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Power quality meter

Important safety instructions — please read

This document contains important safety instructions. Please read all the instructions and cautionary markings on the product
and on any accessories or itic included in the i ion. Failure to follow these instructions could result in
severe shock or possible electrocution. Always use extreme caution to prevent accidents.

Audience

and ion of electrical equi must be performed by qualified personnel, in compliance
with local electrical standards, wiring rules and the requirements of local power authorities and/or companies.
The Meatis strictly conforms to all related safety rules in design and test.

Safety regulations relevant to the location should be followed during installation, operation, and maintenance. Improper
operation may cause electric shock, or damage to property, inverter, or equipment.

These instructions are for use by skilled, qualified personnel who:

Meet all local and governmental code requirements for licensing and training for the installation of electrical power
systems with AC and DC voltages up to 600 volts.

Hold the required qualifications for installing grid-connected systems.

Have knowledge of the functional principles and operation of grid-connected systems and knowledge of the
installation of electrical devices.

Understand the risk associated with installing and using electrical devices and can implement appropriate risk
management strategies.

Symbols used in this manual

SYMBOL DEFINITION SYMBOL DEFINITION SYMBOL DEFINITION
LETHAL DANGER! ii DANGER! iii WARNING! Hazard to
Risk of electrocution. Risk of electrical shock. human life or equipment
FIRE HAZARD! N This product has re-cyclable K Do not dispose as
Follow instructions to avoid. @] parts. Dispose of correctly. 22 household waste

Operator’s manual;
operating instructions

Information. The information provided is important for the correct

Q&P

installation, operation and or maintenance of the equipment. Failure "'e’fs'o‘f;el appropriate
to follow the r could result in of the personal p

° equipment.
equipment warranty.

General safety
SYMBOL DEFINITION

CAUTION: Equipment damage.
Only use or i or sold by Matis Technologies or its authorised agents.

IMPORTANT. Do not attempt to install this equipment if it appears to be damaged in any way. See the Warranty
document for instructions on returning the equipment.

» matismart
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Power quality meter

Personal safety
SYMBOL DEFINITION

WARNING: PERSONAL INJURY
&  For work safety guidance contact your local WHS authority.
o Use the correct PPE e.g., safety glasses, ear protection, steel-toed safety boots, safety hard hats, etc.

@  Use standard safety practices when working with electrical equipment e.g., remove all jewellery, use insulated
tools, wear cotton clothing etc.
& @ Never work alone when installing or servicing this equipment. Have an assistant nearby.
 Ensure that children, pets, and other animals are kept away from the worksite.

o If the equipment is used in a manner not specified by the manufacturer, the protection provided by the
equipment may be impaired.

Equipment safety

SYMBOL DEFINITION

WARNING: LETHAL VOLTAGE
& © Review the system to identify all possible sources ofenergy Ensure all sources of power are disconnected

before performing any or n this Confirm that the terminals are de-
energised using a validated voltmeter (rated for a mlnlmum 1000 VAC) to verify the deenergised condition.

® SEM36408&SEM3740 contains no user-serviceable parts. Do not dismantle or attempt to repair the equipment.
Do not perform any servicing other than that specified in the installation or maintenance instructions unless
qualified to do so or have been instructed to do so by Matis Technologies technical support personnel.

 To avoid electric shock, disconnect the AC input of the equipment at least 5 minutes before performing any
installation or maintenance.

WARNING: FIRE HAZARD
@ ® Ensure AC, DC and ground cable sizes conform to local codes and are fit for purpose. See product manuals
minimum size requirements. Ensure all conductors are in good condition. Do not operate the unit with
damaged or substandard cabling.

CAUTION: EQUIPMENT DAMAGE

o Static electricity may damage electronic components. Take proper steps to prevent such damage to the
Inverter otherwise the warranty may be annulled.

