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Material and tools needed

Latest FW version of M4M downloaded automatically from Ekip Connect in
C:\ProgrambData\ABB\EkipConnect3\Firmware\M4M. Alternatively, available
at this link (1SDC200011X0100)

M4M 2X: Please follow this manual; for M4M 2X feature packages please
check annex (chapter 4)

M4M 20: User manual available at this link (2CSG445032D0201)
M4M 30: User manual available at this link (2C5G445042D0201)

Ekip Connect 3 software, updated to the latest version, available at this link
(1SDC20011X3000)
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2 Initial settings on M4M device

e In case of M4AM 2X communicating via Modbus RTU, please follow chapter 3
and scan the device with following default configurations:

o Baud rate: 19200
o Parity: Even
o Address: 1

e In case of M4M 2X communicating via Modbus TCP/IP, please follow chapter
3 and scan the device with following default configurations:

o DHCP: Disabled
o IPaddress: 192.168.1.12
¢ Incase of MAM communicating via Modbus RTU, please follow the dedicated
section "M4M Modbus RTU”

e In case of MAM communicating via Modbus TCP/IP, please follow the dedi-
cated section "M4M Ethernet"

2.1 M4M Modbus RTU
(M4M 20 Modbus, M4M 20 I\O, M4M 20 Rogowski, M4M 30 Modbus, M4M 30
I\O, M4M 30 Rogowski)

A. Check that Modbus RTU cable connected to the ABB power meter is correctly
connected, in particular make sure that
W1=A
w2=B
TIP: in case the device is not communicating, re-cable the device by
switching terminals (hence: W1=B; W2=A)
B. Steps to set Modbus RTU communication parameters are described in sec-
tion “Communication menu” of M4M 20 and M4M 30 user manual.

To reach the settings section, on the device:
"HOME"->"Configuration"->"Communication"->"Modbus RTU".

In the "Address" section, select an address from 1 to 247. [Default: 1]

In the "Baud rate" section, select the desired baud rate from the list (9600,
19200, 38400, 57600, 115200). [Default: 19200]

TIP: with a default baud rate of 19200 the FW update takes about 20
minutes. With 115200 it takes about 6 minutes.

In the "Parity" section, select the desired parity from the list (Even, Odd,
None). [Default: Even]

C. Follow the instructions both if M4M works in an RS485 network or if it is con-
nected via serial port to PC:

TIP: In order to directly connect M4M to PC, a RS-485/USB converter
is needed.

Verify that Modbus RTU communication settings of M4M are equal to Mod-
bus RTU settings of the master device.
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If the master device is an ABB cloud access point, default settings are re-
ported below:

- Baud Rate = 19200

« Protocol = 8E1 (8 bit data, even parity and 1 bit stop)

« RTU address for Master Device = 1

« RTU address for M4M slave device: to be inserted starting from 1 to 247.

TIP: Each device shall be provided with a different slave address. Oth-
erwise, only one of the devices with the same slave address can be
recognized.

2.2 M4M Ethernet
(M4M 20 Ethernet, M4M 30 Ethernet)

A. Steps to set Modbus TCP/IP communication parameters are described in
section "Communication" of M4M 20 and M4M 30 user manual.

To reach the settings section, on the device, go to "HOME" - "Configuration"
- "Communication" 2 "Modbus TCP/IP". Parameters that can be set are
DHCP, IP address, Subnet mask, Gateway and TCP port.

In the "DHCP" section, select between Enable and Disable. [Default: Disabled]

In the "IP address" section, select the desired address of the device (if the
DHCP flag is "Enable", then the IP address is given by the DHCP. In this case
the IP address is read only). [Default: 192.168.1.12]

TIP: In case of ABB cloud access point, DHCP on M4M should be disa-
bled (as default) and its TCP port, should be at the default value (502).

TIP: In case of ABB cloud access point, IP of M4M shall be in the range
of the sub-network where the cloud access point is connected, which
must be provided with access to the internet.

B. According to the architecture, follow the instructions

1. M4M directly connected to laptop via Ethernet port

Laptop shall be connected to same Ethernet network where the M4M
is connected. To access IP settings in Windows, access laptop “Control
Panel” - "Network and Sharing Center” - "Change adapter settings”
- right click on “Local Area Connection (LAN)” = "Properties”>"Inter-
net Protocol Version” and “Properties”.

2. M4M connected in the local area network

Laptop shall be connected to the same local area network as M4M.
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M4M on Ekip Connect

Scan

A. Make sure you have a MyABB account. If not, it is recommended to register
on MyABB to activate an account.

Open Ekip Connect desktop in the “Scan” tab
C. Configure the scanning via communication protocol

1. Via Modbus RTU (M4M Modbus)

Click on “Configure” under Serial port.

CONNECT WITH YOUR DEVICES

Connect your device by selecting one of the below communication channel

@ " -
Serial port SCAN
=4
Bluetooth SCAN
Configure
Ethernet SCAN
Confiqure

Select port name, baud rate (default: 19200), parity (default: Even),
slave addresses (default: 1) of all devices connected via Modbus RTU
to be updated.

Suggested timeout is 500ms.
Press “OK”.

Serial port settings

POAT HAMES

SCAN PARAMETERS

SLAVE ADDRESGES

“
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Via Modbus TCP/IP (M4M Ethernet)

Click on “Configure” under Ethernet

CONNECT WITH YOUR DEVICES

Connect your device by selecting one of the below communication channel.

