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1. INTRODUCTION

This tool allows to configure and monitor the EBV valve for a proper system commissioning, monitoring
and trouble shooting.

The connection between the computer and the actuator can be done either by using a USB / RS485
converter (CONV-USB-RS485) with a serial communication bus and ModBus protocol (RTU) or by the
micro USB port.

Two different configuration tools are available:
e the Modbus Configuration tool suitable for the configuration and real time monitoring of the valve
by ModBus protocol (RTU); the USB / RS485 converter (CONV-USB-RS485) is needed.
e the USB Configuration Tool suitable for the configuration and diagnostic of the valve (not suitable
for real time monitoring) by USB; a simple micro USB — USB cable is needed.

2. MODBUS CONFIGURATION TOOL INSTALLATION

2.1 HARDWARE REQUIREMENTS:
e Processor: last generation
e RAM: 2Gbyte
e Operating System: Win7, Win10.
e .NET Framework 4.6.1 (or higher)
e USB-RS485 serial converter (CONV-USB-RS485)

Note: the .NET Framework may not appear in the list of installed software on Window 10, as it is already
installed by default by the operating system.

2.2 SOFTWARE SETUP
This tool is supplied with a self-installing file: "Configuration Tool EBV - Modbus".

By starting the self-installing file, depending on the operating system, the user may be asked to give
permissions to make changes to the device, press the "YES" button.

After the installation wizard, the software is ready for use.

2.3 USB-RS485 SERIAL CONVERTER INSTALLATION
CONV-USB-RS485 is a USB to RS485 converter.

This device has a transparent connector on the PC side that allows to check the connection to the USB
port of the PC and the transmission and reception of data in progress.

From the side of the actuator, the wires to be used are only 3 of the 6 total that compose the cable, in

particular:
1. ORANGE (+)
2. YELLOW (-)

3. BLACK (GND)

To use the device, it is necessary to install the driver located in the program folder installed through the
setup (Configuration Tool EBV Modbus). If required by the operating system, search for the driver by
selecting the folder in which to search for it (select the configuration tool folder: Configuration Tool EBV
Modbus\Driver).
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3. USB CONFIGURATION TOOL INSTALLATION

3.1 HARDWARE REQUIREMENTS:
e Processor: last generation
¢ RAM: 2Gbyte
e Operating System: Win7, Win10.
e .NET Framework 4.6.1 (or higher)
e Cable USB to micro USB

Note: the .NET Framework may not appear in the list of installed software on Window 10, as it is already
installed by default by the operating system.

3.2 SOFTWARE SETUP
This tool is supplied with a self-installing file: "Configuration Tool EBV - USB".

By starting the self-installing file, depending on the operating system, the user may be asked to give
permissions to make changes to the device, press the "YES" button.

During installation, a message will appear informing the user that the destination folder does not exist and
if you want it to be created, press the "YES" button.

Once the configurator has been installed, through the Windows Explorer, access the folder of the newly
installed program (Program Files (x86) \ EBV USB Configurator) and click twice on the installer file:
sam-ba_2.18.exe

that will start the installation wizard of the software necessary to use the firmware upgrade functionality
via USB.

Follow the instructions showed in the guide screens without changing anything.

At the end of the installation, an "Atmel" folder will be created in the "Program Files (x86)" folder which
contains a "sam-ba_2.18" folder, these two folders must not be deleted or modified.

After the installation wizard, the software is ready for use.
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4. USER INTERFACE

4.1 GENERAL FUNCTIONALITIES

This chapter describes the User Interface of the Modbus Configuration Tool which is the most complete of
the 2 available tools. In the user interface of the USB configuration tool the “Info” tab is missing and

therefore all the related functions are not available.

Opening the application the following user interface will be showed:
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Figure 1

To enable the tabs is necessary to select the COM connected to the USB-RS485 converter and press the

toggle button with label “DISCONNECTED”. If the connection is successful, all tabs will be enabled.
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If the converter is already connected to the USB port when starting the application, the COM port to which
the converter is connected will automatically appear in the drop-down menu and it will be sufficient to

press the toggle button and if the connection is successful all the tabs will be enabled.

The user interface allows the following functionalities:

e Read the main characteristics of the actuator and show real time graphics (Tab “Info”).

e Configure the actuator (Tab “Configuration”).

e Check the actuator status and its anomalies (Tab “Diagnostic”).

e Enable the AT maximization function (Tab “Maximization Delta T”). This tab is visible only if
the temperature sensors are present.

e Show the energy data (Tab “Energy”). This tab is visible only if the temperature sensors are
present.

e Set the Modbus parametrs to connect to the actuator with the Modbus Master (not present for
USB version).

e Upload a configuration file or download the set parameters in a configuration file.

e Select the language (ltalian or English).

When each tab is selected all parameters shown in the page will be refreshed.

WARNING:

To read a parameter inside the TAB is necessary to click with the mouse on the corresponding
label. If the value to be read is inside a section (eg PRESSURE SENSORS), pressing the label of
the specific section will perform a reading of all the values inside it.

To write a parameter inside a textbox is necessary to press Enter after the new value is entered or
after selecting the item from a drop-down menu.

The main window at the top shows the following drop down menu:

I Configuration Tool Modbus EBV - V.1.0

“a Tools ty Language 'Li'j Configuration File k{; Update Page

Figure 2

e Tools: Selecting this item is possible to define the Modbus Connection options related to the
CONV-USB-RS485 converter. If the user want to change the Modbus connection options the
parameters have to be change before to click the toggle button to connect to the Modbus

configuration tool:

1% Issue rev. a 05/21 6 DMP116e

@ conTroLLI




(=
-4 Modbus Connection Options LE-J

Baud rate [bps]

9600 v

Data bits
| 8 bits I

Figure 3

e Language: Selecting this item is possible to choose the proper language: Italian or English

L - |
IV nalian
als English

Figure 4

e Configuration File: Selecting this item is possible to
= Load: to load a csv file with actuator parameters and send them to the actuator.
= Read: to load a csv file without sending them to the actuator but only on the tabs
of the configurator. If the “CONNECT” toggle button has not yet been pressed, a
pop-up window will be displayed asking if the system has the 2 temperature
probes, the specific tabs will be displayed depending on the choice selected.
= Save: to save a csv file with the parameters set on the configurator.

Note: only writable parameters will be saved in the csv file.

i Configuration Tool Modbus EBV - V.1.0

“4 Tools t, Language || |Configuration File |& Update Page
Load File
Read File

Figure 5

e Update Page: selecting this item is possible to update the values in the current selected tab.
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The following others items are shown:

e CONNECT/ DISCONNECT toggle button: used to connect/disconnect to the Modbus
configuration tool.
Default setting for the connection are: baud rate 9600, no parity and 2 stops bits.
When the application starts, the toggle button is in the “DISCONNECTED?” status, to initiate the
communication between actuator and Master is necessary to click in the toggle button and status
inside the button will be “CONNECTED”.

To check if the connection was successful in the label “Modbus Status” will appear “OK”.

Modbus Status

Figure 6

To disconnect the Modbus communication between actuator and Master click on the toggle
button when it’s in the “CONNECTED” status. If the disconnection is successful, the message
"DISCONNECTED" appears in the "Modbus Status" field.

e COM PORT drop-down list: If the serial converter is already present at startup, only the relative
COM port is shown. Otherwise, press the “COM PORT” label above the drop-down menu, all the
COM ports active on the PC will be listed. To select the correct COM port to which the USB-
RS485 converter is connected, follow the procedure in paragraph 4.2.

e MODBUS ADDRESS text box: it shows the Modbus address of the device on which all the
operations will be performed through the configurator. By default, the set value is address 1.

e MODBUS STATUS text box: this field allows to view the status of the Modbus communication
showing the outcome of the performed actions . If an action is successful, the status "OK" is

shown.

4.2 MODBUS CONFIGURATION

In the upper area of the main window there is a drop-down list that displays the COM port currently in use
by the PC, to identify the number of the serial port (COM Port) to which the USB-RS485 converter is

connected, it is necessary to access the control panel PC and select "Device Manager":
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On the page, select the "Ports (COM and LPT) field to check the serial port number to which the serial
converter is connected (COMS5 in the example below).
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Figure 8

Once the COM port has been selected, press the toggle button “CONNECTED/DISCONNECTED” and

verify that the Modbus Status is OK.
As indicated in the previous paragraph, the Modbus configuration parameters of the Master can be

selected through the drop-down menu: “Tools” = “Modbus Connection Options”.

By default, the communication parameters are: 9600, No parity and 2 stop bits
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4.3 TAB “INFO”

In this window it is possible to read the main information of the actuator:
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e Model: represents the product part number. The alphanumeric code is composed as follows:
EBVX-X-XXX
The first X represents the DN of the valve, the second X the power supply of the actuator and

the group formed by the 3 Xs indicates the configuration: with / without emergency return,

1% Issue rev. a 05/21 11 DMP116e

@ conTroLLI




Modbus / Cloud, with / without temperature sensors. An example of code is the following:
EBV150-24-000 which represents an EBV model with DN150 valve, powered at 24Vac
without emergency return, Modbus communication and without temperature sensors.
The value cannot be changed by the configurator.

e BMS Command Signal [%)]: allows to set the modbus command for positioning the actuator
between 0-100% (1% step). To send the command to the actuator, press the "Enter" key on
the keyboard.

e Feedback: allows to identify the position of the actuator in the range 0-100% of the stroke.

e Set Maximum Flow rate [m3/h]: represents the maximum flow rate the user want to have
with 100% control signal and on which the dynamic balancing is performed. Its value cannot
be higher than the nominal flow rate value. It is a read-only value.

e Calculated Flow rate [m3/h]: represents the flow rate calculated as a function of the
pressure sensors measurements, the valve position and the valve flow characteristic. It is a
read-only value.

e Input Pressure [bar]: represents the pressure value, in bars, detected by the sensor
positioned at the valve inlet port (it is the sensor connected to the Al input of the terminal
block). It is a read-only value.

e Output Pressure [bar]: represents the pressure value, in bar, detected by the sensor
positioned at the valve outlet port (it is the sensor connected to the A2 input of the terminal
block). It is a read-only value.

e Delta P [bar]: represents the value of the difference between the input and output pressure
measured in bar. It is a read-only value.

