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1. Introduction

This Manual will show you how to configure datalogger by using the MX-9 configurator software.

/<
| Discrete inputs | Communication | Archives | Limits veificaion | Avrts | Time parameters || stan |

Figure 1. MX-9 Configurator

2. Setting up connection to the device

In order to configure the controller, user must connect its PC to the device by using any of the following

interfaces:
1. USB port
2. ETHERNET interface
3. Through a GPRS connection (only accessible after configuring GPRS APN, user

and password inside the controller)

Figure 2. MX-9 connection interfaces

NOTE: Not all the models support above interfaces. Check your ordering code first.



2.1 USB connection
Steps to be followed:
- Connect an USB cable class B to the correspondent port
- Open MX-9 Configuration Tool
- Set up "Connection Parameters” frame
Select "ModBus RTU" option under "Connection type"

Configure “Bode” and “Parity” parameters; default values are:"19200" , "none"
Select COM port number asigned by your PC to the USB port
Click on “Get all” to establish connection with controller.

Figure 3. USB connection set up

2.2 ETHERNET Connection
Steps to be followed:
- Connect a RJ45 Ethernet cable to the correspondent port.
- Open MX-9 Configuration Tool
- Set up "Connection Parameters” frame
- Select "ModBus TCP/IP" option under "Connection type"

Add controller IP address and TCP port in "Host or IP" and “Port” text boxes respectively
Select “Ethernet” option under “Connection through”

Click on “Connect” to establish connection with controller.



Figure 4. Ethernet connection set up

2.3 GPRS connection

Steps to be followed:
- Check GPRS antenna is properly connected to the device.

- Open MX-9 Configuration Tool

- Set up "Connection Parameters” frame

Select "ModBus TCP/IP" option under "Connection type"
Add controller IP address and TCP port in "Host or IP" and “Port” text boxes, respectively

Select “GPRS” option under “Connection through”
Click on “Connect” to establish connection with controller.

Figure 6. GPRS connection set up



2.4 MX-9 connection diagrams
In the following Figure, the most typical connection schemes of MX-9 with PC are shown. The Configuration
Tool described in this document or any other Modbus complaint software can establish a communication
link making use of Modbus RTU and/or Modbus TCP protocols.

Ethernet (internet) USB, RS232 o R5485

T S
- 4 - |
. PC Controller
C ternet - -_g

Router
Type: TCP/IP Type: RTU

GPRS Ethernet {LAN)

= ) ¥ || Am—¢

Router

Type: TCP/IP Type: TCP/IP

Figure 7. MX-9 typical connection diagrams

3. "Start" tab

3.1 MX-9 Basic Information

Once user has established communication with MX-9, basic information such as "User identificator" , "Serial
number"”, "Last restart”, "Firmware version","Software version", etc. is shown in the left frame



Figure 8. “Start” tab. MX-9 basic information

3.2 Configuration files

This feature enables user to save and load configuration files so that programming a number of controllers
with the same configuration becomes an easy process. Steps to be followed are:

1.
2.

3.

Set up all the configuration parameters making use of MX-9 Configuration Tool.

Then, under “Start” tab, click on "Save configuration" button. A dialog will be shown
requesting user to select folder destination.

Once the file has been stored, connect a new controller to the PC and then click on "Open
configuration" and select the file previously stored.

Then, click on "Write configuration" button to load such configuration into the new
controller.

A restart will be needed so that controller can start using the loaded configuration.
Repeat from step 3 with all the controllers that need the same configuration.



Figure 9. “Start” tab. Configuration files management

3.3 Status indicators
Several status indicators are shown in the MX-9 configuration tool in order to inform user about current
performance of Modbus communication:
7. Req: number of Modbus requests performed.
8. Answ: Number of Modbus answers received.
9. Tout: number of Modbus requests not answered (time outs raised).
10. Except: number of Modbus errors.
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Figure 10. “Start” tab. Status indicators

4. “Discrete inputs” tab

Discrete inputs can be configured within this tab. They are shown organized in columns and configuration
parameters are shown in rows as follows:

"Current State": Graphical representation of current status (open/closed).

"Impulse quantity": Number of pulses counted from last reset.

"Value": Calculated from multiplying number of pulses counted (Impulse quantity) and
user-defined multiplier (Impulse multiplier).

"Enabled": user enable/disable discrete inputs to be used. In order to save memory, it is
recommend to only enable inputs in use.

"Mode":

"Discrete Input": input works as a standard discrete input detecting its current state (1 /
0)

"Impulse counter": input is used as a standard pulse counter, storing the amount of pulses
raised.

“Alarm signal”: input is used as an alarm input.

"Alarm state": If "Alarm signal" option is selected, controller will raised an alarm when one
of the following state is reached: "Open", "Close", "Both cases".

"Enable archiving": If enabled, events produced by discrete inputs are stored in the
datalogging archive.

"Debounce time": only pulses received within one or more “Debounce time” intervals are
registered.

"Impulse multiplier": user-defined multiplier. Values can be set from 1 to 1000. "Set initial
amount of pulses": initial value for pulse counter can be set here.

NOTE: After configuration is completed, click on "Set" button in order to save changes.
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Discrete inputs| Communication | Archives | Alerts | Time parameters | Start

Chan. 1 Chan. 2 Chan. 3 Chan. 4 Chan.5 Chan. 6 Chan.7 Chan 8
Impulse quantty 15 0 ) 0 0 o [ |
value 15,000 0,000 0,000 10,000 10,000 0,000 [ I
Enabled 14 14 v = T | i b
Mode ” Discrete. inp. © Discrete. inp.  Discrete. inp. © Discrete. inp. * Discrete. inp. # Discrete. inp. * Discrete. inp. @ Discrete. inp.
= Impulse county®® Impulse counti’® Impulse countr Impulse counti” Impulse count(” count(” count(”
© Alarm signal © Alam signal © Alarm signal  Alarm signal © Alarm signal © Alarm signal © Alarm signal  Alarm signal
‘Alarm state % Open “ @ - '# Open - “ -
~ Close ~ Close ~ Close ~ Close © Close  Close ~ Close © Close
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Impulse quantity

. | | . I
it | (it | (it

Figure 11. “Discrete inputs” tab

5. “Communication” tab

5.1 Communication > Ethernet
Ethernet interface parameters can be configured within this tab:

NOTE: After configuration is completed, click on "Set" button in order to save changes.

"MAC number": Media Access Control address
"IP address"

"Gateway IP"

"Mask"

11
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Figure 12. “Ethernet” Configuration tab

5.2 Communication > GPRS

As previously described, MX-9 can be configured through a GPRS link. In order to do so, user must enable
GPRS connection as shown below. Then, click on "Set" button in order to save changes.

|

Figure 13. “GPRS” Tab. Enabling communication
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Within this tab, different services can be configured or checked.
1. GPRS connection parameters:
e "APN": access point name provided by Internet Service Provider (ISP).

If needed by ISP, credentials can also be configured here:
e "Username": provided byISP.
e "Password": provided by ISP.

NOTE: After configuration is completed, click on "Set" button in order to save changes.

I

Figure 14. “GPRS” tab. Internet Service Provider access data configuration

2. Connection status. Once GPRS connection is established, status will be shown as
below:

13



Figure 15. “GPRS” tab. Connection status

3. DynDNS account configuration: in order to avoid the need to have a fixed IP
address to be able to remotely access the device, it is possible to set up a
DynDNS account under the "DDNS setting". Steps to be followed are:

e  Select “Enable”

e  Fillin information according to your DynDNS account

e Click on "Load from file" and select "dyndns.org_Register_String.txt "
which contains the connection string to be sent to DynDNS servers.

e[ GRS | UARTS | Vtuttroces | Roving ] Conaced devces | Moctus dvces | odhu regorgrovpe)

L
o

Figure 16. “GPRS” tab. DynDNS configuration

NOTE: After configuration is completed, click on "Set" button in order to save changes. NOTE:
It is recommended to disable GPRS connection if not used.