@ . -
Serial port scaN
Confiqure
Bluetooth SCAN
Confiqure
Ethernet SCAN

M4M DESKTOP SOFTWARE

In the section “Sniffer”, do not select the “Sniff gratuitous ARP

packets” box if not needed.

Suggested timeout is 500ms.

In the section “IP addresses”, insert the IP address of M4M Ether-
net in the list of IP addresses to be scanned (default: 192.168.1.12).
It is possible to either add IP addresses one by one (“Use IP ad-
dress list”), or input IP address range (“Use IP address range”).

Press “Ok”.

Ethernet settings

SNIFFER

Sniff gratuitous ARP packets

Intel{R) Ethernet Connection I219-LM

SCAN PARAMETERS

Timeout [ms]: 300 7

IP ADDRESSES

] Use IP address list

IP address - i
192 168 1. 12
| R |
Use IP address range
SLAVE ADDRESSES
-
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D. After the configurationis completed, click on “Scan”

Tap SCAN

©,

Confiqure

Bluetooth SCAN

=}

=
L1
L

®

E. M4Mis now connected to Ekip Connect.
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3.2 Dashboard

In this section, it is possible to visualize the device dashboard, showing the
basic information (Real-Time Measurement, Power Quality KPIs, Energy values,
Information).

Real-Time measurements widget includes info on currents, voltages, powers.
Power Quality KPIs widget includes info on THD and unbalances.
Energy values widget includes info on energy value, per phase and total.

Information widget includes info on the device (product name, serial number,
FW version, installation parameters configured on the power meter).

REAL TIME MEASUREMENTS

CURRENTS VOLTAGES POWERS

104,0 138 172,95 0

LT IL2 IL3 o

OA 200 A OA 200 A 0A 200 A

POWER QUALITY ACTIVE ENERGY INFORMATION

THD UNBALANCES Av Power Meter General Paral

615,42 KWh

Total Active Energy

Info: In case of multiple devices connected, you can read out the list of devices
in the “Devices” tab and change the M4M to read and/or configure.
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3.3.1

3.3.2

M4M DESKTOP SOFTWARE

Configuration

In this section, it is possible to fully, remotely setup and configure a M4M net-
work analyzer via desktop computer.

Configuration 9
@ General parameters M 4 Energy nistoricals

& Taritts v Ly Complex alarms
7y Demand settings v 5, Communication parameters

| Load proile settings " { Reset commands

Once one of the configurations is completed, please press on the “Write” button
on the top right to send it remotely to the M4M.

General parameters

This section allows the user to assign a unique Tag Name to the M4M device for
an easier identification.

Furthermore, it is possible to manually set date and time on the device, or to
sync them to computer’s date and time through the dedicated icon.

O e P e etion ~
Tag Name|M4M 30 WA
Date Time Sync to computer @

Installation parameters

This section allows the user to configure the main installation parameters of the
M4M device.

2@ Installation parameters ~
nstallation pa ars description

MNetwork Communication |3 Phase-4 Wires + 4CTs -
Current Transformer Ratio 200 2 J,f 5 v
Voltage transformer Ratio 400 2 J,f < 400

o

MNeutral Transformer Ratio

Type of network

In order to configure the type of network it is needed to choose one of the avail-
able options according to the installation conditions.

According to the type of network that has been chosen, the parameters visual-
ized on the software and device HMI change.
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CT ratio

M4M is capable to measure current only via indirect connection by means of cur-
rent transformers CTs.../5A or .../1A (M4M 30 Modbus, M4M 30 Ethernet, M4M
301/0, M4M 30 Profibus, M4M 30 Bacnet, M4M 2X Modbus, M4M 2X Ethernet,
M4M 20, M4M 20 Modbus, M4M 20 Ethernet, M4M 20 |/0O, M4M 20 Profibus, M4M
20 Bacnet), or Rogowski coils (M4M 30 Rogowski, M4M 20 Rogowski).

If CTs are used, then on the network analyzer it is needed to set the transfor-
mation ratio of the installed current transformers.

If Rogowski coils are used (M4M 30 Rogowski, M4M 20 Rogowski), it is not
needed to set any transformation ratio.

In order to configure the current transformers ratio it is possible to manually en-
ter a value.

Info: CT secondary can either be 1 or 5. CT primary value cannot be lower than CT
secondary value.

VT ratio

M4M is capable to measure voltage via direct connection up to 400 VL-N (690V
L-L), or via indirect connection by means of voltage transformers.

In order to configure the voltage transformer ratio it is needed to enter manually
the values of both primary and secondary.

Info: In case of direct insertion without voltage transformers (possible up to
400V L-N), please set VT ratio as 400/400 (default)

CT ratio Neutral

In case a 4th current transformer is used to measure the neutral current, CT ratio
for the Neutral has to be configured.

Info: This feature is available on all M4M 30 or M4M 2X with PQ2 package (M4M
2X RTU/TCP PQ2, PQ2+R). See Annex (chapter 4) for details.

Tariffs

In this section it is possible to configure up to six tariffs to monitor consump-
tion in different time frames. It is possible to control activation via: clock, setting
up to three input channels and settings sent via bus.

Info: This feature is available on all M4M 30 or M4M 2X with RTS package (M4M
2X RTU/TCP RTS, PQ1+R, PQ2+R). See Annex (chapter 4) for details.