In addition at the opening of the tab, the information relating to the inlet pressure, outlet pressure

and Delta P can be read simultaneously by pressing the "PRESSURE SENSORS" label at the

top of the section relating to this information.

e Supply Temperature [°C]: represents the temperature value, in °C, detected by the sensor
positioned at the valve inlet port (it is the sensor connected to the T1 input of the terminal
block). It is a read-only value.

If a value equal to 500.0 is displayed, it means that the supply sensor (T1) is disconnected or
faulty and the relative “TEMPERATURE SENSORS” Groupbox is disabled (the Groupbox is
gray). If the system includes temperature sensors, this error condition is also highlighted in
the "Diagnostics” tab. The sensor in anomaly determines the disabling of other controls
related to the use of the Delta T which will be described in the relevant paragraphs.

e Return Temperature [°C]: represents the temperature value, in °C, detected by the sensor
positioned at the valve outlet port (it is the sensor connected to the T2 input of the terminal
block). It is a read-only value.

If a value equal to 500.0 is displayed, it means that the return sensor (T2) is disconnected or
faulty and the relative “TEMPERATURE SENSORS” Groupbox is disabled (the Groupbox is
gray). If the system includes temperature sensors, this error condition is also highlighted in
the "Diagnostics" tab. The sensor in anomaly determines the disabling of other controls

related to the use of the Delta T which will be described in the relevant paragraphs.
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e Delta T [°C]: represents the value of the difference between the supply and return
temperature measured in °C. It is a read-only value.
In addition at the opening of the tab, the information relating to the inlet temperature, outlet
temperature and Delta T can be read simultaneously by pressing the " TEMPERATURE
SENSORS " label at the top of the section relating to this information.
This section is enabled only if the EBV system has 2 temperature sensors, otherwise it is
disabled highlighted by the gray labels.
If the temperature sensors have problems or are not connected, no value will be displayed.
e Instant Power [kW]: power detected at the instant in which the reading of the value is
requested on the basis of the calculated flow rate value and the delta T at that instant. Itis a
read-only value.
If the supply and/or return temperature sensors are disconnected or faulty (for systems that

provide them) this item will be disabled (gray background) and no value will be displayed.

e CHARTS: by checking the items listed in this section it is possible to view the graphs of the
desired variables. The graphs are grouped into 2 types: the balancing ones (command signal,
feedback, calculated flow rate, Delta P) and the energy ones (supply temperature, return
temperature, delta T and instant power). The latter are only enabled if the system has 2
temperature sensors, otherwise they are disabled (gray background) and cannot be selected.
Pressing the "CHARTS" button a window will appear with the previously selected charts. The
2 types of variables are represented on 2 different graphic areas (see figure 10).

e The “Operating mode” section shows the operating status of the actuator which can be one
of those listed below:

o Normal: the actuator is working following the command signal at its input, therefore it
is not in the initial positioning, learning, emergency return or manual command
inserted phases.

o Initial positioning: the actuator is moving towards the initial position determined by
the dip 1 o if the dip switches are disabled based on the action type value set in the
"Configuration" window for piloting via modbus.

o Calibration: the actuator is calibrating the stroke.

o Error: indicates that one or more errors have occurred, the details of the error are
visible in the "Errors" section of the "Diagnostics" tab.

o Manual override: indicates that the manual command has been inserted, the
actuator does not respond to the command signal until the manual override is

disengaged and the initial positioning ends.
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The window shows the 2 areas for the 2 types of charts described above. The charts
displayed are those selected in the "Info" tab and are updated every second starting from the
opening of the window in the specific chart area.

It is possible to stop the updating and display of the graphs by pressing the button with the
word "STOP" and resume updating the display by pressing the button with the word "START"
(the same button therefore allows to stop or restart the display) . When the display is
resumed, the first data displayed will be the current one and not the one at the time of the
stop (therefore the data will be lost during the time the chart stops).

It is possible to hide one or more plotted graphs from the display by placing the check mark
on the specific series in the "Hide series" section (the series is hidden, but the acquired data
continues to be stored anyway).

It is again possible to show the previously hidden graphs by removing the check mark from
the specific box, as mentioned the graphs will show temporal continuity in the data even if
they were hidden.

The "RESET" button allows to delete the graphs drawn from the relative display area.

After 90 minutes the charts are no longer updated because the maximum number of data
that can be displayed has been reached. A pop-up message warns the user and asks if the
data must be saved to a file (.csv), if you press the “Yes” button a window is opened for
saving the file and once the name of the file is indicated the charts in the two areas are
deleted. By pressing the “No” button the data is not saved on the file and the charts will be
deleted. By pressing the “START” button it will be possible to restart the data display from the

current instant.
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4.4 TAB “CONFIGURATION”

In this window it is possible to set the following valve configuration parameters:

-
1 Configuration Tool Modbus EBV - V.1.0 D e

“4 Tools (4 Language |- Configuration File £ | Update Page

com Port Modbus Status
CONNECTED (@) Modbus Address

Info . Configuration ]%gnosﬁg Delta T Maximization | Energy

@ conTrOLLI

CONFIG. f ENABLE FUNCTIONS MODBUS CONFIGURATION
Model EBV65-024-001 Baud rate

Parity&Stop bit
[l Enable Delta T Maximization

[l Enable Power Control

DYNAMIC BALANCING POWER CONTROL

Nominal Flow rate [m3/h] Nominal Power Valve (AT 20K) [kW]

Set Max. Flow Rate [m3/h] Set Max. Power [kW]

Date/Time Actuator
26/02/2021 14:08

Actuator Calibration

Select Command Signal Actisator Reset
Action Type Direct
Enable Dip Switches Disabled

STATUS SWITCHES
DIP1 DiP2 DIP3 DiP4 DIP5

ON OFF OFF OFF  OFF

Figure 11

e CONFIG./ENABLE FUNCTIONS: the model text box shows the valve model to which the
configurator is currently connected (the meaning of the code has been explained in chapter 6
under “Model”). Depending on the model, the possible functions that can be activated are shown.

In particular, if the system has 2 temperature sensors, the following functions are displayed:
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“Enable Energy” which is activated by default (it has the check mark automatically), “Enable Delta
T Maximization” and “Enable Power Control”. Otherwise none of the 3 functions can be activated
and dynamic balancing is always active by default. It is possible to enable / disable a specific
function by clicking on the relevant box (by adding or removing the check mark).

e MODBUS CONFIGURATION: allows to set the modbus configuration parameters of the actuator,
in particular:

o Baud Rate: selectable between 9600 and 57600 values.

o Bit Parity/Stop: with parity bit selectable None, Odd or Even and stop bit selectable
between 1 or 2.
To write the value in the actuator, press “Enter” on the keyboard after selecting the
desired value.
The factory settings of the actuator are: 9600, No parity bit and 2 stop bits.

o Modbus Address: allows to set the modbus address of the actuator.

e Set Maximum Flow rate [m3/h]: represents the flow rate the user wants to have with 100%
control signal and on which the dynamic balancing is performed. Its value cannot be higher than
the nominal flow rate value. In order to set this value in the actuator, press the "Enter" button on
the keyboard after entering the desired value in the appropriate text box.

e Nominal Flow rate [m3/h]: this value (reading only) is characteristic of the selected valve, it
represents the maximum flow rate related to that valve.

e Valve Nominal Power (AT 20K) [kW]: represents the maximum power value that the selected
valve is able to supply at AT = 20K. It is a read-only value as it is characteristic of the valve.

If the supply and/or return temperature sensors are disconnected or faulty (when available), this
item will be disabled and the relative “POWER CONTROL” Groupbox will also be disabled (the
Groupbox is grayed out).

e Set Max Power [kW]: represents the power value to be supplied at 100% control signal. To write
this value in the actuator, press the “Enter” key on the keyboard.

If the supply and/or return temperature sensors are disconnected or faulty (when available), this
item will be disabled and the relative “POWER CONTROL” Groupbox will also be disabled (the
Groupbox is grayed out).

o Data/Time Actuator: when the tab is opened, the text box displays the current date and time of
the PC, by pressing the "SET DATE / TIME" button this information is saved in the actuator. At
the same time, the clock error displayed in the "Diagnostics" tab disappears. Each time the
actuator turns off (the error condition is indicated in the "Diagnostics" tab), the date and time must
be synchronized. The synchronization of the date and time is necessary for the Energy function
(so if the 2 temperature sensors are present), otherwise it is not necessary.

By clicking on the "Actuator Date / Time" label, the date and time inside the actuator is read and
displayed in the text box.

e Select Command Signal: if the dip switches are disabled, this menu allows to select the type of

command signal for driving the actuator (by default set to Modbus command). To write the

selected value into the actuator, press the “Enter” key on the keyboard.
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e Action Type: if the dip switches are disabled, this menu allows to select the action type of the

actuator (direct or reverse). To write the selected value into the actuator, press the “Enter” key on
the keyboard.

e Enable Dip Switches: allows to enable/disable the dip switches present on the actuator. If the
dip switches are enabled, the command signal type and the type of action are set via the dip
switches, if disabled they are set via Modbus. To write the selected value into the actuator, press
the “Enter” key on the keyboard.

e STATUS SWITCHES: allows to read the dip switches configuration present on the actuator.

e Actuator Calibration: by checking the specific box, it is possible to force the calibration of the
actuator stroke. After 1.5sec the check mark is automatically remove.

e Actuator Reset: by selecting the specific box, a software reset of the actuator is performed. After
1.5sec the check mark is automatically remove.

e FW Release: identifies the current version of the firmware present on the actuator.