5.3 Communication > UARTSs
Each UART can be configured individually. It is recommended to check peripheral devices UART
constraints before setting up parameters in the controller configuration tool.
NOTE: All devices connected to the same MX-9 UART must have the same communication parameters.
e "Bode": Transmission rate (bauds per second).
e  "Parity": Communication Parity.
¢ "Data bits": Number of data bits within the communication packet.
e "Stop bits": Number of stop bits within the communication packet.
e  "Packetization™:
e "time": One packet time has been reached, it is considered that the
packet has been properly sent.
e "Symbol". Every time a "packet symbol" is received, it is considered that
the packet has been properly sent.
o ‘“Length”. Once the "packet byte count" has been reached, it is
considered that the packet has been properly sent.
o  “Packet time”: Transmission duration.
o  “Packet symbol”: Symbol which defines packet ending.
o  “Packet byte count’: Length which defines packet size
e “Mode”: Full duplex or half duplex
e  “Destination of DTR”: bit which defines the "Data ready" state has been
reached. It must be configured following peripheral devices connected to
MX-9 UARTs vendor information. By default, if this information is not
available, it is recommended to select "OFF when send" option.
NOTE: After configuration is completed, click on "Set" button in order to save changes.

Discrete inputs C.—_‘n-——mm;anon(—"d-aﬁs} Aserts | Time parameters | Start |

met | GPRS || UARTs @lituallatedtaces | Routing | Connected devices | Modbus devices

UART 1 UART 2 UART 3 UART 4

Boge 300 300 300
500 600 600

" 1200 1200 1200

" 2400 2400 2400

4800 4800 4800

3600 9500 9600

f 19200 19200 18200

38400 F 33400 38400

e Even Even Even
Ocd 0da 0Oad
Marx Mark
Space Space

B None None

“ {0
Data bits 5 5
6 6 6
7 7 7
8 8 Fo 8
Stop dits £ 1 k1 1
" 15 15 1
| 2 2
Packetization Time fF Time F Time Time
¢ Symbol Symbol Symuol Symbol
Lengtn Length Length Length
Packet time (msec) {100 100 00 00
Packet symbolHex ho F 0 F
Packet byte count B5535 5535 525
Wode Full duplex

[ Full duplex
" Half duplex

Half dupkax
Always OFF
Alw

Destination of OTR

OFF when s vn send
ON when send ON when send Set Get

Figure 17. “UARTs” tab

5.4 Communication > Virtual interfaces

The MX-9 can perform as communication gateway Modbus server/client and datalogger simultaneously. In
order to set up these options, different virtual interfaces are needed as shown below
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Discrete inputs |Commun|cat.oms] Alerts Tumeparame:ers| Start

Ethemet | GPRS | UARTS || Virtual interfaces¢-Routing | Connected devices | Modbus devices | Modbus register grouping
COM Client

COM1 COM 2 COM 3 COM 4 COMS COM B
Enabled | ] ] T ]
UART UART3 |UART1 UART 1 UART 1 UART 1 UART 1
Stackdepth |2 1 1 1 1 1

Timeout 65535 65535 65535 65535 65535 65535

Mumber of 4 2 2 2 2 2

Set 3 Get

[ Wodbus RTU Chient
1 2
Enabled I~ r
UART [uaRT3  UARTA
Stack depth |4 1
Timeout (msec.) | 1000 1000

MNumber of repeals 2 2

Delay before next req.(msec) | 100 100

Set —— Get

Modbus RTU Server
1 2

Enabled Ir r
UART UART1  UART1
Address | 255 255

Set < Get

Fieq 166 Argwe 157 TOuw:0 Except: 9

Figure 18. “Virtual interfaces” tab

e "COM Client". It is needed to configure a COM Client every time a
“transparent” communication mode or M-Bus compatibility is needed. This is
mandatory in order to read devices not compatible with Modbus RTU/TCP
protocols. Configuration parameters are:

e "Enable": Do not enable any COM client if not needed.

o "UART": Select the UART number in which a COM Client will be configured.

NOTE: Once a given UART is selected to be a COM client, it cannot be used with
any other configuration such as Modbus client/server.

e  "Stack depth": number of parallel executions that can be done in parallel by
the COM client.

e “Timeout” it defines the amount of milliseconds defined as time out.

o  "Number of repeats": number of retries defined in case of transmission error.
NOTE: COM Client must always be used when peripheral devices connected
to a given UART use protocols such as M-Bus, IEC-102, DLMS, etc.

NOTE: After configuration is completed, click on "Set" button in order to save
changes.

e  "Modbus RTU Client". This mode working mode must be used when the MX-
9 behaves as master in a Modbus RTU network (it sends Modbus requests
to the slaves connected to the Modbus RTU network). These requests will
be defined under the "Modbus devices" tab. Parameters to be configured
are:

e "Enable": Do not enable any Modbus RTU client if not needed.

e "UART": Select the UART to be associated to the Modbus RTU client.

NOTE: Once a given UART is selected to be a Modbus RTU client, it cannot be
used with any other configuration such as COM client.

e "Stack depth": number of requests that can be stacked in the UART buffer.
It is recommended to set this value to 1 by default.

e  “Timeout’: it defines the amount of milliseconds defined as time out.

e  "Number of repeats": number of retries defined in case of transmission error.

16



e "Delay before next request": In case peripheral devices need some “extra
time” to answer after a received request

NOTE: After configuration is completed, click on "Set" button in order to save
changes.

e  "Modbus RTU Server". This mode is used when the MX-9 will be used as
Modbus slave in a network. Requests from a Modbus server will be received
and answered.

e "Enable": Do not enable any Modbus RTU server if not needed.

e "UART": Select the UART to be associated to the Modbus RTU server.

NOTE: Once a given UART is selected to be a Modbus RTU server, it cannot be
used with any other configuration such as COM client.

e  "Address": Define Modbus address for MX-9. Modbus master must send
requests to the given address.

NOTE: After configuration is completed, click on "Set" button in order to save
changes.

5.5 Communication > Data transfer

Data collected by MX-9 can be sent in two different ways: FTP and MQTT protocols. In both cases,
parameters to be sent must be configured by setting up the data structure following the next steps:
e Go to Communication>Data transfer>Common parameters> and configure the
following parameters:

. "Amount of group of registers™: Number of registers or group of registers to be stored
in the CSV file.
. "Set user archive". If selected, it enables automatic storage of selected registers in

the internal memory. It is recommended to always select this option so that in case
of file transmission failure, data can be retrieved and resent when communication is
reestablished.

. "Parameter”. It is filled in automatically.

o "Register/Coil" Initial Modbus register address.

. “Amount of registers”. Number of registers to be stored from the initial Modbus
registers address.

. "Format": Data type of registered parameter.

. "Header": Fixed column header to be written in CSV file.

. "Dimension": Extra column in which data units can be stored.

At o g [ €

Parameter | Register/ | Amount | Format Hoader Oimension
Cod

registers

€—

Set Get

Peq 132 Anw 148 TOx0 Except 4

Figure 19. “Data transfer” tab. CSV file structure definition
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NOTE: Go to Archives>Configuration and specify “User archive (min)’
value to set the datalogging period as shown in the following figure.

Communication || Archives  €weparameters | Start
Confguration €Gemmchive configuration | vaiues |

Storage parameters Records in archives
Pencad Detay Records

Heat account (min 60 0

Gas account (man ) &0 0

Water account (min 60 0 Water account 24 Clear
Electricty account (min 60 0 Electricty account 24 Cleax
| lu:e; archive (min ) 5 0 I<_ User archive 0 Clex
Set Get
Reg 27 Amw. 223 Towo Except 4

Figure 20. Setting up Datalogging period

NOTE: After configuration is completed, click on "Set" button in order to
save changes.
After configuring data structure, user can select in which way the device will send data. It can be sent in a
csv file to a remote FTP server or in a JSON formatted message to an MQTT Broker.
1. Configure FTP client: Go to Communication>Data transfer>FTP> and configurethe
following parameters:
o  “FTPserver’: Upto 4 different FTP connections to remote FTP servers
can be configured.
e "Enabled": Select it to enable an FTP connection
e "FTP Port": By default, 21 but can be changed.
e "Transfer period": It defines interval between CSV file sending
tasks.
e  "Number of last records to be read": It defines maximum number of
previous data stored and not sent due to communication error.
These data will be sent in a CSV file when communication is
restored.
e  "Transmission channel": It can be Ethernet or GPRS
e  “URL and directory of FTP servers”: It defines the complete FTP
server URL where CSYV file will be hosted.
e Username and password of FTP server: to be configured in case
credentials are requested by FTP server.