Clock

Selecting Clock, it is possible to define when the different tariffs are active, ac-
cording to specific day and hour, driven by Real Time Clock.

After selecting a tariff (6 tariffs available), it is needed to configure the type of
day of the tariff — during the week or during the weekend.

Select the day type among one of the following options: None, Weekday, Week-
end. In order to disable a tariff, please select None.
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If weekday or weekend is chosen, then the tariff will be enabled during the week-
days or during the weekend, and it is needed to select the start hour and minute
of the tariff.

Info: Each tariff is kept active until the next tariff is activated, thus to define the
end hour of each tariff set it as the start hour of the following tariff in the same
day type.

Tariffs A
Tariffs description
Tariff Source Communication Input
# Day Type Hour Minute
Tariff 146 Nane Weekend 23 - 00 -
Tariff 246 None Weekend o7 - 00 -
Tariff 326 Mone Weekday 23 h 00 -
Tariff 426 None Weekday o7 - 00 -
Tariff 546 “ Weekday Weekend 0o - 00 -
Tariff 66 “ Weekday Weekend 00 A 00 A
Communication

Selecting Communication, the activation of the tariffs is controlled by bus.

It is possible to select which tariff is the current one.

Tariffs "
Tariffs description
Tarif Source Clock input
Current Tariff| Tariff 2 -
Tariff 1
Tariff 2
Tariff 3
Tariff 4
Tariff 5
Tariff 6
Input
Selecting Input, the activation of the tariffs will follow the following table:
Input 1 Input 2 Input 3 Tariff
OFF OFF OFF =T1
ON OFF OFF =T2
OFF ON OFF =T3
ON ON OFF =T4
OFF OFF ON =T5
ON OFF ON =T6

It is possible to visualize which tariff is the current one.

2. Tariffs
L)
Tariffs description
Tariff Source Clock Communication | et

Current Tariff| Tariff 2
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Demand settings

Max/min demand functionality is used to measure and store in the product flash
memory the maximum and minimum demand values referred to a specific time
period (day, week, month) of main real time measured.

Demand values are calculated over a specific time interval (from 1 to 60
minutes). When the last interval of an ongoing period has finished, the maxi-
mum and/or minimum values are stored together with the timestamps, and a
new period starts. Therefore, within the defined time period M4M will provide
the max/min demand values calculated over the time interval. It is possible to
store also the 2" and the 3 max/min.

Max/min demand functionality allows to store up to the 3 highest and/or lowest
demand values per each parameter. Up to 25 parameters, thus up to 25 channels
of flash memory can be configured.

Info: This feature is available on all M4M 30 or M4M 2X with PQ1-PQ2 package
(M4M 2X RTU/TCP PQ1, PQ2, PQ1+R, PQ2+R). See Annex (chapter 4) for details.

Setting Description

Interval Time interval used for calculation of demand values that will be stored into the
memory with timestamp.

Sub-interval In case of sliding demand it is needed to setup a sub-interval, with measured in-
terval that will slide forward one sub interval at a time.

Period Time period over which max and/or min values are evaluated and then stored.

Quantity It is possible to link each channel to one of the parameters, allowing to store one

parameter in each channel. Up to 25 parameters can be selected and stored. De-
fault parameters are already setup in the M4M for each channel

Trace type Configure the max/min type among one of the following options: Max, Min or
Max and Min.
Levels It is possible to store 2nd and 3rd max/min. Possible to store up to the 3 highest

and/or lowest demand values per each parameter.

lﬂ Demand settings s
Demand settings description
Interval 30 minutes -
Sub-interval| No sliding v
Period Daily -
# Quantity Trace Type Levels
1 Active power import tot + Both min and max 3 Levels -
2 1 Both min and max 3 Levels
3 Both min and max 3 Levels

i min and max 3 Levels
oth min and max 3 Levels
oth min and max 3 Levels
i min and max 3 Levels
th min and max 3 Levels
th min and max 3 Levels
vth min and max 3 Levels
th min and max 3 Levels
th min and max 3 Levels
oth min and max 3 Levels
h min and max 3 Levels
th min and max 3 Levels
h min and max 3 Levels
h min and max 3 Levels
th min and max 3 Levels
th min and max 3 Levels
oth min and max 3 Levels
W min and max 3 Levels

Crarrond ki Dotk min and maw 21 casnle

[ =S

- o

L m
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3.35 Load profile settings

Load profile functionality allows to calculate the demand value of main real time
measured quantities like voltage, current, power and THD, calculated over a spe-
cific time interval. These demand values are then visualized in a load profile
curve in order to check the trend of the real time quantities.

At the end of each time interval, the average value of defined quantities is stored
into the memory with timestamp. Up to 25 parameters, thus up to 25 channels
of flash memory can be configured.

Info: This feature is available on all M4M 30 or M4M 2X with PQ1-PQ2 package
(M4M 2X RTU/TCP PQ1, PQ2, PQ1+R, PQ2+R). See Annex (chapter 4) for details.

Setting Description

Interval Time interval used for calculation of demand values that will be stored into the
memory with timestamp.

Quantity It is possible to configure each channel to one of the parameters, allowing to store one

parameter in each channel. Up to 25 parameters can be selected and stored. Default
parameters are already configured and defined in the M4M for each channel.