$ matismart
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SEM3640&SEM3740

Muti-function, WiFi, S0,RS485 output

e Modular DIN-rail housing, 4U ( 72mm Wide )

o Compatible with LV, MV, HV applications

Rated input 333mV AC, Voltage L-L from 100V
up to 415V

Allows configure PTs, System wiring method Y/A

More than 300 electrical parameters measured
and displayed

Harmonic analysis of voltage and current up to
41st order

True RMS measurements ( 3 phase )

Phase sequence indication

Voltage Asymmetry ( Phase-Phase, Phase-Neural ),
Current Asymmetry

Max & Min & Average & demand measure
System and phase bidirectional energy
Programmable load Survey/Profile intervals
Dual source inputs for Utility / Generator backup
measurement .

LCD display, large clear backlight display for
perfect reading

Monitoring of the energy-consumption goes

via a SO pulse output

THD Up To
41st Order

Load Profile

D

System And Phase
Bidirectional Energy

Programmable Digital Output for Loadshedding, Export limitation

prevents excess electricity from being fed into the Grid for PV Q

projects etc.

Built-in RS485 communication port,modbus
protocol

Available the remote firmware upgrade of the
instrument

® Support Wi-Fi IEEE802.11b/g/n, support WiFi AP/STA mode

Lon)
[ ]

a=>

Modbus RTU,TCP/IP
Communication

» matismart
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Power quality meter

» 1.Technical description

* 11 Meter specification

3P4W: 3x120/208V , 3x220/380V , 3x230/400V ,

Nominal voltage(Un) 3%240/415V
3P3W: 3X100V, 3x208V, 3x220V, 3x230V, 3x415V
Voltage range(v) VL-L: 100V to 415V
[osaver 80A, 100A

Nominal input —
| Rogowski coil 400A, 600A, 1000A, 3000A

Power consumption of current

circuits(W) B
Frequency (Hz) 50/60
Pulse constant(imp/kWh) See nameplate for details
Operating Voltage 250V AC
Max.Load Current 3A@25°C
Type of contact Normally open
Coil resistance 720Q
Contact resistance 100mQ
Wireless Standard 80211b/g/n
Frequency range 2.412GHZ-2.472GHZ
802.11b: +17dBm % 1.5dBm (@11Mbps)
Transmitted power 80211g: +15dBm *+1.5dBm (@54Mbps)

802.11n: +14dBm +1.5dBm (@HT20, MCS7)

802.11b: -96dBm (@1Mbps)
802.11b: -89dBm (@11Mbps)
80211g: -91dBm (@6Mbps)
80211g: -76dBm (@54Mbps)
802.11n: -91dBm (@MCS0)
80211n: -73dBm (@MCS7)

Receive sensitivity

$ matismart
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® 1.2 Mounting

SEM3640&SEM3740 Meters are DIN rail mounted as per EN60715 international standards, to
mount on DIN rail use a screwdriver to release the lever on the bottom of the meter casing.

A specially designed Panel Mount Adaptor for Standard 92mm x 92mm panel cutout is also
available, Please contact timmy@matismart.com for further detaills.

Matis can supply din to panel kit.

Mounting
Voltage/Current terminals
Another terminals

RS485 cable

Ambient temperature
Storage temperature
Mechanical environment

Electromagnetic
environment

Protection against
penetration of dust
and water

Relative humidity
Protect class
Pollution degree

On 35mm rail, according to EN60715TH35
0~2.5mm?2 /2Nm

0.5~1mm?/0.2Nm

AWG18

-25°C ~ +55°C (Indoor meter)

-40°C ~ +70°C (Indoor meter)

M1

E2

IP51 ( frontal part )

75% without condensation
Il
2

» matismart
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® 1.3 Accuracy

Voltage 0.5% of range maximum
Current 0.5% of range maximum
Frequency 0.2% of mid-frequency
Power factor 1% of unity (0.01)

Active power (kW) +1% of range maximum
Reactive power (kvar) +1% of range maximum
Active energy (kWh) Class B EN50470-2022
Reactive energy (kvarh) Class 2 IEC 62053-23

® 1.4 Min/max/avg value
The smart meter stores a rolling min/max/avg measurement per phase of Voltage, Current, Power
(Active, Reactive, Apparent) , Power Factor and Frequency.

