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Univerzalni PQ monitor MEg45DIN

1/ INTRODUCTION

The MEg45DIN universal PQ monitor is designed for measuring and indicating protec-
tive functions at the LV level. It transmits measured data and evaluated conditions safely
via ETH interface and GSM network even after a power failure of all three phases. It
measures three voltages, three currents and two temperatures. It has a two-stage input
and a relay output.

For the measured quantities, it functions as a recorder, electric meter and voltage quality
analyser simultaneously without interruptions and gaps. The MEg45DIN monitor can
also be used for oscillographic recording of all measured AC voltages and currents.

For remote transfer of measured data and measurement parametrization, it has an RS485
and ETH interface and contains a GSM communication module. For time synchroniza-
tion with a resolution of 1 ms, it contains a GPS time synchronization module.

It measures voltage and current quality parameters using class A methods with class A
or S accuracy. It statistically evaluates all voltage quality parameters specified by EN
61000-4-30, ed. 3, including harmonic and interharmonic voltages and currents up to
125 and rapid voltage changes. It records their time courses in individual phases.

It measures energy in four quadrants and records three-phase and single-phase meas-
urements using six-register time series, allowing subsequent evaluation over any select-
ed time range. It also measures phase active energy (supply, consumption) during rapid
changes in the directions of the energy flows.

In the recording function, the monitor measures and processes all measured quantities,
evaluates powers, energies and harmonics up to the order of 64.

When recording voltage phenomena and events on currents, the monitor, aside from
recording the course of U, ., -and 1,
taneously measured voltages and currents, for voltages up to twice and for currents up to

ten times the rated value with pre-trigger.

L also makes oscillographic records of all simul-

It has protection functions for identification of overvoltage, undervoltage, voltage and
current unbalance, reverse current flow signalling and MV fuse blow.

The voltage measuring inputs are designed for direct measurement of three-phase voltag-
es at the LV level even in CATIV/300V environments.
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The current inputs are designed for indirect measurements only. The MEg45DIN has
two standard current input versions. The first standard version features electronically
switched current inputs with ranges of 5A and 1A for instrument current transform-
ers and split-core transformers MTPD.51 or flexible sensors AMOSm/1A. The second
standard version allows, according to EN 61 869-6, the connection of low-power current
sensors LPCT, TORv and TORm toroids with voltages of 225 mV or 150 mV or 22.5 mV.

A special version allows the direct connection of flexible AMOSm sensors.

The MEg45DIN universal monitor has a galvanically isolated two-stage input and a con-
trolled output switching contact relay. The USB interface is intended for local commu-
nication. The galvanically isolated RS485 interface, ETH interface and the integrated
GSM module allow remote data transfer, remote parametrization of the measurement,
on-line reading of the measured data and updating of the control program of the proces-
sor's measurement core. The remote data transmission via the ETH interface and GSM
network is secured by IKEv2/IPsec and L2TP/IPsec protocols of the LINUX operating
system.

AES-256 encrypted measurement data can be transferred from the instrument using
an authorized flash drive. This can also be used to transfer the uniform parametrisation
values of the measuring campaign and update the measuring FW.

All three voltage inputs of the MEg45DIN monitor have an overvoltage category of
CATIV/300V. It can also be powered with an auxiliary DC supply voltage in the range
of 10 to 30V. The power supply of MEg45DIN contains supercapacitors that provide
uninterrupted measurement and remote communication even in the case of short power
outages with a total duration of up to 30s.

2/ SW INFORMATION

Local (USB) and remote (IP address) parametrization of the measurements, which in-
cludes specifying the recording interval, current transformer conversions and specifica-
tion of the measured quantities, initiating the measurements and reading the measured

data from the MEg45DIN monitor, is handled by the program PQ_MEg [1].

The program DV_MEg [2] displays the measured data in graphical and tabular form.
This program always works with one instrument.

The program MEgA_Explorer [3] allows the display and detailed analysis of data from
the local SQLite database. It is a Windows application installed on a PC or server. It is
mainly focused on the detailed analysis of data from a single measurement, but also sup-
ports selected bulk functions (e.g. measurement reports).
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The web application WebDator2 [4] allows multiple access for data display. It is mainly
focused on large groups of instruments, for overview and informative evaluations and
summary analyses. The application works over a PostgreSQL or Oracle database.

Continuous remote automatic data reading of one, but especially multiple instruments
available on the network, including monitoring of input states is performed by the
MEgA_Merci Multi system [5], which works as a Windows OS service on the server.
Periodic data reading is performed at a set interval, usually daily. The system reads newly
measured data since the previous reading. The read data is stored in a SQLite, Post-
greSQL or ORACLE database. The program also performs automatic exports in CSV
format and reports on voltage quality in the form of emails. The program can be used to
remotely update the DSP processor core FW after checking the transfer.

With the exception of the WebDator2 program, the mentioned programs, including their
manuals, are available at http://www.e-mega.cz/DL/

The MEg45DIN PQ monitor also enables work with third-party SW through the MOD-
BUS RTU protocol, or it can transmit measured data as set via EN 60870-5-104 or
DLMS/COSEM protocol. For presentation in other systems, CSV formats can be used,
which can be customized. The instrument has web interfaces enabling displaying actual

values of selected variables over a web browser
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3/ DESCRIPTION OF THE INSTRUMENT

3.1 Design

The MEg45DIN monitor in Fig. 1 is designed for fixed installation on a DIN TS35 rail.
It is housed in a polycarbonate self-extinguished box measuring 108 x 90 x 61 mm. The
structural elements of the MEg45DIN monitor are shown in Fig.2. Above the monitor
panel is a tilting transparent cover that can be sealed to protect the SIM card inside the
monitor panel. In the transparent panel cover near the USB and ETH connectors are
holes allowing handling of the corresponding cables. The GPS and GSM antenna cables
are ficted with angled connectors and are routed vertically down under the tilting cover.
The inlets of measured voltages, currents, temperatures, input and output signal, RS485
interface and auxiliary DC power supply are realized via screw terminals for a wire
cross-section of up to 4mm?. The MEg45DIN monitor on a DIN rail can be installed
under the panel of the LV cabinet that covers terminals and increases the resistance to
mechanical stress.

The measured voltages are fed to the terminal group U1, U2, U3 and N. The three yellow
LED indicators under terminals U1, U2 and U3, when illuminated continuously, indi-
cate the presence of input voltages within the pre-set tolerances. If the measured voltage is
outside the pre-set tolerances, the corresponding LED flashes. For the description of volt-
age LED indication, see Table 1. The MEg45DIN universal monitor has three-phase AC
supply from measuring inputs, and any measured voltage is sufficient to supply power.

Fig. 1: Dimensions of MEg45DIN with a tilting cover
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The first standard version has electronic switching of the rated current of 5A or 1A for
solid-core current transformers or MTPD.51 split-core transformers or AMOS/1A flexi-
ble sensors with a powered converter.

The other standard version with a voltage of 225 mV, 150 mV or 22.5 mV is for low-power
current sensors.

A special version of the MEg45DIN monitor is also available with modified current in-
puts for directly connected loops of AMOSm flexible sensors of rated current from the
30A/100A/300A/1000A/3000A/5000A range. The AMOSm sensor loop length

can be 200 mm or 400 mm or 600 mm.

On the unit's panel is a green RUN LED indicator signalling the activity of the
MEg45DIN monitor. The RUN LED indicator states are described in Table 1.

Auxiliary DC supply voltage rated 12V . to 24V . is to be connected to AUX termi-
nals, with the positive pole to the + terminal and negative pole to the — terminal.

Type Pt1000 resistance temperature sensors are to be connected between two T1 termi-
nals and two T2 terminals.

The OUT output signal is realized via a switching contact of a polarized relay, which thus
retains the last state even after a power outage. The IN terminals are to be connected to
a galvanically free external contact and its power supply is internal voltage from the mon-
itor. However, it can also be powered from an external power supply up to 30V.

For local reading of measured data by a computer and measurement parametrization,
there is a miniUSB connector on the panel of the instrument. Local parametrization and
data reading can also be performed using a flash drive, where measured data are saved
in CSV format. Remote communication is realized via an RS485 interface on terminals
A, G, B. For remote communication and the built-in Webserver function, it is possible
to use the Ethernet interface with an ETH RJ45 connector located on the panel of the
monitor. For remote communication via GPRS to LTE data transmission over the GSM
network and for time synchronization via GPS, there are screw connectors for GSM and
GPS on the front panel of the monitor, which are connected to the corresponding anten-
nas via angled connectors. The size of the SIM card is NANO SIM.

The panel indicates the type of the MEg45DIN monitor, S/N serial number and QR
code with a description of the monitor. On the right side of the MEg45DIN monitor is
a rating plate specifying the rated values of measured voltages, currents, frequency, supply
voltage and input power of the unit and safety pictograms.
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Fig. 2: Design elements of the monitor
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Tab. 1: Description of MEg45DIN elements
Item | Group name | Description
1 | Voltage inputs | Terminals U1, U2, U3 for direct voltage connection of phases L1,
L2, L3 and neutral conductor PEN to Nm terminal
2 | Current Pair of terminals I1, 12, I3 for connecting secondary currents or vol-
inputs tages of current transformers or current sensors installed on phases
L1, L2, L3. Terminals labelled S1 are input, S2 are output The S1
terminals of the first standard version connect to the common con-
ductor S. The S1 terminals of the second standard version connect
to the common conductor S inside the monitor.
3 | RF grounding | The terminal == connects to the PEN conductor or to ground
4 | RS485 inter- | Terminals for connecting the RS485 data interface, where terminals
face A and B are communication terminals and the shield connects to
the G terminal
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Item | Group name | Description
5 | DCsupply AUX terminals for connecting auxiliary DC supply voltage with
voltage a rated value of 12-24V
6 | Temperatures | Terminals for connecting two Pt1000 sensors measuring tempera-
tures T1 and T2
7 | Output OUT terminals of the switching contact of the output bistable relay
8 | Input Terminals IN of the galvanically isolated two-stage input
9 | USB2.0 Mini USB connector for local data transfer
interface
10 | ETH RJ45 connector for ETHERNET 100Base-Tx interface for remote
interface darta transfer. A wiring example is shown in Figure 16. Meaning of
LED indicators:
e green LINK; LED indicates the speed of the data line on
100 Mbit/s; off 10 Mbit/s
» orange ACTIVITY; LED indicates data transfer by lighting
11 | GSM antenna | Angled connector for connecting a GSM antenna
12 | GPS antenna | Angled connector for connecting a GPS antenna
13 | SIM card NANO SIM card goes into the indicated slot
14 | RUNLED * Briefly interrupted lighting; the monitor measures according to
the programmed parametrisation
* Repeated short flashing; the monitor is programmed, it does not
measure yet. It is not the default measurement start time yet or
the monitor has not been powered at the time of delayed start and
could not start measurement
¢ Alternating lighting 1:1 — oscillographic record
* Continuously on; indication of a fault condition
* Continuously off; indication of a fault or deactivated power supply
15 | LEDs State of measured phase voltages on terminals U1, U2 and U3:
U1, U2, U3 * continuously on; the voltage is in the pre-set working band

(standardized 0.9U, to 1.1U))
* one flash; voltage is in the pre-set interruption band
* two flashes; voltage is in the pre-set drop band

* three flashes; voltage is in the pre-set increase band
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Item | Group name | Description

16 | Lock of the
DIN rail

On the upper and lower side of the device base are orange latches
that must be unlocked when removing the device from the DIN rail
and inserted when installing the device on the DIN rail

17 | Rating plate

The rating plate lists information applicable to the monitor

18 | Antenna holes

In the indicated areas are holes prepared for antenna cables

Examples of variants of rating plates for individual versions of MEg45DIN monitors are

shown in Fig. 3. Voltage, power supply and the design are the same for all versions. Volt-
age inputs that are also used for three-phase AC power supply have a rated phase voltage
value of 230 V. The maximum value of measured and supply voltage in a CATIV envi-
ronment is 300 V. The rated value of AC voltage frequency is 50 Hz. DC supply voltage
has a rated value of 12—24V. Individual versions have different current inputs.

The first standard version has a current input rated for both 5A and 1 A AC rated values.

The second standard version has a single rated AC voltage value of 225mV, 150mV or

22.5mV. It corresponds to the rated primary current value of the low power sensor.

The third, non-standard version is prepared for connecting loops of an AMOSm flexible

current sensor, which can be used to measure currents with a rated value of 30—5000A.