The variables in this window are read from the actuator and displayed when the “Configuration” tab is
pressed from any tab or by pressing the “Refresh Page” item from the drop-down menu.

It is also possible to make an instant reading of a text box by clicking on the corresponding label.
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4.5 TAB “DIAGNOSTIC”

In this window it's possible to view the status of the actuator and the presence of any anomalies:
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Figure 12

Stroke [mm]: represents the value of the actuator stroke calculated in mm during the calibration phase. It
is a read-only value.

The section “EVENTS?” displays the number of events (mainly anomalies) that have occurred in the
actuator. The events that can be viewed are:

e« Over Voltage: shows how many high voltage supply anomalies have occurred.
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Under Voltage: shows how many low voltage supply anomalies have occurred.

UP events: identifies the number of times that the actuator it has been found with the stem
fully retracted.

DOWN events: identifies the number of times that the actuator it has been found with the
fully extended stem.

Unexpected stall: identifies an anomaly of unexpected stall and this value represents the
number of times that a stall has occurred within the stroke.

Extra Stroke: identifies an extra stroke anomaly, this value represents the number of times
an extra-stroke has occurred compared to the stroke calculated during the learning phase
(out-of-range stroke)

Over max. stroke: shows how many stroke anomalies calculated by the actuator in the
learning phase (stroke greater than 60mm) have occurred.

Under min. stroke: shows how many stroke anomalies calculated by the actuator in the

learning phase (stroke less than 5mm) have occurred.

The section “ERRORS” shows the possible errors present on the actuator:

Temperature Sensor T1: the temperature sensor connected to the terminal indicated with T1
(supply temperature) has an anomaly (if temperature sensors are available in the connected
valve model).

Temperature Sensor T2: the temperature sensor connected to the terminal indicated with T2
(return temperature) has an anomaly (if temperature sensors are available in the connected
valve model).

Pressure Sensor P1: the pressure sensor connected to the terminal indicated with A1 (input
pressure) has an anomaly.

Pressure Sensor P2: the pressure sensor connected to the terminal indicated with A2
(output pressure) has an anomaly.

Under Min. Stroke (<5mm): during the calibration phase, a stroke was calculated below the
minimum allowed value.

Over Max. Stroke (>60mm): during the calibration phase, a stroke above the maximum
allowed value was calculated.

Unexpected stall: the actuator is in an unexpected stall condition in the stroke range.

Extra Stroke: the actuator is in an extra-stroke condition, therefore the actuator is in a
position beyond the calculated stroke.

Low Supply Voltage: the power supply of the actuator is below the minimum allowed
threshold (therefore the performance of the actuator is not guaranteed).

High Supply Voltage: the power supply of the actuator is above the maximum allowed
threshold (the performance of the actuator is not guaranteed).

Clock: indicates that the time and date have not been set in the actuator since the last time
the actuator was switched on (it is only necessary in the case of using the Energy

information). Synchronization is carried out in the “Configuration” tab as described in the
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specific paragraph.

Active errors are highlighted in red colour.
The variables present in this window are read when the "Diagnostics" tab is pressed from any tab or

when the "Update Page" item from the drop-down menu is pressed and also each time the section title at

the top of the corresponding group of information is selected .
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4.6 TAB “DELTA T MAXIMIZATION”

In this window it is possible to configure and check the parameters of the AT maximization function.

This tab is visible only if the system has 2 temperature sensors.

To save the set values, press the “Enter” key on the keyboard.

If one or both of the temperature sensors are disconnected or faulty, the items in this tab are all disabled
(gray color) until the situation is restored.

1 Configuration Tool Modbus EBV - V.1.0 e S

| Configuration File &, Update Page

coMPort NN  Modbus Status
CONNECTED / Modbus Address

Info I Configuration ] Diagnostic | Delta T Maximization | Energy

4 Tools {4 Language

®conTrOLLI

Delta T Set [°C]

Action Type (P. P+l P+I+D)

Derivative Constant (gain)

Integral Time (min.)

Proportional bandwidth Delta T [°C]

Min. output value Delta T [%]

Delta T activation delay [sec.]

Enable Delta T

IL:igure 13

e Delta T Set [°C]: represents the temperature value to be maintained to optimize heat

exchange.
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e« Action Type (P, P+l, P+I+D): represents the type of control of the system to be used for
maximizing delta T. To write the selected value into the actuator, press the “Enter” key on the
keyboard.

e Derivative Constant (gain): represents the contribution of the derivative action.

e Integral Time [min]: value that defines the time within which the proportional action is
proposed again.

e Proportional bandwidth Delta T [°C]: represents the value beyond which want the output to
be 100%.

e Min. output value Delta T [%]: represents the minimum loop output value (expressed as a
percentage) necessary to ensure a minimum of leakage in the system.

o Delta T activation delay [sec]: represents the delay value for the activation of the loop
(expressed in seconds), to allow the sensors to detect the water temperature.

e« Enable Delta T: allows to enable the delta T maximization function. It is a read-only value
and is set automatically if the delta T maximization function is activated in the “Configuration”

tab.

The variables in this window are read by the actuator and displayed when the “Delta T
Maximization” tab is pressed from any tab or by pressing the “Refresh Page” item from the drop-
down menu.

It is also possible to make an real time reading of a text box by clicking on the corresponding

label.
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4.7 TAB “ENERGY”

In this window the user can view all the information relating to the energy calculation (heating and cooling
energy) carried out by the actuator.

This tab is visible only if the system has 2 temperature sensors.

If one or both of the temperature sensors are disconnected or faulty, the items in this tab are all disabled

(gray color) until the situation is restored.

>
)I Configuration Tool Modbus EBV - V.1.0

“4 Tools (4 Language |—|Configuration File & Update Page

comport [CONINR  Modbus Status
DETESTT ) Modbus Address

Info__| Configuration | Diagnostic | Delta T Maximization | Eneray

@ conTrOLLI

INSTANT POWER
Min. Instant Power [kW]

CHART
@ Warm Energy Chart
) Cold Energy Chart

s ") Warm/Cold Energy Chart

HEATING ENERGY COOLING ENERGY

Total Energy [MWh] Total Energy [MWh]

Every 1 hour [kWh] Every 1 hour [kWh] 0

At 31/12 [MWh]
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March [MWh]
16
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0.0
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February [MWh]
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May [MWh]
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July [MWh]
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Figure 14

The information visible in this window are:
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INSTANT POWER section:

Min. Instant Power [kW]: displays the minimum instantaneous power value since the last
power-on.

Max. Instant Power [KW]: displays the maximum instantaneous power value since the last

power-on.

HEATING ENERGY section:

Total Energy [MWh]: represents the energy (heating energy) used up to that moment.
Every 1 hour [MWh]: represents the energy (heating energy) used in the previous hour.

At 31/12 [MWh]: represents the energy (heating energy) used up to 31 December of the
current year.

January [MWh]: represents the energy (heating energy) used in the month of January.
February [MWHh]: represents the energy (heating energy) used in the month of February.
March [MWh]: represents the energy (heating energy) used in the month of March

April [MWh]: represents the energy (heating energy) used in the month of April.

May [MWh]: represents the energy (heating energy) used in the month of May.

June [MWh]: represents the energy (heating energy) used in the month of June.

July [MWh]: represents the energy (heating energy) used in the month of July.

August [MWAh]: represents the energy (heating energy) used in the month of August.
September [MWh]: represents the energy (heating energy) used in the month of September.
October [MWAh]: represents the energy (heating energy) used in the month of October.
November [MWh]: represents the energy (heating energy) used in the month of November.

December [MWh]: represents the energy (heating energy) used in the month of December.

COOLING ENERGY section:

Total Energy [MWh]: represents the energy (cooling energy) used up to that moment.
Every 1 hour [MWAh]: represents the energy (cooling energy) used in the previous hour.

At 31/12 [MWh]: represents the energy (cooling energy) used up to 31 December of the
current year.

January [MWh]: represents the energy (cooling energy) used in the month of January.
February [MWh]: represents the energy (cooling energy) used in the month of February.
March [MWh]: represents the energy (cooling energy) used in the month of March

April [MWh]: represents the energy (cooling energy) used in the month of April.

May [MWHh]: represents the energy (cooling energy) used in the month of May.

June [MWh]: represents the energy (cooling energy) used in the month of June.

July [MWh]: represents the energy (cooling energy) used in the month of July.

August [MWAh]: represents the energy (cooling energy) used in the month of August.
September [MWh]: represents the energy (cooling energy) used in the month of September.
October [MWh]: represents the energy (cooling energy) used in the month of October.
November [MWh]: represents the energy (cooling energy) used in the month of November.

December [MWAh]: represents the energy (cooling energy) used in the month of December.
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e CHARTS: after selecting the variables (heating energy, cooling energy or both) to plot,
pressing the "SHOW" button displays a histogram chart of the energy for the 12 months of
the year (see Figure 11).

The variables present in this window are read by the actuator and displayed when the “Energy”

tab is pressed from any tab or by pressing the “Refresh Page” item from the drop-down menu.

Itis also possible to perform an instant reading of the information contained in the various

sections by clicking on the relevant header label.

p :
.I‘ Energy Charts RS

I Hesting Energy

.

Figure 15

5. CONFIGURATION TOOL USB EBV

The Configuration Tool USB EBV allows to read and write only the configuration information of the valve.
In this Configuration Tool the “Info” tab is missing and it is therefore not possible, for example, to set a
command signal to move the actuator or view the graphs of the of the real time valve position, but allows
the firmware upgrade (in fact there is the "FW Update" tab in addition to the Modbus version).

