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MEgA45PAN Universal Monitor

1/ INTRODUCTION

The MEg45PAN panel universal monitor is designed for measuring at the LV level with

a remote communication option.

It measures three voltages and three currents. It has four two-stage inputs and a relay
output. It transmits measured data and evaluated conditions safely via ETH interface
and GSM network even during a short power supply failure of all three phases. It features
GPS time synchronization.

It directly measures and displays the measured quantities and functions as a record-
er, electric meter and voltage quality analyser simultaneously without interruptions and
gaps. The MEg45PAN monitor can also be used for oscillographic recording of all mea-
sured AC voltages and currents.

For remote transfer of measured data and measurement parametrization, it has an RS485
and ETH interface. It optionally includes a GSM network communication module and
a GPS time synchronisation module for 1 ms time synchronisation.

It measures parameters of voltage and current quality by means of Class A methods
with the A or S class accuracy. It provides statistical evaluation of all voltage quality
parameters stipulated by the standard EN 61000-4-30, ed.3, including the harmonics
and inter-harmonics up to the order of 125 and rapid voltage fluctuations. It records their
timing in individual phases.

It measures energy in four quadrants and records three-phase and single-phase measure-
ments using six-register time series, allowing subsequent evaluation over any selected
time interval. 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 I, also makes oscillographic records of all simul-

RMS1/2
taneously measured voltages and currents, for voltages and for currents up to twice the

rated value with pre-trigger.

It has protection functions for identification of over-voltage, under-voltage, voltage and
current unbalance, reverse current flow signalling and MV fuse blow.
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The voltage measuring inputs are designed for direct measurement of three-phase voltag-
es at the LV level even in CATIV 300V environments.

The current inputs are designed for indirect measurements only. The MEg45PAN has
two standard current input versions. The first standard version features electronically
switched current inputs with ranges of 5A and 1 A for instrument current transformers
and split-core transformers MTPD.51 or flexible sensors AMOS/1A. The second stan-
dard version allows, according to EN 61 869-6, the connection of low-power current sen-
sors LPCT, TORv and TORm toroids with voltages of 225 mV or 150 mV or 22.5mV.

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

The MEg45PAN universal monitor has four galvanically isolated two-stage inputs and
a controlled output switching contact relay.

The USB interface is intended for local communication. The RS485 interface, ETH in-
terface and the integrated GSM module allow remote data transfer, remote parametri-
zation of the measurement, on-line reading of the measured data and updating of the
control program of the processor's measurement core. The remote data transmission via
the ETH interface and GSM network can be secured by IKEv2/IPsec, L2TP/IPsec or
other cryptographic protocols available in 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 F\¥.

All three voltage inputs of the MEg45PAN 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 MEg45PAN 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 MEg45PAN 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 file.
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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 measurement, but also supports
selected bulk functions (e.g. measurement reports).

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 mea-
sured data since the previous reading. The read data is stored in a SQLite, PostgreSQL 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 hetp://www.e-mega.cz/DL/.

The MEg45PAN PQ monitor also enables work with third-party SW through the MOD-
BUS RTU (RS-485), MODBUS TCP (Ethernet), CSN EN 60870-5-104 and DLMS/
COSEM protocols. It is possible to set up automatic sending of measured values via the
CSN EN 60870-5-104 protocol according to deviation criteria or at regular intervals. For
presentation in other systems, CSV formats can be used, which can be customized. The
instrument has web interfaces that allow displaying actual values of selected variables in
a web browser.
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3/ DESCRIPTION OF THE INSTRUMENT

3.1 Design

The MEg45PAN monitor shown in Figure 1 is designed for fixed mounting in a square
panel hole or in a special U-shaped section on the panel. It is housed in a non-flammable
black plastic housing measuring 90 x 90 x 90 mm, which has a 96 x 96 mm frame of 6mm
height on the front. For fixing the monitor to a 1-2mm thick panel, there are two white
profiled cams inserted in a pivoted manner in the holes in the upper and lower side of
the monitor case. The frame contains a panel with film covering a backlit colour LCD
display with 320 x 240 pixels and the displaying area of 72 x 55 mm. Three centred but-
tons under the display serve to control the display. With an exception of the function of
reverse current flow indication, the two outermost buttons are directional and are used to
scroll the displayed pages or functions right and down or left and up. The middle button
allows you to navigate to the main page and select functions. The RUN LED on the front
panel displays the operating condition of the instrument by intermittent lighting. When
the RUN diode is on or off permanently, it signalizes an error state or the state without
power supply. The USB Mini B connector accessible from the front is designed for local
parametrization of measurements and for loading of measured data by a computer. The
local parametrization and data loading can also be done using a flash disc, where mea-
sured data are saved in the CSV format. On the front panel is the serial number of the
instrument and a QR code with a link to the user information of the instrument.

The rear panel in Figure 2 contains, in addition to the manufacturer’s logo, the rated
values of the current and voltage inputs and other legal information. It includes current
double terminals I1, 12 and I3 with input contacts S1(k) and output contacts S2(1), vole-
age terminals U1, U2, U3 and Nm, a hf ground terminal L and —and + terminals of the
auxiliary DC power supply. The terminals have a pitch of 6.35 mm and have clamps with
cross-slotted M3 screws. They enable connecting ropes up to the cross-section of 4 mm?
and wires up to the cross-section of 6 mm?. There are also GPS and GSM antenna con-
nectors on the rear panel and a row of vertically positioned RS485 interface connectors,
four IN input signals and an OUT relay contact below which is a slot for a SIM card and
an RJ45 ETH connector. The three-pole RS485 serial interface connector has contacts
A, B and G1. The five-pole IN connector has four two-stage input signals 1, 2, 3, 4 and
a common contact G. On the two-pole OUT connector are pins 21 and 22 of a relay
switching contact whose function is controlled by the processor.