Fig.3: Examples of rating plates of the MEg45DIN monitor

First standard version

Second standard version with a current
sensor rated voltage of 225 mV

MEg45DIN ME

MEg45DIN MR

Un= 230V, Umz = 300V CAT IV, 460V CAT I

Un= 230V, Umaye = 300V CAT IV, 460V CAT W

1,=5A, 1An, o= 101, [ 1= 50Hz

Up= 225V~ Upnm= 10U, | f,= 50Hz

Supply: 3xl,/230WN, U 10 4V=, P=T,0W

Supply: el 230V, U, /10:24V= P=7,0W

€ A F Kos CAT N/300V~ [C]

CE A E Ikos CAT IV/300V~ [E]

Special version for flexible AMOSm sensors, for example AMOSm/300A

MEg45DIN LMER

Un= 230V, Umee= 300V CAT IV, 460V CAT Il

| nasos= FOOA, loge apacs= BO0A | 1= 50Hz

Supply: 3xU,/230V~, U,/10:24V= P=7,0W

CE A F ikos CAT V300V~ [0]

10
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3.2 Functions of the monitor

The MEg45DIN universal monitor is a class A or S instrument whose measurement
methods meet the requirements of class A according to EN 61000-4-30, ed.3. The meas-
urement methods and uncertainties of the measured quantities are tested according to
EN 62586-2 and the effects of operating conditions according to the procedures spec-
ified in EN 62586-1. It measures voltage quality parameters without any interruptions
or gaps. The device measures all voltage and current phenomena that have occurred at
a measured point during measurement and performs statistical evaluations, including
evaluations of extreme values of all measured variables. It measures signal size and records
HDO telegrams. It measures energy in all four quadrants. It has protection functions for
identifying undervoltage, overvoltage, voltage and current unbalance, signalling inter-
rupted phase of LV distribution, grounding interruption, blown MV fuse and direction
protection.

For voltage phenomena, events on currents up to 101 _and changes at the two-stage input,
it records the courses of RMSY2 effective values and oscillographic time courses, both
with pre-trigger. The MEg45DIN monitor has a two-stage input with internal supply
voltage enabling also external power supply and a switching contact of a relay, the second
contact of which is controlled by the processor.

The MEg45DIN universal monitor can be set for the function of recording oscilloscope,
in which it records measured voltage and current values for a defined period. During os-
cillographic recording of details and the recording oscilloscope function, three measured
voltages and three measured currents are sampled simultaneously with a rate of 256 sam-
ples per period. The oscillographic recording uses a 20-period pre-trigger before the event
initialization. Also the number of periods, i.e. the length of the oscillographic record, is
SW-adjustable and depends on the extent of allocated memory space. Initiation of the
recording can be derived from exceeding the specified limits by any of the six mentioned
variables or from the change of the state of the input two-stage signal. The use of auto-
matic remote transmission of measured data can minimise the requirements for memory
space in the monitor.

The record of courses of all eight measured quantities in the form of RMSY2 defined by
the voltage quality standard has a fixed pre-trigger of 1s length and the possibility of
recording up to 400 events with a duration of 300s.

Currently, the instrument supports the MODBUS protocol at the RS485 interface and
the MODBUS RTU and P104 protocols at the Ethernet and GSM interface (according
to IEC 60870-5-104). Both protocols can be used to set the device, download data and
update the firmware of measuring functions. Measured data are saved in CSV files. The
DLMS/COSEM protocol is implemented for data loading. Time synchronization is en-
abled using the NTP protocol.

1
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To synchronize the function of multiple monitors, the positive zero-crossing of the first
phase fundamental harmonic voltage can be used.

The MEg45DIN universal PQ monitor has secure data transmission with IKEv2/IPsec
and L2TP/IPsec protocols. The SSH protocol can be used to connect for management of
the Linux Debian system, running on the ARM core of the processor and enabling the
implementation of advanced communication and other superstructure functions.

3.2.1 Indication on the MEg45DIN panel

After switching on the power supply of the instrument and the delay of the check of
the HW and minimum charge of the internal uninterruptible power supply, the correct
operation of the device is indicated by intermittent lighting of the RUN LED. The inter-
mittent lighting of the RUN LED has the following meanings:
* Briefly interrupted lighting — the monitor measures according to the programmed
parametrisation

* Repeated short flashing — the monitor is programmed but does not measure yet be-
cause the pre-set time for the start of measurement has not come yet or the monitor
was not powered at this time and could not start measuring.

* Alternating lighting 1:1 — oscillographic record
e The RUN indicator continuously on or off signalizes a fault, LED going off can also
mean a loss of power supply.

The yellow LED indicators U1, U2 and U3 indicate the states of measured phase voltages
on inputs U1, U2 and U3:
* Continuously on — voltage is in the pre-set working band (standardized 0.9U_ to
11U)
* One flash — voltage is in the pre-set interruption band
e Two flashes — the voltage is in the pre-set drop band

¢ Three flashes — the voltage is in the pre-set increase band.

LEDs in the ETH connector indicate:
e The green LINK_LED indicates the data line speed (on =100 Mbit/s, off = 10 Mbit/s)
e An illuminated orange ACTIVITY_LED indicates data transmission.

12
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3.2.2 Measuring functions

The scope of measured variables depends on the measurement connection and measure-
ment parametrisation. Measured data can be divided into data of continuous phenomena
of voltage quality, data of rapid voltage changes, data during one-off voltage phenomena
and events related to currents, recorder data, electric meter function data, data from
measurements of active energy during rapid changes of flow direction and data of HDO
signals. Measurement methods are specified in EN 61000-4-30, ed.3.

Data of continuous phenomena of three-phase voltage quality at the terminal for an ag-
gregation interval (10 min):
- Number of frequency values in the range of +1%f and in the range of +4% to

-6%f

n

- Number of frequency values out of the range of +1%f and out of the range of
+4% to -6%f

- Frequency f— average, minimum, maximum

- Unbalance of voltage u2 and current i2

- Zero-sequence imbalance of voltage u0 and current i0

Data of continuous phenomena of phase voltage and current quality for each aggregation
interval (10 min):

- Voltage — average, minimum, maximum in time and frequency domain

Current — average, minimum, maximum in time and frequency domain

Voltage deviations U, U
Flicker P_and P,

THD, voltage harmonic distortion factor

Direct current component U .
- Basic to 125th harmonic of voltage with a proportion of adjacent interharmonics

Centred subgroups of interharmonic voltages up to the order of 125.

- Basic to 125th harmonic of current with a proportion of adjacent interharmonics

Centred subgroups of interharmonic currents up to the order of 125.

Voltage of signals in network voltage (HDO) — average, maximum
- Number of 3 intervals for voltage evaluation of signals in network voltage

Number of 3 s voltage values of signal in network voltage above set limit.

Data of rapid voltage changes — RVC
- Start time of rapid voltage change
- - Period of duration of a rapid voltage change in ms

- - Average voltage in balanced state before RVC
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Average voltage in balanced state after RVC

Maximum absolute difference between U

before RVC

- Maximum absolute difference of ten-period voltage U
voltage before RVC

Curves of voltage U

during RVC and balanced voltage

RMS1/2

at RVC and balanced

RMS10

and current I

RS2 sy At RVC with time data

Oscillograms of courses of voltage and current during RVC with time data.

Note: Description of the RVC (rapid voltage change) parameter:

The instrument records rapid voltage changes according to IEC 61000-4-30 ed. 3.
The algorithm is based on sliding measurement of 100 values of U, . in each
phase. When parametrizing the device, the user defines a threshold value of voltage
U is1/, change for starting recording and a size of hysteresis after the rapid change
and return to the balanced state. Rapid changes are characterized by the time of
beginning, the duration, the difference in voltage between balanced states before
a rapid change and after it (AU ) and the maximum difference between voltage
U, i1/, during a rapid change and balanced state voltage before the start of a rapid

change (AU ).

A record of rapid changes can be extended in user SW by a record of the entire
course of U, o, - values. When the limits of voltage phenomena (0.9U and 1.1U))
are exceeded, the rapid voltage change recording is cancelled and the event is eval-

uated and stored as a voltage phenomenon.

Data during one-time voltage and current phenomena :
- Time of phenomenon occurrence
- Phenomenon duration

- Moments when the limits for interruption, dip and swell of voltage and current are
exceeded

Residual and maximum values of voltage, maximum values of current

- Courses of voltage U and currents I

RMS1/2 RMS1/2
Oscillogram of the courses of voltage and current during a one-time phenomenon

- Harmonic voltage and current values during a one-time phenomenon

Recorder data for each aggregation interval and phase (from I's to 15 min, according to
the parametrisation).
Phase:

- Voltage U, —average, minimum, maximum

- THD, voltage harmonic distortion factor

- Direct-current component of voltage U ,

14
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Harmonic components of voltage Uy, of order n from 1st to 64th,
Currents [ , — average, maximum

THD, current harmonic distortion factor

Current harmonics I, of order from 1st to 64th,
Active power — average, minimum, maximum
Reactive power — average, minimum, maximum
Apparent power — average, minimum, maximum
Deformation power — average, minimum, maximum
Power factor PF and cos @

Active power 1stH — average, minimum, maximum
Reactive power 1stH — average, minimum, maximum
Apparent power 1stH — average, minimum, maximum

Active and reactive energy E,, E, E E E E

QC/Ps? ~QLIPY> TQC/P-> QLIP-

Phase-to-phase:

Voltage Ucf— average, minimum, maximum

Three-phase:

Active power — average, minimum, maximum
Reactive power — average, minimum, maximum
Apparent power — average, minimum, maximum
Deformation power — average, minimum, maximum
Unbalance power - average, minimum, maximum
Power factor PF and cos ¢

Active power 1stH — average, minimum, maximum
Reactive power 1stH — average, minimum, maximum
Apparent power 1stH — average, minimum, maximum

Unbalance power 1stH — average, minimum, maximum

HDO telegram data:

HDO telegram transmission start time

HDO telegram phase

Address and command part of the HDO telegram
Minimum and maximum voltage of HDO telegram marks

HDO telegram carrier frequency

15
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Data of electric meter function for output and each phase from the beginning of factory
setting and from the start of measurement:

E E E

- Active and reactive energy E, E, E qcme Equ.

QC/P¥ QLIPS

Data of the function of active energy measurement during rapid changes of flow direction
for the terminal and each phase from the beginning of the measurement according to the
measurement parametrization:

- Half-period values of active energy

- Aggregated values of active energy

Measured data can be transferred both by the MODBUS RTU or EN 60870-5-104 pro-
tocols, in the CSV format, a description of which is provided in [4] and [5].

3.2.3 Description of the measurement of energy during rapid changes in the
direction of its flow

Common instruments for measurement of power and energy work with a basic meas-
uring interval in the order of tens of basic frequency periods. It can, in the case of rapid
changes in the flow direction, e.g., at the places of connection of power supplies in a dis-
tribution grid, result in inaccurate recording and inaccurate evaluation of energy flows.
The basic evaluating interval in the fast energy measurement function is one half-period
(10 ms at a frequency of 50 Hz) and thus even such short overflows are written to the cor-
responding registers. The registers are separate for each phase. Depending on the settings,
it is possible to aggregate all half-period values of active energy into one register during
the entire measurement period or to set a time interval during which the half-period val-
ues are aggregated into the corresponding registers. Higher SW then enables displaying
power and energy into a table or graph, or exporting to a .CSV file.

3.2.4 Protection functions

Protection functions are user-adjustable, examples of settings are shown in Fig. 4. De-
pending on the input, activation of the protection function can close the output relay and
send a message via the RS485, ETH or GSM interface. Also, the recording of phase volt-
age and current courses and voltage and current unbalance into the monitor’s memory
when the protection functions activate is uniform.

The memory always stores the last 12 events of each type of fault.

16
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Fig. 4: Examples of setting protection and signalling functions

0.

Re 2

[] Two-stage undervoltage protection
Relay closing in case of event

Level 1 lmit U1<(x) [%]

Level 2 limit U2<(x) [%]

Blocking protecton at U< (x) [%]
Detection time U1 [s]

Detection time U2 [s]

0

R=2

[1 Two-staae overvoltage protection
Relay closing in case of event

Level 1 limit U1>(¢) [%]
Level 2 limit U2:(x) [%]
Detection time U1 [s]
Detection time U2 [s]

[ Protection accerding to voltage asvmmet <}

Relay closing in case of event Re 2

Limit unbalance [%]
Blocking protecton at U<(x) [%&]
Detection time [s]

[] protection according to current asymmet E)

Relay dosing in case of event Re 2

Limit unbalance [%%]
Blocking protecton at 1<(x) [%]
Detection time [s]

[] signaling of blown MV fuse

Relay dosing in case of event Re2

ige drop limit of two voltages [%G]
Limit unbalance [%a]
Detection time [s]

[] pirectional protection

Relay dosing in case of event Re 2

Voltage drop limit [%6]

Overcurrent limit in the wrong direction [%]

25.00

Directional protection activation delay [sec]

Two-stage undervoltage protection function

In the function input, the user sets the limit of the 1st stage and the lower limit of the 2nd
stage of undervoltage in % U, the Ist stage detection time and detection time of the 2nd
stage in seconds. In addition, the user sets protection blocking at a phase voltage lower
than the set value. Optionally, you can set the closing of the output relay and message

sending.

17
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With the undervoltage protection function, the instrument continuously evaluates inde-
pendently for each phase whether all evaluated voltages are under the undervoltage limit
within the detection time. If so, the protection function activates. The instrument records
the activation time, the affected phase, the undervoltage value at the moment of protec-
tion activation as well as the course of RMSY phase voltages and currents. According to
the initial setting, it sends a message and closes the output relay, which remains closed for
the duration of the undervoltage.