18



\'l’."on;\u;\lcé'(;oinr A'chivesJ Time parameters | Start

Ethemet l GPRSJ UARTs ' Virtual interfaces “Eala transfer | FTP server | Routing | Connected devices ] Modbus devices | Modbus register grouping

Common parameters | Modbus TCPAP client |[ FTP

FTP server 1 | FTP server 2 FTP server 3 FTP server 4 |
Enabled v B ™ ™ MName template of the file to be sent
FTP port 21 i 21 21 [YYYY_MM_DD_HH_NN.csv
Transfer period (min_) 10 2 15 10
Repest transfer if failure (min ) 5 1 5 5
Max number of last records to be sent |10 1 10 10
T © Ethemet © Ethemet © Ethemet @ Ethemet
# GPRS ® GPRS % GPRS © GPRS
URL and directory of FTP senvers
FTP server URL and directory
1 |1921681W
2
3
Username of FTP server == = 5 = .
server tatus uccessful/attempt/ast
EIE :emr 3 SR, record transfer times
user
2 1 File ransmitted 0910812016 12:13:19
3 090812016 12:13:02
4 0910812016 12:12:00
Prssword EFIR satin 2 Notactive 010111998 00:00:00
0110111998 00:00:00
FIP server Password 0310812016 10.08.00
L= 0ask] 3 |Notacwe 0110111998 00.00:00
2 0110111998 00:00:00
3 261072016 12:48.00
4 4 Not active 0110111998 00:00.00
0110111998 00:00:00
Set Get 0110111928 00.00:00
Reg 805 Answ: 801 TOutD Except 4

Figure 21. “Data transfer” tab. FTP client configuration

NOTE: In order to synchronize user archive storage and csv sending file through FTP link, the following

constraints must be taken into account:

"User archive sample time" must be equal or below the FTP "transfer period"

FTP "Repeat transfer if failure” time is recommended to be about half time of FTP "transfer period".

2. Configure MQTT publisher: Go to Communication>Data transfer>MQTT> and

configure the following parameters:

e “Topic”: A topic is a UTF-8 string, which is used by the broker to filter messages for each
connected client. A topic consists of one or more topic levels. Each topic level is
separated by a forward slash (topic level separator). Example: “building1/zoneA/room2”

e “What type of data to be transferred”: It defines the functionality the device will have with

regard to MQTT data sending:

o “Disabled”: if selected, the device will not send anything through MQTT port.

e “Current values”: MX-9 will send real time values of parameters configured in Common
Parameters tab. In this case, sampling/sending period can be set from 1 to 86400

seconds.

e “User Archive records”: this feature sends data every datalogging period set in
Archives>Configuration>"User archive (min)” value.
NOTE: After configuration is completed, click on "Set" button in order to save

changes and “RESTART” (start menu>restart).
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Figure 22. “Data transfer” tab. MQTT configuration

Once properly configured both this tab and Communication>MQTT Subscriber one, JSON formatted
messages will be sent to the MQTT Broker (for example, RabbitMQ) In the following example, a “user
archive records” message with a discrete input status is sent:

{
"SN":"86004",
"name" :"MX-9",
"header":{
"startTime":"2016-02-07T15:06:00.000Z",
"endTime":"2016-02-07T15:06:00.0002",
"recordCount":2,
"columns": {
"OM:{
"idv:"o",
"name":"relayl",
"dataType": "NUMBER",
"format":"unsigned short"
}
}I
"data": [
{
"ts":"2016-02-07T15:06:00.000Z",
"ETe
"OM":{"v":0}
}
}
]
}

5.6 Communication > FTP Server

If the MX-9 has a micro SD card installed, it can act as FTP server. In this tab, user can configure both user
and password to be used as credentials to enter into the internal file system through an FTP connection.
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Figure 23. “Communication > FTP server” tab.

Once properly configured, user can access the internal file system making use of any FTP client (such as
Filezilla).
The file system structure is as follows:

B [1 STORAGE
...... || DIAGNOSTIC
...... | HEAT_METERS
...... ... | USER_DEFINED

In the root, a “CURRENT_DATA.csv” file is stored. You will find all the data generated by the MX-9
configured in “Communication > Data Transfer > Common parameters” tab and not yet sent to the remote
FTP server.

Moreover, under “Storage” folder, files for each of the archives set in the “Archives” tab can be found. They
are created on a daily basis.

arc amaiio de archivo  Ulti ificacio ermisos ropietario...
Nombre de archivo Tamaiio hivo Ultima modificacion P P
|

2016_07_29ud.csv 2.890 29/07/2016 “PWeT=afee mpc mpc

pc

#4)2016_08_01ud.csv 119,023 01/08/2016 “IWereef=e mpc mpc
Z)‘IS_N_OZud.cw 114,908 02/08/2016 “PW=r==r== mpc mpe
@ms_os_osudm 36,858 03/08/2016 -TW=r-=f-= mpc mpc
#4)2016_08 05ud.csv 21.896 05/08/2016 “TW-r--r--  mpcmpc
@MS_N_OBud.cw 196.026 08/08/2016 “TW-T--F-- mpc mpc
E1)2016_08_09ud.csv 233450 09/08/2016 -rw-r-r—-  mpcmpe

5.7 Communication > MQTT Subscriber

If the MX-9 supports MQTT protocol, within this tab, user will need to configure MQTT Broker (remote
server towards data will be sent). it can act as FTP server. In this tab, user can configure both user and
password to be used as credentials to enter into the internal file system through an FTP connection.
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| communication | Archives | Limits verification | Alerts | Time parameters | Start
Ethernet | GPRS | UARTs | Virtual m(erfaces[ Data lransler‘ FTP server' MQTT Subscriber Roulingl Connected devices | Modbus devices | Modbus register grouping

Transmission channel

@ Ethernet  GPRS
MQTT Broker URL [192.168.252.254
MQTT Broker Port 1883

Subscriber |dentifier ]mpc330

User Name ]mpc

User Password ]mpc

Session keep alive 60 'Z sec

Set Get

Req: 448 Answ: 441 TOut0 Except: 7

Figure 24. “Communication > MQTT Subscriber” tab.

This protocol needs to have a central server that will collect all the data sent by the MX-9. Thus, first of all,
user must enable this mode. In addition, the following parameters must be configured: o "MQTT Broker
URL": This is the server URL where data will be sent to
o "MQTT Broker Port": By default, MQTT protocol is 1883 but it can be change in this
box.
e "Subscriber identifier": This is the device identifier.
o “User name”: Broker user with credentials to publish messages.
o "User password": Broker password.
e "Session keep alive": number of seconds the session is kept alive after message has
been sent. By default, 60 secons.
NOTE: After configuration is completed, click on "Set" button in order to
save changes.

5.8 Communication > Routing
Since MX-9 can work as a communication gateway, several routing modes can be implemented in it. When

used as gateway, all the information received by MX-9 is forwarded following the chosen configuration, not
storing any of these data in its memory:

. TCP/IP - serial (request)

Making use of this mode, two devices can be connected between a TCP/IP port and a UART. In this case,
the TCP/IP device must initiate communication and the RS485/RS232 will answer under “request”.

Parameters to be configured are:

e  "Enabled": Mode enabling/disabling.

e  "Socket live time": Duration in which socket is kept active. When the device initiating communication
sends a request command to the slave device, communication will be shut down when this time is
reached.

. Routing 1,2,3,4,5,6:

e  “TCP port”: Routing is done through this port.

e  “COM client”: Previously configured under “Communication > Virtual interfaces” tab
NOTE: After configuration is completed, click on "Set" button in order to save changes.
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Discrete inputs “ Communicatio(—tu-u‘vives-f A!ertsl Time parametersl Start I

Etheme(l GPRS‘ UARTsl Virtual interfaces“ RoutinQWdeWCes[ Modbu

I TCP/IP-serial(requestE TCP/IP-seria!(transparent)I Modbus TCP/IP - Modbus RTU | £
TCP/IP server
Enabled v €—
Socket live time |65535 ZI sec.
1 1 2 ’ [T ] 5 | & |
TCP port 6666 0 0 0 0 0
COM Client JCOM 1 COM 1 COM 1 COM 1 COM 1 COM 1

[ Set ] [ Get

Figure 25. “Communication > Routing” tab. TCP/IP - serial (request)
routing configuration

e  TCP/IP - serial (transparent)

Making use of this mode, two or more devices can be connected between a TCP/IP port and a UART. In this
case, any device can initiate communication. The MX-9 manages several communications seamlessly.
Parameters to be configured are:

° Routing 1,2,3,4,5,6:

e "Enabled": Mode enabling/disabling.

e  “TCP port”: Routing is done through this port.

e  “UART”: Previously configured under “Communication > UARTSs” tab.

e  "Stack depth": Number of concurrent transmissions.

