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How to monitor M-Bus and wireless M-Bus systems

“Not everything that counts can be counted, and not
everything that can be counted counts”

Introduction
M-Bus devices are more and more used in monitoring applications.

The M-Bus ("Meter-Bus") is a European standard (EN13757-2, EN13757-3) for remote reading of
consumption meters as well as for various sensors and actuators. The wireless M-Bus is specified
in EN13757-4.

Differently from other protocols, born to satisfy a wide variety of different needs, the M-Bus protocol
has been specifically designed for remote reading and therefore complies almost perfectly with the
specific requirements of this application:

o Possibility for network expansion

o Fail-safe characteristics / robustness

e Minimum cost

¢ Minimum power consumption in the meters
e Acceptable transmission speed

Technically, the main advantages, compared to Modbus RTU, are:

e no connection polarity (error proof connection)
e secondary addressing (unique identifier to avoid manual addressing)
e standard variable identifiers (to avoid manual mapping)

The listed advantages have led to a wide adoption of this solution especially for gas and water
reading, environmental sensors (wireless M-Bus) and energy meters.

The solution

The solution offered by Carlo Gavazzi is based on the SIU-MBM-01, SIU-MBM-02 and SIU-MBM-
01-160 units. The first module is able to integrate up to 20 wired devices, the second one can
integrate up to 20 wired and 32 wireless devices and the last one up to 160 wired devices.

Device Description

SIU-MBM-01 Wired only. Up to 20 wired M-Bus devices

SIU-MBM-01-160 Wired only. Up to 160 wired M-Bus devices

SIU-MBM-02 Wired + wireless. Up to 20 wired M-Bus devices and 32 wireless

M-Bus devices.
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Meters and sensors

Compatible M-Bus devices are:

o M-Bus energy meters by Carlo Gavazzi such as EM24 M2 or EM111 M1
o standard M-Bus devices of third-party manufacturers

Compatible wireless M-Bus devices are:

e SIU-MBC (converter from pulse inputs to wireless M-Bus), used to integrate existing meters
(e.g. gas or water) when wired connection is not possible due to installation constraints
e standard wireless M-Bus devices of third-party manufacturers

Gateway

The SIU-MBM acts like a gateway, collecting data via M-Bus (cycling reading every 10 s) or
wireless M-Bus (868 MHz wireless frames received), converting data according to EN13757
standard, and making them available on a plain Modbus map.

Master

o [f the SIU-MBM is used in combination with the VMU-C EM or the UWP 3.0 the export
driver function can be used to manual mapping.

o If the SIU-MBM is used with a different Modbus master (e.g. an existing SCADA), the PDF
export of the Modbus Map offers, in a clear view, the information required for the
commissioning of the system.
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Figure 1: System architecture
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Commissioning

The aim of this solution is to offer an easy-to-use tool to integrate a wide variety of different devices
into a single platform. For this reason, the configuration wizard (available in the latest update of the
UCS software, free to download) is the heart of the solution.

arlo Gavazzi Configuration Software L
I Carlo Gavazzi Config Softw: O X

Select the model

Which device do you want to configure?

SIU-MBMO1 SIU-MBMO2

Cancel Start configuration

Figure 2: SIU-MBM configuration wizard

1) Communication settings

The first step of the wizard is necessary to adjust the communication to the user needs:

o LAN settings
o M-Bus baud rate, parity and reading interval
o wireless M-Bus mode

T Carle Gavazi Configuration Software - ] X
<« Configuration Wizard
Set the communication parameters 1 —o—o—o
LAN settings
IP ADDRESS SUBNET MASK ENABLE GATEWAY GATEWAY
192.168.2.240 255.255.255.0 Enable v 192.168.2.18
TCP PORT TCP INACTIVITY TIME BEFORE DISCONNECTION (M\N) .
502 2
M-Bus settings
BAUD RATE PARITY READING INTERVAL (S,
2400 v Even v 10
SEND SND_NKE SEND RESET APP CUT AFTER FRAME
Enable r Enable v 10
Gateway
Wireless M-Bus settings
'WIRELESS MODE
T v
Cancel Next

Figure 3: communication settings
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Differently from other solutions that requires the manual addition of any devices (and the addition
of any variable of each device), the SIU-MBM offers an incredibly powerful solution. The automatic
network scan, available for both wired and wireless devices is able not only to identify the available

devices but also the variables and the relevant scale factors and engineering units for each of
them.

2) Autoscan

% Carlo Gavazzi Configuration Software

Find Mbus devices

Scanning primary address 3..
[ ]

2 devices found

‘Wired device Primary Address: 0 Secondary Address: 80000001

‘Wired device Primary Address: 1

Secondary Address: 80000002

Figure 4: wired network automatic scan

¥ Carlo Gavazzi Configuration Software

Find wMBus devices

Sniffing wireless devices..

15 devices found

Address (ID number): 10010507 Manufacturer: ARF  Device type: 7 Version: 3 Signal:-33dB Encrypted: No -

Address (ID number): 00008772 Manufacturer: WEP Device type: 27 Version: 2 Signal:-51dB Encrypted: No

Address (ID number): 00009054 Manufacturer: WEP Device type: 27 Version: 2 Signal: -

31dB Encrypted: No H
Address (ID number): 00008951 Manufacturer: WEP Device type: 27 Version: 2 Signal:-60dB Encrypted: No

Moanufarturar: WEP Davice tuna: 27 Version: 1_Siznal: -354R Eneruntad: N A

Address (1N numhbar: NONN3207

Figure 5: wireless network automatic scan
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3) Modbus map

Selecting the desired variables, the Modbus map is automatically prepared.