Each evaluation of voltage above the detection limit of the 1st stage resets the evaluation
of the detection time of the given phase.

A voltage drop of any phase under the blocking level blocks the function of the two-stage
undervoltage protection in that phase.

Two-stage overvoltage protection function

In the function input, the user sets the limit of the 1st stage and the limit of the higher
2nd stage of overvoltage in % U, the 1st stage detection time and detection time of the
2nd stage in seconds. Optionally, you can set the closing of the output relay and message
sending.

With the overvoltage protection function, the instrument continuously evaluates in-
dependently for each phase whether all voltages evaluated in succession are above the
detection limit within the detection time. If so, the protection function activates. The
instrument records the activation time, the affected phase, the overvoltage value at the
moment of protection activation as well as the course of RMSY phase voltages and cur-
rents. According to the initial setting, it sends a message and closes the output relay,
which remains closed for the duration of the overvoltage.

Each evaluation of voltage under the overvoltage limit of the 1st stage resets the evalua-
tion of the detection time of the given phase.

Function of protection according to voltage unbalance

In the function input, the user sets the limit of the u2 unbalance of three-phase voltage
in %, the detection time in seconds and protection blocking at phase voltage lower than
the set value. Optionally, you can set the closing of the output relay and message sending.

For protection according to voltage unbalance, the instrument continuously evaluates
the u2 unbalance. If all unbalance values evaluated within the detection time above the
unbalance limit, the protection function according to voltage unbalance activates. The
instrument records the moment of action, the value of voltage unbalance at this time, the
course of RMSY2 phase voltages and currents and, according to the initial setting, sends
a message and closes the output relay. The relay remains closed for the duration of the
increased voltage unbalance u2.
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Each evaluation of voltage unbalance of a value lower than the set limit resets the detec-
tion time. A voltage drop of any phase below the blocking limit blocks the protection
function.

Function of protection according to current unbalance

In the function input, the user sets the limit of current unbalance of three-phase current
i2 in %, the detection time in seconds and protection blocking at phase current lower
than the set value. Optionally, you can set the closing of the output relay and message
sending. The two-voltage drop limit and the unbalance limit are preset.

For protection according to current unbalance, the instrument continuously evaluates
the i2 unbalance. If all unbalance values evaluated within the detection time above the
limit, the protection function according to current unbalance activates. The instrument
records the moment of action, the value of current unbalance at this time and records the
course of RMSY2 phase voltages and currents. According to the initial setting, it sends
a message and closes the output relay. The relay remains closed for the duration of the
increased current unbalance i2.

Each evaluation of current unbalance lower than the set limit resets the detection time.
A current drop of any phase below the blocking limit blocks the protection function.

Function of indication of a blown MV fuse

In the input of the function of indication of a blown MV fuse of a MV/LV transformer,
there are different connections Dynl, Dynll, Dzn0 and Yzn11. The user sets the detec-
tion time in seconds and optionally the output relay closing and message sending.

With the blown MV fuse indication function, the parameters corresponding to a blown
MYV fuse are continuously evaluated at the LV level. If all parameters evaluated during
the detection time correspond to a blown MV fuse, the protection function activates. The
instrument records the moment of protection activation, the course of RMS¥2 phase volt-
ages, currents and voltage unbalance and, according to the initial setting, sends a message
and closes the output relay. The relay remains closed for the duration of the evaluation of
a blown MV fuse.

Each evaluation that does not correspond to a blown MV fuse resets the detection time.
Direction protection function

In the function input, users set the limit of voltage drop in % of the rated voltage, the
limit of overcurrent in the wrong direction in % of the rated current and the protection
activation delay time in seconds. Optionally, you can set the closing of the output relay
and message sending.
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With the direction protection function, the instrument continuously evaluates the cur-
rent flow direction. If all current values evaluated during the delay time are in the wrong
(opposite) direction, the direction protection function activates. The direction protection
function immediately activates if the value of current in the wrong direction exceeds the
overcurrent limit and, at the same time, voltage dropped below the set limit. The direc-
tion protection function evaluates individual phases separately, which means that the
fault is signalized even if the incorrect current direction is in one phase only. When the
protection activates, the instrument records the activation time, the affected phase and
the course of RMSY2 voltages and currents with a pre-trigger of 0.5s and the total dura-
tion of 1.0s. The activation of the direction protection stays recorded even after restoring
supply voltage.

The monitor memory holds data of the last twelve records of faults.

4/ MEASURING AND COMMUNICATION CONNECTION, CONNECTION
OF INPUTS AND OUTPUTS

The MEg45DIN universal PQ monitor is designed for measuring in power facilities of
LV grids and distribution LV grids in the most demanding operating conditions. It has
two-way data transfer. It is designed in the measuring category and overvoltage category
CATIV300V and in the safety class II. The input and output two-stage signal is ready
for connection to external devices. Already operated measuring and information systems
can be additionally supplemented with functions provided by the MEg45DIN monitor
using the local and remote communication interfaces RS485 and ETH.

Phase voltages are measured to the neutral conductor. Voltage inputs of the instrument
are marked U1, U2 and U3; connecting to the neutral conductor is via the Nm terminal.

Line voltages are evaluated from the difference of instantaneous phase voltage samples.

The high-frequency ground of the instrument on terminal <L is connected to the PE

conductor in TN-S networks and to the PEN conductor in TN-C networks.

The MEg45DIN monitor is powered by the voltages of the measuring voltage inputs. It
also has an auxiliary (AUX) DC power supply with a rated value of 12—-24V connected

between terminals + and —.

The current inputs of MEg45DIN are designed just for indirect current measurement
via current transformers or sensors, meeting the requirements for safety at the site of in-
stallation. The current inputs of MEg45DIN universal monitors are manufactured with
a standardised rated value of current or voltage. They are also produced for the con-
nection of AMOSm flexible current sensors. The rated value of the current input of the
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monitor or the type of the connected sensor is stated on the rating plate of the monitor.
The type and rated value are the same for all three current inputs. Each current input I1,
12 and I3 of the monitor has input terminal 81 and output terminal S2 for the positive
current direction. These are to be connected to the outputs of current sensors designated
k and 1 or 81 and S2. The S1 input terminals must always be grounded.

The connection of the common terminals in MEg45DIN in safety class II is shown in
Fig.5. The common connection pole S is connected to the negative pole of the auxiliary
DC power supply. The measuring and supply terminals of the AC voltages and the neutral
conductor are connected to it via protective impedances. The terminals of the 2 temper-
ature sensors T1, T2 and, depending on the design of the current inputs, the circuits of
the current sensors are connected directly to the common pole. The galvanically isolated
power supply of the RS485 interface and the IN input contact has a common terminal
labelled G. The high-frequency shielding of the ETH and USB interface is connected
to the PE grounding conductor. This ground connection is not a safety connection and
therefore uses a low-current conductor.

The auxiliary DC power supply is either floating or has a grounded negative pole. When
grounding the positive pole of the auxiliary DC power supply, terminals S1 of current
sensors or terminals 2 of temperature sensors must not be connected to ground.

In the basic standard variants of the MEg45DIN monitor, the current inputs I1, 12
and I3 are designed for standard rated currents of 5A, 1A or rated voltage of 225mV,
150 mV, 22.5mV. The current inputs of the monitor are connected to secondary circuits
of fixed instrument current transformers, split-core transformers and flexible sensors with
a standard rated output signal. In the special version, loops of AMOSm flexible sensors
can be connected directly to modified current inputs of the MEg45DIN monitor.

Fig. 6 shows the connection with current transformers with the rated secondary current
of 5A or 1 A. If these current transformers are not equipped with the possibility of protec-
tion during disconnecting of the secondary circuit or the possibility of short-circuiting on
the secondary terminals, their secondary circuits must be connected to short-circuiting
terminals enabling the installation of a measuring instrument without the need to switch
off the network circuits. MEg45DIN in Fig. 6 is powered from measured voltages.

A split-core current transformer MTPD.51, connected according to Fig. 7 with the rated
secondary current of 1 A and electronic protection during disconnecting of the secondary
circuit can be used for additional measuring of current in areas with CATIV300V. In
the figure, in addition to measured voltages, MEg45DIN is also powered by the AUX
auxiliary DC power supply.
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Fig. 5: Interconnection of common terminals in MEg45DIN
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For measuring currents in structurally complicated types of collecting points (doubled
busbar, low distances between busbars, etc.) and in CATIV 300V areas, it is advisable
to use type AMOS/1A flexible current sensors with a rated current output of 1A. The
flexible AMOS/1A sensors are made with a loop length of 20cm, 40cm or 60cm and
with a rated measured current of 30—5000A. The advantage of flexible sensors is the
speed of installation, which can be conducted even under voltage without the need for

switching off.

When using AMOS/1A sensors, the standard 2 m loop supply cable defines the maximum
distance between the installation location of the sensor loop and its converter unit. The
distance between the monitor and the converter unit, according to Fig. 8, is determined
by the maximum load impedance of 2,5Q. In this wiring, it is advisable to ground the
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negative pole of the auxiliary power supply or the S1 input terminal of current sensors.
When using a trio of AMOS/1A flexible sensors, a power of at least 15W from a 12V to
24V rated power supply is required.

Phase currents of LV installations of buildings can be measured by the MEg45DIN mon-
itor with the use of LCT low-power split-core transformers with the rated primary cur-
rentof 5A, 20A, 60A, 75A, 100A, 120A, 200A, 300A, 400 A, 500A and 600 A, which
have holes for a conductor with measured current with a diameter of 10 mm, 16 mm,
24 mm and 36 mm. The wiring is shown in Figure 9. LCT transformers have a standard
output voltage of 225mV, 150mV and 22.5mV. In this case, the MEg45DIN monitor
has current inputs with the corresponding voltage values. LCT transformers can only be
installed on insulated conductors at air and surface distances from live parts meeting the
safety requirements of the installation site.

TORm and TORv toroids should be used if it is possible to disconnect circuits with
measured currents. The toroids enable accurate measurements of even small currents.
A TORm toroid with a hole for a conductor with a diameter of up to 6 mm can be used
for primary current with the rated value of I =1A or 5A and a TORv toroid with a hole
for a conductor with the diameter of 15mm for I = 10A and 50 A. Toroids of both of these
types meet the requirements of CATIV 300 V. The connected MEg45DIN monitor has
current inputs with the standard rated voltage. The connected MEg45DIN monitor has
current inputs with standard rated voltages corresponding to the output voltages of the
toroids. Thanks to their small dimensions, both types of toroids can be used for measure-
ments in LV installations, refer to Fig. 10.

The TORm toroid can also be used for measurement of secondary currents of instrument
current transformers. In this way it is possible to galvanically isolate the current circuits
of the electric meter and the voltage quality monitor. A wiring example is shown in Fig-
ure 11.

The use of the loops of flexible AMOSm sensor with low-voltage direct connection to
specially modified current inputs of the MEg45DIN monitor is shown in Fig. 12. The
connecting cable is normally 2 m long. The advantage of this special design is that it does
not need an external power supply or a converter for a rated current of 1 A. The disadvan-
tage is the need to use the MEg45DIN with special current inputs.

The connection of the IN two-stage input and Pt1000 temperature sensors of the
MEg45DIN monitor is shown in Fig. 13. The switching contact circuit is powered from
the monitor by a galvanically free voltage with a common point G on pin 2 of the IN in-
put. This galvanically free voltage also supplies the separate RS485 interface circuits. The
two-stage IN input can also be powered by an external power supply with rated voltages
from 12V to 24 V.
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Fig. 14 shows an example of the connection of a load in a LV network to the OUT output
switching contact of the monitor in CATIV 300V environment using the RELIV/DC
external isolation relay. Terminals 1 and 2 of the OUT switching contact of the output
relay switch the excitation circuit of the RELIV/DC electronic relay with inputs A1, A3
powered by an external power supply. The galvanically safely isolated (CATIV300V)
output power contact of the RELIV/DC relay in Fig. 14 switches the AC circuit of the
motor.

The connection of local communication between the measuring and control system and
a group of MEg45DIN monitors using the RS485 interface is shown in Fig. 15. One
RS485 interface with the MODBUS TCP allows communication with up to 30 devices.
A 120Q) terminating resistor must be connected between terminals A and B of the last
device connected in the line with the RS485 interface.

Figure 16 shows the connection of a GPS antenna for time synchronization and GSM
antenna for remote communication to the MEg45DIN monitor. For time synchronisa-
tion, the GPS antenna must see at least three satellites. If necessary, use a 10 m long GPS
extension cable with additional 2.5 m long insulation at the end with the connector. For
GSM communication in CAT IV substation environment, the antenna can be connected
through a safe GSM extension cable with a length of 2.524m and, in a safe environ-
ment, a GSM extension cable with a length of 10 m. Fig. 16 also shows the connection of
the MEg45DIN universal monitor to an Ethernet network through the RJ45 connector.
Even in this case, if installed in a hazardous environment, a safe ETH extension cable
with a length of 2.5 m can be supplied.

Fig. 17 shows an example of use of the ETH interface with the RJ45 connector for remote
transmission of data of more than one MEg45DIN universal monitor with the use of
a Switch unit.