Min/Max/Avg per- phase voltage L-N

Min/Max/Avg per- phase current

Min/Max/Avg per- phase true power factor

Min/Max/Avg per- phase active power

Min/Max/Avg per- phase reactive power

Min/Max/Avg per- phase apparent power

Min/Max/Avg frequency

Min/Max/Avg current neutral

The smart meter defaults power factor Leading negative value, Lagging positive value.
® 1,5 Grid quality
The smart meter provides power analysis values that can be used to detect power quality
problems,diagnose CT wiring problems, phase sequence problem and moreThe smart meter
supports 41st harmonics analysis,phase sequence,phase-phase voltage asymmetry,phase-neural
voltage asymmetry,current asymmetry and the harmonics calculation is completed by the

hardware acceleration engine, which can realize the continuous calculation of every cycle. THD is
calculated for both voltage and current.

» The smart meter uses the following equation to calculate thd :
U= ,;(u,)’ THD, = G 10f)
L=(30) THD, = -x100(%)

Where: UH = the h" harmonic voltage; U1 = Fundamental voltage; IH=the h"harmonic current.
6
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® 1.6 Harmonics

Harmonics can reduce the capacity of the power system. The smart meter determines the individual
per-phase harmonic magnitudes for all voltage and current up to 41 harmonics.

» Measurement > Condition > Accuracy
Un>1%Un £5% Un
Voltage
Un<1%Un +0.05% Un
> 39 + 59
UGk Ih = 3%In 5% I
l4 < 3%In £015% In

» 2.Safety measures

/_\ DANGER! This warning means that a dangerous voltage may be present on the
terminals even for short periods.

& WARNING! Electrical instrument connections must be carried out only by
skilled technicians who are aware of the risks involved to the presence of
voltage.

o Before connecting, check the following:
1. The conductor wires are not Live.
2. The instrument is connected according to the appropriate diagram.
3. The power supply corresponds to the values on the instrument specification.
4, The instrument has been installed in a vibration-free and a suitable temperature environment.
5. The terminals are no longer accessible after being connected.

6. The wiring is carried out in accordance with the standards in force in the Country where
the instrument will be installed.

7. A circuit breaker and an over-current device (eg. 250 mA T type fuse) are installed between
the instrument power supply and the electrical system.

8. The connections are made respecting the polarities. Important: L1 of the voltage input = L1
of the ampere metric input.

9. Input and output polarities are respected when using current&voltage transformers, Rogowski
coils.

10. The terminals are fixed in such a way that the connection wires cannot be accidentally
disconnected.

» matismart
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» 3.0peration

e 3.1 Initialization Display

Full screen, display test
It will last for 2 seconds

Software & Hardware version , CRC verify
It will last for 2 seconds

e 3.2 Scroll display

The buttons operate as follow

‘ Scroll up the display screen
And change the parameter ( decrease 1)

v Scroll down the display screen
And change the parameter ( increase 1)

SET Confirm when a parameter has been changed

$ matismart
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The meter display items can be configured via RS485.The meter can display max 20 screens in
scroll display and 40 screens by button pressing.
Programmable display content as following:
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Power quality meter

¢ 3.3 Change Default settings via buttons

After a long press ( 3 seconds ) of the set button, the set-up screen will appear.
Steps:

Voltage system Modbus ID Baudrate Parity PT ratio

Scroll display mode

» General » Default » Range

PT ratio (rimary s secondery) 1-350

Modbus ID 001---254

Baud rate 1200---38400

Parity None,Even,0DD

Type of wiring 3P4W(Y ) 3P3W(A)
1P2W(!)

» matismart
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» 4,Wiring diagrams
* 41 Voltage/Current terminals

Ny

O
3P4W 3P3W 1P2W
2/5/8/M1 V1V2V3N(3P4W)
2/1/8 V1V2VV3 (3P3W)
e 4.2 Other terminals
21U A B ZN*€DO1D02
o4 -
[ L] ] | |
[i2 [13]15[16]7[36]37] [18]19 [20]21]22]23]
12&15 Programable S02 pulse output ( 12+, 15—)
13&15 Active test pulse output SO1 contact ( 13+, 15—)
18&19 Dual source ( utility and generator) selection ( AC230V ~)
20821 DO output
36 RS485 communication contact RS485A
37 RS485 communication contact RS485B