. "Connections count": Number of devices to be connected.

e  "Socket live time": Duration in which socket is kept active. When the device initiating communication
sends a request command to the slave device, communication will be shut down when this time is
reached.

NOTE: After configuration is completed, click on "Set" button in order to save changes.
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Ethemet | GPRS | UARTs | Virtust intefaces | éw{:g%uﬂ devices | Modbus devices | Modbus register grouping |

TCPAP. q

Status
Enatied
TCP podt
UART
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Socket Ive ¥me
Set Get
Floq 25 Ao 2% Towo et §

Figure 27 “Communication > Routing” tab. TCP/IP - serial
(transparent) routing configuration

¢  Modbus TCP/IP - ModBus RTU

The MX-9 can also forward Modbus packets from a TCP port to an Modbus RTU client. In order to do so,
Modbus TCP/IP server mode must be always enabled as shown in the figure. Also "Socket live time"
parameter must be configured given that it is the duration in which socket is kept active. When the
device initiating communication sends a request command to the slave device, communication will be
shut down when this time is reached.

This routing mode can be done in two ways:

. Destination "TCP port": This mode enables assignment of a TCP port to each Modbus RTU device as
previously configured under Communication>Virtual interfaces>Modbus RTU Client tab.

. Destination "Modbus address": Within this mode, user can identify Modbus addresses to each Modbus
RTU device as previously configured under Communication>Virtual interfaces>Modbus RTU Client
tab. With this configuration, Modbus commands can be sent to devices within the network making use
of the specific device Modbus address and the MX-9 IP address and TCP port 502.

NOTE: After configuration is completed, click on "Set" button in order to save changes.

Oescrete inputs [ CommanicationMgremmes | Aerts | Time parameters | stan |

Ethemet | GPRS | UARTs | Vintual intedfaces || Routing. ianact=d devces | Mottus devces | Modbus register grouing |

TCPAP. (roquest) | TCPAP. ) || Modous TCP® ?ﬁ;@m- >GPRS | GSM<>UART (request) |
Modbus TCP/IP server
"
Enabled v
Set Get
Router Modbus TCPAP to Modbus RTU
Router Modbus TCPAP to Modtus RTU
Which parameter describe destination
Which paramater descnbe destinabion
~ Modbus address -
AT, - TCP pon
TCP pont Modbus address
First Modous RTU | Second Moddus Fost Modbus RTU | Second Modbus
Chent RTU Client Chent RTU Cient
Port | 1000 1001 From 1 01
m 100 00
o Get s € Get
g 1015 Anewr 1006 Towd et 9

Figure 28. “Communication > Routing” tab. Modbus TCP/IP —
Modbus RTU routing configuration
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5.9 Communication > Connected devices

Within this section, both M-Bus and Wireless M-Bus communication can be configured given that MX-9 is
able to collect data from up to 8 M-Bus and up to 50 Wireless MBus devices.

In the following pages, a detailed description of each M-Bus and Wireless M-Bus meter configuration step is
done.

5.9.1 M-Bus devices

Steps to be followed are:

o Enable COM Client under Communication>Virtual interfaces>COM Client tab.

. Go to Communication > Connected devices > Mbus devices > Configuration and configure the
following parameters:

. "Enabled": Select which MBus interface will be active.

. "COM Client": Select COM Client previously configured.

. "Amount of meters": Configure the number of M-Bus devices to be read.

e "Read Period": Reading interval in minutes.

| First group

Pos| Water [Electr Heat |Gas  Address
No| ind |ind id |ind

»r MBus intert. 1 || MBus irdert. 2

1| 0 FEFFFFFFFFFFFFFF

Amount of meters

Read period (min |
Set Get
Meters search
| Search dewices in 1stline
{Req 260 Aaw 2654 1040 oot %

Figure 29. “M-Bus devices” tab. Communication configuration

NOTE: After configuration is completed, click on "Set" button in order to save changes. Also, perform a
hardware reset.

. Once MX-9 has been restarted, go to Communication>Connected devices>Mbus
devices>Configuration and click on "Search devices in 1st line" button.
After a few seconds, a list including all the M-Bus devices connected to the network will appear:
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Figure 30. MBus devices Self-discovery and steps to be followed.

Once a new device is discovered, it must be added to the Mbus client, the following steps must be followed:

. Click on ”Include newly found”
. Click on “delete missing” if you want to delete old meters which are not needed.

. Click on “Finish and send”

If several new devices are discovered, the following steps should be done:

. Click on “Merge all”
. Click on “Finish and send”

All devices online appear in green and the ones offline in red. An step-by-step guide is shown in the
following figures:_

STEP 1: Including new devices

Figure 31. New device included in the M-bus client.

STEP 2: Delete missing devices
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Figure 32. After delete missing

STEP 3: Finish and send

| Pt o

I = i Ml

| 1 [Uninown < pom 4 Secon $06S400202C0F00 | 2 0646408 KA Walrlede2 |

_ LeadfromCSV  SaveloCSV

Figure 33. After finish and send

Once the new device is added to the M-bus client, it is recommended to modify the data position count in
order to optimize the internal memory of the controller (from 2 to 1 in the example above). Once updated,
click on "SET":

| Fint g |

l“-“ﬂﬁﬁﬁ-

Figure 34. Updating data position
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Once the M-bus client is configured, it is possible to read data available in the meter:

Figure 35. Click on "data/parameters” button

STEP 4: Click on "Read available parameters"

Figure 36. Read available parameters

A list of parameters will be shown. User must select which parameters provided by the M-Bus devices

should be stored in the internal MX-9 memory.

Figure 37. List of available parameters

STEP 5: Select M-Bus meter parameters to be stored

Poz Paramater Storage (TN SubUell Tyocof A Fos Paramesar Storage Tan Teew Doutie  |Dzmie |Fist  |Long |~
No o numbec paramatar foatindac|icng  index  [index ||
i 3 o | b

z 1 B 1 . 22 3 & |
3 |Fatcatonio 1 A 1 2 G L e locknteeous

& [energvmy 1 4 a B ik [ |
e . e 0 ) £ A N insartaszcus |

© |onTimemowz) 1 1 1 i A IR e I |
r - . — 5 | CnTremeurs) ECE Instintanccus

T |ReumTemperatrzici 4 1 1 i s A o . : I |
s 5 T - RetunTems ot 1 1 Instsntanscus

10 |Fowenw) B ] 1 o R I ]
1 |Powenwy 2l A stmamase 2 P D L SR L e

32 votams Famat) B o - 11 Powseltly SO Masimam vabs | |
13 [\olams Flamman) 5 7 1 2] voiuma¥ S T R o o

" I ox T | 1
15 |en 3 i7 5 " 1 2 1 Insasntanscus

6 1 5 2 18] A Inshetonnes. | |
7| 2] f 1 AL 1 1 2 Insnlangcus

28



Each selected parameter must be configured with an ordering index according to the data format that the
meter presents in its datasheet. This index will order the stored data in the internal memory map.

Storage  [Tan® |Suwt Type ot » Pos [Parameter Storage | Taet | sueunt Type ot Douk Destle ot Lo A

o rumter parametsr o wmber puameler  fosfindes ong  maex  incex
1| issemtcaton e 1 R L e
2 |usnitschrec Mogam. 1 K 1 |etanmaneus: || [RLSJISSRCMORNE Y ISV [ —
o 2 [T o] 2 [recrciodum, 1 (1 1 etamens |
¢ [enraim) O N (o 0 sl N O 5 o
5 Triare 1 13 i P 4 |Emeegrtvm) 1 1 1 Instantasecus 4 -

On Timshows) 1 1 1 watantaneous | . A e | ey
7 |PowTempenateicy 1 AT [eekentaseons | {21100 Tenemoum) A A IV o

] On Yt o ) jWme | |

8 |RetenTemperaturec) 1 1 1 12 i IR R LTI || |
(9 |Tomparsare Ditaranca0y 1 ] | R Torgvatvicy | [V (S {eieeieneess !
0 [Fowerc) R S =l | it I [ =]
(11 [Powsrcy 1 U vawwmay (20 [Pow O T : !
12 |volume Fewimam) 1 C— wtantaneous || Pow) e 1
13 | 1 b o T I kbt S L S e I
14 | Energonm) 1 2 h 5 . hovimniccemon MG A S . e | L |
'\T-mm 3 i3 o ey 14 |Energrtvm) 1 2 1 Instantanecus 4
18 |votumerm) 1 v 2 rotintaneous | |15 [EnseprOm) s v -1
ca . 1 L I o I T e o

Figure 38. List of parameters indexes.

