 24
Date: 20-12-2019 Hl Pump M Pump1 Bl Alarm set up

<4 HOME HVAC
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Beyond communication networks

The BACnet communication integration

BACnet means a specific data communication architecture and protocol designed to provide
mechanisms for computerized building automation devices to exchange information,
regardless of the particular building service they perform.

This means a data exchange and management of heating, ventilation, and air-conditioning control. But also lighting control,
access control, and fire detection systems and their associated equipment to achieve the energy efficiency and saving goals.
While communication networks are used extensively in Building Automation systems at the automation and management
levels, they are less used at the device level, especially within HVAC control systems. In most cases, each data point needs its
own wire(s) back to the DDC Controller, which complicates the installation in case of widely distributed data points, meaning,
cost issues and device level complexity.
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gee
o8 BACnet

o @
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SH2-DSP UWP3.0 SH2-WBU

SIU-MBM

@000
0

4

2

o000

|

12345678
A1234
A1234
A1234

—
Q0

—

O AEEEE) ©
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& M-Bus  Dupline® DALI

While on one hand UWP 3.0 significantly simplifies the field level of HVAC and lighting wiring without increasing material
costs, on the other hand it reduces both commissioning and BACnet integration time.

UWP 3.0 is a multi protocol unit which means, in a BACnet world, the central unit of the system. It interfaces to XAP 1.0 the
DDC's (Direct Digital Controls) and the BMS (Building Management System) through BACnet/IP, managing up to 7 Dupline®
bus generators. The Dupline® fieldbus links together all the sensors, actuators and indicators needed g)r the HVAC and
lighting systems in a free topology network.

Carlo Gavazzi is part of the BACnet Manufacturers Association (BMA), is listed as an official vendor and provides BTL
certified products.
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From DALI control to tunable white

The UWP 3.0 platform can be empowered, if needed, adding to the BACnet/IP communication
bus also the DALl worldwide standard bus.

Helping the application to maximize energy efficiency in relation to the external environmental conditions and occupancy of
the building, while providing the highest levels of comfort, safety and quality. Lighting in buildings, is one of the major areas
to focus-on in order to reduce electricity costs, so the ability to control and monitor, is a key feature that can easily be achieved
by means of both flexibility and scalability of UWP 3.0 platform. The provided main control strategies are:

e daylight harvesting, which provides automatic dimming to compensate for the amount of natural light;

e qutomatic sunrise and sunset calculation;

e realtime clock and schedulers to switch on/off, dim or change scenario;

e light level control according to people presence and timers;

e zone control.

These advanced functions are not enough to meet the more demanding lighting needs, which nowadays are not limited
to the energy savings only. The Carlo Gavazzi platform implements, through specific DALl master units also the DALI bus
(Digital Addressable Lighting Interface). This means, unique and wide range of control strategies which can be adapted at
any time according to the changing needs of the building occupants. The remarkable success of DAL is also due to its very
easy installation (just two non-polarized wires with free topology), its low commissioning costs (no certified wires or fees are
required) and last but not least, its scalability and flexibility.

Nowadays people are the most important resource a Company must take care of: people engagement, mood and commitment
can easily be empowered taking care of the work space in terms of CO, level, temperature and illumination which means
people performance and efficiency. This means, in different words, that people’s biological clock is regulated by light and
darkness as shown in the picture below.

H The colour of the light influences people's performances

The graph above shows how our hormones change during the day according to the colour temperature: cortisol is our waking
hormone, whilst melatonin controls our sleeping rhythm. Warmer temperature is more relaxing, while cooler temperature
creates a motivating environment. As a consequence, the white colour of lamps influences people’s performance and
efficiency. Thanks to ever-improving LED technology, all the mainstream LED lighting companies are moving to offer products
which can change the white of the light from warm (2500K) to cold (6000K) to follow the behaviour of natural white. This
feature is called “Tunable white” or Kelvin colour temperature change or CCT (Correlated Colour Temperature) and is the
capability of changing the temperature (K) of the colour of the light.