Figure 18 shows the use of a MEg45DIN universal monitor with an ARM communi-
cation core and a transparent channel with secure two-way data transmission using the
Linux IPsec function for GSM data transmission between an electric meter concentrator
in DTS and the central IT of a distribution company.

The connection of MEg45DIN during single-phase LV measurement is shown in Fig. 19.
The measured and supply phase voltage must be connected through a single-pole fuse
disconnector to the Ul input of the monitor. The DC uninterruptible power supply of
the monitor is not used in the figure.
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Fig. 6:

Positive energy flow direction

Connection of MEg45DIN in a transformer station, CAT IV 300V,
current transformers with I =5A
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Fig.7:  Connection of MEg45DIN in a LV TN-S type network, with fuse disconnec-
tors in voltage circuits and current transformers MTPD.51 with [ =1A
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Fig. 8:

Positive energy flow direction

Connection of MEg45DIN in a LV TN-C type network, with fuse dis-

connectors in voltage circuits and current measurement by AMOS/1A sensors,

category CATIV300V
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Fig.9:  Connection of MEg45DIN in a LV TN-S type network, current measurement

by LCT
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Fig. 10: Connection of MEg45DIN in a LV TN-C type network, current measure-
ment by TORv or TORm toroids, category CATIV 300V
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Fig. 11: Connection of MEg45DIN monitor with current measurement by TORm
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Fig. 12: Connection of MEg45DIN in a LV TN-S type network, current measurement
by AMOSm sensors, category CATIV 300V
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Fig.13: Connection of MEg45DIN two-stage inputs and temperature sensors
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Fig. 15: Communication of MEg45DIN monitors via the RS485 interface
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Fig. 17: Communication of MEg45DIN monitors via the ETH interface and Switch unit
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Fig. 18: Data transmission and time synchronization of remote electric meters via
a transparent channel of GSM communication of MEg45DIN

34

GSM communication

U3 Nm 121 21 21 2

IN ouT T T2

RS485 AUX
L AGB + -

kWh
Data
concentrator
kWh
ETH :
kWh




Universal PQ Monitor MEg45DIN - User manual Mﬁ

Fig. 19: Single-phase measurement using MEg45DIN
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5/ SAFETY INFORMATION

Pay maximum attention to this information.

ﬁ The warning draws attention to the facts presenting safety risks to the operator.

A Cautions indicate conditions and facts that may cause damage to the MEg45DIN

monitor.

A Warning

* Be careful, the operator performing the installation of the MEg45DIN uni-
versal PQ monitor into circuits and areas with live parts must be equipped
with personal protective equipment and additional safety means and use them
during the installation.

* When the MEg45DIN universal PQ monitor is used in a different way than
specified by the manufacturer, the protection provided by MEg45DIN may be
impaired.
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* The operator installing the instrument must be qualified for work on or near danger-
ous voltages. The operator must also be trained in providing first aid.

* The monitor may only be operated by skilled personnel.

* Maintenance and repairs of monitors may only be carried out by the manufacturer
or service organizations authorized by the manufacturer.

e It is not permitted to use other accessories than those included in the MEg45DIN
monitor set delivery.

A Caution

Explanation of symbols used in the user manual and in the specifications of the
MEg45DIN universal PQ monitor:

ﬁ Note in documentation / Danger, risk of danger

A Danger, risk of electric shock

CAT IV Overvoltage category, characterizing the state of transient overvoltage.
CATIV 300V is installation in DTS at the LV level with a voltage of up
to 300'V.

IEI Safety class II, double or increased insulation
IPcode  Degree of ingress protection
E The product is intended for recycling and collection points

c E Declaration of Conformity — European Community

| High-frequency grounding
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6/ INSTALLATION OF THE MONITOR

A Power supply and measuring voltage circuits shall be connected in a voltage-free
state.

Voltage inputs must not be connected to phase voltage exceeding 300V, . and line-to-line
voltage exceeding 510V, . in CATIV 300V measurement category circuits.

A Current inputs are not designed for direct measurement of currents. Currents are
connected to outputs of current sensors, which must meet the safety requirements
applicable at the place of installation. Current circuits shall be connected either in
the off state, or with short-circuited secondary windings of instrument current

transformers.

A The MEg45DIN monitor shall only be installed by qualified personnel equipped
with personal protective equipment against electric shock and trained in the pro-
vision of first aid.

Warning! In the MEg45DIN monitor with current inputs for low-power sensors with

output voltage, the S1 terminals of the current sensors, the 2 terminals of temperature

sensors and the negative terminal for connecting the auxiliary AUX power supply are
connected via the common pole S, see Figure 5. When installing external components
with a grounded pole, this grounded pole must be connected to the above terminals.

In order to suppress hf interference, the contact marked with the ground symbol < must
always be grounded.

Measured voltage must always be brought to the U1 reference voltage input.

All three current inputs of the MEg45DIN monitor shall be, in accordance with the spec-
ification on the rating plate of the monitor, connected to current transformers with the
identical rated value of secondary current or voltage or the identical type of non-standard
current sensor.
1. Install the MEg45DIN universal monitor on a TS 35 DIN rail, preferably in a hori-
zontal position. Secure its position using locks 16 in Fig. 2.
2. Connect voltage terminals Ul, U2, U3 through a disconnecting element to phase
conductors L1, L2, L3. Use a three-pole disconnector, e.g. OPVP with 1.0A cylin-
der fuses with a size of 10 x 38 mm.
3. Connect the Nm terminal to the neutral conductor
4. 'The hf grounding terminal + always connects to the ground. In a LV TN-C type
network to the PEN conductor, and in a LV TN-S network to the PE conductor.
5. If an uninterruptible power supply for the MEg45DIN monitor is required, use
a DC power supply with a rated voltage of 12—24V, which connects through a two-
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pole fuse disconnector to the AUX terminals. Connect the positive pole of the power
supply to the + terminal of the monitor and the negative pole of the power supply to
the - terminal of the monitor. To power only the MEg45DIN monitor, use 10x38gG
cylinder fuses with a rated value of 1.0 A. To power the MEg45DIN unit and three
AMOS/1A converters, use fuses with a rated value of 4.0A.

. Check the conformity of the marking of the current inputs on the rating plate locat-

ed on the right side of the unit with the type of connected current sensors.

The first standard version of MEg45DIN with I =5A/1A connects to secondary
circuits of solid-core current transformers or split-core current transformer of type
MTPD.51 and AMOS/1A flexible sensors. The choice between 5A or 1A rated cur-

rent is to be made after measurement parametrization.

The second standard MEg45DIN design has current inputs with rated voltages of
225mV or 150 mV or 22.5mV and allows connection of low power LCT transform-
ers or TOR toroids with the same rated output voltage as specified on their rating
plates.

The third, special version of MEg45DIN connects directly to the loops of AMOSm
flexible sensors.

a) Standard instrument solid-core current transformers with a convenient rated val-
ue of primary current and with a rated secondary current of 5A or 1 A are con-
nected to the measured LV phases L1, L2 and L3. Measured current enters the
P1(K) terminal of the primary winding of the transformer connected in the L1
phase and exits from the P2(L) terminal towards the load. The S1(k) terminal of
their secondary winding is connected to the S1 terminal of the monitor I1 cur-
rent and grounded; the 82(1) terminal of the secondary winding is connected to
the S2 terminal of the monitor I1 current. The same procedure shall be used for
connecting the instrument current transformers in the L2 and L3 phase. Possible
disassembling of the MEg45DIN monitor or other measuring instruments con-
nected in the secondary circuit of a current transformer not allowing short-circu-
iting of its output terminals or without protection for secondary circuit discon-
nection is enabled by the installation of short-circuiting double-terminals as close
as possible to these terminals, which enable short-circuiting of the secondary
circuit of the transformer even during operation, see Fig. 6.

b) A current transformer of the MTPD.51 type with split core and integrated low-
loss protection against disconnecting of the secondary circuit and with a given
rated primary current shall be set in the open position on the L1 phase conductor
with measured current so that the arrow on the transformer is in the direction
of the flow of measured current towards the appliance. Then, engage the turning
part of the core in the fixed part of the core and secure it using a colour-contrast-
ing pin inserted in the common hole of both parts of the core. The output cable
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of the MTPD.51 transformer with marked conductors S1(k) and S2(I) shall be
connected to the corresponding S1 and S2 terminals of the I1 current of the
MEg45DIN monitor with currents I =5A/1A, refer to Fig. 7.

To mechanically attach the MTPD.51 transformer at the place of installation on
a conductor with measured current, use one or two profiled clamps with holes for
cable ties. Mount the clamps on the fixed part of the transformer. Use cable ties
threaded through the holes in the clamps to attach the current transformer to the
conductor with measured current.

o) A flexible AMOS/1A sensor consists of a sensing loop connected to a converter
unit by means of a 2m long shielded cable with a red and black terminal and
a shielding terminal. These terminals are connected to terminals B1 (red), B2
(shielding) and B3 (black) of the converter unit during production. The A line
terminals on the bottom of the converter are designed for output current and
power supply to the unit. The common A1 terminal of the sensor connected to
phase L1 shall be connected to the minus pole of supply voltage with a rated value
of 12-24V and to the S1 terminal of the I1 current input of the monitor, which
shall be grounded at the same time. The A2 terminal shall be connected to the 2
terminal of the Il monitor input and the A3 terminal shall be connected to the
plus pole of supply voltage. Connect the circuits of AMOS/1A sensors of phases
L2 and L3 in the same way. When installing sensing loops, the arrow direction
on the loop must be in the direction of the current flowing to the load.

During three-phase measurement, the three converter units with connected sens-
ing loops can be installed on a DIN TS35 rail with a minimum width of 54 mm
(3x 18 mm), extended by holes for fastening the rail. The DIN rail preferably
installs on a panel or walls of a LV cabinet in the horizontal position and the
converter unit in such a way that the B line terminals are on top. The place of
installation of a converter unit is at the distance of 2 m from the place of installa-
tion of the measuring loops. An example of connection of the A1 (-U,,k), A2 (1),
A3 (+U,) contacts of all three converter units to the input current terminals S1
and 82 of the I1, 12 and I3 current inputs of the MEg45DIN monitor, grounding
of the -UN,L{ terminals and connecting of power supply to the converter units is
shown in Fig. 8.

Finally, measuring loops of flexible AMOS/1A sensors shall be installed on the
L1,L2 and L3 phase conductors with measured currents as follows:

Open the AMOSm measuring loop by turning the lock on its closure and wrap
the free end of the loop around the conductor with measured current in such
a way that the direction of current flowing towards the load is the same as the
direction of the arrow on the pictogram on the loop closure. Insert the free end

39



Mﬁ Méfici Energetické Apardty

40

of the loop in the loop closure deep enough to be locked against accidental ex-
traction by the lock.

When installed on the ribbon steel of a LV busbar, fix the position of the loop on
the busbar using a clamp with a clearance of 5mm or 10 mm. Mount the clamp
on the busbar at the site of installation, insert the closed closure of the flexible
sensor loop in its cavity so that the closure is guarded against accidental opening
and, moreover, the body of the clamp reduces direct electric and thermal contact
between the busbar and the loop.

During installation on a round or segment conductor of a LV cable, use a thin
securing band that pulls the lock towards the inserted free part of the closure. At-
tach the closed measuring loop secured against opening and wrapped around the
conductor with the measured current using one or two cable ties to the conductor
with the measured current. Preferably, attach the measuring loop to the conduc-
tor with the measured current at a point farthest from the closure. The closure
should not be near another conductor. The conductor at the place of installation
of the flexible sensor loop can be without insulation as well.

The cables and loops meet the safety and insulation requirements of CAT IV 300V
and the environment temperature of up to 120°C.

d) Before installing LCT low-power split-core transformers, make sure they are at

a safe air and surface distance from live parts at the place of their installation. If
necessary, make sure they are safely isolated by using additional insulation.

Before the installation, also make sure that the rated primary current value of all
three sensors is the same.

TORm and TORy toroids meet the requirements of the CATIV 300V measur-
ing category and can therefore be installed in a voltage-free state directly on live
conductors.

LCT transformers, like TOR toroids, have a 2m long shielded output cable with
S1 or k and S2 or | terminals, with the cable shield connected to the k terminal.
Connect the S1 or k terminals of the three LCT sensors or TOR toroids to the S1
terminals of the monitor current inputs. The 81 terminals shall also be grounded.
Connect the S2 or 1 terminals of the three LCT sensors or toroids to the S2 ter-
minals of the monitor current inputs.

When installing the LCT and TOR sensors, make sure the direction of the arrow
on the sensor matches the direction of the current flow towards the load.

The LCT low-power current transformers are to be installed on de-energized
phase conductors with the cores open, and the sensor connected to the I1 current
input of the monitor shall be positioned on the L1 phase and engaged, the sensor
connected to the 12 current input of the monitor shall be positioned on the L2
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phase, and the sensor connected to the I3 current input of the monitor shall be
positioned on the L3 phase. The position of the sensor on the conductor with
the measured current must be secured with two cable ties in the LCT holders
surrounding the conductor with the measured current.