When the USB cable is connected between the PC and the actuator, the motor is disabled and therefore
if the actuator was moving before the connection, it will stop immediately and then resume the movement
towards the previously calculated position once the cable is disconnected.

It is recommended to start the application with the USB cable disconnected on the PC side.

At the first start, you will be asked for authorization to install the USB driver software of the actuator,

press the "Install this driver software anyway" option.
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See detals

Figure 16

When the application is started, if the cable is already connected or is connected after opening the

configurator, the COM port to which the actuator is connected will be automatically recognized. If the

COM port does not appear automatically in the list, the procedure for detecting the COM port is indicated

in paragraph 4.2.

In the “Device Manager” window of the Windows OS under “Ports (COM and LPT)” the device will be
identified by the description “Controlli USB” with the assigned COM port number next to it in brackets.

For the functions and meanings of the various EBV USB Configurator tabs, see the previous paragraphs.

;.!' Device Manager
File Action View Help
¢ @ HEE B

v & LAPTOP-P3PNGROI
i§ Audio inputs and outputs
> @ Batteries
3 Bluetooth
® Cameras
[ Computer

> s Disk drives

[5§ Display adaptors

3 Firmware

) Human Interface Devices
» =3 Keyboards

@ Mice and other pointing devices
. [ Monitors
3P Network adapters
orts (COM & LPT)
@ Controlli USB (COM4)

TCHUTOCE

)

1 Processors
» WY Security devices

!* Software components

B Software devices

i§ Sound, video and game controllers
» G Storage controllers

¥ System devices

§ Universal Serial Bus controllers

Figure 17
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5.1 TAB “UPGRADE FW”

In this window it is possible to upgrade the actuator firmware.

i Configuration Tool USB EBV - V.1.0 | e

t» Language || Configuration File &, Update Page

compor [COVGEN]  vsB Status
CONNECTED

Configuration | Diagnostic | FVW Upgrade

@ conTrOLLI

COM Port Upgrade

UPGRADE STATUS
COM Port
Connection Status
Application Area Erased
Upgrade Flash

e COM Port Upgrade: this drop-down menu displays the COM port used by the bootloader for the
firmware update. The corrected COM port is detected automatically ONLY if DIP3 is in the ON
position (if the dip3 is initially in the OFF position, after having moved it to ON it is necessary to
reset the actuator, this operation is done automatically by the configurator).

If the automatic search for the COM port is not completed successfully (maximum search time is
90 seconds), pressing the "Upgrade COM Port" label displays all the available COM ports of the
computer with their description (the one relating to the bootloader is Bossa Program Port (mainly
on Windows 7) or AT91 USB To Serial Converter (mainly on Windows 10)), by selecting the
correct COM port and pressing the “Enter” key on the keyboard, the update procedure continues.

e START: the button allows to continue or repeat an operation in case of errors in the automatic
procedure, it must be PRESSED ONLY when a pop-up window warns that it must be used.

e UPGRADE STATUS: this section includes the status of the firmware upgrade. At the end of the
download procedure, the operations marked with a tick in the box and the relative description with
a green background were successful, while those without a tick and with the description on a red

background failed.
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There is also a text box that shows the operation to be performed or the operation in progress and

notification messages for the user during the firmware upgrade procedure.

The first operation to perform is to copy the new firmware file (MVEIoT.bin) in the installation folder of the
Configuration Tool EBV USB (Program Files (x86) \ Configuration Tool EBV USB) at the same level as
where the executable file of the configurator is located (Configuration Tool EBV USB.exe).

The file name must NOT be changed (MVEIoT.bin).

By pressing on the tab, a message asks for confirmation of the desire to update the firmware, and
suggests leaving only the connection cable between the PC and EBV actuator connected to the USB
ports. Pressing the "Yes" button automatically starts the upgrade procedure, pressing the "No"
button cancels the start of the procedure (to start it later, change the tab and select the "FW upgrade" tab

again or press the drop-down menu item "Update Page").

J R

Are you sure to want upgrade the firmware? Leave connected only the
USB connection cable between the PC and the actuator.

Yes No

le—mmmd

The upgrade procedure, which starts automatically, is divided into the following steps (various messages

will be displayed to guide the user in the upgrade, read very carefully what is requested for each

message):

1. Saving the configuration file with the data currently present in the actuator (because the firmware
upgrade will erase completely the EBV memory). In this way it will be possible to reload all the
necessary information once the new firmware has been updated, as the configuration
parameters, the anomaly event counters and the energy data. For saving, a window will be open
where to specify the file name to save.

2. Move the dip switch 3 to the ON position (essential!) And only after press the “OK” button
of the message. To facilitate the movement of the dip3 it is suggested to get a small screwdriver

or an object with a small tip.
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-
; Configuration Tool USB EBV - V.1.0

Configuration | Diagnostic | FW Upgrade

COM Port Upgrade - START

Move DIP3 to ON!

.
UPGRADE STATUS - i
] COM Port

= AFTER moving DIP3 to ON, press OK

[l Connection Status

["] Application Area Erased

[7] Upgrade Flash :OK ]

3. The actuator will automatically perform a Reset to enter in the bootloader mode

p
; Configuration Tool USB EBV - V.1.0 l

\» Language | Configuration File & Update Page

COM Port  [COM2GIERY USB Status WAIT...RESET IN PROGRESS

@ DiscoNNECTED

Configuration i»Diagnostic } FW Upgrade

@ conTroLLI

COM Port Upgrade v START

WAIT...RESET IN PROGRESS

4. An automatic search is perform to find the COM port used by the bootloader (the search has a
maximum duration of 90 seconds (marked by a continuously rotating wheel) so that, if it is the
very first time that the system enters in bootloader mode, the Windows operating system has time
to install the corresponding driver and recognize the specific COM port).

On Windows 10 it may occur that the correct driver is not automatically recognized and the
bootloader COM port driver must be updated, otherwise it is not recognized with the specific
name, but with a generic USB Serial Port. To update the driver, from the Windows "Device

Manager" panel, open the "Ports (COM and LPT)" item and right-click on the COM detected for
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the bootloader and press the "Update Driver" item and search for the driver in the “drv” folder of
the configurator folder.

If the COM port driver update was carried out within 90 seconds, the port will be automatically
detected and will be displayed in the appropriate drop-down menu next to the "Update COM Port"
label.

‘Configuration | Diagnostic ] Delta T Maximization | Energy | FW Upgrade

COM Port Upgrade v START

Search COM Port...until to 90 secs. Wait...

5. If the COM port was not automatically detected (because for example the driver update took
longer than 90 seconds), you can manually search for the available COM ports by clicking on the
"COM Port Upgrade" label.

Configuration | Diagnostic | Deita T Maximization | Energy | FW Upgrade

@ = START

Press: COM Port Upgrade.

If COM ports have been found, they will be visible in the relative drop-down control and the
availability of active COM ports on the PC will be indicated by the green background and
therefore it will be possible to check which are by pressing the small arrow pointing down at the
end of the drop-down control (beyond the COM also indicates the complete name of the

connected device, as showed in the “Windows Device Manager).
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W DISCONNECTED

Configuration | Diagnostic | Delta T Maximizai geray | FW Upgrade

COM Port Upgrade v START

Select the COM port from the COM Port Upgre

Once the COM has been selected it is necessary to press the Enter key on the keyboard.

Configuration | Diagnostic ] Delta T Maximization Energy[ FW Upgrade

COM Port Upgrade v START

Select the COM port from the COM Port Upgre

If the desired COM port has not been found, it's possible to press the "COM Port Upgrade" label

up to a maximum of 3 times to perform the manual search.

v | START |

7
| Info

P

Press on COM Pert Upgrade to search for the available COM ports.

6. If the COM port has been detected (regardless of whether with the method in point 4 or point 5), a
DOS command prompt window will open automatically, which first checks if the "sam- ba_2.18"
has been installed (as indicated in chapter 3.2). In case of forgetfulness, it will carry out the setup
and the user will have to follow the instructions on the screen as already indicated in chapter 3.2
without changing any items.

Itis important that sam-ba_2.18 is installed before starting the configurator for the first

time.
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If the "sam-ba_2.18" program is already installed, the update progress operations will be
displayed (the erase of the application memory area, the download of the new application into

memory and finally a comparison is made between the application just downloaded in memory

and the uploaded file to verify that what has been downloaded in memory is correct).

@F&:\Windbws’ksyste

FIRMWARE UPGRADE

STARTING Erase Application Area (Flash)
Wait please...

STARTING Write Application (Flash)
Wait please...

STARTING Compare EBU Flash Memory (application area) with the firmware send {(.bhin)
lait please...

 Configuration Tool USB EBY - V.1.0

t» Language || Configuration File | Update Page

COM Port  |COM26 RS USB Status DISCONNECTED

@ DISCONNECTED

Configuration rli[largnostic LDelta T MaximizationrirEnergy ‘ FW Upgrade

COM Port Upgrade v START

FW Upgrade in progress...