Light colour Examples: The better K, for:
4 @ Melatonin @ Cortisol 10000 K Blue sky
9000 K Sky a litfle bit cloudy
Hormones blood level
8000 K Shadow outdoors
7000 K Cludy day
23 pg/dL RGB monitor

6000 K Midday light Starting job
5000 K Electronic flash Hi performance
Afternoon
4000 K
Quarz lamp Conference or cleaning
3000 K Meeting
Tungsten lamp

Late afternoon

Sunrise
8 pg/mlL Candle
Match

6:00 AM 12:00 PM 06:00 PM

In offices where people have litfle access to the beneficial properties of daylight, static lighting conditions might disrupt the
biological rhythm. Thanks to SB2-DALI specific module and the embedded “Tunable White” features, independently from
the external environmental conditions, it can provide the perfect atmosphere for each activity during a working day. Cooler
temperatures to support concentration and focus or to compensate for an afternoon dip in energy levels, warmer temperatures
during activities which require creativity and cooperation.
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Precise control for a green building

The evolution of the lighting

If the most wasted energy is due to inefficient room temperature management, misuse of
lighting is largely under estimated.

It doesn't matter if the building is for industrial, commercial or public use, the common problem is, how to make lighting,
part of the energy efficiency plan, but also, how to make people more efficient. As proper ON/OFF light switches are an
obvious part of this offer, passive infrared movement detectors (PIR) with programmable sensitivity and embedded lighting
measurement together with light dimmers are the offer completion to carry out an effective control by automatically switching
off the lights when either people are not occupying the room or there is enough day light in the room.

Modbus TCP/IP

H SB2-DALI

© Interfaces the Dupline® bus to standard
DALI lighting actuators

© Operates as DALl controller and power
supply with possibility fo connect up to
64 ballasts to the DALI bus output

© (an be linked to Dupline® at any point in
the installation

© Mulfiple SB2-DALI units can be connected
to the same Dupline® bus

o Alows the powerful combination of
Dupline® and DALI

@ 2-DIN module housing

© 230 Vac power supply

-
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RS485 Modbus

H SHS-Q, SHx-xXLS4P

® Passive infrared detector (PIR)

© Detects movement and presence

© Indoor and outdoor applications

© Bus powered

® ighting measuring range: 0 fo 20 K lux
© Walk test: LED indication

© Programmable sensitivity

SHSQ:

© Operating angle: 360°

SHxxXLS4P:

© Operating angle: 90°

e 4individually programmable push button

SH2-MCG

Q@ Q0|0 0QjQ00
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SB2-DALI
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Kelvin
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SH2-D

20 Dupline®
n 2 B
Q0 E

H SHx-xXLS4

e 4individually programmable push button

e Integrated temperature and  humidity
sensor

© Temperafure range: -40° to 60°C

© Humidity range: 5 to 95 %

© SHA4: Developed fo fit info wall socket
and frames from Fuga, NIKO and BTicino

© SHE5: Developed to fit info wall socket
and frames from Elko, Gira and Jung

SBB-A DAL ballast

M SBB-A and SH2-D

© 7 consfant current output channels, fotal
output power up to 50W

o Quiput current level selectable from
250mA to 1500mA

o Buili-in DAL interface, DALI DT6 and DT8
ballast

© DALl approval

© (olour temperature adjustment according
to DALI specifications of Device Type 8,
Colour Type Tc

o Universal dimmer switch for R, L, C up to
500 W and LEDs loads

o Automatic load detection for R, L, C load

o Pysh button for local on/off switching
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A software to fast and easily configure your system

Programming is half of the cost of an installation, but thanks to the Carlo Gavazzi UWP
configuration software, this activity is extremely shortened.

The master unit is programmed by means of the configuration software UWP tool, downloadable free from the Carlo Gavazzi
website. The UWP software has been developed to make commissioning fast, easy and error free: it guides the user step by
step in the creation of the map of the installation and of the automation functions. Furthermore, it is an essential tool for the
diagnostic of the installation: the bus and any connected device can be easily monitored.

B [ |-+ CG Controls SpA
[ | . Energy Management

0O |77 canteen

0 [ Air handler unit

8@ " | Training room
{31 () Counter training room presence

|| (P Occupied training room

| Occupied training room relay

8
| 91: CG Controls SpA - Training room - Dimmer module K27 Training...

G Controls SpA - Training room - Dimmer module K27 Training
Analog Input

4: Training room - Luxmeter Analog Input
)] 2: CG Controls SpA - Training room - Motion detectors Training roo... | Binary Input
: CG Controls SpA - Training room - Motion detectors Training ro...
: (G Controls SpA - UTC office - Motion detectors K15 PSS motion...
: (G Controls SpA - UTC office - Motion detectors K15 PSS motion...