Slide the TORv or TORm toroids connected to the I1, 12 and I3 current inputs of
the monitor over the L1, L2 and L3 disconnected phase conductors in the de-en-
ergized state and reconnect the circuits of the phase conductors. The position of
the toroid on the phase conductor with the measured current can be secured with
a cable tie.

Before installing three AMOSm sensor loops on phase conductors with meas-
ured current according to Fig. 12, check the marking I1, I2 and 13 on the in-
dividual sensors and the conformity of the serial numbers of all three AMOSm
sensors with the serial number of the MEg45DIN monitor with which they were
calibrated by the manufacturer. Then, check the AMOSm marking near the cur-
rent on the rating plate of the installed MEg45DIN monitor.

Use the procedure stated in article ¢) to install the measuring loops of AMOSm
current sensors on phase conductors with measured currents. The loops of
AMOSm sensors have two terminals at the end of the output cable marked S1 or
k and S2 or 1. The shield of the output cable of the AMOSm sensor is connected
in the cable to the k terminal.

Connect the k terminal of the AMOSm sensor marked I1 to the S1 terminal of
the I1 current of the MEg45DIN monitor, which shall also be grounded. Con-
nect the | terminal of this sensor to the S2 terminal of the I1 current of the moni-
tor. Similarly, connect the terminals of the AMOSm sensor loop marked I2 to the
12 current terminals of the monitor and connect the terminals of the AMOSm
sensor loop marked 13 to the I3 current terminals of the monitor.

7. The MEg45DIN universal monitor can also be used for single-phase measurement,
see Fig. 19. In this case, the measured voltage must be connected to the Ul input
and the measured current to the Il terminals.

8. The galvanically free switching contact of the external device powered by the inter-

nal 5V voltage of the MEg45DIN monitor in Figure 13 is connected to terminals

1 and 2 of the IN input. If the switching contact is grounded at one pole, this pole

must be connected to terminal 2 of the IN input, which is connected to the RS485
interface shield via the common conductor G in the monitor.

When a higher voltage external source is required to power the external contact cir-

cuit (12V or 24 V), a switching contact must be used and if the external source is not

floating, then it must have its negative source grounded and connected to terminal
2 of the IN input.
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The galvanically free output switching contact of the MEg45DIN monitor relay
at terminals 1 and 2 on the OUT output allows switching of DC and AC circuits
with a rated voltage up to 48V and a current up to 2 A. The function of the monitor
output contact is verified by checking the function of the second isolated contact of
the output relay.

Fig. 14 shows an example of switching of an AC LV circuit with external RELIV/
DC relay in DIN rail design with CATIV 300V overvoltage category between input
and output circuits.

Fig. 15 to Fig. 18 show the basic connection of MEg45DIN with local and remote

communication.

Figure 15 shows local communication of monitors via the RS§485 interface with
a local measuring and control system using a shielded twisted pair. For communi-
cation of multiple devices with the RS485 interface, interconnect the A terminals
of all devices and the B terminals of all devices and connect the G1 terminals of all
devices to the shielding of a twisted pair that should not be longer than 30 m in total
in a CATIV 300V environment. Connect a terminating resistor of 120 Q) between
the A and B terminals of the last communicating device. In MEg45DIN, they can
also be connected via a SW command.

The connection of the GSM remote communication antenna and the GPS time syn-
chronisation antenna to the MEg45DIN monitor is shown in Fig. 16. The figure also
shows an example of MEg45DIN connection to an Ethernet network through a ca-
ble inserted in a RJ45 WS 8-8 connector labelled ETH. After inserting the antenna
cables in connectors, route them down through the hole under the tilting cover.

If the monitor is to be connected to local and remote communication in a dangerous
voltage environment, use a cable meeting the safety requirements for that environ-
ment or attach a standard cable so as to meet the safety surface and air distances.

Multiple MEg45DIN universal monitors can be connected to an Ethernet network
through a Switch uni, see Fig. 17. In a LV cabinet, use a safe ETH extension cable
with a length of 2.5 m and additional LV insulation.

Figure 18 shows data collection from electric meters in a LV network through a data
concentrator (e.g. type PLC) and their further secure transmission via a transparent
channel with the IPsec function through a GSM network to the information system
of a distribution company.
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7/ SWITCHING ON THE MONITOR, PREPARATION FOR MEASUREMENT

1. After switching on any of the measured or supply voltages, the RUN LED flashes
with a delay of approx. 2 s, necessary to start the power supply and check the correct
function of the individual monitor blocks. The flashing pattern is determined by
previous programming of the monitor. If the RUN LED is continuously on or off,
the monitor or power supply is in a fault state.

LINUX starts approximately 2 minutes after connecting supply voltage.

2. The software PQ_MEg launches in the inspection computer. If it launches correct-
ly, the main window with a bar according to Fig. 20 is displayed, where USB com-
munication is to be selected. For a detailed description of the PQ_MEg software,
visit www.e-mega.cz/DL.

Fig. 20: Start of the PQ_MEg software

-
W S| settings = & © usa pevice e i
-; MEg o Tt DVMEG | ropp s o

M

v.328190

3. Use a USBmini communication cable to connect the inspection computer to the
MEg45DIN monitor. The main window will display information on the SW and
FW version. The bar in the main window displays the type and serial number of the
connected monitor, see Figure 21.

Fig. 21: Confirmation of USB communication between MEg45DIN and an inspection

Computer
iy Power Quality Monitor ([MEg] 35+, 37, 38C, 39, 44, 45) - a x
S Settings Download . . ’@Ta oy [ s vrae 22081z %) q = h‘
1 MEg Measurement | CCc locations @ DVMEG | yepmp Sor || 5y .46 SH 00061 (o) JLA =

V. 228150

SW version 22.8.19.0

This SW supports FW to version 7.46

Made for E.ON CR
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In the main bar, select “Méfidlo” (Meter) according to Fig. 22. This shows the
values of the connected phase voltages and phase currents in the Samples view. To
check the correct direction of current connection, correct direction of phase voltage
rotation and correct assignment of phase currents to phase voltages, press the Test
button. An example of a correct test is shown in Figure 23.
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Fig. 22: Connection of measured Voltages and currents
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Fig. 23: Check of the correct connection of measured voltages and currents

Wiring test

Test conditions :

Voltage > 80% Unom &
Voltge vector angle £10° &

Current > 5% Inom EX

Wiring tests:

Direction of voltage rotatigly counterclockwise
Cos @ > 0,85 eV

Direction of P flows Positive

Final result &Y
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(o)) A check of the correct connection of a GSM network antenna with sufficient
A GSM network signal intensity is indicated by a highlighted GSM network
pictogram at the end of the main bar of the program. Click on the pictogram to
display information on the GSM network signal intensity at the antenna installation

location, see Fig. 24.

Fig. 24: Display of the GSM network signal intensity at the antenna installation

location
wéx Power Quality Monitor (IMEg] 35+, 37, 38 45 e
LS S Settings Download Measurement ©USB  pay MR eI vT a3
Measurement ‘ DVMEG
= .. MEg of data lfocations O 1cere Ser || Y v7.46 S 00061
v Hjﬂn Basic Expert Transformer Spec. Protect. funct. Set P104 Set dev. crit. ‘Communication

6. q Approximately 2 minutes after connecting a GSM antenna installed with

direct sky visibility, the GPS pictogram will be highlighted. After it is activat-

ed, a new window will display the number of received satellites, the monitor instal-
lation location and the moment of the last synchronisation of the monitor time.

Fig. 25: Information on the GPS signal reception conditions at the antenna installation
location and data in MEg45DIN

Wy Power Quality Monitor ([MEg] 35+, 37, 38C, 39,
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Vs Power Quality Monitor ([MEg] 35+, 37, 38C, 39, 44, 45 - o X
=ES Settings o Bt ‘Measurement] @ o Oy Pansn 61 v7.46 220812 ((i) ! - u?
[ — MEg e of data locations O 7erre Set || glyv7.46 SH 00061 (e1) v
L. mﬂ, Basic Expert Transformer Spec. Protect. funct. Set P104 Set dev. crit. | | Communication GPS-Time Info

iy DetGPSSig - o x

GPS position: 49.288353N; 16.560493E
Altitude = 336 m

The time was last adjusted: 8/25/2022 12:12:19 PM
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8/ MAINTENANCE

Caution
- The repairs of the MEg45DIN universal monitor during the warranty period may
only be carried out by the manufacturer's skilled and trained personnel or by the
manufacturer's service organizations.
- The monitor may not be exposed to chemicals.
- The monitor must only be transported in original transport packaging supplied by
the manufacturer.

The monitor does not require any special maintenance if properly used in compliance
with this user manual. Only if dirty should the device be carefully cleaned with a damp
cloth without using cleaning agents.

Batteries

The monitor uses the following batteries:
- type CR2032 lithium battery for the clock circuit,

- supercapacitors with a declared lifetime of 10 years.
Fuses

To protect the measuring voltage inputs of the monitor, which also power the monitor,
use cylinder fuses 10x38gG 1.0 A.

To protect the AUX auxiliary DC power supply, use cylinder fuses 10x38gG 1.0 A.

To protect the AUX auxiliary DC power supply and the trio of AMOS/1A flexible sen-
sors, use 10x38gG 4.0 A cylinder fuses.

9/ DISPOSAL

When the service life of the MEg45DIN universal monitor is over, it must be recycled at
waste disposal sites according to rules for electronic waste disposal.

10/ WARRANTY

The MEg45DIN universal monitor is covered by a 24-month warranty from the date of
purchase, however not longer than 30 months from the date of release from the man-
ufacturer's warehouse. Defects originating during this period as a demonstrable result
of defective design, manufacturing or using improper material will be repaired free of
charge by the manufacturer.
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It is not permitted to open the MEg45DIN universal monitor during the warranty pe-
riod.

The warranty becomes void if the user carries out unauthorized modifications or changes
on the MEg45DIN monitor, if the user connects the monitor incorrectly or if the monitor
has not been operated in accordance with technical conditions.

Defects on the MEg45DIN monitor originating during the warranty period shall be
claimed by the user with the manufacturer. The claimed monitor shall include the war-
ranty certificate.

Under no circumstances the manufacturer is liable for subsequent damage caused by
using the MEg45DIN monitor. This warranty does not in any case imply manufacturer's
liability exceeding the price of the MEg45DIN monitor.

11/ ORDERS

The basic version of MEg45DIN has:

voltage inputs U =230V, R§485 and ETH interface, one input and one output signal,
two external temperature measurements, three-phase power supply from measured volt-
ages, auxiliary power supply with a rated DC voltage of 12V to 24 V.

The basic MEg45DIN design includes current inputs with a programmable standard
range of 5A/1A or one of 225mV, 150 mV, 22.5mV standard voltages or non-standard
inputs for AMOSm flexible sensors.

- Function W0, Recorder

- Function W1, Voltage quality

- Function W2, Voltage phenomena and events related to currents
- Function W3, Four-quadrant active and reactive electric meter
- Function W4, Oscillographic measurement

1 communication cable USBmini 1.5 m

- 1 socket for a nano SIM card 1155-ACA1

Optional accessories for the MEg45DIN variant:
- Function W5, Evaluation of HDO telegrams
- Function W6, Measurement of fast active energy
- Function W7, Direction protection
- Function W8, Two-stage undervoltage and overvoltage protection
- Function W9, Protection according to voltage and current unbalance
- Function W10, Indication of a blown MV fuse
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Three current transformers MTPD.51, 1 =400A, 600A, 1000A"

Three clamps for MTPD.51 transformer with cable ties

Three LCT current transformers with accessories according to Tab. 2

Three TORm toroids

Three TORYy toroids

Three AMOSm/1A flexible sensors, Tab. 3

Three loops of AMOSm flexible sensors, Tab. 3

Three AMOSm and AMOS/1A sensor holders on the busbar, clearance 10 mm
Three AMOSm and AMOS/1A sensor holders on the busbar, clearance 5mm
GPS time synchronisation module

GSM remote communication module

LTE/GPS PUCK, mounting antenna AO-AKOM-36SS/MEgA ?

GPS PUCK, mounting antenna GPS PUCK AP-AGPS-36/MEgA?

LTE rod, rod antenna LTE AO-ALTE-G124S/MEgA?

GPS magnet, GPS magnetic antenna AP-A20C-M5RA/MEgA?

GPS extension cable / 10 m? with thicker insulation with a length of 2.5m
GSM extension cable /2.5m?

ETH extension cable, safe/2.5m?

Cable USB OTG AF to mini-BM, 15 cm for flash drive connection

! Can be ordered with I =100A, 200A
? Technical data are provided in Chapter “AGSM and AGPS antennas”
3 Other lengths are available

Specification of an order of MEg45DIN

MEg45DIN/X/W5 to W10/cl. A or cl. S

5A/1A — W5  Evaluation of HDO telegrams
225 mV — W6 Measurement of active energy at rapid changes of flow
150 mV - direction
22,5 mV — W7 Direction protection function
AMOSm — W8 Two-stage undervoltage and overvoltage protection
— W9 Protection according to voltage and current unbalance
— W10 Indication of a blown MV fuse

cl. A means class A and cl. S means class S according to EN 61000-4-30, ed. 3
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Tab. 2: Current ranges of LCT split-core transformers (x = yes, /= no)

Primary current

Diame-
ter [mml]

Tab. 3: Current ranges of AMOS/1A flexible sensors and AMOSm loops
(x = yes, /=no)

Primary current

AR
length 30A°  100A = 300A  1000A  3000A = 5000A
: : : : p
/
X
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12/ TECHNICAL PARAMETERS

General information

The MEg45DIN universal monitor meets, according to EN 61010-2-30, the measuring
category and the overvoltage category of CATIV 300 V.