After indexing parameters, it is needed to save the configuration. Click on "Save As" and give it a name so
that user can reuse this configuration for similar meters in the future

LI BN R 1 el T

(I R Y e N R e e e e

b

Figure 39. Saving the configuration.

Once the configuration is saved, it appears in the "Type" list. By clicking over the list you can select the
current online configurations. After making the selection, click on SET:

Figure 40. Saved configurations
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STEP 6: Check current values

C:

e | WQIT Subscrber | Routing || Connsctas dusous | Wodzus dewzes | Mozbus rea:

220 ro.png

A Sutlnl  Tge ol Dok fzat Io:uzm:nu‘ Foit

B ¥ AmendiD 00 S §

Figure 41. Mbus Current values

STEP 7: Configuring data logging

These data will be included into its corresponding MX-9 Modbus register. The MX-9 has a Modbus array
structure to store M-Bus parameters. Thus, in order to collect specific parameters, user must select them by
numbering within the array as shown in previous steps. There are different arrays for different data format as

shown in the following table:

In the previous example, we have given float index “1” to “Energy(Wh)” parameter. Thus, we will find it in
Modbus register 24099 while “Fabrication number” has been given double float index “1” being stored in

Modbus register 24003.

Registers Mbus meters data (1...50) Data format R/W
1-st Mbus counter's data
24000 Status (0-not read, Oxffffread) | Int16 R
24001- Reading time (UNIX time) Int32 R
24002
24003- Double data[20] F64 R
24082
24083- Long data[4] Int64 R
24098
24099- Float data[30] F32 R
24158
24159- Int data[10] Int32 R
24178
2-nd Mbus counter's data
24179- R
24357
50-th Mbus counter's data
32771- R
32949

This configuration can be saved by clicking on the “Save as” button.

It is possible to send these data automatically to the user archive memory (for datalogging) by clicking on

"All values to archive"
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Archives | Alets | stan
Ethamet | GPRS | UARTs | Vintual interfaces | Data transfor | FTP server | MQTT Subsciiber | Routing || Connected dences | Modbus devices | Modbus register grouping
Heat meters || MBus dewices
Coaiguration || Current values

moprasen | | ,,Jf‘,,i B
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Figure 42. All values to user archive

NOTE: If there are some registers configured previously in "common parameters" to be stored in the user
archive they will be deleted by using this function. In case of using user archive memory it is recommended
to configure first the Mbus client module.

After click in "All values to archive" all selected parameters will be automatically configured in "Common
parameters" list, which will be stored in "User archive". In order to update changes, click in "SET" button".

Archives | Lin Alerts | Tim, Start

Ethemet | GPRS | UARTS | Virtual interfaces || Data transfer | FTP server | MQTT Subscriber | Routing | Connected devices | Modbus devices | Modbus r
Common Modbus TCPAP client | FTP | MQTT

2] 124218 1 Float (320)

2 124280 1 Float (320) Volume(m3)

3 | 124282 1 Float (320) Flow ©)

4 24284 1, Float (32) ' Retum Temperature(C)

5 | 124286 1/Float (320)  Temperature Difference(K)

8 24288 1 Fioat (32b) Energy(Wh)

Set Get LoadfromCSV | Saveto CSV

Figure 43. Common parameters configuration for MBus
data storage
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Cummumcahon' Archives  Limits venﬂcallon] Mens| Time parametevs! Start

Conngurahoni User archive conﬁgurahon] Values

Heat | Events || User archive Dlagnosuc[

Time Energy(Wh) Volume(m3) Flow Return Temperature Energy(Wh)
Temperature(C) | Temperature(C) = Difference(K)
2810212017 18:14:00 | 55420000.0000 20547.0000 23 9900‘ 23.5200 0.4700 0.0000
28022017 18:13:00 | 55420000.0000 20547.0000 239900 23.5200 0.4700 0.0000
280212017 18:12.00 | 55420000.0000 20547 0000 242400 238500 0.3900 0.0000
2810212017 18:11:00 | 55420000.0000 20547.0000 24,3900 240800 03100 0.0000

Figure 44. Mbus parameters in user archive module

5.9.2 Wireless M-Bus devices

The MX-9 automatically detects standard Wireless M-Bus devices. In the following pages, a detailed
description of each configuration step is done:

. Go to Communication > Connected devices > WMBUS > Configuration
and click on “Refresh” to scan wireless spectrum.

. Click on “+” to add each meter to the “Selected WMbus devices” list in the right side frame.

. If your meter data is encrypted, enter decryption key and click on “Set”.
. Click on right button and select “Read available parameters”.

sy 1 |
Communication = Archives | Time parameters | Start
Ethemet | GPRS | UARTs | Virtual interaces | Data transfer | FTP server | Routing || Connected devices | Modbus devices | Modbus register grouping |

Heat maters | MBus devices || WhBUS

Configuration
"Visible" WMbus devices Selected WMbus devices
Pos|  Scantime \dentifier | Receiv. | Manufact| Signal Pos No| Type \dentfier | Data Decryption key (Hex)
No packet | wrer | level position
count Lt
1 Unknown 69713177 1 414C36060272F716448EA5266D7 """
1 [ 19122016 120451 60713177 4 KaM 189 VisR(ER et of parametoss
> Read available parameters
Set Get
Clear Refresh

Figure 45. WMBuUs self-discovery

A list of parameters will be shown. User must select which parameters provided by the WM-Bus devices
should be stored in the internal MX-9 memory. Each selected parameter must be configured with an
ordering index according to the data format that the meter presents in its datasheet. This index will order the
stored data in the internal memory map.

After indexing parameters, it is needed to save the configuration. Click on "Save As" and give it a name so
that user can reuse this configuration for similar meters in the future
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Figure 46. List of available parameters

Once the configuration is saved, it appears in the "Type" list. By clicking over the list you can select the
current online configurations. After making the selection, click on SET:

| stant
| GPRS | UART | Vintual nteraces | Data transte | FTP server | Routing || Comnected dewces | Modbus deces | Modbus registe grouping|
et meters | MBus dvces | S

Figure 47. Saved configurations

Next step is to check current values by going to Communication > Connected devices > MBus devices >
Current values
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Communication | Archives | Time parameters | Start

Elhemel‘ GPRS UARTSJ Virtual mleﬁacesl Dalalrans'erl FTP senml Roulmgf Connected devices Modbus devices | Modbus register grouping

Heat meters ” MBus devices| WMBUS
Configuration || Current values

Device/Parameter Lastread time Storage | Tarff | SubUnit Type of Double float Double long Float Long A
number parameter
1 KAM (69713177) 19120016 121317 I |
FE 00 1 1 1 Instantaneou 69713177
FEO1 1 1 1 Instantaneou 757859328
FOFF 15 1 1 1 Instantaneou 4881
Energy(Wh) 1 1 1 Instantaneou 18446900480
EEFF 07 1 1 1 Instantaneou
EEFF 08 1 1 1 Instantaneou
Volume(m3 1 1 1 Instantaneou 21786.699
Volume(m3) 1 1 2 Instantaneou 2 0.000
Volume(m3 1 1 3 Instantaneou 0.000
FD 17 1 1 1 Instantaneou
Time Point 1 1 1 Instantaneou 1482105600.0
Time Point 2 1 1 Instantaneou 1469923200.0
Energy(Wh 2 1 1 Instantaneou
Volume(m3) 2 1 1 Instantaneou
Volume(m3 2 1 2 Instantaneou
Volume(m3) 2 1 3 Instantaneou
Volume Flow(m3/h) 1 1 1 Instantaneou 24720
Flow Temperature(C ) 1 1 1 Instantaneou

Figure 48. Mbus Current values

After click in "All values to archive" all selected parameters will be automatically configured in "Common
parameters” list, which will be stored in "User archive”. To update changes, click in "SET" button".