: CG Controls SpA - UTC office - Motion detectors K15 PSS motion...

Binary Input

Binary Input
Binary Input
Binary Input

&

H Fast commissioning

As soon as the software is connected to a master unit, it scans
the network and finds all the connected modules. Thanks to
this feature, the installer doesnt have to worry about any
addressing of the modules, since it is done automatically.

H Report

Anything which is happening in the system is monitored
in order to give an immediate message if something goes
wrong. All this information is logged in a file so that the
installer can check it any time.

H Diagnostic

If any trouble should occur, the system provides powerful
diagnostic functions in order to make the fault finding much
easier: the bus is always monitored, giving information
about shortcircuits, bus voltage and bus load, noise level
and quality of the bus signals.
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(Fx) Counter training room presen
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covoe [@ | (Fx) Occupied training room
000 © (== Training room
0O Light off @K T2 Eneray save timer 0z

(Fx) DALI training room
) UTC office
on2s0Lux )4

() Additional status
Dimming setpoint

Constant light setpoint

Master output 72%

Room lux level 110 Lux

020050214 |72%

Room lux estimated 257 Lux
104 020050214 0

Energy save timer 45 Sec
73 020165082 110 Lux

Disable timer 0Sec
68 020165082 | Off

Back to constant light mode tir 0Sec___ v
67 020165082 | Off

() Parameters

25 001.002003  Off

Predefined
a4 001002003 On

Sequence £
23 001002003 On

. Sequence B
Constant lig

H Clear view

When commissioning a project, it is very important to have a
clear overview of the installation to place modules and quickly
create logics. Afterwards, a well-structured location tree will
help in reminding what has been done or troubleshooted.

H Save time

The icon and picture based wizard drives the installer/
infegrator in a straightforward and error free programming,
since everything is very immediate and no memory efforts
are required.

H Easy testing
Thanks to the live signals function, it is very easy and
straightforward to test the logics: everything can be done
in front of the PC activating and deactivating the functions,
changing the parameters to reach the perfect settings, or
trouble shooting.
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Not only lighting efficiency

Energy efficiency and people efficiency

DALI technology makes a working ambient more energy efficient but also more people
efficient.

The DALl technology which Carlo Gavazzi has embedded into a specific module, is a step beyond an energy efficiency
program, since it provides, through the available LED-based lighting systems, proper functions like the “Tunable white” and
the “lighting scenarios” to influence people’s working performance.

. W UWP3.0  SB2DAL
Azure: Foiad = Q0|0 0|0 0|0
i SH2-DSP | _( m m m " /v Up to 7 SB2-DALI for each SH2-MCG
quﬁ 0 0lo oo ook A, . Kejin  Kevin
z SR G o
Modbus TCP/IP . =
N
RS485 Modbus = Up fo 64 DALl ballast for each SB2-DALI

Kelvin Kelvin
| |

m People efficiency can make a company more competitive

Understanding business energy costs, energy management and people efficiency can make a company more competitive.
This depends not only on energy efficiency, energy management but also on the working environment for the workers.
The latter can be addressed and improved by the control of CO, level, temperature and illumination which means people
performance and efficiency.

Being able to change the working ambient according to specific needs is the key to the success of the solution. That's why
Carlo Gavazzi provides a proper end-user App to turn a Smartphone into a powerful remote controller, but also a SmartHub

as a 4” or 7" wall-box display in to an intuitive interface and an Installer configuration software the most effective tool to
implement and set all the energy saving strategies.

H BTM-T4-24 smartHUB B BTM-T7-24 smartHUB

© 43" 480 x 272 pixel, TFT display © 7" 800 x 480 pixel, TFT display

© Touch display © Touch display

© 64k colours © 64K colours

o 7 ethertnet port, USB host port, SD card slot, multistandard serial port o 7 ethertnet port, USB host port, SD card slot, , mulfistandard serial port
© Windows CE, completely configurable © Windows CE, completely configurable

@ Dimension 147x107x56 o Dimension 187x147x47

© 24:\idc power supply © 24.\idc power supply

m Contro I S CARLO GAVAZZI Automation Components. Specifications are subject to change without notice. Illustrations are for example only.



