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Modbus RTU
Energy Meter

The METZ CONNECT MR-(F-)SM4i and MR-(F-)SM4u energy
meters enable the precise measurement of energy data for
up to 3 phases plus neutral (L1, L2, L3, N) using transformers.

Data is transmitted via the standardized Modbus RTU protocol.
When used in conjunction with the METZ CONNECT Modbus
RTU Gateway MR-(F-)GW or the METZ CONNECT EWIO2-M(-BM)
data loggers, the recorded measurement data is seamlessly in-
tegrated into IP-based network infrastructures. Alternatively,
data transmission is also possible via Modbus gateways from
third-party manufacturers. The advantage of the METZ CONNECT
system solution lies in the pre-integrated templates for con-
venient commissioning and operation of the energy meters.

The meters measure current, voltage, active power, reactive
power, apparent power, and other relevant energy parameters.

The compact DIN-rail modules offer Class B measurement
accuracy and can be integrated into existing systems with-
out tools thanks to the proven METZ CONNECT bridge con-
nector technology.

Two device variants cover different current ranges and trans-
former types: The MR-SM4i is suitable for conventional cur-
rent transformers with 1 A/5 A secondary current, while the
MR-SM4u is designed for current transformers with a 333 mV
voltage output and Rogowski coils with a 50 mV output signal.

Both meters are available with either screw terminals or spring-
loaded terminals (push-in technology). The spring-loaded ter-
minal version allows for quick, tool-free wiring and significant-
ly reduces installation time.

Precise Energy
Measurement

> Measurement accuracy in
accordance with Class B

Multiphase
measurement

> Measurement of up to
3 phases plus neutral
conductor
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Bridge Connector System

> Bus and power transmission
' from device to device without

additional wiring

Device Variants

> For current transformers
with secondary current
(1 A, 5A), as well as current
transformers and Rogowski
coils with secondary voltage
(22.5 mV/50 mV/225 mV/
250 mV/333 mV)

Modbus RTU via
RS485 interface

> Easy integration with the
EWIO,-M(-BM) data logger
and MR-(F-)GW Modbus
gateway, as well as existing
automation systems

Compact design

> Space-saving, only 50 mm
(3 TE) wide
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Application Example

The Challenge

In Germany and Europe, numerous companies are legally re-
quired to systematically track and optimize their energy con-
sumption. In addition, some consumers rely on professional
energy management even without legal requirements—to
reduce energy costs, identify savings potential, and actively
contribute to climate protection. Precise energy measure-
ment is the foundation for legally compliant documentation
and successful optimization.
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The Scenario

A manufacturing company operates multiple machines and
production lines. To meet legal requirements, make energy
costs transparent, and identify potential savings (e.g., ener-
gy management according to ISO 50001 or energy audits
according to DIN EN 16247), an intelligent energy measure-
ment system is required.

The Solution

This is where the system solution from METZ CONNECT co-
mes into play. With a smart combination of the NG4 power
supply unit, the web-based EWIO2-M data logger, and the
MR-(F-)SM4x energy meter with current transformers, ener-
gy data can be recorded with precision.

The stored energy data can be analyzed and visualized di-
rectly using the EWIO2-M(-BM)’s integrated Node-RED.
Integration into higher-level systems is achieved either via
Modbus TCP using the Modbus gateway or via Modbus RTU
with third-party systems.

A detailed overview of all system components can be found
on pages 10 and 11 of this brochure.
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Your benefits

> Compatible with MR-(F-)GW, EWIO,-M(-BM), and > Flexible thanks to various transformer types and current ranges
third-party systems via Modbus RTU > Retrofittable without downtime thanks to folding transformer

> Measurement accuracy according to Class B > Measurement of up to 3 phases plus neutral conductor

> Seamless energy data acquisition from machines and > Recording of current, voltage, active power, reactive power,
systems through to central evaluation apparent power, and other relevant energy parameters
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System Overview

METZ
CONNECT

We realize ideas

Y Overview
f‘é"’ System
/0 Input/Output

Functional modules

% Settings

[ Energy meter 1

Data Server
2 Node-RED

() Logout

]

Ethernet

Settings
Baud rate 19200

Parity and stop bits

Change settings

Functional modules

To activate the current settings for functional modules, seach must be started
The table shows configured functional modules. Unattainable functional modules are marked by a red cross and may be deleted.

Address Variant Conversion ratio

MR-SM4i Current Please select here

Search for Functional Modules

Modbus RTU

Modbus TCP

Data logger
EWIO,-M (-BM)

MR-SM4i MR-F-SM4i

MR-SM4u

x4 x4
J————— ———
Transducers 100/1 A Transducers 100/5 A

Transducers 100/333 mV

MR-F-SM4u

Rogowski Coil
1000 A/50 mV
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() ()

PLC PLC

Modbus TCP Master Devices

MR-SM4i: Device settings

METZ :
CONNECT Settings
Variant Conversion Ratio
We realize ideas
Current Please select here v

Reset active energy L1-L3 positive
3 Device settings i oy positi

Modbus Gateway Resetreactive energy L1-L3 positive
M R-( F) -GW w5 RS-485 Reset apparent energy L1-L3 positive

Q Custom request Holding-Register values

Address  Value Unit Description

Close

X Active energy L1 positive
Active energy L2 positive

. Active energy L3 positive
Third-party
manufacturer
gateway

Active energy three phase positive

RMS line voltage L3-L1
RMS line avg value voltage
RMS line current L1

RMS line current L2

RMS line current L3

RMS line current N

Energy meters can be accessed via the IP
network using the integrated web server
of the MR-(F-)GW Modbus gateways and
the EWIO,-M(-BM) data logger.