E Load profile settings s
Load profile settings description
Interval| 15 minutes -
# Quantity
Active power import total -

]

[ R

-1 o

Lo

Current L1
20 Current L2
21 Current L3
22 Current N
23 THD Current L1
24 THD Current L2

o TLC Saeennd 10
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3.3.7

M4M DESKTOP SOFTWARE

Energy historicals

This section is linked to two different functionalities: Energy Snapshots allows
to obtain instantaneous energy snapshots taken in each time interval, and En-
ergy Trend allows to obtain the difference between the energy values at the end
and at the beginning of each time interval.

At the end of a defined time interval, up to 20 energy parameters are stored to-
gether with the timestamp.

Info: This feature is available on all M4M 30 or M4M 2X with PQ1-PQ2 package
(M4M 2X RTU/TCP PQ1, PQ2, PQ1+R, PQ2+R).

Setting Description
Period Time period selected for storage of energy values.
Quantity It is possible to link each channel to one of the parameters, allowing to store

one parameter in each channel. Up to 20 parameters can be selected and stored. De-
fault parameters are already setup in the M4M for each channel.

4, Energy historicals ~
Energy historicals description

Period|Day -
# Quantity

L~

[

[

Alarms

In this section it is possible to configure the single alarms, allowing to monitor
certain value selected from a list of parameters.

When specific conditions are met, alarms are turned on or off. Triggering of
alarms can be registered in the devices’ notifications log, in the alarms section.
In addition to that, they can be set up to control digital outputs of the device.

Up to 25 simple alarms can be configured in the device.

In order to set an alarm, it is needed to define the parameter associated to the
alarm, the alarm type (cross up over threshold, or cross down under threshold),
the threshold value for the parameter, the activation delay and the hysteresis for
the turn off threshold.

Setting Description

Quantity It is possible to link each alarm to one of the parameters
. Up to 25 alarms can be created.

Alarm Type Cross up or Cross down.

Threshold Manual entry according to parameter
Delay Manual entry from Os to 900s.
Hysteresis Manual entry from from 0% to 40%.
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Alarm |1 -
Quantity Voltage L3 -
Alarm Type cross Down

Threshold 5000V 2

3.3.8 Complex alarms

In this section it is possible to configure the complex alarms, allowing to com-
bine simple alarm into single entity through specific logics.

Up to 4 complex alarms can be configured on the device. It is possible to create
an alarm logic that will allow the activation only in case of specific conditions.

Each complex alarm can be linked to up to 4 simple alarms, selected along with
OR / AND logical operator. When OR is selected alarm will be tripped every time
one of the conditions of the equation will turn positive; when AND is selected
alarm will be tripped when all the conditions of the equation will turn positive.

Info: This feature is available on all M4M 30 or M4M 2X with RTS package (M4M
2X RTU/TCP RTS, PQ1+R, PQ2+R).

Ih Complex alarms

Complex alarms description -
Complex Alarm| 1 -
Operation between components AND OR
Component 1 |None -
Component 2 |None -
Component 3 |None -
Component 4 |None -
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3.3.10
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Communication parameters

Communication menu allow to set all the parameters related to the communica-
tion protocol available for a specific product version. The embedded communi-
cation protocol varies according to the different product versions.

Info: Please notice that after changing communication parameters settings, it is
needed to repeat the scanning of M4M device on Ekip Connect.

[l
DHCF enabled
IP Address 192.168.1.12
Subnet Mask
Gateway
Port 502
M4M Modbus RTU
Setting Description
Address From 1 to 247 (default:1)
Baud rate 9600, 19200 (default), 38400, 57600, 115200
Parity Even (default), Odd, None
M4M Ethernet
Setting Description
DHCP Enable / Disable (disabled by default)
IP address 192.168.1.12 (by default)
Subnet mask 255.255.255.0 (by default)
Gateway 192.168.1.1 (by default)
TCP port 502 (by default)
Reset commands
In this section it is possible to carry out total or partial resets in M4M device.
Reset commands ~
Reset commands description
Factory Reset
Avg/Min/Max Reset
Motification Reset
Energy Reset
Counter Reset
Historical Reset
Type of reset Description
Factory reset Restore the device to the factory state except for the audit log. Up to 20 factory
resets can be carried out over the product lifetime.
Avg/Min/Max reset Reset the average, min and max data.
Notification reset Erase all notifications (Alarms, Warnings, Errors).
Energy reset Erase all energy measurement accumulators. Up to 240 energy resets can be
carried out over the product lifetime.
Counter reset Reset of the count-down timer.
Historicals reset Erase all historical data (Load Profile, Demands, Energy Snapshots and Energy
Trend).
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34.1
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Monitoring

In this section, it is possible to fully, remotely visualize the measurements of a
M4M network analyzer via desktop computer.

Energy

Overview

In this section it is possible to read out energy values, as well as resetting the en-
ergy counter, both for import and export values (4 quadrants).

It is also possible to read out the energy values divided per different tariffs,
meaning user-defined time of use (TOU).

Info: Energy tariffs available on all M4M 30 or M4M 2X with RTS package (M4M 2X
RTU/TCP RTS, PQ1+R, PQ2+R). See Annex (chapter 4) for details.