CARLO GAVAZZI

Right at your finger tips

In the today world, Apps are unfailing tools for our everyday life: so why don’t you control
your building via an Android or iOS device?

Any smart device can be turned info a remote controller thanks to the integrated web-app and the ownControl app, available
both for Andoid and iOS phones/tablets. The pages of the App can easily be customised with graphs to monitor the
consumptions, the temperature of a room or the level of a light. Many widgets are available to switch and dim lights, to
change temperatures, to set the curtains position and in general to remotely control any function of the system. Furthermore,
webcams can be easily integrated into the App to let have a 360° supervision of the building.
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From environment to actions

From wired environmental probes to 1/0s

Wired sensors are essential components of every metering and control system

In Industrial, commercial and public buildings, the combination of temperature, humidity, CO, and other non-electric and
electric variables is essential to the management of the proper energy vectors. This means the air heating, cooling and
ventilation but also the air quality are the information which must be gathered and managed to implement a proper energy
efficiency plan. The UWP 3.0 platform equipped with proper bus powered smart field devices, is the most effective answer.
Meaning specific field units such as: analogue inputs to measure signals from various temperature sensors but also standard
process signals (10V/20mA); single and combined wall mount sensor units with onboard display; digital inputs to detect
alarms and ON/OFF switches, smart relay outputs to activate valves/actuators with signal feedback (by means of embedded
energy meters) for realtime diagnostics and last but not least, remote controllers with embedded display. To be able to meet
the different installation needs, most of the devices have specific configurable functions.

H SHS-UCO

© Room sensors for C0,, temperature and
humidity megsuremert

o Mvailable with display, RGB LED or
neutral

© Temperature range: -20°C to +50°C

© Humidity range: 0 to 100 %RH

* (0, range: 0 to 2000 ppm

o E05||y mountable

® Bus powered

© Low current consumption

":

Controls

Modbus TCP/IP

Modem

i UWP 3.0

RS485 Modbus

H SHP-IN, SHP-INT

© Ranges: 0-10'V, 0-20 mA, 4-20 mA

24 Vdc powered

© SHPINV324: 3 x 0-10 V analog

© SHPINA224: 2 x 0-20 mA /4-20 mA
inputs (configurable)

© SHPINV2T1P124: 2 x 0-10 Vdc + 1 x
10K3 + 1 x 1-11K inputs

SHPINT:

© Ranges: Pt1000, Ni1000, 10K3
thermistor, 1-11 KQ potentiometer

® Bus-powered

o (ption for count reset via Smart
Dupling®

SH2-MCG

B SHx-xXTEMDIS

o Temperature controller with display

o Shows current room, outdoor and
auxiliary temperature

© Tums on/off heating and cooling

o Energy Save through 3 different
sefpoints: comfort, activity, economy

© Bus powered

o SHA4: Developed to fit into wall socket
from Fuga, Niko an BTicino

© SHES: Developed fo fit info wall socket
from Elko, Gira, Schneider, ~ Siemens
and Jung

W SH2-RE

2 and 4 outputs relay

© Energy reading

o LED-indications for power supply, bus and
outputs status

© Connection to other cabinet modules via
local bus

o Push button for local on/off switching

© 2-DIN module housing

© 230 Vac power supply, Bus-powered,
24Vdc
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From wireless 1/Os to sensing and dimming

In a new building, a regular way to connect sensors to the core unit is to wire them, but if
the building is already existing, than a retro-fit solution is needed.

All the available Carlo Gavazzi field bus devices for retrofit applications are based on a 2.4GHz (IEEE802.15.4)
communication frequency. As per their installation needs, some of them, like the contact outputs and light dimmers, both of
them with embedded energy meter for signal feedback, are made so to be accommodated in existing junction boxes where
there is always a space constraint. Programmable push-buttons to switch the light On/Off, as well as door and window
magnetic sensors may be used only when really needed, the automatic room heating, cooling and ventilation so to reduce
energy wastage.