The energy meters are conveniently con-
figured via a user-friendly web interface.
Preconfigured templates for the energy
meters in the MR-(F)GW and EWIO,-M(-
BM) enable quick and easy commissioning.

Modbus RTU Slave Devices When integrating into third-party Mod-
bus systems, configuration is performed
directly via standardized Modbus registers.
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Integrated Node-RED Environment o

Node-RED

The EWIO2-M(-BM) data logger features an integrated cy analyses. If power limits are exceeded, email notifications
Node-RED environment. Node-RED is a graphical de- can be sent automatically. Custom energy dashboards with
velopment environment that allows the collected energy real-time displays, consumption charts, and historical eva-
data to be processed, analyzed, and visualized directly — Iuations can be created.

simply via drag-and-drop in a web browser.

The energy measurement values from the connected energy

meters are available in Node-RED. For example, you can de-
tect load peaks, calculate energy costs, or perform efficien-

Flow Example
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The flow example demonstrates energy monitoring: Measurement values are retrieved, checked against power limits, and an
alarm is sent if limits are exceeded; simultaneously, the data is visualized in the dashboard.



Energy Dashboard
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= Energy meter

7
Device Information
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MR-SM4i 0
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The energy dashboard displays all key metrics: current power, energy consumption, and historical trends.
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Product Overview
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11084114

1108411470

11084115

1108411570

MR-SM4i

MR-F-SM4i

MR-SM4u

MR-F-SM4u

Modbus RTU Meter,
via current transformer
(secondary 1A/5A)

Modbus RTU Meter,
via current transformer
(secondary 1A/5A)

Modbus RTU meter,

via current transformer
(333 mV) / Rogowski coil
(50 mV)

Modbus RTU meter,

via current transformer
(333 mV) / Rogowski coil
(50 mV)

Screw terminal

Spring-loaded terminal
(push-in)

Screw terminal

Spring-loaded terminal
(push-in)

Compatible current
transformers

Current transformers with
secondary current of
1Aand5A

Current transformers and

Rogowski coils with secondary
voltage: 22.5 mV/50 mV/225

mV/250 mV/333 mV

Detailed information and additional system components can be found on our website:

Wwww.metz-connect.com
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System components & accessories

Description Type P/N
=
E Modbus RTU / Modbus TCP Gateway MR-GW 11083001
;ﬁl Modbus RTU / Modbus TCP Gateway MR-F-GW 1108300170
o
M-Bus data logger EWIO,-M 110930
M-Bus / BACnet / Modbus data logger EWIO,-M-BM 110935
Power supply 24 VDC NG4 110561
Power supply 24 VDC NG4-F 11056170

~ Patch cable Cat6., AWG 26

RJ45 Patch cable

130845xxyy-E

Current transformer TAmini 50/5 A
Current transformer TAmini 100/5 A

Current transformer

1101810507
1101810508

Folding transformer current 100/1 A

Folding transformer

1101810509

Folding transformer current 100/5 A

Folding transformer

1101810510

Folding transformer current 50 A/333 mV

Folding transformer

1101810511

Folding transformer current 100 A/333 mV

Folding transformer

1101810512




METZ CONNECT GmbH
Im Tal 2

78176 Blumberg
Germany

Phone +49 7702 533-0
Fax +49 7702 533-189

info@metz-connect.com
www.metz-connect.com
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CONNECT

METZ CONNECT USA Inc.

200 Tornillo Way

Tinton Falls, NJ 07712
USA

Phone +1 732 389 1300
Fax  +1 7323899066

METZ CONNECT France SAS

28, Rue Schweighaeuser
67000 Strasbourg

France

Phone +33 388617073
Fax +33 388619473

METZ CONNECT AUSTRIA GmbH
c/o German chamber of commerce
in Austria

Schwarzenbergplatz 5, Top 3/1
1030 Vienna

Austria

Phone +43 1227 12 64

Fax  +43 12271266

METZ CONNECT Zhongshan Ltd.

Ping Chang Road

Ping Pu Industrial Park
Sanxiang Town

Zhongshan City, 528463
Guangdong Province

China

Phone +86 760 86365055
Fax ~ +86 760 86365050

METZ CONNECT Asia Pacific Ltd.

Suite 1803, 18/F

Chinachem Hollywood Centre,
1 Hollywood Road, Central
Hong Kong

Phone 4852 26 027 300

Fax =~ 485227 257522
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