All values to archive

Req 1233 Amw 1238 TOw0 Except: 1

Figure 49. Mbus registers to archive

Moreover, these data will be included into its corresponding MX-9 Modbus register. As in MX series, the
MX-9 has a Modbus array structure to store M- Bus parameters. Thus, in order to collect specific
parameters, user must select them by numbering within the array as shown in previous steps. There are
different arrays for different data format as shown in the following table:

Registers | Mbus meters data (1...50) Data format R/W
1-st Mbus counter's data
24000 Status (0-not read, Oxffffread) | Int16 R
24001- Reading time (UNIX time) Int32 R
24002
24003- Double data[20] F64 R
24082
24083- Long data[4] Int64 R
24098
24099- Float data[30] F32 R
24158
24159- Int data[10] Int32 R
24178
2-nd Mbus counter's data
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24179-
24357

50-th Mbus counter's data

32771-
32949
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5.10 Communication > Modbus devices

There are two methods for reading Modbus devices connected to the MX-9.

. By using the MODBUS RTU client to request data from MODBUS RTU devices:
Communication>Modbus devices>Configuring Modbus devices> Modbus RTU client

The MX-9 can read up to 50 Modbus RTU devices through each UART. In order to configure Modbus RTU

client list, follow the next steps:

NOTE: Maximum number of requests per each Modbus RTU Client is 50 NOTE: There exist 2 Modbus RTU
clients. In case that both must work together 2 different UARTs must be used, one per each Modbus RTU

client.

Go to Communication>Virtual interfaces>Modbus Devices.

Once the virtual interface has been enabled under Modbus RTU client- ‘UART X’ ,
the list of requests for the Modbus client must be configured. For this purpose go to
Communication>Modbus devices>Configuring modbus devices> Modbus RTU
client .It must be configured as much lines as Modbus RTU requests required. The
number of requests can be configured in "Amount of requests”, where:

"Address": Slave device Modbus Address.

"Function": Modbus RTU function.

"Registers/coils ":Register/s address to be requested.

"Amount of registers/coils": number of registers to be read from the register address
configured in “Register/coils”

MX- Reg. index: Internal MX-9's RAM memory index where data is recorded. In case
of MX-9 it starts in the address 52000 (index =0 => RAM Modbus
address=52000@DEC).

Priority: It configures the request management priority.

- ——
Analog inpuls | Discrete inputs [ Descrete outputs || Communicaion | Archives [ Alerts [ Time parameters [ Start |
Ethamet | GPRS | UARTsl Virtual interfaces | Routing | Connected devices | Modbus de’.\c?s&
_'wc:mﬁguring Modbus devices | Cument values
—H—Bhtadbus RTU Client]| Modbus TCP/P chent |
1 2
Enabled M f
M ot St Modbus RTU Chent 1 Modbus RTU Client 2
Read period (min ) (sec) 100 100
Amount of requests 11 27 W
=1 Ty Address  Funcion  Primary  Amount MPC-374  Priorty Emor “
register of reg. index priodity repister of Teg. index ity
registers registers
1 | 1 3 0 L] 200 0 o 1 | 21 3 17200 16 248 0 0
2 1 3 12 10 206 0 o 2 2 3 17216 16 264 o o
3 1 3 22 2 216 0 o 3 F3) 17232 2 280 o 0
4 1 3 70 ] 213 0 o 4 2 3 17200 18 282 o 0
—-’ 5 2 3 0 B 22 0 o 5 2 17216 16 298 ] L]
L} 2 3 12 10 230 ] 0 6 n 3 1Tz 2 34 0 L
T 2 3 22 2 240 ] 0 T 24 17200 16 316 o o
8 2 3 T0 L] 242 0 o 8 24 3 17216 16 3z2 o 0
9 6 3 0 3 0 0 o 9 24 17232 2 348 o 0
10 4 3 0 3 3 0 o 10 28 3 17200 18 350 o 0
1 5 3 0 3 6 0 0 n 2% 17216 18 366 o 0
12 bl 3 17232 2 g2 ] 0
13 2% 17248 18 398 0 0
14 28 3 1THE4 16 414 0 0
| Set €  Ge |
Feq 1476 Answ 1476 TO0w 0 Ewoegt 0

Figure 50. “Modbus devices” tab. Modbus RTU client parameters
list configuration

36



By using the Modbus TCP client to collect data from Modbus TCP devices:

Communication>Modbus devices>Configuring Modbus devices> Modbus TCP client

In order to configure Modbus TCP client list, follow the next steps:

Go to Communication>Virtual interfaces>Modbus Devices>Configuring Modbus
devices> Modbus TCP client.
User must configure as much lines as Modbus TCP requests required. The number
of requests can be configured in "Amount of requests", where:
Type: Ethernet/GPRS
IP: Slave Modbus TCP IP Address
Port: Slave Modbus TCP port
"Address": Slave device Modbus Address.
"Function": Modbus function (3,4,16,...).
"Registers/coils ": Register/s address to be requested.
"Amount of registers/coils": number of registers to be read from the register address
configured in “Register/coils”
MX- Reg. index: Internal MX-9's RAM memory index where data is recorded. In case
of MX-9 it starts in the address 52000 (index =0 => RAM Modbus
address=52000@DEC).
Priority: It configures the request management priority.
NOTE: In order to remove any request previously set, write ‘0’ in its
“Address” column.

Analog inputs | Discrete inputs | Discrete outputs H_E;JLEEEH— Archives w Time parameters EJ
Ethemet | GPRS | UARTS | Virtual interfaces | Data transfer | Routing | Connected devices || Modbus degges | Modbus register grouping
Configuring Modbus devices | Current values
— Modbus RTU Ciient || Modbus TCP/P client

<+
Value |
Enabled

Read period (sec) 5
Socket live time (sec.) 65535
Amount of requests 2

Type ™ ddress | Function | Register/| Amount | MPC reg. |  Priority | Error priority |
‘ ‘ [ o o

| registers/

1 Ethernet 192.168.1.67 1001 254 4 52000 9 100 0 -
«
Ethernet. 192.168.1.67 1001 1 3 4224 & 200 0

~

Set Get

-

Req 2848 Answ 2842 TOut4 Except: 0

Figure 51. “Modbus devices” tab. Modbus TCP client parameters list
configuration

After any of the previous method has been configured, it is possible to check the received information

through the Modbus RTU/TCP client in “Current values” tab, also enabling correct performance testing.
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Figure 52. “Modbus devices” tab. Current values

5.11 Communication > Modbus register grouping

It is also possible to apply data formats or conversions to the MX-9 Modbus registers. For this purpose, go
to Communication > Modbus register grouping > Configuration.

In this section, user can configure registers which data need to be converted somehow. Following
parameters need to be filled in:

e "Amount of registers”: Number of MX-9 Modbus registers to be converted
e “Multiplier’: Conversion factor to be applied to the Modbus register value
e “Format”: Register data format.

NOTE: Format must be the Input register data format, not the format after conversion.
As an example, if register 52000-52001 corresponds to a pulse counter reading which data format is “int
327, “integer” option must be selected. Data converted is always stored in “float” format.

Etharst | GPRS | UARTs | Vitual intartacas | Data ransfar | TP sanver | MOTT Subsciber | Reuring | Connacted dewicas || Medbuz devices | Modbus ragistar grovg

Configurng Mocbus deices || Current values

_Puz | Regster Amourt Vabae
e o \ 2000 10 0000 312C 000C LOIS DD DDOE LOID DOL2 ODOL LOYE
2 l L2010 10 0002 0002 COD0 0COS D00 CIDO VCOI DDLE DIDV VCO2
3 22020 10 0COI DD0E COLU UCOS DDCO DIVADIVE LCOS DIV LCO2
4 } 22030 | 10 0COD 00U DDOC CO1E DOCO HO0H DOCO DODE 00D HOCS
5 2040 10 DEOD D004 DODD DEO4 D000 DDD3 DEOD DD0Z CODD DEOS
6 22050 10 DCOD 0003 0ODD 00OS DDCO 03 HCOD D004 0OD0 D003
7 52060 4 0002 2005 0000 0001

Figura 53. Modbus Client Current values (Without conversion)

Commumzaton m«uJ Limas venication | Nmsi Time paramsters | Sun

Ethemet | GPRS | UARTs | Vintual iterfaces | Data transier | FTP server | MQTT Subscriber | Routing | Connected dewices | Modbus de

Coabiguraton | Current values

Amoust of tegistert 32 |7 Myzicie: 3
1 1 12 mcoooow'mzw’mc;nmtl
2 38 1 00 000000 © FIozt * feger
i S S22 58 | 100.000000 ©Flat ®integer
4 | 52003 L4 2 100.000000 © Float #leteger
5 5204 910 100.000000 " Float % nteger
& 52005 112 100000000 ~ Fioat % bager

Figura 54.Configuring Modbus register grouping: Register,
Multiplier and data format
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Once parameters are properly configured, user will be able to check if conversion is correctly done by
visiting Current values tab where float-formatted data will be shown in hexadecimal notation.