@ 2.4GHz ((.
N oS
o K<L

UWP 3.0

SH2-WBU

Modbus TCP/IP

RS485 Modbus

-
W B
Q@ ¢°

GF?,‘
Up to 7 SH2-WBU modules
Up to 1750 (7 x 250) wireless units m 4
SH2-WBU

H SHE-5XW W SHJ-WRE W SHD-W W SHJ-WD

o 4 programmable push-button o Wireless contact output with integrated © Wireless magnetic sensor for doors/ o Wireless dimmer with integrated energy

o Flat design: 10 mm of depth energy meter windows mefer

o Wireless communication (IEEE © Wireless transmission based on © Additional voltage free input © Wireless transmission based on
802.15.4), ot 2.4 GHz IEEEB02.15.4 @2.4 GHz ® 1 red LED/ 1 blue LED for battery level EEE802.15.4@ 2.4 GHz

o For mounting on any surface © Range up to 700m open air indication © Range up to 700m open air

o LED indication for low battery and bus ® Load: T0A /250 Vac © Range up to 100 m in open air o Universal dimmer switch for R L,C load
activity © Energy reading o Wall mounting, screw or double sided up to 200W and LEDs

 Embedded temperature sensor o Programmable routing function tape © Energy reading

© Mounting info eurobox © Programmable routing function

© Mounting info eurobox

W)W
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Indoor car parking guidance system

A profitable and fully integrated solution

A modern indoor car-park or multi-storey garage needs to be both energy and service efficient.

In a car park or a multi-storey garage, lighting and ventilation are the two big energy consumers, and in many cases they are
ON all the time. In this case, being energy efficient means, intelligent demand-based control where lighting levels are based
on the presence of people and cars, and the speed of ventilation fans is based on actual measured CO, levels.

Being fire protected means, to manage a proper fire protection system based on fire dampers. But a car park or a multi-storey
garage is also a building which sells services based on car occupancy and where, being part of another place, like an airport
or a shopping mall, it is part of a global service system. Providing a quality service and having an adequate profitability is a
mandatory condition! Carpark 3 with its web-server-based management software is the answer to run the car park efficiently.
The car park operator will be able to monitor the realtime status of the entire car park through a graphical user interface
taking actions in case of alarms or high occupancy rates. Spaces for specific purposes can be reserved manually by selecting
a proper colour for the LED indicators, or using a calendar-based scheduler. All parking events are logged into the database,

so to build up a powerful analysis tool aimed to improve the car park service performance.

...........

Modbus TCP/IP

|
Modem
UWP 3.0

RS485 Modbus

Dupline®

X EXZ) SBP2-MCG
4 4
AR O +1 ~ -1

SBP2-DI

I DISxRSE

© Bright RGB LED matrix

© Selectable symbols

o Visible at a distance of more than 50 m

© Brightness control

o Settings are configurable from the
embedded webserver

© Indoor and outdoor use - IP55

o Extended temperature range below -30°C

o Up to 4 digits and 2 symbols and
running text

Controls

H SBP2-DI

® Gateway fo connect the displays (SBP-
DIS) to the Dupline® network.

@ 2-DIN housing display inferface.

© (an be mounted up to 300 m away
from the display.

Up to 7 SBP2-MCG for each UWP 3.0

888 g 888 g STOP g ¢ )

E E ok

Dupline®

>

E ok gk

PIR_| PIR

Dupline®

S s o
Up to 90 SBP sensors for each SH2-MCG

B Carpark server SBP2-CPY
o Carpark server which links together up
to 10 UWP 3.0 confrollers
© Manages the parking guidance system
o Builtin  web server with parking

management software
© Data export in Excel® format (]
© One Ethernet port n BP2 CPY
® 12 to 28 Vidc power supply S ¢
@ DIN-rail mounting 2 0

Q0

Up to T0 UWP 3.0
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Better utilisation - higher revenue

Reduce stress and frustration of your customers empowering your car park with Carlo
Gavazzi’s CP3 guidance system.

The first thing your customers will notice when entering the carpark is how great it looks. The bright indicator lights in different
colours, beautiful direction displays and aesthetically designed sensors all together create an impressive scenario that will
attract attention. The next thing your customers will enjoy is the easily comprehensible guidance function. By following the
direction displays with dynamic green arrows, they will be led to the nearest driveway with vacant spaces. Once there, the
drivers just have to look for the bright green LED lights indicating vacant spaces. The improved appearance and service
of the carpark will attract additional customers, but there is more to it than that. You will achieve a better utilisation of the
carpark, an improved efficiency through powerful supervision and analytics software tools, and a significant potential for

energy savings.