7. The result of the various operations is indicated at the end of the procedure in the "UPGRADE
STATUS" section, if the operation was successful in addition to having the box checked, the
description of the operation is on a green background, while in the event of an error there will be

no check mark and the error description will be on a red background.
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COM Port Upgrade Bossa Program Port (COM30)

UPGRADE STATUS

- [CoOMPoeR

- [Connechion Statis]
- [Application Area Erased]
 Uparade Flash|

In case of errors, the firmware upgrade procedure can be repeated only once by pressing the

"START" button when the following information message appears:
_

Error during firmware upgrade, Retry pressing the START button, please.

w

8. If the upgrade operation was successful (or if the second upgrade attempt failed), messages will

be displayed to the user asking to:

. Set the dip3 to OFF and ONLY then press the "OK" button
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; Configuration Tool USB EBV - V.1.0 [

\» Language |~ Configuration File | Update Page

COM Port  [EelV P 4 USB Status DISCONNECTED

DISCONNECTED

UPGRADE STATUS
v

e Turn off the actuator, wait 5 seconds and turn it on again and then press the "OK"
button:

Info o] T

~ *‘li g

S0 b

4| IfDIP3to OFF:

TURN-OFF the actuator
WAIT 5 seconds

TURN-ON THE ACTUATCR
PRESS OK

e Finally, press the "DISCONNECTED" button to connect again the configurator to the
actuator:
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i Configuration Tool USB EBV - V.1.0

\» Language || Configuration File | Update Page

(0 Rl i COM26 USB Siatus DISCONNECTED

@ DISCONNECTED

Configuration | Diagnostic | FW Upgrade

COM Port Upgrade  Bossa Program Port (COM30) -

S

Press OK and then on the DISCONNECTED toggle button.

e If the connection is successful, a pop-up message asks to select the configuration file

(previously saved in step 1) to be loaded on the actuator (therefore the connection

procedure to the actuator must be successful).

Select the configuration file to upload in the actuator

e Once the file is selected, loading of the data starts and the progress is indicated by a

status bar.
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15-024-000 Baud rate 9600

Panity&Stop bit None - 2 bits

S L oading Configuration File
B dress 1

In case of errors during the data download, the same file can be loaded again by selecting from the drop-
down menu, located in the upper side of the configurator window, the item “Configuration File” and then

the item “Load File”.
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6. MODBUS DATABASE DESCRIPTION

The purpose of the following chapter is to provide the description of the variables present in the modbus
database for the operation of the EBV system.
The database has been divided into the following functional areas:

CONFIGURATION
DIAGNOSTIC
INPUT/OUTPUT

DYNAMIC BALANCING LOOP
AT MAXIMIZATION LOOP
ENERGY CALCULATION LOOP
TEMPERATURE REGULATION LOOP
CLOCK FUNCTIONS

. LOOP OUTPUTS

10. POWER LOOP

11. VOLUMETRIC FUNCTIONS

KON UREWNRE

Each Register in the database can be visible, both for reading and for writing. The database is divided
into the following functional areas:
6.1 CONFIGURATION AREA

6.1.1 Regqister Address 0: System Configuration
This registry shows product part number.

6.1.2 Register Address 1: Modbus Baud Rate
It defines the possibility to set the modbus protocol baud rate according to the following possibilities:

Parametri comunicazion
Addr1 (value) I\/Toadb:st comunicazione
1 9600
2 19200
3 38400
4 57600

6.1.3 Register Address 2: Modbus communication parameters
Defines the Modbus communication parameters according to the following possibilites:

M P
Addr2 (value) odbus communication
parameters
1-8-N-2 (1 start bit, 8 data bits, no
1 . .
parity and 2 stop bits)
1-8-0-1 (1 start bit, 8 data bits, odd
2 . .
parity and 1 stop bit)
1-8-E-1 (1 start bit, 8 data bits,
3 . .
even parity and 1 stop bit)
1-8-N-1 (1 start bit, 8 data bits, no
4 . .
parity and 1 stop bit)
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6.1.4 Register Address 3: Modbus Address
Defines the Modbus address of the device from 1 to 255.

6.1.5 Regqister Address 4: Command Signal
Defines the type of actuator command signal (selectable via Modbus only if dip switches are disabled):

addr4 (value) Command Signal

0 Modbus (the command of the actuator is set via the Modbus command into the range 0-100%)

0-10V (the Modbus connection can be present to configure and monitor the system)

2 - 10V (the Modbus connection can be present to configure and monitor the system)

0 -5V (the Modbus connection can be present to configure and monitor the system)

2 - 6V (the Modbus connection can be present to configure and monitor the system)

1
2
3
4 5-10V (the Modbus connection can be present to configure and monitor the system)
5
6

6 - 10 V (the Modbus connection can be present to configure and monitor the system)
3 Points command (the Modbus connection can be present to configure and monitor the
system). In EBV system is not possible to set this configuration.

7

The 4-20mA command can only be set via dip-switches.

6.1.6 Register Address 5: Command signal action and setting of the emergency return direction

Defines the action type of the command signal (direct or reverse action) and the direction of the actuator
in case of emergency return (function present only for models with emergency return).

Addr5 (value) Configuration of the actuator action and Failsafe direction
bit0 Direct action (bit0=1); reverse (bit0=0)
bitl Failsafe DOWN(bit1=1); Failsafe UP (bit1=0)

6.1.7 Register Address 6: Forced Calibration of the stroke
Defines the possibility of performing forced calibration of the stroke (by writing the bitO to 1). At the end of
the calibration the bit is automatically reset.

6.1.8 Reqister Address 7: Enable DIP Switch & Jumper for emergency return

Defines the enabling of the dip switches and the jumper for selecting the direction in case of emergency
return according to the following table:

Addr7 (value) Abilitazione
0 Dip switches And Jumper Enabled
1 Dip switches Enabled And Jumper Disabled
2 Dip switches disabled And Jumper Enabled
3 Dip switches And Jumper Disabled

6.1.9 Register Address 8: Not used by the EBV system

6.1.10 Register Address 9: Not used by the EBV system

6.1.11 Register Address 10: Operation Status Word Loop
Defines the enabling of the EBV system operating loops according to the following table:
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Addr10.bit Status Word Loop (PSW)

bit 0 Not used by the EBV system.

bit 1 Not used by the EBV system.

bit 2 Not used by the EBV system.

bit 3 BYPASS AP operation (with bit3=0 the AP algorithm is active)

bit 4 BYPASS AT operation (with bit4=0 the algorithm is active)

bit 5 BYPASS POWER operation (with bit5=0 the power management algorithm is active)
bit6 | Not used by the EBV system.

6.1.12 Reqister Address 11: System information

It contains a progressive serial number inserted during the testing phase. The serial number refers to a
document that explains the following information:

e EBV system identification code
e Date of manufacture and testing
e Testresult

6.1.13 Register Address 12: Firmware version of the board
Defines the firmware version of the board according to the following code:

e Most significant byte: a number from 0 to 255 to identify an important firmware revision of the
board.

e Least significant byte: a number from 0 to 255 to identify less significant changes such as “bug
fixing”.

6.1.14 Reqister Address 13: DIP Switches & Push Button & Jumper status

Defines the status of the dip switches, the push button (used for the forced calibration of the stroke) and
the jumper (used to define the direction of the emergency return) according to the following table:

Addri3.bit DIP Switch & Push Button & Jumper Status
bit 0 Direct action (bit0 = 1). Reverse action (bit0 = 0)
bit 1 Modulating control (bitl = 1). 3 POINTS control (bit1 = 0)
bit 2 No Sequence (bit2 = 1). Sequence(bit2 = 0).
bit 3 0-10V control (bit3 = 1). 2-10V control (bit3 = 0).
bit 4 0-5V/2-6V control (bit4 = 1). 5-10V/6-10V control (bit4 = 0)
bit 5 Voltage control (bit5 = 1). Current control (bit5 = 0).
bit 6 Push Button status (for calibration). Pressed (bit6 = 1), Released (bit6 = 0)
bit 7 Jumper status. Bit7 = 1 (failsafe DOWN). Bit7 = 0 (failsafe UP).

6.2 DIAGNOSTIC

6.2.1 Register Address 19: Over voltage Events
The system over voltage events are stored in this address, that is:
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e 24V +20%
e 230V + 10%

Default value is 0 and will start from 1 with the first error event.
If the value of the register reaches the maximum limit (65534 = OXFFFE) this value will remain in memory.

6.2.2 Register Address 20: Under voltage Events.
The system under voltage events are stored in this address, that is:

o 24V -20%
e 230V -10%

Default value is 0 and will start from 1 with the first error event.
If the value of the register reaches the maximum limit (65534 = OxFFFE) this value will remain in
memory.

6.2.3 Reaqister Address 21: Number of full opening events

This address stores the valve full opening events. The default value is 0 and will start from 1 which
corresponds to 10 total valve opening (in order to avoid continuous writing on the memory that could
damage the component). If the value of the Register reaches the maximum limit (65534 = OXFFFE) this
value will remain in memory.

6.2.4 Reqister Address 22: Number of full closing events

This address stores the valve full closing events. The default value is 0 and will start from 1 which
corresponds to 10 total valve opening (in order to avoid continuous writing on the memory that could
damage the component). If the value of the register reaches the maximum limit (65534 = OXFFFE) this
value will remain in memory.

6.2.5 Register Address 23: Unexpected stall events within the stroke

Unexpected stall events within the valve stroke are stored in this address. The default value is 0 and will
start from 1 which corresponds to 1 unexpected stall event. If the value of the register reaches the
maximum limit (65534 = OxFFFE) this value will remain in memory.

6.2.6 Register Address 24: Unexpected stall events outside the race
This address stores unexpected stall events outside the stroke valve (extra stroke). The default value is
0 and will start from 1 which corresponds to 1 unexpected stall event. If the value of the register reaches
the maximum limit (65534 = OxFFFE) this value will remain in memory.

6.2.7 Register Address 25: Stroke calculation events greater than 60mm

This address stores the calculation events of the stroke greater than 5mm (during the calibration phase).
The default value is 0 and will start from 1 which corresponds to 1 calculation event of the stroke less
than 5mm. If the value of the Register reaches the maximum limit (65534 = OXxFFFE) this value will
remain in memory.