The MEg45DIN universal monitor is classified, according to EN 62586-1, as PQI-A-
FI1-H or PQI-S-FI1-H.

The development and production of the monitor is in conformity with ISO 9001, ISO
14001:2005, OHSAS 18001:2008, ISO/IEC 27001:2014.

Operating conditions

-10°C to +45°C,

guaranteed measurement uncertainty

Operating temperature:

Threshold operating temperature: -25°C to +55°C
Stabilisation period: 10 minutes after start-up

Relative humidity: 5% to 95 %, non-condensing

Altitude: up to 2000 m
Design data

Dimensions: 108 x 90 x 63 mm
Weight: 0.5kg

Measuring category:

CATIV 300V according to EN 61010-2-030:2011

Safety class: 11, reinforced insulation
Protection: IP20
Use: interior
Pollution degree: 2
Power supply Inputs AUX
Phase voltage range: 160V, 10300V, 10V _.to30V .
Input power: 18 VA 6W
Frequency: 50Hz+15%
Internal uninterruptible
power supply: 35s with charged supercapacitors, charge time 5 min.
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Protection
U =160V, to 300V, inputs:
U =12V _ 1024V ., AUX:

Measuring characteristics
A/D converter:

Sampling frequency:
Antialiasing filter:

Phase-locked loop:
Aggregation intervals:
Synchronisation of aggregation:

Time base:

Data memory capacity:

Voltage inputs Ul, U2 and U3

3 cylinder fuses 10x38gG 1.0A
fuse disconnector OPVP-3

2 cylinder fuses 10x38gG 1.6A
fuse disconnector OPVP-2

2 cylinder fuses 10x38gG 4.0A
fuse disconnector OPVP-2

16 bit
256 samples per period
digital filter, type FIR

controlled by the passage of the fundamental harmonic
voltage Ul through zero

quality function — according to EN 61000-4-30, ed. 3
recorder function — from 1sto % h

according to EN 61000-4-30, ed. 3, class A

+1sin 24h at the operating temperature without
external synchronisation
+1 ms at the operating temperature with GPS

512MB, circular organization for each function

Rated phase voltages U , P-N: 230V,

Rated line voltages U, P-P: 400 Vi

Maximum voltage, P-N: 300V, for CATIV

Voltage measuring range, P-N, tf. S: 0.2V, . t0 350V,

Voltage measurement uncertainty, P-N, cl.§:  +0.2%M.V.+0.025% U , f=50Hz
Voltage measuring range, P-N, cl. A: 0.2V, t0 460V,

Voltage measurement uncertainty P-N, cl. A: £0.05% M.V.+0.025% U , f=50 Hz
Change of value with temperature: 0.05%U /10K

Input resistance of voltage inputs: 1.68 MQ

Voltage inputs with a common center conductor are separated by a high resistance.
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Current inputs I1, 12 and I3

Rated value of current I :

Current measuring range:

Current measuring uncertainty?:
Overcurrent measuring range:
Overcurrent measuring uncertainty ?:
Change of value with temperature:
Permanent overload:

Maximum current, 1s:

Input resistance of current inputs:

Current inputs are galvanically free.

Rated voltage U at1 ":

n n
Current measuring range:
Current measuring uncertainty?:
Overcurrent measuring uncertainty ?:
Change of value with temperature:
Permanent overload:

Maximum current, 1s:

Input impedance of current inputs:

SAAC/ 1 AAC, electronically switched,
CATII/300V

1%T up t0 200%1

+0.2% M.V.+0.025 %] (45Hz to 60 Hz)
200%]I up to 1000% 1

+0.5% M.H. (45Hz to 60 Hz)

0.05%]I /10K

10A,.
50A, .,
<50mQ

1 x per 1 min

225mV,, 150mV,_,
5%]1 upto200%]I
+0.2% M.V.+0.025 %] (45Hz to 60 Hz)
+0.5% M.V. (45 Hz to 60 Hz)

0.05%1 /10K

10xU atl

50xU atl, 1x per 1min

2MQ/47pF

225mV,.

The current measurement parameters of the AMOSm + MEg45DIN set are listed
in the technical data of Chapter “Current sensors of the MEg45DIN universal PQ

monitor”.

Active power, reactive power, PF, energy

Active power?:  £0.5%M.V.£0.2%P,_

Reactive power?:

PE: +0.01
Active energy: class B
Reactive energy: class 1

+0.5%MV.£0.2%Q_

atU280%U ,125%]1 , PF20.5
atU280%U ,1>5%]I , PF<0.866
atU=80%U,1>5%]1

EN 50470-1

TPM 2440-08, CMI 2008

U one of the values
Yatl =1A,5Aand I =225mV,
M.V. — measured value

Note:
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IN input contacts

Number:

Internal supply voltage:

Rated external supply voltage:

Max. resistance of contact external circuit:

OUT output contacts
Number:

Rated switched voltage:
Maximum switched current:

Maximum switched voltage:

USB interface

Type:

Communication speed:
Connector:

Flash drive:

RS485 interface
Default settings:

MODBUS RTU protocol:

ETH communication

1 galvanically free
5 VDC

12V, t0 24V, _
100Q

1, galvanically free switching contact
12V or 24V, DC or AC

2A

48V

USB2.0
5.4 Mbit/s
USBmini B

maximum supply current 100 mA

115.2 kbit/s, 8 bit, no parity, one stop bit
Application Protocol Specification V1.1b3

MODBUS TCP, IEC 60870-5-104, DLMS/COSEM

SSH (including central management of user access by means

of the RADIUS or TACACS+ protocol), SNMP, SYSLOG

Firewall, static routing, dynamic routing protocols

Speed: 10/100 Mbps Ethernet,
Standard: Ethernet version 2.0/IEEE 802.3
Protocols for data reading:

VPN protocols: L2TP/IPsec, IKEv2/IPsec
Management:

Other properties:

Connector: RJ45 type WS 8-8
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GSM communication
SIM card type: nano SIM in a 1155-AC1 slot
Technology: LTE Cat. 4, HSPA+, EDGE, GPRS (class B, CS1 to CS4)
Frequency bands [MHz]: 4G B1(2100), B3 (1800), B7 (2600), B8 (900), B20 (800)
3G B1 (2100), B8 (900)
2G B3 (1800), B8 (900)
Watchdog for modem restart in case of communication loss

Protocols, management and other properties are the same as for ETH communication

ETH time synchronization

Protocols: NTP, IEC 60870-5-104, MODBUS TCP

GPS time synchronization

Uncertainty: +1ms
Standards: NMEA, RTCM104
Frequency band: GPS(L1)
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Classification of MEg45DIN according to EN 62586-1

Universal monitor MEg45DIN Cl. A is classified PQI-A-FI1-H,
Universal monitor MEg45DIN CL. S is classified PQI-S-FI1-H,
f=50Hz, CATIV 300V according to EN 61010-2-030.

Table of the MEg45DIN functions according to IEC 61000-4-30, ed.3

Measurement uncertainty,
Method .
) measuring range
Function and measured data of measu-
MEg45DIN | MEg45DIN
rement
CL. S ClL A
Network frequency; 10s data Class A Class S Class A
Voltage value
150 periods, 10 min, 2 hours Class A Class S Class A
icker, 10 min P 2hours P, Class A Class S Class A
Voltage drops and increases,
residual and max. U, duration T Class A Class S Class A
Supply voltage interruption, Class A Class S Class A
residual and maximum U, T time
Voltage unbalance
150 periods, 10 min, 2hours Class A Class S Class A
Harmonic voltages Class A Class S Class A
150 periods, 10 min, 2 hours s a8 s
Interharmonic voltages
150 perlods, 10 min, 2 hours Class A Class S Class A
Voltage of 51gnals in the supply Voltage, Class A Class S Class A
Voltage value
DPositive and negative voltage deviations Class A Class S Class A
150 perlods, 10 min, 2hours
Rapid voltage changes - RVC, URMS] n Class A Class S Class A

Note: According to EN 61557-12, the MEg45DIN universal monitor is a measuring
device of the PMD SD class (performance measuring and monitoring device)

with current measurement by means of sensors and direct voltage measurement.

It integrates the functions of recording, electric energy measurement, voltage

quality measurement, recording of HDO telegrams.
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Measurement uncertainty and measuring ranges of voltage quality parameters
during test conditions 1, 2 and 3 according to standard EN 61000-4-30 ed. 3
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U With uninterruptible power supply, duration depends on the external power supply
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Overview of evaluated quantities in recorder function

2 o 9 . Té L TE
£ 8E|E |Eg %8

Quantity Symbol s S5 2= EZ|EZ
s | By P®E|EZ|EL
o S8l g8 o 5 = §
£ |ES 2 EREKE

Effective voltage U, ES E S F F

Voltage barmonics — 1st to 64th U, t ES ES

harmonic U

Overall harmonic distortion of THD, ES ES

voltage

Effective current I, ES ES F

Current harmonics — 1st to 64th

harmonic [0l ES ES

Overall harmonic distortion of THD, ES ES

current

Power factor cosQ F ES | ES

Power factor PF F FS | ES

Active power P F E S E S

Reactive power Q F ES E S

Apparent power S F F S F S

Deformation power D F F F

Unbalance power ? N FES | ES
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2 | Té g ! —Cé oely Tg
£ 8E|E |Eg %

Quantity Symbol o Sg5|g= | EZ|EZ
S &5 BT gf| gt
5 g S| g gl s § S g
2 £ £ EKE|KE

Active power (Ist harmonic) P, F F,S | ES

Reactive power (st harmonic) Q. F FES | ES

Apparent power (1st harmonic) S, F ES | ES

Unbalance power (1st harmonic) N, F,S | ES

Active energy — consumption EP+ F E S E S

Active energy — supply EP- F ES | ES

Reactive inductive energy EQL/EP P ESs | ES
+ 3 3

during active consumption

Reactive capacitive energy EQC/EP F ES | ES
+ b b

during active consumption

Reactive inductive energy EQL/EP F ES | ES
during active supply ’ ’

Reactive capacitive energy EQC/EP F FS | ES
during active supply ’ ’

Active energy — consumption
(1st harmonic)

EP+ F ES | ES

1Lh

Active energy — supply
(1st harmonic)

EP- F ES | ES

Reactive inductive energy during EQL/
active consumption (1st harm) EP+

1.h

Reactive capacitive energy during EQC/
active consumption (Ist harm) EP+

Lh
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- 1% [ <

2 S = LS B

o [PRR= =g 5

= O E _‘:u B

; =% =HE| 3 ZE| 28
Quantity Symbol o S5|<%= = Z g Z
g —gu 50 E.v—{ é.-q

S |=g% £ g E £

5 | 5= 22/ 82|82

& = <S8 QE|QE

Reactive inductive energy during EQL/

o
m
%)
m
%)

active supply (Ist harm) EP- |
Reactive capacitive energy during EQC/ P S | BS
active supply (1st harm) EP- | ’ ’

" Record interval adjustable from 1 s to 15 minutes. Energy represented by total value per
interval, other quantities are average values per interval.

¥ In the line-to-line voltage measuring mode, unbalance power also includes the effect of
deformation.

F  evaluated values during measurement of phase voltage

S evaluated values during measurement of line voltage

13/ LITERATURE

(1] User Description of PQ - MEg, www.e-mega.cz/DL

[2] User Description of MEgA Explorer, www.e-mega.cz/DL

[3] User Description of MEgA Merci Multi, www.e-mega cz/DL

[4] User Description of the MODBUS TCP of MEgA Instruments, www.e-mega.cz/DL
[5] User Description of the EN 60870-5-104 Protocol of Instruments Upon Request
[6] User description of WebDatOr2, on request

14/ MANUFACTURER

MEgA — Méfici Energetické Apardty, a.s.