45° detection angle - SPB-SUSL45

W SBP-SUSL45

o Ultrasonic sensor with a 45° detection
angle for mounting outside the parking
space

o Power and communication via the
Dupline® 3-wire bus

© (learly visible LED indication in a 360°
visual angle

o Select between 8 LED colours fo use for
status indication

o Protected against dust and moisture

| sense the car!

Dupline®

| sense the car!

Il SBP-SUSL

o Ultrasonic sensor with a vertical detection
angle for mounting directly above the car

o Power and communication via the
Dupline® 3-wire bus

© (learly visible LED indication in a 360°
visual angle

o Select between 8 LED colours fo use for
status indication

o Protected against dust and moisture

5%

ﬁ‘\

Vertical detection - SPB-SUSL

We count the cars

passing by!

H SBP-SUSCNT

® Vlertical sensor to be mounted directly
above the driving lane

o Designed for defection of moving cars in
a count system

© Detection of cars running at speeds up
to 20km/h

© Easy and fast installation

* No maintenance of the sensor

=

ﬁ"\
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Detection of moving cars - SPB-SUSCNT

Il SBP-ILED

© UAdditional only LED indicator fo be
used in conjunction with the sensor
SBPSUSL

® Power and communication via the
Dupline® 3-wire bus

o (learly visible LED indication in a 360°
visual angle

o Select between 8 LED colours to use for
sfatus indication

o Protected against dust and moisture

=
T R

—~

Controls



Outdoor car parking guidance system
Wireless sensors and WEB cam solutions

A modern outdoor car-park needs to be energy and service efficient.

Ten minutes searching for car parking several times daily means more than 240 hours per year, and an average of 700
complete days in a life. Driving around looking for an available car slot wastes fuel, produces anxiety and increases
pollution in city centers. To make traffic more fluid and increase rotation at outdoor parking spaces, single bay monitoring
by LoRaWAN or NB-loT wireless sensors is the perfect and invisable solution, since sensors are installed inground. Where
drilling is not possible, webcameras can be used: standard IP cameras are connected to the videobox SBP-VBE which
processes the images and send to UWP only the occupancy status in full respect of the GDPR.

SBP-CWS
SBP-VBE

SBP-WSI

Il SBP-WSI

© Long life lithium battery. Up to 10 years.

o Wide temperature range. -40°C to +85°C.

e long range communication. Up to 2 Km in urban
environment, 500 m in typical applications.

o Available in different version. Long Range wireless,
LoRaWAN® or NB-loT.

o Easy and invisible installation. Flush mount under the
roud surface.

Controls

Modbus TCP/IP

Eth

H SBP-CWS

® long Range wireless communication. 500 m in typical
conditions.

o Wide range power supply. It works with 24-48 VDC and
100-230 VAC.

© Flexible installation. It is suitable for wall or pole mounting.

© |P46 rated housing. For indoor and outdoor use.

-

O
Qo
=
N
[a
[aa]
w
oole o
(@
ooloo
ooloo
<> il
X X
B SBP-VBE

e Cameras management. Up fo 8 IP cameras. One
camera covers an average of 40 parking bays: it
depends on the mounting height, positioning and IP
cameras specifications.

o Utmost respect for privacy. In accordance with the GDPR:
after analysing the images, they are automatically
destroyed so that there is no frace of sensifive content.

© Quick installation. No effect on normal parking activities.
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Effective management through the built-in webserver

Immediate overview about the parking status helps you manage in an efficient and cost-
effective way your parking installation
UWP provides a graphical user interface and management tool via the builtin web server, which can be accessed from any
PC. This software provides a complete overview of the status of the carpark in realtime: each single bay and the displays
can be monitored, occupancy rates and statistics for the different types of spaces and areas of the carpark can be seen as
bar graphs. Alarms about occupancy time or rate pop up on the screen and go into the alarm log, allowing the operator to

take immediate action if needed.
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Fire Damper control solution

Cost effecting wiring and fast BMS integration

How to prevent the spread of fire inside the ductwork through fire-resistance rated walls
and floors?