6.2.8 Regqister Address 26: Stroke calculation events less than 5mm

This address stores the calculation events of the stroke less than 5mm (during the calibration phase).
The default value is 0 and will start from 1 which corresponds to 1 calculation event of the stroke less
than 5mm. If the value of the Register reaches the maximum limit (65534 = OXFFFE) this value will
remain in memory.
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6.2.9 Register Address 27: Operating states
The operating states of the system are stored in this address according to the following table:

Addr27.bit Operating states
bit 0 Normal (bit0 = 1). In this state the system works normally.
Initial positioning (bitl = 1). After switching-on or after using the manual override, the
bit 1 actuator performs the initial positioning in the direction defined by the action type (direct or
reverse).

bit 2 Calibration (bit2 = 1). In this operating state, the actuator is calculating the valve stroke.
bit 3 Fail Safe (bit3 = 1). In this operating state, the actuator is performing an emergency return.

. Error (bitd = 1). In this operating state, the actuator is faulty. The type of error is indicated in
bit 4

the address word 28

bit 5 Manual override (bit5 = 1). In this operating state, the manual override is active.

6.2.10 Register Address 28: Type of error
The types of errors are stored in this address according to the following table:

Addr28.bit Errors
bit 0 Supply temperature sensor error (T1). This error (bit0 = 1) indicates an out-of-
scale value of the supply temperature sensor (if provided).
bit 1 Return temperature sensor error (T2). This error (bitl = 1) indicates an out-of-
scale value of the return temperature sensor (if provided).
bit 2 Input pressure sensor error (P1). This error (bit2 = 1) indicates an out-of-range
value of the inlet pressure sensor (if provided).
bit 3 Output pressure sensor error (P2). This error (bit3 = 1) indicates an out-of-range
value of the outlet pressure sensor (if provided).
bit 4 Calculation error of the valve stroke less than 5 mm. This error (bit4 = 1) indicates
that the stroke value calculated by the calibration phase is less than 5mm.
Calculation error of the valve stroke greater than 60 mm. This error (bit5 = 1)
bit 5 indicates that the stroke value calculated by the calibration phase is greater than
60mm.
bit 6 Unexpected stall error within the calculated stroke. This error (bit6 = 1) indicates
an unexpected stall within the calculated stroke.
bit 7 Unexpected stall error outside the calculated stroke. This error (bit7 = 1) indicates
an unexpected stall outside the calculated stroke.
. Low voltage error. This error (bit8 = 1) indicates that the value of the supply
bit 8 . .
voltage is below 20% of the nominal value.
. High voltage error. This error (bit9 = 1) indicates that the value of the supply
bit 9 . .
voltage is above 20% of the nominal value.
Clock error. This error (bit10 = 1) indicates that the time and date values have not
bit 10 been initialized (from the BMS or the cloud). It’s set to 0 by the firmware once the
time and date have been set.

6.3 INPUT/OUTPUT AREA

6.3.1 Register Address 33: Actuator Reset
Through this register it is possible to perform a forced reset of the system by forcing its value to 1.

6.3.2 Regqister Address 34: Command Signal from the BMS (0 — 100%)
This register contains the value of the BMS command in the range 0-100%.
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6.3.3 Reqister Address 35: Not used by the EBV system

6.3.4 Reaqister Address 36: Not used by the EBV system

6.3.5 Reaqister Address 37: Feedback Signal

This register contains the value of the valve position (feedback) in the range 0-100%.
The value contained in the register is multiplied by 10.

6.4 DYNAMIC BALANCING (AP ALGORITHM)

This section of the database contains the registers necessary for calculating the flow rate by measuring
the input and output pressure of the valve and knowing the characteristic curve of the valve. For each
nominal diameter of the valve (DN) the characteristic curve is obtained through 4 segments (the angular
coefficient "m" and the offset "q" are defined for each segment).

6.4.1 Regqister Address 43: Nominal flow rate (m3/h)
This database register contains the nominal valve flow value (kvs) defined according to the selected DN:

VALVE DN NOMINAI(_mFSI/_h(?W RATE
2FGB65B 65 37
2FGB80B 80 59

2FGB100B 100 77
2FGB125B 125 118
2FGB150B 150 177

6.4.2 Register Address 44: Maximum desired flow rate (m3/h)

This database register contains the maximum flow rate value of the desired valve which also corresponds
to a percentage of the value defined in the address register 43. By default, the maximum desired flow
rates are set at the nominal flow rate.

6.4.3 Reqister Address 45: Valve stroke (mm)

This database register contains the calculated valve stroke value. The value stored in the register is
multiplied by 100. A value of 500 corresponds to a stroke of 5mm.

6.4.4 Register Address 46: Input Pressure (bar)

This database register contains the value of the valve input pressure (P1). The value stored in the register
is multiplied by 100. A value of 1600 corresponds to an inlet pressure of 16 bar.

6.4.5 Reqgister Address 47: Output Pressure (bar)

This database register contains the value of the valve output pressure (P2). The value stored in the
register is multiplied by 100. A value of 1600 corresponds to an outlet pressure of 16 bar.

6.4.6 Reqister Address 48: Pressure difference (bar)

This database register contains the value of P1-P2 (AP). The value stored in the register is multiplied by
100. A value of 1600 corresponds to a pressure difference of 16 bar.
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6.4.7 Register Address 49: AP Out loop (0-100%)

This database register contains the output value of the balancing algorithm (AP algorithm). The value
stored in the register is in the range 0-100% (percentage of the calculated stroke).

6.4.8 Reqister Address 50: Segment 1 DN65 (anqular coefficient)

This database register contains the value of the angular coefficient of the first segment relative to the
DNB65 valve.
The value stored in the register is multiplied by 1000.

6.4.9 Register Address 51: Segment 1 DN65 (offset)

This database register contains the value of the offset of the first segment relative to the DN65 valve.
The value stored in the register is multiplied by 1000.

6.4.10 Register Address 52: Segment 2 DN65 (anqular coefficient)

This database register contains the value of the angular coefficient of the second segment relative to the
DN65 valve.
The value stored in the register is multiplied by 1000.

6.4.11 Reqister Address 53: Segment 2 DN65 (offset)

This database register contains the value of the offset of the second segment relative to the DN65 valve.
The value stored in the register is multiplied by 1000.

6.4.12 Reqister Address 54: Segment 3 DN65 (anqgular coefficient)

This database register contains the value of the angular coefficient of the third segment relative to the
DNG65 valve.
The value stored in the register is multiplied by 1000.

6.4.13 Reqister Address 55: Segment 3 DN65 (offset)

This database register contains the value of the offset of the third segment relative to the DN65 valve.
The value stored in the register is multiplied by 1000.

6.4.14 Reqister Address 56: Segment 4 DN65 (anqular coefficient)

This database register contains the value of the angular coefficient of the fourth segment relative to the
DN65 valve.
The value stored in the register is multiplied by 1000.

6.4.15 Reqister Address 57: Segment 4 DN65 (offset)

This database register contains the value of the offset of the fourth segment relative to the DN65 valve.
The value stored in the register is multiplied by 1000.

6.4.16 Reqister Address 58: General offset DN65 (hysteresis)

This database register contains the offset value which takes into account the hysteresis of the DN65
valve. The value stored in the register is multiplied by 1000.

6.4.17 Reqister Address 59: Segment 1 DN80 (anqgular coefficient)

This database register contains the value of the angular coefficient of the first segment relative to the
DN8O valve.
The value stored in the register is multiplied by 1000.
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6.4.18 Register Address 60: Segment 1 DN8O0 (offset)

This database register contains the value of the offset of the first segment relative to the DN80 valve.
The value stored in the register is multiplied by 1000.

6.4.19 Register Address 61: Segment 2 DN80 (anqgular coefficient)

This database register contains the value of the angular coefficient of the second segment relative to the
DNB8O valve.
The value stored in the register is multiplied by 1000.

6.4.20 Register Address 62: Segment 2 DN8O0 (offset)

This database register contains the value of the offset of the second segment relative to the DN80 valve.
The value stored in the register is multiplied by 1000.

6.4.21 Reqister Address 63: Segment 3 DN80 (anqular coefficient)

This database register contains the value of the angular coefficient of the third segment relative to the
DNB8O valve.
The value stored in the register is multiplied by 1000.

6.4.22 Register Address 64: Segment 3 DN8O0 (offset)

This database register contains the value of the offset of the third segment relative to the DN8O valve.
The value stored in the register is multiplied by 1000.

6.4.23 Register Address 65: Segment 4 DN80 (anqular coefficient)

This database register contains the value of the angular coefficient of the fourth segment relative to the
DNB8O valve.
The value stored in the register is multiplied by 1000.

6.4.24 Reqister Address 66: Segment 4 DN8O0 (offset)

This database register contains the value of the offset of the fourth segment relative to the DN8O valve.
The value stored in the register is multiplied by 1000.

6.4.25 Reqgister Address 67: General offset DN80 (hysteresis)

This database register contains the offset value which takes into account the hysteresis of the DN8O
valve. The value stored in the register is multiplied by 1000.

6.4.26 Reqgister Address 68: Segment 1 DN100 (angular coefficient)

This database register contains the value of the angular coefficient of the first segment relative to the
DN100 valve.
The value stored in the register is multiplied by 1000.

6.4.27 Reqister Address 69: Segment 1 DN100 (offset)

This database register contains the value of the offset of the first segment relative to the DN100 valve.
The value stored in the register is multiplied by 1000.

6.4.28 Register Address 70: Segment 2 DN100 (angular coefficient)

This database register contains the value of the angular coefficient of the second segment relative to the
DN100 valve.
The value stored in the register is multiplied by 1000.
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6.4.29 Register Address 71: Segment 2 DN100 (offset)

This database register contains the value of the offset of the second segment relative to the DN100 valve.
The value stored in the register is multiplied by 1000.