664 31 Ceskd 390, Czech Republic

Tel. +420 545 214 988, e-mail: mega@e-mega.cz, web: www.e-mega.cz
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AGSM AND AGPS ANTENNAS OF THE MEg45DIN UNIVERSAL MONITOR

Antennas AO-AKOM-36SS/MEgA | AO-ALTE-G214S/MEgA

Use GSM/UMTS/LTE/GPS | GSM/UMTS/LTE

Frequency bands MHz 800/900/1700/1800 700/800/900/1700
1900/2100/2600 1800/1900/2100/2600
2700/1757.42

Gain 0/30dBi 6dBi

VSWR <2.0:1 <3.0:1

Impedance 500 500

Direction omnidirectional omnidirectional

HPBW H360° V30° H360° V30°

Polarisation linear/R.H.C.D. vertical

Maximum output power 10W 10W

Supply voltage 2.7-55V -

Dimensions 054.4%24.6 mm 315x929.5mm

Weight 165g 55.99¢

Operating temperature -30°C to +90°C -40°C to +85°C

Design PUCK whip

Mounting method installation magnetic

Cable type 2xRG174/U R174/U

Cable length 2x3m 3m

Connector type MMCX(m)/MMCX(m) | MMCX(m)

Overvoltage category CATIV2.5m CATIV

Safety class I12.5m I12.5m
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Antennas AP-AGPS-36/MEgA AP-A20C-M5RA/MEgA
Use GPS GPS

Frequency bands MHz 1575.42 1575.24

Gain 30dBi 32dBi

VSWR <2.0:1 <2.0:1
Impedance 500 500

Direction omnidirectional omnidirectional
HPBW H360° V30° H360° V30°
Polarization R.H.C.D. R.H.C.P.
Maximum output power 10w 10W

Supply voltage 2.7-50V 2.7-50V
Dimensions 954.7 x23 mm 38.5x34.5x12.3mm
Weight 190g 88.38¢
Operating temperature -30°C to +90°C -40°C to +90°C
Design PUCK external
Mounting method installation magnetic

Cable type R174/U R174/U

Cable length 10m 5m

Connector type MMCX(m) MMCX(m)
Overvoltage category CATIV2.5m CATIV2.5m
Safety class II12.5m 11
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CURRENT SENSORS OF THE MEg45DIN UNIVERSAL PQ MONITOR

Technical data of the MTPD.51 split-core current transformer”

Rated primary current I ?:

Rated secondary current:

Rated frequency:

Frequency range:

Rated load:

Rated load resistance:

Precision class:

FS safety factor:

Rated short-term thermal current I :
Rated dynamic current I :
Operating temperature range:
Temperature range with non-destructive effects:
Insulation temperature class:

Maximum temperature of conductor
with measured current:

Average relative humidity:

Ingress protection:

Impact protection:

Pollution degree:

Altitude:

Rated phase voltage of measured conductor:
Maximum phase voltage of measured conductor:
Measuring category:

Impulse withstand voltage:

Testing voltage:

62

400A, 600A, 1000A
1A

50 Hz

42.5Hz to 69 Hz?
2.5VA

25Q

0.5 % according to EN 61869-2
5

10x1_

2.5xI

-25°C to +60°C
-40°C to +70°C
+120°C

+120°C

<90% RH, non-condensing
P20

IKO08

2

up to 2000 m
230V,
300V,
CATIV/300V
6kvV

5.4kV/5s
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Safety class:
Weight:

Outer dimensions:

Dimensions of transformer window:

Supply cable (optional):
Maximum length of supply cable:
Supply cable diameter:

Supply cable wire cross-section:

Colour-coding of conductors:

II

0.5 kg

100x 95 x29 mm
52x33 mm

10.0m
7.0mm
1.5 mm?

S1(K) — brown, S2(L) — blue

Note: " Under the reference conditions: T ambient=20°C, humidity 40 to 60 % RH

2 A single value only
3)

frequency range

It shall not be used for currents with a rated frequency value outside the stated

The MTPD.51 transformer can only be installed in inaccessible areas due to its mechan-

ical strength and high temperature.
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Technical data of AMOS/1A flexible sensors

The flexible AMOS/1A sensor consists of an AMOSm sensor with the specified length of

measuring loop with shielded cable and of a converter unit with the output voltage of 1 A.

Rated input alternating current I 12:
Rated output alternating current I :
Measuring range:

Load impedance range:
Band width:

Maximum rated load S__ :
Load resistance R :

Internal impedance of current output:
Amplitude error:

Phase error:

Measuring section length
— standard, long, short:

Sensing part diameter:

Diameter of inserted section of the closure:

Permitted radius of bend of the sensing part:

Supply cable length ¥:
Supply cable diameter:

Maximum alternating voltage
of the measured conductor:

Sensor safety class:

IP rating:

Converter unit dimensions:
Converter unit installation:
Operating temperature:

DC supply voltage U

supply”

64

100A, 160A, 250A

1A

max. 1.251

R =0t025Q

25kHzatR =10

2.5VA

<2.5Q, to the common terminal

>1kQ

<0.5%]I_for the range from 5% to 120%]1_
<1° for the range from 5% to 120%]1_

400mm / 600 mm / 200 mm
8§mm

10 mm

>20mm

2m

4.8 mm
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Consumption at I and R =2.5Q:

Idle consumption:

Total efficiency at I and R =1.0Q:
Total efficiency at I and R =2.5Q:

<5W

70mAat U =12V
50mA at U, =24V

42%
60%

The negative pole of the power supply is connected to the common terminal of the con-

verter.

Note: VA single value only

2 Possible rated value 30 A to 3000A
9 A maximum of 5m can be ordered

AMOS/1A flexible sensor with loop length short, standard and long.
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Technical data of TORv and TORm toroids

TORv TORm
Rated input current I : 10A, 50A 1A,5A
Output voltage ": 225mV,, 150mV, ., 22.5mV, .
Measuring range: 5% to 120% I
Measurement error at f=50Hz ?: 0.5% from the range

Harmonic measurement uncertainty
up to the order of 50: 2% 5% atl >3%I  +10% 1 acl, >3%I
arm harm n harm harm n

£0.15%1 atl,  <3%I1  +0.3%1 acl,  <3%I

Measuring category: CATIV/300V
Safety class: 11

Ingress protection: 1P40

Operating temperature: -10°C to +55°C
Temperature coefficient: 0.2%/10K
Relative humidity: <85%

Cable length: 2 m

Dimensions: 40x 1555 (80) mm 30 x 16 x45 (70) mm
Max. diameter

of measured conductor: 15mm 6mm
Weight: 0.1kg 0.1kg
Note: " Only one of the values

? In the range of 5%1 to 120%]1_
3 Up to the order of 25 the maximum peak factor 2
9 Class 1 according to EN 61000-4-7, ed.2
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TORm toroid

. TOROIDRYSL:T) | | I\l —

U= In/225mV

TORm
AT E®
CATIV/300V~

M S/N 00000

TORv toroid
& | —
LU= 1n/225my
_—_ 1 " rom - _
- | e——

TORv
CEAQ BE®
CATIV/300V~

MEEA  S/N 00000
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Technical data of LCT split-core current transformers

Rated primary currenc I V:
n

Rated secondary voltage ":
Precision class:

Rated frequency:
Frequency range:

Rated load:

Operating temperature range:

Storage temperature:
Relative humidity:
Operating position:
Altitude:

Rated phase voltage:
Maximum phase voltage:
Measuring category:

Supply cable length:

Designation of output conductors:

Cable ties:

Weight [dkg]:

LCT-10 5A,20A,60A,75A
LCT-16 100A, 120A, 200A
LCT-24 100A,200A, 400A
LCT-36  300A, 400A, 500A, 600A
225mV, 150 mV, 22.5mV

0.5 according to EN 61689-2

50Hz

33Hzto 1kHz

2MQ/50pF

-25°C to +50°C

-30°C to +70°C

<85%RH, non-condensing

any

up t0 2,000m

230V

300V

CATIII/300V

2m+5cm

k1

WT-200MC, length 203 mm, width 2,5mm

LCT-16 LCT-24 LCT-36
9 16 27

Outer dimensions, hxwxd[mm]: 41,5x27 x30 46x32x42 67 x47x42 82x62x46

Window dimensions [mm]:

16x 16 24 x24 36x36

Insulation tape SCOTCh 3M22 for installation on and near LV conductors.

Y Only one of the values
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LCT-10 split-core transformer, hole diameter 10 mm

20 MRS
e S IRGNSORE

XA

(EOAE®
CAT 111/300 V~

LCT-16 split-core transformer, hole diameter 16 mm

'

(COAZ®
CAT 111/300 V~
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LCT-24 split-core transformer, hole diameter 24 mm

v

C(COAZ®
CAT I11/300 V~

'

(COAZ®
CAT 111/300 V~
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Technical data of the loops of flexible sensors AMOSm /short,
AMOSm /standard a AMOSm/long in a measuring set with the
MEg45DIN universal PQ monitor

SW setting of the rated value.

Rated alternating current I

AMOSm/short: 30A, 100A, 300A
AMOSm/standard: 30A, 100A, 300A, 1000A, 3000 A
AMOSm/long: 1000A, 3000A, 5000 A

Current measuring range: 5%]I1 to 120%1

Frequency range: 40Hz to 7.2kHz

Current measuring uncertainty: "
I =304, 5000 A: 1.0%M.V.£0.1%]1_(45Hz to 60 Hz)
I =100A, 300A, 1000A, 3000A:0.5%M.V.+0.1%]1 (45 Hz to 60 Hz)

Change of value with position: +1.0% M.V.

Change of data due to external fields: ~ +1.0%M.V.£0.2%1_
(external field of a conductor with 0.3 1 /50 Hz positioned 35 mm from the
closure)

Harmonic measurement uncertainties up to the order of 50. V-3

I =100A, 300A, 1000A: £5%1, ac3%I <1, <10%1
and £0.15%1 atl, <3%]I
[ =30A a3000A: +10%I, at3%I <I, <10%I
and £0.3%1 atl <3%]I
Phase error, (45Hz to 60 Hz): ¥ 2,0°
Working temperature: -20°Cto +55°C
Temperature coefficient: 0.2%I /10K
Relative humidity: <95% RH
Ingress protection: IP65
Measuring category: CATIV/300V
Safety class: II
Loop length: 40 cm (standard), 60 cm (long), 20 cm (short)

Note: " 1In the range of 5%]1 to 120%1
2 Up to the order of 25, the maximum peak factor 2
3 Class 1 according to EN61000-4-7, ed.2
M.V. = measured value
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Loop diameter: 8mm
Enclosure free end diameter: 10 mm
Permissible loop bending radius: >20mm
Cable length: 2m

Flexible sensor AMOSm/long (loop length 60 cm)

—

AMOSm/long/45PAN
EADE®

CATIV/300Vv
MEA SIN 00000

| () W) oy W—

Flexible sensor AMOSm/standard Flexible sensor AMOSm/short
(loop length 40 cm) (loop length 20 cm)
12— ® A @ " ‘

o | W—.) s S—

- ' — AMOSmishort45PAN
(EAD E®
AMOSm/standard/45PAN I_%;mﬂwaoovﬂv
CEAD X® M SIN 00000

CATIV/300Vn
MEGA SIN 00000
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Technical data of CATIV/300V relay
Input circuit; terminals A1, A3

RELIV DC

Maximum and minimum control voltage:
Minimum withstand voltage:

Control DC voltage V:

Control DC current :

RELIV AC

Maximum and minimum control voltage:
Minimum withstand voltage:

Control AC voltage:

Control alternating current:

Output circuit; terminals B1, B2, B3
Contact configuration:
Switched current rated / maximum:
Switched voltage rated / maximum:
Rated load ACI1 (resistance load):

Rated load AC15

(230V, electromagnetic load):
Rated load

by singl --' motor (230V_):
Interrupting ) C1

(resistar = 30/110/220 V ;:
Minimum int % load:

Contact mate

30V, / 10V,
6V

DC

v 12V 15V

24V

30V

55mA 65mA 60mA 45mA 40mA

24V, 110V,
10V,

10V 12V 15V
55mA 65mA 60mA

1P, 1CO (SPDT)
6A_/10A,
250V,/300V,
1500 VA

300 VA

0.185 kW
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General data

Dimensions:

Relay installation:

Number of cycles:

Switch on/opening time of RELIV DC:
Switch on/opening time of RELIV AC:

Consumption:

Overvoltage category (EN 61010-1, ed. 2):

Ingress protection:
Protection class
Operating temperature:
Altitude:

Weight:

REL IV/DC | MESA jmooens,
o~ M°‘D”“i 820 %'

H 12v+24ve= | 083 (ON) |3
Imax = 65mA | 250V/6A

C€ A [@ & carivioov~ 1p20

90 x 60 x 18 mm
TS35 DIN rail
10-10°
8ms/5ms

10 ms/ 15 ms
<1.2W
CATIV300V
P20

I1, reinforced insulation
-20°C to +70°C
up to 2000 m
70g

REL IV/AC|MERA s

: B1
A10—D—0A3 : o %
1 12v:15va @ oB3 (ON) s

Imax = 100mA :  250V~/6A
C€ A [0 E carivizoov~ 1p20

/‘:

" &/
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ANNEX

Examples of the evaluation
of data measured by the MEg45DIN program MEgA Explorer

Measuring function Zdznamnik (Recorder)

Average and extreme values with time data, voltage, currents, active and reactive power

@ MEgh Explorer 1,113 - Project ‘cez_benesoy’ DS-TS-100761-DC_1314 ANA | DTS Rytov obec | DS-TS-100781-DC_I314 ANA