12
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® 4,3 RS485 Wiring

1200M or 64UL

\

Nn

V

N2

V

N1

RS485

RS232

1200

R=

1200

R=

]

Other systems <=

» 5,Dimensions mm)

AleT Electric

» matismart
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» 6.Available measurements

> Active energy > Unit > System > Phase > Reactive energy » Unit > System > Phase

Import (+) Total | kWh+ [ ] Import (+) Total | kvarh+ [ ]
T1import (+) kWh+ [ ) T1import (+) kvarh+ [
T2 import (+) kWh+ [ ] T2 import (+) | kvarh+ [ ]
L1 import (+) kWh+ (] L1 import (+) kvarh+ [ ]
L2 import (+) kWh+ [ L2 import (+) | kvarh+ [
L3 import (+) kWh+ [ ] L3 import (+) | kvarh+ [
Export (-) total | kWh- [ ] Export (-) total | kvarh- [
T1 export (-) kWh- [ ] T1 export (-) kvarh- [
T2 export (-) kWh- [ ] T2 export (-) kvarh- [ ]
L1 export (-) kWh- [ ) L1 export (-) kvarh- [ J
L2 export (-) kWh- ) L2 export (-) kvarh- [}
L3 export (-) kWh- [ ) L3 export (-) kvarh- [ )
/r;\é:ttive energy | wh PY Eg?ctive energy (kvarh )
iigynet | kwh e Tescthe o | @
ey Jiwn | @ [2resctive  karh | @
>Apparent energy > Unit > System > Phase
Import (+) kVAh+ [}
Export (-) kVAh- [}
Total kVAh (]

$ matismart
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The following table shows the complete instrumentation functions of all
SEM3640&SEM3740 meters. Depending on the meter's setting all or a subset of the
following functions are available.

» Electrical variable » Unit » 3P4W » 3P3W » 1P2W
Voltage L-N Vv [ J [}
Voltage L-L \Y [ [

Current L1 A [ [ [
Current L2 A )

Current L3 A (] [ ]

Current N A (] [}
Current, Total A o o o
Active power;Total kw [} [} [ ]
Active power, L1 kW [ ] [ ] [ ]
Active power, L2 kw (]

Active power, L3 kw [ [ ]

Reactive power;Total kvar [} [} [}
Reactive power,L1 kvar [ ] [ ] [ ]
Reactive power,L2 kvar [

Reactive power,L3 kvar (] [}

Apparent power,Total kVA [ [ [}
Apparent power,L1 KVA [ ) () o
Apparent power,L.2 kVA [

Apparent power,L.3 kVA [ ] [}

Power factor;Total PF [ [ ] [ ]
Power factor,L1 PF [ ] [ ] [ ]
Power factor,L.2 PF [

Power factor,L3 PF [ ] [ ]

Frequency Hz [ J [} [}
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» 7.Tariff control

On meters with tariff functionality ,the tariffs are controlled either via by dual source input or
communication .

» Multi-tariff mode » Describe
Buel souies Terminal 18,19 AC= 0V T1 active
Terminal 18,19 AC= 230V T2 active
TOU application: : Dual sources application:

230V AC

Load

Compatible with timer for TOU. Compatible with generator for dual sources.

$ matismart
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8.DO remote control

The meter has 1independent digital output. Use as Modbus remote controlled output .DO
type:3A,250V AC. Terminal 20 and 21is DO contact.

N

L3
L2
L1

L1 L2

Installation examples for three phase power quality meter - used for measuring consumption
and controlling electrical devices.

@ Remotely control and measure 3 phase power @ Remotely control and measure 3 phase power
consumption of one electrical device consumption of one electrical device
(for example: heat pump) (for example: oven)

2EEOR
ON/OFF
Measuring
VoA W v P

KAh  kvah  KWh  kWh

® matismart
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» 9,Load survey/profile

The electric meter demand feature provides users with the capability to
measure the highest electrical load within a chosen timeframe. With Modbus
programmability, users can set recording intervals ranging from 1 to 256
minutes, offering flexibility in data collection. When configured with a 15-minute
interval, the meter ensures a minimum of 42 days' worth of records, allowing
users to analyse and manage electricity consumption effectively. This feature
empowers users to tailor their monitoring preferences, gaining valuable insights
into usage patterns and demand fluctuations for informed decision-making.