Fire dampers are passive fire protection products largely used in industry, public buildings, shopping malls, airports and
indoor car-park or multi-storey garage. In those places, heating, ventilation, and air conditioning (HVAC) ducts, fire dampers
are used to prevent the spread of fire inside the ductwork through fire-resistance rated walls and floors. When a rise in
temperature occurs, the fire damper closes, in the regular installations, activated by a thermal element which melts at
temperatures higher than ambient but low enough to indicate the presence of a fire, allowing springs to close the damper
blades. In the more evolved solutions, fire dampers close following receipt of an electrical signal from a fire alarm system,
utilising detectors remote from the damper, indicating the sensing of heat in the building occupied spaces or in the HVAC
duct system. Carlo Gavazzi, among the different product solutions for energy efficiency and building automation, provides
a Ready-to-use junction box for fast and easy decentral installation, capable to monitor and control up to two fire damper
actuators. This junction-box, being based on the Dupline® bus technology, is part of the UWP 3.0 platform and XAP 1.0 BMS
system. UWP 3.0 can manage, for every Dupline® generator (SH2-MCG24), up to 60 fire dampers.

Up to 7 SH2-MCG for each UWP 3.0

tHz MCG

Modbus TCP/IP
RS485 Modbus
®
BDB-IN SHP-xx 0 Dupline
I_n/_ mA ’
SH2-RE 2X) SBB-4120
V77
)
uj — —
Il SBB-4l H SBB-4120 Il BDA-RE W SH2-RE
o Robust module for decentralized  ® Robust 1/0-module for decentralized e Small sized single relay output 2 and 4 outputs relay
installation near fire dampers installation near fire dompers ® load: 16 A/ 250 Vac © Energy reading
© Designed fo monitor two fire dampers © Designed fo control two fire dampers o Withstands 130 A inrush current o LED-indications for power supply, bus and
© 4 contact inputs (voltagefree) ® 4 contact inputs (voltage-free) © Bus-powered outputs status

© Box for decentralised mounting near or
directly on fire dompers

© Eqsy wiring of the system

o (osteffective design

© Bus-powered

Controls

© 2 rely outputs (230 Vac/ 3 A)

@ 230 Va, 24 Vac/Vdc power supply

® Box for decentralised mounting near or
directly on fire dampers

® Egsy wiring of the system

© (osteffective design

© Connection to other cabinet modules via
local bus

© Push button for local on/off switching

 2-DIN module housing

230 Vac power supply, Bus-powered,
24 Vdc
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OUR SALES NETWORK IN EUROPE

AUSTRIA

Carlo Gavazzi GmbH
Ketzergasse 374,
A-1230 Wien

Tel: +43 1888 4112
Fax: +43 1 889 10 53
office@carlogavazzi.at

BELGIUM

Carlo Gavazzi NV/SA
Mechelsesteenweg 311,
B-1800 Vilvoorde

Tel: +32 2257 4120
Fax: +32 2 257 41 25
sales@carlogavazzi.be

DENMARK

Carlo Gavazzi Handel A/S
Over Hadstenvej 40,
DK-8370 Hadsten

Tel: +45 89 60 6100
Fax: +45 86 98 15 30
handel@gavazzi.dk

FINLAND

Carlo Gavazzi OY AB
Ahventie, 4 B,
FI-02170 Espoo

Tel: +358 9 756 2000
myynti@gavazzi.fi

FRANCE

Carlo Gavazzi Sarl

Zac de Paris Nord I, 69, rue de la Belle Etoile,
F-95956 Roissy CDG Cedex

Tel: +33 149 3898 60

Fax: +33 1 48 63 27 43
french.team@carlogavazzi.fr

GERMANY

Carlo Gavazzi GmbH
Pfnorstr. 10-14

D-64293 Darmstadt

Tel: +49 6151 81000
Fax: +49 6151 81 00 40
info@gavazzi.de

GREAT BRITAIN

Carlo Gavazzi UK Ltd

4.4 Frimley Business Park,

Frimley, Camberley, Surrey GU16 7SG
Tel: +44 1276854110

Fax: +44 1 276 682 140
sales@carlogavazzi.co.uk

ITALY

Carlo Gavazzi SpA

Via Milano 13,

120020 Lainate

Tel: +39 02 931761
Fax: +39 02 931 763 01
info@gavazziacbu.it

NETHERLANDS

Carlo Gavazzi BV
Wijkermeerweg 23,
NL-1948 NT Beverwijk
Tel: +31 251229345
Fax: +31 251 22 60 55
info@carlogavazzi.nl