Energy  Realtime  PowerQuality ~Demand  Load Profile
Energy > Overview
Import  Export

ACTIVE ENERGY REACTIVE ENERGY APPARENT ENERGY

anENWNG  MEIAIRAO

n

666,44 KWh 398,59 kVARhO 776,28 KVAh

Active Total Energy Reactive Total Energy Apparent Total Energy

TARIFFS.

Tariff 1 Tariff 2 Tariff & Tariff 4 Tariff 5 Tariff 6
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Cumulative
Visualization of energy graphs showing the energy consumption curve for 20 dif-
ferent parameters.

Each tab shows the graph of the stored energy snapshots taken according to
the defined time interval. Description of each tab includes time period, as well as
max and min value with respective timestamp.

Furthermore, the dedicated download icon allows the download of the full en-
ergy cumulative memory present in the meter as Excel file.

Info: This feature is available on all M4M 30 or M4M 2X with PQ1-PQ2 package
(M4M 2X RTU/TCP PQ1, PQ2, PQ1+R, PQ2+R). See Annex (chapter 4) for details.

Energy > Cumulative

Trend
Visualization of energy trends graphs for 20 different parameters.

Each tab shows the graph of the stored energy values in the defined time inter-
val (differences between value at the end and at the beginning of time interval).
Description of each tab includes time period, as well as max and min value with
respective timestamp.

Info: This feature is available on all M4M 30 or M4M 2X with PQ1-PQ2 package
(M4M 2X RTU/TCP PQ1, PQ2, PQ1+R, PQ2+R). See Annex (chapter 4) for details.

Energy > Trend §

) Downioad excel (5 Read

ergy import total
8.05:0000, Min = 0 Wh @ 211097202

Active energy export total

ergy net total
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3.4.2 Realtime

In this section, main real-time measurements are available, including current,
voltage, power, frequency.

Energy  Realtime  PowerQuality ~Demand  Load Profile
REAL TIME MEASUREMENTS

CURRENTS VOLTAGES POWERS

242,2 242,2 241

VA V2 V3

oV 400V oV 400 V ov 400V

MEASURED FREQUENCY

50,05 Hz

3.4.3 Power Quality
KPI

In this section, main power quality KPIs are available for reading, including Total
Harmonic Distortion (THD), unbalances, power factor and displacement factor.

Info:Unbalances are available on all M4M 30 or M4M 2X with PQ1-PQ2 package
(M4M 2X RTU/TCP PQ1, PQ2, PQ1+R, PQ2+R). See Annex (chapter 4) for details.

Power Quality > Overview

LINE VOLTAGES THD PHASE VOLTAGES THD CURRENT THD

sowoue  Aujeno

“ 0,8% we 1,5% " 1.6%
e 2,1%

v 2% e D %
= 0,9 %
1,6% wv 0,8% . 0%
enasvases 0,3 % = 0,86 = 0,861
weversee 0,3 % = 0,858 = 0,859
cment 24,8 % = 0,857 o= 0,856
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Harmonics

Harmonics are integer multiples of the fundamental frequency of the power sys-
tem. Harmonics are used to identify if the supplied system power meets re-
quired power quality standards, or if non-linear loads are affecting your power
system.

M4M, according to the product version, provides harmonic distortion metering
up to the 40th harmonic, which are available on communication protocol.

In this section it is possible to visualize the harmonics as graphs, where the ver-
tical axis of the harmonics graph indicates the harmonic’s magnitude as a per-
centage of the fundamental harmonic.

Through the mouse pointer over the graph, it is possible to read out the value of
the specific harmonic.

Info: Harmonics are available on all M4M 30 (40 harmonics), on M4M 2X with PQ1
package (25 harmonics — M4AM 2X RTU/TCP PQ1, PQ1+R) or M4M 2X with PQ2
package (40 harmonics - M4M 2X RTU/TCP PQ2, PQ2+R). See Annex (chapter 4)
for details.

Energy  Realtime  PowerQuality ~Demand  Load Profile

Power Quality > Harmonics

eVoltages  Phase Voltages  Current:
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3.4.5
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Demand

Visualization of the maximum and minimum values for 25 different parameters.

Each tab shows up to 3 levels of max and/or 3 levels of min demand values linked
to the channel of memory, according to the configuration that has been carried
out. Description of each tab includes max and min value.

Furthermore, the dedicated download icon allows the download of the full
max/min demand memory present in the meter as Excel file.

Info: This feature is available on all M4M 30 or M4M 2X with PQ1-PQ2 package
(M4M 2X RTU/TCP PQ1, PQ2, PQ1+R, PQ2+R). See Annex (chapter 4) for details.

[, oovioas emancs
ctve power mport total -
Min Max
24,1 kW
ow

ow

Active power import L1
win »

Load Profile

Visualization of load profile curves for 25 different parameters.

Each tab shows the graph of stored demand values for the selected parameter
stored in a channel. Description of each tab includes time period, time interval
info, as well as max and min value with respective timestamp.

Furthermore, the dedicated download icon allows the download of the full load
profiles memory present in the meter as Excel file.

Info: This feature is available on all M4M 30 or M4M 2X with PQ1-PQ2 package
(M4M 2X RTU/TCP PQ1, PQ2, PQ1+R, PQ2+R). See Annex (chapter 4) for details.