6.4.30 Reqister Address 72: Segment 3 DN100 (angular coefficient)

This database register contains the value of the angular coefficient of the third segment relative to the
DN100 valve.
The value stored in the register is multiplied by 1000.

6.4.31 Register Address 73: Segment 3 DN100 (offset)

This database register contains the value of the offset of the third segment relative to the DN100 valve.
The value stored in the register is multiplied by 1000.

6.4.32 Register Address 74: Segment 4 DN100 (angular coefficient)

This database register contains the value of the angular coefficient of the fourth segment relative to the
DN100 valve.
The value stored in the register is multiplied by 1000.

6.4.33 Reqister Address 75: Segment 4 DN100 (offset)

This database register contains the value of the offset of the fourth segment relative to the DN100 valve.
The value stored in the register is multiplied by 1000.

6.4.34 Reqister Address 76: General offset DN100 (hysteresis)

This database register contains the offset value which takes into account the hysteresis of the DN100
valve. The value stored in the register is multiplied by 1000.

6.4.35 Reqister Address 77: Segment 1 DN125 (angular coefficient)

This database register contains the value of the angular coefficient of the first segment relative to the
DN125 valve.
The value stored in the register is multiplied by 1000.

6.4.36 Register Address 78: Segment 1 DN125 (offset)

This database register contains the value of the offset of the first segment relative to the DN125 valve.
The value stored in the register is multiplied by 1000.

6.4.37 Reqister Address 79: Segment 2 DN125 (angular coefficient)

This database register contains the value of the angular coefficient of the second segment relative to the
DN125 valve.
The value stored in the register is multiplied by 1000.

6.4.38 Register Address 80: Segment 2 DN125 (offset)

This database register contains the value of the offset of the second segment relative to the DN125 valve.
The value stored in the register is multiplied by 1000.

6.4.39 Reqgister Address 81: Segment 3 DN125 (angular coefficient)

This database register contains the value of the angular coefficient of the third segment relative to the
DN125 valve.
The value stored in the register is multiplied by 1000.

6.4.40 Register Address 82: Segment 3 DN125 (offset)
This database register contains the value of the offset of the third segment relative to the DN125 valve.
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The value stored in the register is multiplied by 1000.

6.4.41 Register Address 83: Segment 4 DN125 (angular coefficient)

This database register contains the value of the angular coefficient of the fourth segment relative to the
DN125 valve.
The value stored in the register is multiplied by 1000.

6.4.42 Reqister Address 84: Segment 4 DN125 (offset)

This database register contains the value of the offset of the fourth segment relative to the DN125 valve.
The value stored in the register is multiplied by 1000.

6.4.43 Reqgister Address 85: General offset DN125 (hysteresis)

This database register contains the offset value which takes into account the hysteresis of the DN125
valve. The value stored in the register is multiplied by 1000.

6.4.44 Register Address 86: Segment 1 DN150 (angular coefficient)

This database register contains the value of the angular coefficient of the first segment relative to the
DN150 valve.
The value stored in the register is multiplied by 1000.

6.4.45 Reqister Address 87: Segment 1 DN150 (offset)

This database register contains the value of the offset of the first segment relative to the DN150 valve.
The value stored in the register is multiplied by 1000.

6.4.46 Register Address 88: Segment 2 DN150 (angular coefficient)

This database register contains the value of the angular coefficient of the second segment relative to the
DN150 valve.
The value stored in the register is multiplied by 1000.

6.4.47 Reqister Address 89: Segment 2 DN150 (offset)

This database register contains the value of the offset of the second segment relative to the DN150 valve.
The value stored in the register is multiplied by 1000.

6.4.48 Register Address 90: Segment 3 DN150 (angular coefficient)

This database register contains the value of the angular coefficient of the third segment relative to the
DN150 valve.
The value stored in the register is multiplied by 1000.

6.4.49 Reqister Address 91: Segment 3 DN150 (offset)

This database register contains the value of the offset of the third segment relative to the DN150 valve.
The value stored in the register is multiplied by 1000.

6.4.50 Register Address 92: Segment 4 DN150 (angular coefficient)

This database register contains the value of the angular coefficient of the fourth segment relative to the
DN150 valve.
The value stored in the register is multiplied by 1000.

6.4.51 Register Address 93: Segment 4 DN150 (offset)

This database register contains the value of the offset of the fourth segment relative to the DN150 valve.
The value stored in the register is multiplied by 1000.
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6.4.52 Reqister Address 94: General offset DN150 (hysteresis)

This database register contains the offset value which takes into account the hysteresis of the DN150
valve. The value stored in the register is multiplied by 1000.

6.4.53 Reqister Address 95: Calculated flow rate (m3/h)

This database register contains the calculated flow rate value. The value stored in the register is
multiplied by 10.

6.5 AT MAXIMIZATION (MAXIMIZATION AT ALGORITHM)

Questa sezione del database contiene i registri necessari per la massimizzazione del AT.

La funzione permette di ottimizzare il rendimento delimpianto evitando che la differenza tra temperatura
di mandata e di ritorno non sia inferiore ad un determinato valore (registro set AT).

La funzione realizza un limite di minima che interviene quando il AT € inferiore al set di AT impostato
limitando la portata d’acqua necessaria per assicurare uno scambio termico efficiente.

6.5.1 Reqister Address 100: AT Set (°C)

This database register contains the value of the AT set.
The value stored in the register is multiplied by 10.

6.5.2 Register Address 101: Type of action of the loop
This database register contains the type of loop action that can be:

Addr101 (value) Action type
0 Proportional (P)
1 Proportional Integral (PI)
2 Proportional Integral Derivative (PID)

6.5.3 Register Address 102: Derivative Time

This database register contains the derivative time of the derivative action expressed as "gain" from 1 to
1000 (default value is 1).

6.5.4 Register Address 103: Integral Time (min)
This database register contains the integral time of the integral action expressed in minutes.

6.5.5 Register Address 104: Proportional bandwidth AT (°C)

This database register contains the proportional band of the AT loop. The value stored in the register is
multiplied by 10.

6.5.6 Register Address 105: Minimum Output value AT (%)

This database register contains the minimum loop output value (expressed as a percentage) necessary to
ensure a minimum of leakage in the system.

6.5.7 Register Address 106: Activation delay AT (sec)

This database register contains the delay value for the activation of the loop (expressed in seconds), to
allow the sensors to detect the water temperature.
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6.5.8 Reqister Address 107: Enable AT

This database register contains the loop enable value. A value of 1 in the register indicates that the loop
is enabled. The value 0 indicates that it is disabled.

6.5.9 Regqister Address 108: Supply Temperature (°C)

This database register contains the supply temperature value.
The value stored in the register is multiplied by 10.

If the sensor is disconnected or faulty, the stored value is 5000.

6.5.10 Register Address 109: Return Temperature (°C)

This database register contains the return temperature value.
The value stored in the register is multiplied by 10.

If the sensor is disconnected or faulty, the stored value is 5000.

6.5.11 Register Address 110: AT(°C)

This database register contains the value of the difference between the supply and return temperatures
(AT).

The value stored in the register is multiplied by 10.

If the supply and/or return temperature sensor is disconnected or faulty, the stored value is 5000.

6.5.12 Register Address 111: Out loop AT (%)
This database register contains the value of the AT loop output expressed as a percentage of the stroke.

6.6 ENERGY CALCULATION LOOP

This section of the database contains the registers necessary for calculating the power and energy
consumed by the system.

6.6.1 Register Address 117: Minimum instantaneous power (kW)
This database register contains the minimum value of the instantaneous power until that point.

6.6.2 Register Address 118: Maximum instantaneous power (kW)
This database register contains the maximum value of the instantaneous power until that point.

6.6.3 Reqgister Address 119: Instantaneous power (kW)

This database register contains the calculated value of the instantaneous power.
If the supply and/or return temperature sensor is disconnected or faulty, the stored value is 5000.

6.6.4 Register Address 120: Energy — Heating (kWh)

This database register contains the least significant word of the total energy (heating) consumed.
The value stored in the register is expressed in kWh.

6.6.5 Register Address 121: Energy — Heating (kWh)

This database register contains the most significant word of the total value of energy (heating) consumed.
The value stored in the register is expressed in kWh. The combination of the 2 registers provides the
energy (warm) consumed up to that moment. The data is stored in the internal memory of the actuator
every hour, so in case of shutdown at the next restart, the data in the database will be updated at the last
hour of operation.
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6.6.6 Register Address 122: Energy — Cooling (kWh)

This database register contains the least significant word of the total energy (cooling) consumed.
The value stored in the register is expressed in kWh.

6.6.7 Reaqister Address 123: Energy — Cooling (kWh)

This database register contains the most significant word of the total value of energy (cooling) consumed.
The value stored in the register is expressed in kWh. The combination of the 2 registers provides the
energy (cold) consumed up to that moment. The data is stored in the internal memory of the actuator
every hour, so in case of shutdown at the next restart, the data in the database will be updated at the last
hour of operation.

6.6.8 Reqister Address 124: Energy — Heating (kWh) (5 minutes)

This database register contains the value of the energy (heating) consumed in the 5 minutes before the
current time.

6.6.9 Register Address 125: Energy — Cooling (kWh) (5 minutes)

This database register contains the value of the energy (cooling) consumed in the 5 minutes before the
current time.

6.6.10 Register Address 126: Energy — Heating (kWh) (10 minutes)

This database register contains the value of the energy (heating) consumed in the 10 minutes before the
current time.

6.6.11 Register Address 127: Energy — Cooling (kWh) (10 minutes)

This database register contains the value of the energy (cooling) consumed in the 10 minutes before the
current time.

6.6.12 Register Address 128: Energy — Heating (kWh) (15 minutes)

This database register contains the value of the energy (heating) consumed between 10 and 15 minutes
before the current time.