»10.Pulse output (Terminals 12, 13 & 15)

The pulse output feature on your electricity meter allows you to monitor your
energy consumption remotely and accurately. This section will guide you on
how to use the pulse output terminals, which are labelled as 12 (Active Pulse),
13 (Programmable pulse) and 15 (Common), to access this valuable information.

What is Pulse Output?

The pulse output is a mechanism that generates electrical pulses at regular
intervals to represent your electricity consumption. These pulses are typically
used for remote calibration, monitoring, data collection, and billing purposes.
Each pulse corresponds to a predefined amount of energy consumed, and by
counting these pulses, you can track your electricity usage effectively.

»11.Programmable PT

The maximum setting range for PT ratio is 1-350.

»12.WiFi communication

SEM3640&SEM3740 is a smart energy meter with Wifi module . Wifi support
802.11b/g/n, frequency ranger:2.412GHz-2.472GHz. The instrument works AP or
STA mode. When a link is established between Wifi and PC or router, the device
parameters are searched and configured by web .

$ matismart
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Router
Internet Cloud
Quick connect to you Transfer the real-time
home Wi-Fi Network date to Cloud

Access the date via
pc software and App

The SEM3640&SEM3740 Meter is a versatile gateway for industrial IoT connectivi-
ty. Beyond its robust support for industry-standard Modbus TCP/IP and Modbus
RTU protocols for easy integration into existing control systems, it features built-in
MQTT connectivity with lightweight JSON data formatting. This enables the meter
to natively and securely transmit data directly to major cloud platforms such as
IBM Cloud, Microsoft Azure, and Google Cloud. Eliminating the need for additional
gateways, it streamlines the process of sending real-time field data to the cloud for
remote monitoring, storage, and advanced analytics. This seamless cloud integra-
tion  significantly ~ simplifies  loT  system deployment, making the
SEM3640&SEM3740 a cornerstone for building scalable and agile industrial loT
solutions.

» 13.Preventing reverse current of solar inverters

SEM3640&SEM3740 is installed on the main line at the incoming side of the
household, collecting real-time power and current magnitude and direction on the
busbar. When it detects current flowing towards the power grid (reverse current),
SEM3640&SEM3740 transmits the reverse current power data to the inverter via
WiFi or LoRa communication. Upon receiving the command, the inverter responds
within seconds , reducing the output power of the inverter, ensuring that the
current from the photovoltaic power station to the power grid always remains
close to zero, thereby achieving reverse current prevention and not sending
excess electricity to the grid.
19
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13.1 Preventing reverse current of single inverter

Three Phase Meter

T/ Oﬂ\

Grid
Inverter

Solar panel T

Grid

SISEES, /—\ ﬂ»

TSNS Grid
N

o Inverter

Solar panel

Smart energy Manager

Y

Grid
Inverter

a@—
Solar panel e

Grid
20




Power quality meter

»14.Maintenance

Complying with the safety standards outlined in EN50470-3:2022, the
SEM3640&SEM3740 puts the safety of users and maintenance personnel first. For
safe operation and maintenance, comprehensive safety information is provided in
the maintenance manual The location of the live parts in the smart meter is clearly
indicated in the manual. These live parts can be accessed during maintenance
activities, especially when the lid is removed. This information is crucial for mainte-
nance personnel as it allows them to take the necessary precautions to avoid
electric shock or any other accidents.

»15,Clean

e Preparation: Ensure the smart meter is disconnected or powered off to avoid any
electrical hazards during the cleaning process.

e Exterior Cleaning: Use a soft, dry cloth to gently wipe the surface of the smart
meter. For stubborn stains or dirt, lightly dampen the cloth with water or a mild
detergent solution and carefully wipe the affected areas.

e Drying and Reconnection: After cleaning, ensure the smart meter is completely
dry before reconnecting or powering it back on. Verify that all connections are
secure and that the meter is functioning correctly.

» matismart
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