Energy  Realtime  PowerQuality ~Demand  Load Profile

) GowniondLoad Prfies
£

Active power import total
Period - 2038.1 Interval = 00:15:00, Mi

Active power import L1
period = interval =

Active power import L2
period - nterval -

import L3 "
riod - nterval = Min=0w @01/01/0001 Max= OW @01/01/0001

ort total
Min =0 va
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3.5

3.5.1

3.5.2

3.5.2.1
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1/0

In this section it is possible to visualize the status of the I/O embedded in the
M4M, as well as configuring them.

Info: The number and type of I/0 on the M4M network analyzer varies according
to the different product versions. Please refer to the table in “4.1. M4M versions
and features” for the detail of 1/0 types per each M4M. Analogue outputs cannot
be configured via Ekip Connect.

Status
In this section it is possible to read the status of each I/O slot of the meter.
According to the configuration chosen, the Status section shows different info:
- Alarm output: status (ON or OFF)
- Communication output: status (ON or OFF)
- Pulse output: no info shown
- Always ON: status ON
- Always OFF: status OFF
- Pulse input: counter of collected inputs

- Tariff input: status (ON or OFF)

Pulse output 1 Input counter 2 Output status 3 Output status 4

Pulses: O STATUS ON @ STATUS OFF

Configuration

In this section it is possible to configure I/0 slots of the meter.

Alarm Output

Selecting Alarm output, the output can be associated to a simple alarm or to a
complex alarm. Please note that it is mandatory to set up a single alarm or a
complex alarm prior to setting an output as Alarm output.

For alarm settings, please refer to chapter “3.3.7. Alarms” and “3.3.8. Complex
alarms”.

170 1 ~

Output type Alarm output v

Alarm 2: Voltage L2 v
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3.5.23

3.5.2.4

3.5.25

3.5.2.6
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Communication Output

Selecting Communication output, the output status is controlled directly via
bus.

Pulse Output

Selecting Pulse output, the output is set as a pulse generator associated with a
measured parameter. It is needed to set a measured parameter associated to
the pulse output, the frequency and the pulse length.

Setting Description

Parameter Total Active Import Energy, Total Active Export Energy, Net Active Energy,
Total Reactive Import Energy, Total Reactive Export Energy, Net Reactive
Energy, Total Apparent Import Energy, Total Apparent Export Energy, Net
Apparent Energy.

Frequency Manual between 1 and 999999 pulses for each MWh/ Mvarh/MVAh.

Length Manual value between 10 and 990ms.
170 1 ~
input
Output type Pulse output A
Parameter Active energy import total -
Frequency 10000 pulses/MWh 2
Lenght 100ms 2

Output ON

Selecting Output ON, the output status is always set High.

Output OFF

Selecting Output OFF, the output status is always set Low.

Pulse Input

Selecting Pulse Input, the device counts detected pulses connected to input
port, that should last at least 30ms. It is needed to consecutively set a pulse ra-
tio associated to the pulse counter, and then a unit of measurement to be asso-
ciated to the pulses.

170 1 ~
0 output e
Input type Pulse input -
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3.5.2.7 Tariff Input

Selecting Tariff Input allows to manage the tariffs via inputs. Only /01, /02 and
/03 can be used for Tariff inputs.

170 1

/0 Output
Input type

Tariff input

Info: It is mandatory to select Tariff source as “Input” inside Configuration ->

Tariffs. Please see chapter “3.3.3.Tariffs” for relationship between tariffs and in-
put status.

This operation is not possible beacuse tariffs source is
set to '"Clock’.

Flease set tarifis source to 'Input’ in order to configure an
/0 slot as 'Tariff input'.
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3.6

3.6.1

3.6.2

3.6.3
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Notifications

In this section it is possible to read out the notifications coming from the M4M
network analyzer.

Notifications are divided into alarms, warnings and errors:

Notification Description

Alarms User settable, related to specific parameters, threshold, etc.
Warnings Related to installation conditions and device settings.
Errors Related to the device and to its self-diagnostics.

All

This section allows to read out currently active notifications.

Al Alarms  Warnings  Errors

ALARMS WARNINGS ERRORS

2:Voltage L2 No warnings No errors

Alarms

This section allows to display all alarms configured by the user in chronological
order, including alarm description, date, time and duration.

For alarms configuration please refer to chapter “3.3.7. Alarms” and “3.3.8. Com-
plex alarms”.

ALARMS

# Description Type Date Time Duration

2:Voltage L2

Warnings

This section allows to display all warnings in chronological order, including warn-
ing description, date, time and duration.

WARNINGS

# Description Type Date Time Duration

Time not s

Data not set

Time

Data

Time

et
&

set
=
&
e

Data not set
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3.6.4 Errors

This section allows to display all errors in chronological order, including error de-
scription, date, time and duration.

ERRORS

# Description Time

1 Audit log ful 27/11/2020 11:34:12
2 Error in the data storage error m
FW CRC error
Hardware problem with RTC 0 20

Audit log full 02/10/2020 03:02:47

Duration

10:02:54

843 s
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3.8

3.8.1
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Classic View

In this section it is possible to have a simple R/W of M4M Modbus map.

Classic View 4 K alessandro.grieco@it.abb.com
- Information U Refresh 1 Apply

Tools - File manager

In this section, it is possible to transfer the configuration of M4M from one de-
vice to another.

Info: Product type of the devices involved in the import/export of the configura-
tions need to be the same.

Export of settings

First it is needed to export the settings from the M4M device already configured,
and save the file on your desktop computer.