Arcwes =3 I
Ethomet | GPRS | UARTs | Viual reaaces | Data transier | FTP saver | MQTT Subscaber | Routng | Comacted deaces | Modous dawcas || Wodbas regater grouping

Configaration || Cumert valuas

Pes Value ~
1 A1FD.
2 Lece
o
O
5| e
(3 00C0
i3 4248
T8 | oo
s | e
0 | 0000
1 aus
12 e
JEEN Y
4 Leeo
| e
16 oee |
7| s
W | ooco
38 348
2| oo
2 4442
2 00¢C
A | wos
24 oece
% |

Figure 55. Modbus register grouping current values

The Modbus registers converted by the Modbus register group functionality are storage from the Modbus
register: 50875:

Archives | Morts | Tima | sant
Ethemet | GPRS | UARTs | Vinual intertaces | Data transfor | FTP server | MQTT Subscriber Connected dwces | Modbus devices || Modbus register grocping
Configuration [{ Curret values
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8 1755 110000000

Figure 56. Converted Data from Modbus register grouping
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6. "Archives" tab

The MX-9 has an internal 8MB flash memory. In case, the device is used as datalogger, the following steps
must be done:

e  Go to Archives>Configuration

. In "Storage parameters" frame, configure the following:

e "Period": It defines storage interval. Internal memory is organized in different blocks depending on the
devices nature which are connected to the MX-9.

Records in archives

Heat account 6 Coae

Gas 3¢

Wiates account
Eleciricity account 3 Claae

mpese 6 Cuax

Discreln-out 0 Clear

s 0 (=

Usar archwve 1249 e

Fleg 70 Anexc 7T 040 Exomt @

Figure 57. “Archives” tab. Storage frequency configuration

. In case user needs to customize storage blocks, signals acquisition must be configured accordingly.
Memory block used will be defined as "User Archive" (see next step).

e  Go to Archives>User Archive Configuration

. Under this tab, user can configure datalogging following his own requirements. In the next pages, a
configuration example is given by setting the following parameters:

. “Count of parameters”. number of registers to be stored.

. “Register”. Specific register to be stored. NOTE: Timestamp is registered automatically.

st s | Commancation [ e Wi o | s [N —
Connguration || User archie configuraton «
Count of parameters 18 '_'é
P P WY
1 Registers2000 52000
I 2001
2002
4 Registers2003 52003
l. 5 Registers2004
& Registers2008
7 Registers2008 e
8
L
10
1
12 2
13 | Registers2012
4 | Registers2013
15 | Registers2014
16 | RegisterS2015
Load from CSV
Set L —
Fleg 655  Answ 626 100 [

Figure 58. “Archives” tab. User archive configuration
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In order to check current data logged in the internal memory, go to Archives > Values > User archive tab.
This is only a test feature in order to ensure datalogging is performing correctly.

<«

Get

Figure 59. “Archives” tab. User archive current values

NOTE: Internal datalogging memory is organized as a file system accessible through the use of standard
Modbus function 20 “File register".

7. "Limits verification" tab

This tab enables users to set up limits verification raising events for issuing alerts when condition is met. To
create the list, follow the next steps:
1. Choose “Count of limits” in order to start creating the number of positionsdesired;
2. Choose “Type of limit” (this must to be done first) among the following options:
i. Over H: event will be generated when the value is above the high limit. o
Under L: event will be generated when the value is below the low limit.
ii. Over H & Under L: event will be generated when the value is out of the range
between high and low limit.
iii. Under H & Over L: event will be generated when the value is within the range
between high and low limit.
iv. Equal L: event will be generated when the value is equal to the low limit.
3. Enterregister number you want to control or choose from Main fields list (To create and/or edit
list of limit’s values use file limits.csv, that is in program’s folder.);
Enter data type, corresponding to data type of used register;
Choose limits;
Delay time (in seconds), if you want to filter accidental ar short time events;
Finally, add a code of event (value must to be from 0 to 99 and will be used for alerts
SMS/email/MQTT message sending)

No oM

Analog mnulil Olmmlnnuhl Discrote omaulsl ommumnlmn' N(mus” Imits vorification  Alerts | Time parameters | Stant

Count of limits 4 Z' Register address and can be taken from List of registers

Pos No Main felds Roglster Typo yne of limit Law lhot (L) High limit () Delay | Code of event |
| Doors closed (on Din 1) 4200 unsigned char Equall 0 10 2
2 Doors oper {on Din 1) 4248 unsigned char Equal L | 1 |
3 (AINT) temperature 0 Float Over H & Under L 0,000 40,000 120
4 ne « 0,000 40,000
\Llsl Is In limit.csv file

Figure 60. “Limits verification” tab
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8. "Alerts" tab

MX-9 is able to send short SMS text messages, emails and MQTT messages based on events generated
by limits verification feature.

8.1 SMS Alerts on Limit verification

SMS alerts for limits is used for sending SMS alerts when alert conditions is set in “Limit verification” tab.
Codes of events are used in this screen to configure alert messages as shown in the following figure.
Analog mnuts' Dls:relsmpmsl Descrate oumulsl Communltauonl N:hwes"um-(s verification Alerts | Time paramebers]ﬂ]

Count of imits 3 Z
Pos No Main flelds Reglster Format Type of limit Low Bmit High limit Delay | Code ofevent |
1 |Doors closed (on Din 1) 4200 unsigned char EqualL 0 10 2
2 | Doots opened (on Din 1) 4248 unsigned char Egual L 1 10 1
3 (A1) temperature 0 Float Over H & Under L 0.000 40 000 10 3
Analog inputs | Discrete inputs l Discrete outputs | Communication | Achives I Lirnits verification l Alerts JW0E parameters [ Start [
Configuraton | SMS  Status of alerts and reports |
SMS tedts for discrete mnu:t:_] ':‘;S teods for imits
v Enabled = |
Event's code Ted of message i'
0
How many phones are used 10 receive messages |1 ;'Z Doors Dpened
2 Doors Closed
3 Irw-y;]u}m; Qutofrange (range 0-40)
SMS blocking discrete input 2 - 4 i
5
6
7
8
Phone number 9
1 +37037333333 10
"
12
13
Set 1"
15
16
Req 233 Anow Set Get
17
18
19 L
Clear All
Set | Get
Reg 238 Araw 238 TOuwd Except 0

Figure 61. SMS alerts for limits configuration

8.2 Email Alerts on Limit verification

MX-9 can also send email alerts based on codes of events in a similar way it is explained in previous
chapter. In order to configure the email sending feature, the following parameters must be set. SMTP
server, e-mail address, user name and password. Finally, user can configure up to 5 email accounts to
which alerts will be sent.
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Figure 62. Email alerts for limits configuration

8.3 MQTT Alerts on Limit verification

Finally, MX-9 is able to send JSON formatted messages through MQTT protocol by configuring the

following parameters:

. "Enabled”: it is recommended to uncheck this box if this feature is not used.

. “Topic”: A topic is a UTF-8 string, which is used by the MQTT broker to filter messages for each
connected client. A topic consists of one or more topic levels. Each topic level is separated by a forward
slash (topic level separator).

. “Repeat time if failed”: if message is not properly received by broker, the device will repeat it after
seconds configured in this box.

Finally, if configuration is properly done, a message containing the “text of message” written in the right
column will be inserted into the JSON formatted message according to the event code previously set.