6.6.13 Reqister Address 129: Energy — Cooling (kWh) (15 minutes)

This database register contains the value of the energy (cooling) consumed between 10 and 15 minutes
before the current time.

6.6.14 Register Address 130: Energy — Heating (kWh) (20 minutes)

This database register contains the value of the energy (heating) consumed between 15 and 20 minutes
before the current time.

6.6.15 Reqister Address 131: Energy — Cooling (kWh) (20 minutes)

This database register contains the value of the energy (cooling) consumed between 15 and 20 minutes
before the current time.

6.6.16 Register Address 132: Energy — Heating (kWh) (25 minutes)

This database register contains the value of the energy (heating) consumed between 20 and 25 before
the current time.

6.6.17 Regqister Address 133: Energy — Cooling (kWh) (25 minutes)

This database register contains the value of the energy (cooling) consumed between 20 and 25 minutes
before the current time.
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6.6.18 Register Address 134: Energy — Heating (kWh) (30 minutes)

This database register contains the value of the energy (heating) consumed between 25 and 30 minutes
before the current time.

6.6.19 Reqister Address 135: Energy — Cooling (kWh) (30 minutes)

This database register contains the value of the energy (cooling) consumed between 25 and 30 minutes
before the current time.

6.6.20 Register Address 136: Energy — Heating (kWh) (1 hour)

This database register contains the value of the energy (heating) consumed in the 60 minutes before the
current time.

6.6.21 Reqister Address 137: Energy — Cold (kWh) (1 hour)

This database register contains the value of the energy (cooling) consumed in the 60 minutes before the
current time.

6.6.22 Register Address 138: Energy — Heating (kWh) (12/31)

This database register contains the least significant word of the value of energy (heating) consumed in
the year before the current year.
The value stored in the register is expressed in kWh.

6.6.23 Register Address 139: Energy — Heating (kWh) (12/31)

This database register contains the most significant word of the value of the energy (heating) consumed
in the year before the current year.

The value stored in the register is expressed in kWh.

The combination of the 2 registers provides the energy (warm) consumed in the year before the current
year.

6.6.24 Register Address 140: Energy — Heating (kWh) (January)
This database register contains the value of the energy (heating) consumed in the month of January.

6.6.25 Register Address 141: Energy — Heating (kWh) (February)
This database register contains the value of the energy (heating) consumed in the month of February.

6.6.26 Register Address 142: Energy — Heating (kWh) (March)
This database register contains the value of the energy (heating) consumed in the month of March.

6.6.27 Register Address 143: Energy — Heating (kWh) (April)
This database register contains the value of the energy (heating) consumed in the month of April.

6.6.28 Register Address 144: Energy — Heating (kWh) (May)
This database register contains the value of the energy (heating) consumed in the month of May.

6.6.29 Register Address 145: Energy — Heating (kWh) (June)
This database register contains the value of the energy (heating) consumed in the month of June.

6.6.30 Regqgister Address 146: Energy — Heating (kWh) (July)
This database register contains the value of the energy (heating) consumed in the month of July.
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6.6.31 Register Address 147: Energy — Heating (kWh) (August)
This database register contains the value of the energy (heating) consumed in the month of August.

6.6.32 Register Address 148: Energy — Heating (kWh) (September)
This database register contains the value of the energy (heating) consumed in the month of September.

6.6.33 Register Address 149: Energy — Heating (kWh) (October)
This database register contains the value of the energy (heating) consumed in the month of October.

6.6.34 Register Address 150: Energy — Heating (kWh) (November)
This database register contains the value of the energy (heating) consumed in the month of November.

6.6.35 Regqister Address 151: Energy — Heating (kWh) (December)
This database register contains the value of the energy (heating) consumed in the month of December.

6.6.36 Register Address 152: Energy — Cooling (kWh) (12/31)

This database register contains the least significant word of the value of energy (cooling) consumed in the
year before the current year.
The value stored in the register is expressed in kWh.

6.6.37 Reqister Address 153: Energy — Cooling (kWh) (12/31)

This database register contains the most significant word of the value of the energy (cooling) consumed
in the year before the current year.

The value stored in the register is expressed in kWh.

The combination of the 2 registers provides the energy (cold) consumed in the year before the current
year.

6.6.38 Regqister Address 154: Energy — Cooling (kWh) (January)
This database register contains the value of the energy (cooling) consumed in the month of January.

6.6.39 Register Address 155: Energy — Cooling (kWh) (February)
This database register contains the value of the energy (cooling) consumed in the month of February.

6.6.40 Register Address 156: Energy — Cooling (kWh) (March)
This database register contains the value of the energy (cooling) consumed in the month of March.

6.6.41 Register Address 157: Energy — Cooling (kWh) (April)
This database register contains the value of the energy (cooling) consumed in the month of April.

6.6.42 Register Address 158: Energy — Cooling (kWh) (May)
This database register contains the value of the energy (cooling) consumed in the month of May.

6.6.43 Register Address 159: Energy — Cooling (kWh) (June)
This database register contains the value of the energy (cooling) consumed in the month of June.

6.6.44 Regqister Address 160: Energy — Cooling (kWh) (July)
This database register contains the value of the energy (cooling) consumed in the month of July.
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6.6.45 Register Address 161: Energy — Cooling (kWh) (August)
This database register contains the value of the energy (cooling) consumed in the month of August.

6.6.46 Register Address 162: Energy — Cooling (kWh) (September)
This database register contains the value of the energy (cooling) consumed in the month of September.

6.6.47 Regqister Address 163: Energy — Cooling (kWh) (October)
This database register contains the value of the energy (cooling) consumed in the month of October.

6.6.48 Register Address 164: Energy — Cooling (kWh) (November)
This database register contains the value of the energy (cooling) consumed in the month of November.

6.6.49 Regqister Address 165: Energy — Cooling (kWh) (December)
This database register contains the value of the energy (cooling) consumed in the month of November.

6.7 TEMPERATURE REGULATION LOOP

This section of the database contains the registers needed to manage the temperature regulation loop,
but is not used by the system EBV.

6.8 CLOCK FUNCTIONS

6.8.1 Reqister Address 180: Not used by the EBV system

6.8.2 Register Address 181: Minutes
This database register contains the value of the minutes received during the time synchronization phase.

6.8.3 Register Address 182: Hours
This database register contains the value of the hours received during the time synchronization phase.

6.8.4 Regqister Address 183: Day
This database register contains the value of the day received during the time synchronization phase.

6.8.5 Register Address 184: Month
This database register contains the value of the month received during the time synchronization phase.

6.8.6 Register Address 185: Year
This database register contains the value of the year received during the time synchronization phase.

6.8.7 Regqgister Address 186: Reset EEPROM Area

This database register allows to reset EEPROM area.

Scrivendo il valore 1 verra effettuato un reset dell’area di memoria ai valori di default.
Writing the value to 1 will reset the memory area to the default values.

6.9 LOOP OUTPUTS
This section of the database contains the registers corresponding to the various outputs of the system
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control loops.

6.9.1 Register Address 192: Loop output BMS (%)
This database register contains the percentage output value of the BMS loop.

6.9.2 Reqister Address 193: Not used by the EBV system

6.9.3 Reaqister Address 194: Loop output AT (%)

This database register contains the percentage output value of the AT loop.
If one or both of the temperature sensors are disconnected or faulty, the stored value is 5000.

6.9.4 Reqgister Address 195: Loop output AP (%)

This database register contains the percentage output value of the dynamic balancing function calculated
by measuring the differential pressure and the valve characteristic.

6.9.5 Reqister Address 196: Not used by the EBV system

6.9.6 Reqister Address 197: Loop output Power (%)

This database register contains the percentage output value of the power regulation loop.
If one or both of the temperature sensors are disconnected or faulty, the stored value is 5000.

6.9.7 Reqister Address 198: Not used by the EBV system

6.9.8 Reqister Address 199: Operating loop output (%)

This database register contains the percentage out value of the operational loop resulting from the
actually enabled functions.

6.10 POWER LOOP

This section of the database contains the registers needed to manage a power loop. The maximum
power values obtainable by the valve are determined according to the AT of 6K, 10K, 15K, 20K.

MAX POWER | MAX POWER | MAX POWER | MAX POWER
VALVE DN (kW) (kW) (kW) (kW)
AT 6K AT 10K AT 15K AT 20K
2FGB65B 65 253 422 633 843
2FGBSO0B 80 403 672 1009 1345
2FGB100B 100 527 878 1316 1755
2FGB125B 125 807 1345 2017 2690
2FGB150B 150 1210 2017 3026 4034

6.10.1 Register Address 206: Nominal power of the valve (KW)

This database register contains the value of the nominal power of the valve chosen according to the
values shown in the previous table.

6.10.2 Reqgister Address 207: Maximum desired power set (KW)

This database register contains the value of the desired maximum power set which will depend on the DN
of the selected valve according to the maximum values defined in the previous table.
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6.10.3 Register Address 208: Type of loop action
This database register contains the type of loop action which can be:

Addr208 (value) Action Type
0 Proportional (P)
1 Proportional Integral (PI)
2 Proportional Integral Derivative (PID)

6.10.4 Register Address 209: Derivative Time

This database register contains the derivative time of the derivative action expressed as "gain" from 1 to
1000 (default value is 1).

6.10.5 Regqister Address 210: Integral Time (min)
This database register contains the integral time of the integral action expressed in minutes.

6.10.6 Reqister Address 211: Proportional bandwidth (kW)

This database register contains the proportional bandwidth of the power loop.
The value stored in the register is multiplied by 10.

6.10.7 Register Address 212: Power loop output value (%)
This database register contains the loop output value (expressed as a percentage).

6.11 VOLUMETRIC FUNCTIONS

This section of the database contains the registers needed to manage the volumetric, but is not used by
the system EBV.
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