A. Click on “Export”

© File Manager

File Manager

SETTINGS FILES

Settings

Import in device or expor
device a collection of setting
parameters

B. Click on the “Export to Computer” option. You will export a .enc file related to
the settings of the M4M with following name

“Product_name_Tag_name_Settings_YYMMDDHHMMSS.enc”
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EXPORT SETTINGS X

Select the directory.

Where do you want to save your file?

‘l’ Export to or Export to
Computer 1\ ABB Cloud

C. Aloading bar will inform regarding the status of the settings export. Please
do not unplug the M4M'’s auxiliary power supply during this operation.

EXPORT SETTINGS X

Exporting device settings parameters.

C:\Usersh\italgril\Desktop\M4M_30_Ethernet_M4M_new_Settings_201127110503.enc

]
71 %

Exporting load profile configuration...

D. As the Settings export is completed successfully, a banner will appear on
Ekip Connect to inform the user.

EXPORT SETTINGS X

Export process success.

C:\Users\italgril\Desktop\M4M_30_Ethernet_M4M_new_Settings_201127110503.enc

©

Export succesfully completed.
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As second step, it is possible to export the already exported settings to different

M4M not yet configured.
A. Click on “Import”

(© File Manager

File Manager

SETTINGS FILES

o

£3

Settings

Import in device or export from
device a collection of settings

parameters.

Import ‘ Export

B. Click on the “Import from Computer” option. You will import the .enc file pre-

viously exported.

IMPORT SETTINGS

Select the directory.

T Import from
Computer

o

Import from
ABB Cloud

31/38



M4M DESKTOP SOFTWARE

C. Inorder toimport all configurations, please click on “Import all”. Alterna-

tively, please filter the configuration to be imported on the new M4M.

IMPORT SETTINGS

Click 'Import All' to import all parameters, or 'Filter' to select parameters to import.

C\Users\italgril\Desktop\M4M_30_Ethernet_M4M_ne...

Select another

file >

Filter

Import All

E. Aloading bar will inform regarding the status of the settings export. Please

do not unplug the M4M’s auxiliary power supply during this operation.

IMPORT SETTINGS

Importing device settings parameters

C:\Users\italgril\Desktop\M4M_30_Ethernet_M4M_new_Settings_201127110503.enc

14 %

Importing page Configuration...

F. As the Settings export is completed successfully, a banner will appear on

Ekip Connect to inform the user with detail of each configuration (before im-

port value, imported configuration and after import value).

IMPORT SETTINGS

Import summary

Need ... Page
Configuration
Configuration
Configuration
Configuration
Configuration
Configuration
Configuration
Configuration
Configuration
Configuration
Configuration
Configuration
Alarms Collection

Group

CT ratio L1 L2 L3
CT ratio L1 L2 L3
VT ratio

VT ratio

CT ratio N
CTratio N

Type of Network
Modbus TCP
Modbus TCP
Modbus TCP
Modbus TCP
Modbus TCP
Alarm 0

Variable
CT ratio L1 L2 L3

VT ratio (Denomin...
CT ratio N (Nume..
CT ratio N (Deno...

Type of Network
DHCP

IP address
Mask

Gateway

Port

Obis Code

Before import

. 1000
CTratioL1 L2 L3 ...
VT ratio (Numerat...

5
400
400
5

5

3 phase-4 wires ...

Disable
192.168.1.12
255.255.255.0
192.168.1.1
502
1.0.72.7.0.255

Imported value
1000

g

400

400

5

5

3 phase-4 wires
Disable
192.168.1.12
255.255.255.0
192.168.1.1
502
1.0.72.7.0.255

After import
1000

g

400

400

5

5

3 phase-4 wires ne...
Disable
192168112
255.255.255.0
192.168.1.1
502
1.0.72.7.0.255

In Sync
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3.10
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Tools — System Update

In this section it is possible to update M4M FW version through the System up-

date feature.

A. Click on “System update” in order to upload the FW version. Ekip Connect au-
tomatically downloads from ABB Library the latest M4M FW version, stored
in: C:\ProgramData\ABB\EkipConnect3\Firmware\M4M. Alternatively, down-
load from the ABB Library here. Please extract the .enc file from the .zip.

FIRMWARE UPDATE SYSTEM UPDATE

A L

System Update

Tools — Firmware update

In this section it is possible to update M4M FW version through the Firmware up-

date feature.

D. Click on “Firmware update” in order to upload the FW version. Ekip Connect
automatically downloads from ABB Library the latest M4M FW version, stored
in: C:\ProgramData\ABB\EkipConnect3\Firmware\M4M. Alternatively, down-
load from the ABB Library here. Please extract the .enc file from the .zip.

FIRMWARE UPDATE SYSTEM UPDATE
|’ l
—_ —_
Firmware Update System Update

Update firmware of a single
module: mainboard, HMI or
oxternal module

Update firmware of all system
modules
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E. Please click on the “Select file from Computer” option and select the .enc re-
lated to the latest FW version of M4M.

FIBMWARE UPFDATE b

F. Click on “Update Firmware” and later on “Yes” in order to start the update
process.

TIP: Please ensure that no other software or devices are actively com-
municating with the M4M during the FW update process, in order to
have a successful update.