®F Carlo Gavazzi Configuration Software - [m} b4
«— Configuration Wizard
Set M-Bus addressing and descriptions for VMU-C driver 9 — Q — 3 — °
, w Wired device Primary Address:0  Manufacturer: GAV ~ Device type: 1 Secondary Address: 80000001  41variables =
Addr:0x0001  Device status (System Variable) INT16 {
,’ Addr:0x0002 Description: Energy Wh FLOAT Unit: Wh
! Addr: 0x0004  Description: Reactive Energy kVARh FLOAT Unit: kvarh
! Addr: 0x0006  Description: Power W FLOAT Unit: W
/ Addr: 0x0008 Description: Reactive Power kVAR FLOAT Unit: kvar
/ Addr: 0x0O00A  Description: Apparent Power kVA FLOAT Unit: kVA
(i # Addr:0x000C  Description: Dimensionless / No VIF FLOAT
, Addr:0x000E ~ Description: Electric Units Volts FLOAT Unit: V'
, Addr:0x0010  Description: Electric Units Volts FLOAT Unit: V'
" Addr:0x0012  Description: Electric Units A FLOAT Unit: A -
Cancel Back m

Figure 6: Example of Modbus map

4) Driver configuration

The driver that can be exported is now customized according to specific needs. It’s possible to

e assign custom names to devices and variables
e set devices as electric single-phase or three-phase for better integration in VMU-C EM and
UWP 3.0

5) Write configuration and export driver

The configuration created is now saved in the SW and can be written to SIU-MBM to start
operation while the driver for VMU-C EM or UWP 3.0 can be exported.

7 Coto fon Sefmare o x

Figure 7: Write configuration Figure 8: Export driver



Diagnostic tools

Live view

Thanks to the live view it's possible to check in real time the communication between the SIU-MBM
and the M-Bus or wireless M-Bus devices.
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IF Carlo Gavazzi Configuration Software

Gateway

SIU-MBMO2

» GAV-80000001 Wired device

> GAV-80000002 Wired device

¥ WEP-00009058  Wireless device

Ox00AA  External Temperature °C

Ox00AC Relative Humidity %

Ox00AE - Reserved

» ARF-10010550 Wireless device

» ARF-20010550

Wireless device

» ARF-10000220 Wireless device

Configuration Name: New configuration 82

Primary Address: 0

Primary Address: 1

00009058

211°C

48.6%

0 Reserved

10010550

20010550

10000220

IP address: 192.168.2.240

Manufacturer: GAV

Manufacturer: GAV

Manufacturer: WEP

Manufacturer: ARF

Manufacturer: ARF

Manufacturer: ARF

Device type: 1

Device type: 1

Device type: 27

Device type: 7

Device type: 3

Device type: 2

TCP Port: 502

Secondary Address: 80000001

Secondary Address: 80000002

Version: 2

Version: 3

Version: 3

Version: 3

Device status: 0

Device status: 0

Device status: 0
Access Number: 245
Signal dB strength: -60

Device status: 0
Access Number: 147
Signal dB strength: -40

Device status: 0
Access Number: 147
Signal dB strength: -40

Device status: 170
Access Number: 98
Signal dB strength: -57

DNevice statis 0

Figure 9: Live view

Check the communication (wired devices)

In the case of wired devices, it's enough to check the Device status.

If the device status...

the communication...

is 255

is not working

is not 255

is working properly
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In the case of wireless devices, it's necessary to check also the Access number, that increases at
any new frame sent by the wireless M-Bus device.

Check the communication (wireless devices)

If the device status... the communication...

is 255 is not working

is not 255
If the access number... the communication...
increases after the is working properly

communication interval of
the wireless device
doesn’t increase is not working at the moment,
even if at least one frame has
been received after power on
of the SIU-MBM

Furthermore, the signal strength (dB) is available.

Find the best position of the wireless sensors

¢ Install the SIU-MBM-02 in a proper position

o Power on the wireless sensors and prepare a configuration via UCS, including the wireless
sensors

o Write the configuration and go to live view

o Check the signal strength in the possible positions moving the sensor and then wating for
the access number increase to see the new dB value

e -90 dB is the limit for wireless communication with SIU-MBM. When the value is higher than
-85 dB the communication is good. If the value is near -90 dB or the access number doesn’t
increase at all, it'’s better to find another position or add an M-Bus repeater
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Additional tools

Edit configuration

It's extremely frequent that after the first set up it’s necessary to update or upgrade the system set-
up (i.e. adding new M-Bus or wireless devices). For that reason, any configuration can be edited,
allowing

¢ device and variable name change
e scan again the network to add new models
e change the driver type

Note: if the configuration is locked, the driver maintains the same ID driver and can replace an
operating driver into VMU-C EM or UWP 3.0. If it’s unlocked, it will be considered as a new driver.

Export configuration to file
Any configuration can be saved to a file in order to:

e be used on a different PC
e be shared with colleagues or other collaborators

Clone configuration

This function can be used to edit a copy of an existing configuration without losing the original one.

Export PDF Modbus map

When the system is used in combination with a generic Modbus Master the driver export functions
cannot be used, so it is possible to export the Modbus map as a PDF file to be shared with the
system integrator in charge of the Modbus Master or SCADA system.

Modbus Map w

Genarated by UCS on: 02/10/2018 - 13:57:00

Figure 10: Example of PDF Modbus map
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