CHOOSE

z

y g ‘ SUMMARY TABLE GRAPH

oy

£

a4 DS-TS-100781-DC_1314_ANA| DTS Rytifov obec | DS-TS-100781-DC_1314_ANA

u LiTime L L2Time £} L3Time Feeder Feeder Time " 14Tme
Votage V)
Average 203 2307 2306
Max 2445 1100312020 0959 2450 080912020 05:46 2449 0810912020 06:09
Vi 1621 1124120200203 1624 112412020 0203 1628 1124120200203
Max200 2457 1007120200210 2462 121232020 0235 2450 1212312020 0234
Min200 01 1124120200203 01 112412020 0203 00 1112412020 0203
Curent (4]
Average 278 266 250
Max 074 1120200324 1118 120032020 04:19 1140 10/31/2020 0257
Vin 34 0972120200219 42 081712020 05:48 36 0821120200433
Max200 1237 1222120200955 1200 12032020 04:19 1322 1031120200257
2 Min200 00 120042020 1024 00 112412020 0203 00 1207120200450
]

W B Actve power W]

$2 e 67195 64083 60071 19,1350

28 M 253845 111120200324 2657359 120302020 04:19 270688 1003112020 0257 649944 122212020 1228

CAGE™ 5272 0821120200723 7728 091222020 07:18 4796 081920200336 29953 0910612020 0335
Max200 202493 1212212020 0855 284978 1200302020 04:19 311346 103112020 0257 715801 12032020 0448
Vin200 05 1007120200130 04 100072020 0139 32 1207120200450 13 100720200139
Reacive power VA1
Average 352 875 2306 3533
Max 40480 0912012020 08:35 28862 001012020 0235 36643 121320200647 62079 0812120200413
Vi 4017.3 1211612020 05:10 42768 0911712020 07:40 4543 0901720200236 27216 120512020 07:37
Max200 90346 112012020 11:20 80484 111202020 11:20 90471 1112012020 11:20 270302 112012020 11:20
Min200 44638 122512020 08:14 58006 111912020 06:01 2718 1000312020 10:29 42600 0100412021 05:10

Time course of average, minimum and maximum voltage, average and maximum currents

— R_UIMAXMINUTMIN

UM

00— — R_UIMAXIN U2MAX

— RLUIMAXMINIZMAX

T T T T T
1.900:00:00 110 00:00:00 1.1100:00:00 112 00:00:00 1.100:00:00
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Measuring function Napétové jevy (Voltage phenomena)

Standard parameters of voltage phenomena

Event beginning v | U1 max/min [%] ‘ U2 max/min [%] ‘ U3 max/min [%]

09/05/2020 06:25:42,941 PM . 104.00/101.35

09/11/2020 06:37:58,146 AM
09/18/2020 12:33:50,450 PM
09/30/2020 02:40:15.596 AM
10/07/2020 01:38.57.562 PM
1041272020 10:17:19,957 AM
10/14/2020 12:03:06.376 PM
10/14/2020 12:0933.219 PM
10/14/2020 12:12:00,523 PM
102172020 07:22:28.620 AM
10/31/2020 10:28:08,802 AM
10/31/2020 10:28:13.691 AM
103172020 10:28:35.710 AM
11/01/2020 08:27:55,245 AM
11/01/2020 08:28:17.312 AM 107.35/103.82

1170172020 08:31:49,328 AM 02, 106.19/101.03 | 9657/90.30 |

=

=

@

=

@

@

Contingency table of voltage drops

200<t <=500 | 500<t <=1000 | 1000<t <=5000 | 5000<t <=60000
90> U >=80 7 0 0 0 0
80:=U>=T0 0 0 0 0 0
70U >=40 0 0 0 0 0
40:=U>=5 0 0 0 0 0
5xU»=0 0 0 0 0 0
Graph of the appliance resistance against voltage phenomena
Immunity graph;nDS-TS-100781-DC_1314_ANA | DTS Rytifov obec | DS-TS-100781-DC_1314_ANA [~ Immunity range:
. ﬁ
it doest endanger
e
|t doest endanger
lconsumption in industrial
150| Inetworks
[~ Number of events
1 ph.event
2ph. event
100 3ph. event
Uim [%]
TR e
50| - -
2 o
L]
L4
0] . .o . . . . . .
sec min hr day
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Record of phenomena, example of RMS1/2 courses and oscillographic records of phase voltages

and currents
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Measuring function Elektromér (Electric meter)

Total energy of three phases and individual phases with a phasor diagram

108/06/2020 01:10:00,000 PM - 01/08/2021 12:14:00,000 AM Phase diagram for energy on feeder
F—— o = = Q+(1)
EP- fWh] 70,304.585 | 24,688.012 23,547.219 22,069.355
EP- foWh] 0.000 0.000 0.000 0.000
EGC_EP+ KVt 2,542.071 650.420 818.816  1,072.831
EQL_EP- [VAH] 1,242.766 520.565 496.679 225522 i £
EGC_EP- kVAt] 0.000 0.000 0.000 0.000
EQL_EP- VAT 0.000 0.000 0.000 0.000
e )

Quarter-hour, hourly, daily, weekly and monthly table of phase active energy

08/0) 02:10:00 PM-08/06/2020 02:15:00 PM 10:00P
08/06/2020 021500 PM-08/06/2020 02:30:00 FM 15 07 16 08/06/2020 03:00:00 PN-08/06/2020 04:00:00 PM 107 36 49
08/06/2020 02:30:00 PM-08/06/2020 02:45:00 FM 24 05 13 08/06/2020 04:00:00 PM-08/06/2020 05:00-00 PM 102 27 52
08/06/2020 02:45:00 PM.03/06/2020 03:00:00 PM 21 10 16 08/06/2020 05:00:00 PM-08/06/2020 06:00:00 PM 57 50 34
08/06/2020 03.00:00 PM.03/06/2020 03:15.00 PM 27 14 1.1 08/06/2020 06:00:00 PN-08/06/2020 07:00:00 PM 53 43 43
08/06/2020 03:15:00 PI.03/06/2020 03:30:00 PM 25 03 1.1 08/06/2020 07:00:00 PM-08/06/2020 08:00:00 PM 52 5 62
03/06/2020 03:30:00 PI.03/06/2020 03:45.00 PM 23 07 13 108/06/2020 08.00:00 PM-08/06/2020 03:00:00 PM 3 45 60
03/06/2020 03:45:00 P-08/06/2020 04:00:00 PM 26 08 15 08/06/2020 09:00:00 PM-08/06/2020 10:00:00 PM 67 43 52
03/06/2020 04:00:00 PN-08/06/2020 04:15:00 PM 22 05 10 08/06/2020 10:00:00 PN-08/06/2020 11:00:00 PM 56 35 43
03/06/2020 04:15:00 PN-08/06/2020 04:30:00 PM 23 07 10 08/06/2020 11:00:00 PM-08/07/2020 12.00:00 AM 3 54 m
08/06/2020 04:30:00 PM.03/06/2020 04:45.00 PM 34 08 13 08/07/2020 1200:00 A-08/07/2020 01:00:00 AM 70 En 31
08/06/2020 04:45:00 PM.03/06/2020 05:00:00 PM 24 03 9 08/07/2020 01:00:00 AM-08/07/2020 02:00:00 A 77 16 17
08/06/2020 05:00:00 PM-03/06/2020 05:15.00 PM 11 12 12 08/07/2020 02:00:00 AM-08/07/2020 03:00.00 AM 47 16 18
08/06/2020 05:15:00 PIM.03/06/2020 05:30:00 PM 11 13 03 08/07/2020 03:00:00 AM-08/07/2020 04:00:00 AM 5 19 13
08/06/2020 05:30:00 PM-03/06/2020 05:45.00 PM 15 03 03 08/07/2020 04:00:00 AM-08/07/2020 050000 A 32 17 14
08/06/2020 05:45:00 PM.03/06/2020 06:00:00 PM 20 15 [ 08/07/2020 05:00:00 AM-08/07/2020 05,0000 A 33 19 17
1500 P 15 12 11 AM 8 a7 25
03/06/2020 06:15:00 PN-08406/2020 06:30:00 PM 12 13 10 08/07/2020 07:00:00 AM-08/07/2020 03:00:00 AM 25 23 23
08/06/2020 06:30:00 P1V-08/06/2020 06:45:00 FM 15 1 1 08/07/2020 08:00:00 AM-08/07/2020 03:00:00 AM 26 34 37

12:10:00 PH-08/09/2020 12:00:00 AM

002:10:00

08/07/2020 12:00:00 AM-08/08/2020 12:00:00 AM 1001 e %92 08/05/2020 12:00-00 AN-08/16/2020 12.00:00 AM 7381 5948 8394

08/08/2020 12:00:00 AM-08/09/2020 12:00:00 AM 1093 912 1216 08/16/2020 120000 AN-08/23/2020 12:00:00 AM 7169 6159 6398
08/09/2020 12:00:00 AM-08/10/2020 120000 AM 183 9.1 1160 08/23/2020 120000 AM-08/30/2020 12:00:00 AM 8187 6835 7987
08/10/2020 12:00:00 AM-08/11/2020 120000 AM 893 727 881 06/30/2020 12:00-00 AN-09/06/2020 12.00:00 AM 7444 6876 6566
08/11/2020 12:00:00 AM-18/12/2020 120000 AM 03 7.1 736 03/06/2020 12:00-00 AN-09/13/2020 12.00:00 AM 7497 6706 645.1
08/12/2020 12:00:00 AM-08/13/2020 120000 AM 1101 a4 %60 09/13/2020 12:00-00 AN-09/20/2020 12:00:00 AM 7165 6477 687.1
08/13/2020 12:00:00 AM-08/14/2020 120000 AM %67 758 754 03/20/2020 120000 AN-03/27/2020 12:00:00 AM 8374 755.1 7902
08/14/2020 12:00:00 AM-08/15/2020 120000 AM 1036 792 1007 05/27/2020 120000 AN-10/04/2020 12:00:00 AM %67 9280 7128
08/15/2020 12:00:00 AM-08/16/2020 120000 AM 1299 115 236 10/04/2020 12:00:00 AM-10/1172020 12:00:00 AM 10087 900.7 8249
08/16/2020 12:00:00 AM-08/17/2020 120000 AM 142 9.1 1025 10/11/2020 12:00:00 AW-10/18/2020 12:00:00 AM 11081 10830 1.060.8
08/17/2020 12:00:00 AM-08/18/2020 12:00:00 AM 87 807 854 10/18/2020 12:00:00 AW-10/25/2020 12:00:00 AM 12511 10909 10945
08/18/2020 12:00:00 AM-08/19/2020 12:00:00 AM 915 77 84 10/25/2020 12:00:00 AW-11/01/2020 12:00:00 AM 11363 11006 11115
08/19/2020 1200:00 AM-08/20/2020 12:00:00 AM 918 879 764 T1/01/2020 12.00:00 A-11/08/2020 12:00:00 AM 12562 10963 1.137.2
08/20/2020 12:00:00 AM-18/21/2020 120000 AM 942 789 =1 11/08/2020 12:00:00 AM-11/15/2020 12:00:00 AM 13364 12466 1.197.9
08/21/2020 12:00:00 AM-08/22/2020 12:00:00 AM 1087 %88 %82 11/15/2020 12:00:00 A-11/22/2020 12:00:00 AM 13816 12216 12132
08/22/2020 12:00:00 AM-08/23/2020 12:00:00 AM 1277 1036 125.4 11/22/2020 12:00:00 AM-11/23/2020 12:00:00 AM 14931 16631 13714
08/23/2020 12:00:00 AM-08/24/2020 120000 AM 1143 978 1214 11/29/2020 1200:00 A-12/06/2020 12:00:00 AM 14593 16387 12805
08/24/2020 12:00:00 AM-08/25/2020 120000 AM 1059 974 110 12/06/2020 12:00:00 AW-12/13/2020 12:00:00 AM 14064 13889 11892
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Measuring function Kvalita napéti (Voltage quality), selected examples

Méfici Energetické Apardty

Graphic overview of continuous voltage quality parameters throughout the entire period
of measurement

Graphical overview of quality (standardized graph to value 1)ISO week: 1
DS-TS-100781-DC_1314_ANA| DTS Rytifov obec | DS-TS-100781-DC_1314_ANA

- from 100% of samples
according to standard

Voltage Flicker Harmonics Voltage unbalance: Frequency

Weekly evaluation of voltage quality

Values are inthe form A - B / C (A - minimal value from 95% samples, B -
maximal value from 95% samples, C - compliant samples in % from all

2. quarter samples)

3. quarter 32 133 34 3536 37 3B 39 | |Sense of background color:
green - complete count of samples, quality compliant

4 quarter 40 41 42 43 44 45 46 47 43 49 50 W1 orange - incomplete count of samples, quality compliant
red - quality not compliant

53. week |53

Courses of phase voltage quality Ple flickers

P [

: lJ”JJ.IIJLLJ \l. i .I\\l”lluhﬂn L,l A “ [ | J[ | 1

T T T T T
1.9.00:00:00 1.1000:00:00 1.1100:00:00 1.1200:00:00 1.100:00:00
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CONTENTSHOF THEMANUAL
Quantities graph;nDS-TS-100781-DC_1314_ANA | DTS Rytiov obec | DS-TS-100781-DC_1314_ANA
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