FIRMWARE UPDATE X

Select module to update

Upload file:

i
ﬂ ... TAI are\M4M_FP_P1.3.1.0.Upgrade.enc Select another file >

into module:

[i[o] M4M -
=] Software version: 1.0.0.0, Hardware version: , Boot version:

Update Firmware

File name 0t contain CRC value

Proceed al
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G. Aloading bar will inform regarding the status of the FW update. After reach-
ing the 100%, M4M will start the rebooting process for few minutes while
checking the new firmware. The screen will turn black and the red LED lights

will be on. Please do not unplug the M4M’s auxiliary power supply during this
operation.

FIRMWARE UPDATE X

c:\W top\Firmware\M4M_FP_P1.3.1.0.Upgrade.enc

e
60%

Uploading firmware...

FIRMWARE UPDATE X

c\ top\Firmware\M4M_FP_P1.3.1.0.Upgrade.enc

M4M is checking new firmware...

H. As the FW update is completed successfully, a banner will appear on Ekip
Connect to inform the user.

FIRMWARE UPDATE X

Firmware update success

. C:\Users\ITTADUR\Desktop\Firmware\M4M_FP_P1.3.1.0.Upgrade.enc

Firmware update succesfully completed.
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3.11 Tools - Report

In this section it is possible to generate a report for each M4M device connected,
reporting the main information on the device (measurements, configurations,
etc). It is also possible to download, print and share the report.

(© Reports kol

REPORT TEST

T DB 0w 18] [ Lo || &

1M4M 30 SW1 13 011 2020 11:21

4 M4M 30 Ethernet M4 30 SW1
» Information

b Configuration

Information

Information

b Inputs/Outputs

» Demand

b LoadProfie Meter firmware version P1.42.5

+ Energy Snapshot Type designation M4M3OSEA

» Energy Trend

» Erors Serial Number MOBEAB1000
Product Name M4M 30 Ethernet
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4 Annex: Product details
4.1 MA4M versions and features
Product | Product 1/0 Communication Features
type ID |name protocol M4M 20 | M4AM 30 | PQ1 | PQ2 | RTS
0|M4M 20 2 Digital Out. |- .
1| M4M 20 Modbus 2 Digital Out. |Modbus RTU .
2| M4M 20 Ethernet 2 Digital Out. |Modbus TCP/IP .
3| M4M 20 Bacnet 2 Digital Out. |BACnet/IP .
4| M4M 20 Profibus 2 Digital Out. |Profibus DP-VO .
2 Digital Out.
5|M4M 20 1/0 2 Progr.1/0 Modbus RTU
2 Analog Out. .
6 | M4M 20 Rogowski |2 Digital Out. |Modbus RTU .
7| M4M 30 Modbus 4 Progr. 1/0 Modbus RTU .
8 | M4M 30 Ethernet 4 Progr. 1/0 Modbus TCP/IP .
9| M4M 30 Bacnet 4 Progr. 1/0 BACnet/IP .
10 | M4M 30 Profibus 4 Progr. 1/0 Profibus DP-VO .
6 Progr.1/0
11| M4M 30 1/0 ) Ana?og éut. Modbus RTU ]
12 | M4M 30 Rogowski |4 Progr. 1/0 Modbus RTU .
15| M4M 2X RTU 2 Digital Out. |Modbus RTU .
16 | MAM 2X RTU PQ1 2 Digital Out. |Modbus RTU . .
17 | M4M 2X RTU PQ2 2 Digital Out. |Modbus RTU . .
18 | MAM 2X RTU RTS 4 Progr. 1/0 Modbus RTU . .
19| M4M 2X RTU PQ1+R | 4 Progr. 1/O Modbus RTU . . .
20 | M4M 2X RTU PQ2+R | 4 Progr. /O Modbus RTU . . .
21| M4M 2X ETH 2 Digital Out. |Modbus TCP/IP .
22| MAM 2X ETH PQ1 2 Digital Out. |Modbus TCP/IP . .
23| M4AM 2X ETH PQ2 2 Digital Out. |Modbus TCP/IP . .
24 | M4M 2X ETH RTS 4 Progr. 1/0 Modbus TCP/IP . .
25| M4M 2X ETH PQ1+R | 4 Progr. 1/0O Modbus TCP/IP . . .
26 | MAM 2X ETH PQ2+R | 4 Progr. 1/O Modbus TCP/IP . . .

Only M4M with Modbus RTU and Modbus TCE/IP communication can be used with Ekip Con-

nect software.

Analogue outputs cannot be configured via Ekip Connect.
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4.2

M4M 2X feature packages

M4M 2X (same as M4M 20)

TRMS current

TRMS voltage

Frequency

Active, Reactive and Apparent power
Power factor

Operating timer, countdown timer
Active, Reactive and Apparent energy
4 quadrants Energy (Import/Export)
THD (I, VLN, VLL)

Neutral current

Single alarms

Demand values (average)
Historicals logs

Warnings, alarms and errors logs
Digital Outputs

+PQ1

Individual Harmonics

Unbalances

Historicals logs

RTC

+PQ2

Individual Harmonics

Unbalances

Historicals logs

RTC

Neutral current

+RTS

Tariffs

Complex alarms with logics

RTC

Programmable I/0

*replacing 2 Digital Outputs features

M4M DESKTOP SOFTWARE

Calculated
25
Basic
Basic

25th

Intermediate

40th

Advanced

Measured

6
4

4*
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