C Archives | Limits
S s e
_sus | Email|[warT | Texts for discrete inputs || Texts for imits

Room temperature too high
Room temperature below threshold
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Figure 63. MQTT alerts for limits configuration

9. "Time parameters" tab

This tab enables users to set up time synchronization between MX-9 Real Time Clock (RTC) and external
time references. Several parameters can be configured under this tab:
* "Set PC time" It synchronizes internal RTC with PC time.

Figure 64. “Time Parameters” tab. Set PC time

*  "Clock synchronization": It must be enabled if synchronization between MX-9 and any
Network Time Protocol (NTP) server is requested. This option is particularly accurate
since, every given period (“Synchronization period” parameter), device connects to an
NTP server to get current UTC time. Also automatic summertime is adjusted.

s oo 2 s 2 fss )
7
)

-~

Figure 65. “Time Parameters” tab. NTP server configuration
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10. Abbreviations and explanations

Xn — is a number of socket. This information are provided for manufacturer’s purpose

and used in data schemas and connection diagrams.

GSM - Global Standart for Mobile Communications. This interfaces is prepared for

remote connections and data bidirectional data transfer over Global Standart Mobile

network.

GPRS - a packet oriented mobile data service on the 2G and 3G cellular

communication system's global system for mobile communications (GSM).

Ethernet - a family of computer networking technologies for local area networks (LANS)

commercially introduced in 1980. Standardized in IEEE 802.3, Ethernet has largely

replaced competing wired LAN technologies. This interfaces is prepared for connection

LAN (Local Area Network).

IP address - An Internet Protocol (IP) address is a numerical label that is assigned

to devices participating in a network that uses the Internet Protocol for communication

between its nodes.

TCP/IP — Transmission Control Protocol is for communication between computers,

used as a standard for transmitting data over networks and as the basis for standard

Internet protocols.

MAC address —Media Access Control address is a unique identifier assigned to most

network adapters.

UART — An Universal Asynchronous Receiver/Transmitter is a type of
“asynchronous receiver/transmitter, a part of computer hardware that translates data
between parallel an serial forms. UART are commonly used in conjunction with
communication standards such as EIA RS-232, RS-422 or RS-485. Record (UARTX)
on top of enclosure also are used as serial interface number.

GND - ground wire contact

RS232 - the traditional name for a series of standards for serial binary single-ended

data and control signals connecting between a DTE (Data Terminal Equipment) and a

DCE (Data Circuit-terminating Equipment). It is commonly used in computer serial

ports. The standard defines the electrical characteristics and timing of signals, the

meaning of signals, and the physical size and pin out of connectors. RS232 interfaces
are prepared for connection of pheripherical devices (example energy meters,
controllers, machines and etc.).

TD - contact for transfer data wire of RS232 socket

RD - contact for read data wire of RS232 socket

DTR - contact for Data Transmit Ready wire of RS232 socket

RS485 - standard defining the electrical characteristics of drivers and receivers for use

in balanced digital multipoint systems. The standard is published by the ANSI

Telecommunications Industry Association/Electronic Industries Alliance (TIA/EIA).

Digital communications networks implementing the EIA-485 standard can be used

effectively over long distances and in electrically noisy environments. Multiple receivers

may be connected to such a network in a linear, multi-drop configuration. RS485
interfaces are prepared for connection of pheripherical devices (example energy
meters, controllers, machines and etc.).

A+ — contact for positive wire of RS485 socket

B- —contact for negative wire of RS485 socket

USB - Universal Serial Bus is an industry standard, that defines the cables,

connectors and protocols used for connection, communication and power supply

between computer and electronic devices. USB type B socket is prepared for
connection to PC(Personal Computer). USB type A socket is prepared for connection
to pheripherical devices (example memory stick’s and etc.).

M-Bus - a European standard (EN 13757-2 physical and link layer, EN 13757-3

application layer) for the remote reading of gas or electricity meters. The M-Bus

interface is made for communication on two wire, making it very cost effective.

MBUS+ — contact for M-Bus positive wire
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MBUS- - contact fot M-Bus negative wire

Socket —is an endpoint of a bidirectional inter-process communication flow acrossan
Internet Protocol-based computer network, such as the Internet.
Data — contact for data wire

Req - contact for request wire

CL+ — contact for current loop positive wire

CL- - contact for current loop negative wire

Status — device status indicating LED

Uoutput - status of power for external device indicating LED
TX/RX — data transfer/receive indicating LED

TXD - data transferring LED indicator

RXD - data receiving LED indicator

100Mbs — Ethernet High speed connection indicating LED

Central computer — server or a computer, where data can be sent.

12. Safety instructions
To install and setup device, special technical knowledges are needed. Call to seller or certified professionals
to connect and setup device!
Before connecting to power supply, be sure that:

1.

2.
3.
4

o

10.

11.

Don‘t use:

BB B .. .-

Controller is not damaged (no cracks, melted, broken or exposed areas)

Controller is used with right and correct thickness cables.

Controller and antenna are installed indoor.

The controller is intended for supply from a Limited Power Source (LPS) with current
rating of overcurrent protective device not greater than 2A

The highest transients on the DC secondary circuit of LPS, derived from AC main
supply, shall be less then 71V peak.

The associated equipment (AE): PC and PSU (LPS) shall comply with the
requirements of Standard EN 60950-1.

Controller is dry.

Ambient temperature and humidity is in normal range;

Other types of devices (counters, etc.) are connected correctly by using manufacturer
‘s regulations.

The end of stranded conductor shall not be consolidated by soft soldering and must be
terminated

Device, PC and other pheripherical devices are strictly connected through one double
pole breaker (current break less than 5A and space between breaker contacts more
than 3mm.) Pole breaker has to be in building ‘s wiring and in reachable place with
markings

Device under open water (in rain and if water are spalshing on controller or connected
devices;

Device if enclosure, connected cables, or other connected devices are damaged;
External Back-Up batterys for powering of controller.

Use device by manufacturer‘s regulations otherwise you can damage controller or other
devices. In that cace munufacturer‘s warranty could not be obtained.

If you suspect that device doesn‘t operate correctly or has visible violations, please
contact manufacturer or your distributor to check or run maintanance.

Manufacturer does not affect and is not responsible for GSM/GPRS/Internet operators'
provided network service pricing and costs.
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13. Technical Data

13.1Communication interfaces

Interfaces Technical data

RS485 Up to 1.2 km, max 32 transceivers, speed up to 57600
bps

RS232 Up to 15m, speed up to 57600 bps

M-Bus Up to 8 devices

Wireless M-Bus

Up to 50 devices

Transmission frequency bands: Quad-band 850, 900,
1800, 1900
Transmission Power:

GPRS Class 4 (2W) at GSM850 and EGSM 900
Class 1 (1W) at DCS1800 and PCS1900
Receiver sensitivity (typical) -109dBm, (Max) -107dBm
Modulation type: GSMK

Ethernet 10/100 Mb twisted pair, up to 100m

uUsB

Type B, version 2.0

13.2 Galvanic insulation

second circuits

Insulation voltage between power supply and 1500 V

Insulated interfaces

B,C

13.3 Indication

Indication type

LED’s

Indicated parameters

Status of each Serial interface
** GSM/GPRS modem status
* GSM/GPRS modem transfer and receive
+  Ethernet Duplex mode status

.  Ethernet High speed connection status

. Ethernet Transfer/Receive status
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13.4 Power supply

Power supply

9+36V /12+50V

Power consumption 300mA max
13.5 Construction
Mounting DIN rail
Dimensions 147 mm x 128 mm x 50 mm
Tightness IP20

13.6 Climate conditions

Operating temperature

From - 25 °C to + 60°C

Storage temperature

From - 40 °C to + 60°C

Relative humidity

From 5 % to 95 % non-condensing

13.7 Safety parameters

Safety requirements

Meets requirements:
LST EN 60950-1:2006
LST EN 60950-1:2006/A11:2009

Electromagnetic compatibility

Meets requirements:

EN 55022:2000+A1+AC:2002+A2:2003
EN 55024:2000+A1:2003+A2:2003

EN 61000-4-5:2002+A1:2003

EN 61000-4-6:2002+A1:2003

EN 61000-4-2+A1+A2:2002

EN 61000-4-3+A1:2004

EN 61000-4-4:2005

13.8 Other parameters

Storage memory

8 MB

Remote firmware loading

Yes. Through USB or/and
Ethernet and GSM/GPRS.

48