NORWAY

Carlo Gavazzi AS
Melkeveien 13,
N-3919 Porsgrunn

Tel: +47 35 93 0800
Fax: +47 35 93 08 01
post@gavazzi.no

PORTUGAL

Carlo Gavazzi Lda

Rua dos Jerénimos 388,
P-1400-212 Lisboa

Tel: +351 21 361 7060
Fax: +351 21 362 1373
carlogavazzi@carlogavazzi.pt

SPAIN

Carlo Gavazzi SA

Avda. Iparraguirre, 80-82,
E-48940 Leioa (Bizkaia)
Tel: +34 94 480 4037
Fax: +34 94 431 6081
gavazzi@gavazzi.es

SWEDEN

Carlo Gavazzi AB

V:a Kyrkogatan 1,
$-:652 24 Karlstad

Tel: +46 54851125
Foax: +46 54851177
info@carlogavazzi.se

SWITZERLAND

Carlo Gavazzi AG

Verkauf Schweiz/Vente Suisse
Sumpfstrasse 3,

CH-6312 Steinhausen

Tel: +41 41 747 4535

Fax: +41 41 740 45 40
info@carlogavazzi.ch

OUR SALES NETWORK IN THE AMERICAS

USA

Carlo Gavazzi Inc.

750 Hastings Lane,

Buffalo Grove, IL 60089, USA
Tel: +1 847 465 6100

Fax: +1 847 465 7373

sales@carlogavazzi.com

CANADA

Carlo Gavazzi Inc.

2660 Meadowvale Boulevard,
Mississauga, ON L5N 6Mé, Canada
Tel: +1 905 542 0979

Fax: +1 905 542 22 48
gavazzi@carlogavazzi.com

MEXICO

Carlo Gavazzi Mexico S.A. de C.V.
Circuito Puericultores 22, Ciudad
Satelite Naucalpan de Juarez, Edo
Mex. CP 53100 Mexico

T +52 55 5373 7042

F +52 55 5373 7042
mexicosales@carlogavazzi.com

OUR SALES NETWORK IN ASIA AND PACIFIC

BRAZIL

Carlo Gavazzi Automagdo Ltda.Av.
Francisco Matarazzo, 1752

Conj 2108 - Barra Funda - S&o Paulo/SP
Tel: +55 11 3052 0832

Fax: +55 11 3057 1753
info@carlogavazzi.com.br

SINGAPORE

Carlo Gavazzi Automation Singapore Pre. Lid.
61 Tai Seng Avenue #05-06

Print Media Hub @ Paya Lebar iPark
Singapore 534167

Tel: +65 67 466 990

Fax: +65 67 461 980
info@carlogavazzi.com.sg

MALAYSIA

Carlo Gavazzi Automation (M) SDN. BHD.
D12-06-G, Block D12,

Pusat Perdagangan Dana 1,

Jalan PJU 1A/46, 47301 Petaling Jaya,
Selangor, Malaysia.

Tel: +60 378427299

Fax: +60 3 7842 7399
sales@gavazzi-asia.com

CHINA

Carlo Gavazzi Automation
(China) Co. Ltd.

Unit 2308, 23/F,

News Building, Block 1,1002
Middle Shennan Zhong Road,
Shenzhen, China

Tel: +86 755 83699500
Fax: +86 755 83699300
sales@carlogavazzi.cn

OUR COMPETENCE CENTRES AND PRODUCTION SITES

HONG KONG

Carlo Gavazzi Automation

Hong Kong Ltd.

Unit 3 12/F Crown Industrial Bldg.,
106 How Ming St., Kwun Tong,
Kowloon, Hong Kong

Tel: +852 23041228

Fax: +852 23443689

DENMARK
Carlo Gavazzi Industri A/S
Hadsten

CHINA

Carlo Gavazzi Automation (Kunshan) Co., Ltd.

Kunshan

HEADQUARTERS

MALTA
Carlo Gavazzi Ltd
Zejtun

ITALY
Carlo Gavazzi Controls SpA
Belluno

LITHUANIA
Uab Carlo Gavazzi Industri Kaunas
Kaunas

Specifications are subject to change without notice. Illustrations are for example only.
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