The two-stage inputs of the monitor are used to record one- and two-bit values from the
operation of the transformer station into the monitor memory with the subsequent possi-
bility of remote transmission. The relay switching contact enables control of the external
circuit according to the evaluation of measured quantities outside the tolerance according
to the evaluation of protection functions or remote communication.

6
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Figure 1: Design of the MEg45PAN universal monitor
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There are three variants of monitor current inputs.

The first standard version has electronic switching of the rated current of 5A or 1A for
MTPD.51 solid or split-core transformers or flexible AMOS/1A sensors with a converter

to 1A.

The second standard variant with either 225 mV, 150 mV or 22.5mV is for LCT split-core
power transformers with hole diameters for a 10 to 36 mm wire or for external TORm
toroids with a rated current flowing through the toroid of 1 A or 5 A or TORv with a rated

current of 10A or 50A.

The current inputs of the special third variant of the MEg45PAN monitor can be directly
connected to AMOSm flexible sensors with a rated current of 30 A/ 100A/300A/ 1000 A
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/3000A/5000A and a length of the sensing part according to order 200 mm, 400 mm
or 600 mm. Such a measuring set is calibrated together, and the flexible sensors therefore
have a serial number identical to the serial number of the monitor.

Also, the rear panel of the MEg45PAN monitor is provided with information on the rated
value of measured phase voltage of 230V , with the maximum value of phase voltage of
300V, applicable to CAT environment and the rated frequency value. For three-phase
measurement, the phase voltage of phase L1 is to be connected to input Ul according
to the voltage quality standard. For single-phase measurement, measured voltage must
always be connected to the Ul input.

Figure 3: Shaped U-profile for fixing of the universal MEg45PAN monitor on the wall
or panel of a cabinet
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The MEg45PAN universal monitor has three-phase AC supply from measuring inputs,
and a single-phase voltage is sufficient to supply power. It is provided with auxiliary power
supply terminals, marked + and — on the rear panel, for connecting backed-up supply
voltage with the rated value of 12V to 24V .

It can be mounted on a panel in LV cabinet using a shaped U-profile, made of 1.5mm
thick metal plate according to Figure 3, which is attached to a free surface using three
ST4.8x13 (DIN7981) self-tapping screws. The monitor is attached to the U-profile by
turning the two cams fitted in the openings in the upper and lower side of the monitor
case.
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Tab. 1: Description of MEg45PAN elements

Item | Group name | Description
1 | Display Backlit colour LCD display with 320 x 240 pixels and the displaying
area of 72 x 55 mm
2 | Middle button | It allows you to navigate to the main page and select functions
3 | Left button It scrolls the display to the left or top
4 | Right button | It scrolls the display to the right or bottom
5 | RUN LED * Once briefly interrupted illumination; the monitor measures
according to the programmed parametrisation
* Twice briefly interrupted illumination; recording of one or
more measurement functions is either not programmed or data
is not stored due to exhaustion of dedicated memory
* Repeated short flashing; the monitor is malfunctioning or is
programmed, it does not measure yet. It is not the default me-
asurement start time yet or the monitor has not been powered
at the time of delayed start
* Slow alternating illumination; oscillographic record.
* Rapid flashing; power failure, the instrument measures and is
powered by the internal uninterruptible power supply,
* Briefly lit after activation; indicates the progress of internal
tests
* Continuously on; indication of a fault condition
* Continuously off; indication of a fault or deactivated power
supply
6 | USB 2.0 interfacel Mini USB connector for local data transfer
7 | Voltage inputs | Terminals Ul, U2, U3 for direct voltage connection of phases L1,
12, L3 and neutral conductor PEN to Nm terminal
8 | Current Double terminals 11, 12, 13 for connecting secondary currents or
inputs voltages of current transformers or current sensors installed on pha-
ses L1, L2, L3. Terminals labelled S1(k) are input, S2(1) are output.
Terminals S1(k) of the first standard design are connected to PE,
PEN.
Terminals S1(k) of the second standard design are connected to the
common conductor G of the monitor.
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Item | Group name | Description
9 | RF grounding | The terminal - connects to the PEN conductor or to PE ground
10 | Auxiliary Terminals for connecting auxiliary DC supply voltage with a ra-
power supply | ted value of 12-24V
11 | RS485 Terminals for connecting the galvanically isolated RS485 data
interface interface, where terminals A and B are communication terminals
and the cable shielding connects to the G1 terminal
12 | Output OUT | OUT terminals of the switching contact of the output bistable relay
13 | Input IN Terminals of the four two-stage inputs IN with the common ter-
minal G
14 |ETH RJ45 connector for ETHERNET 100Base-Tx interface for remote
interface dara transfer. A wiring example is shown in Figure 31. 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
15 | GSM antenna | Connector for connecting a GSM antenna
16 | GPS antenna | Connector for connecting a GPS antenna
17 | SIM card SIM card goes into the indicated slot
18 | Screws Screws fastening the rear panel
19 | Cams Cams in the profiled housing hole for attaching the monitor to a LV
cabinet panel

3.2 Functions of the monitor

The MEg45PAN 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 mea-
surement methods and uncertainties of the measured quantities are tested according to
EN 62586-2 and the effects of operating conditions according to the procedures specified

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 iden-

10
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tifying undervoltage, overvoltage, voltage and current unbalance, a blown HV fuse and
directional protection.

For voltage phenomena, events on currents and changes at the two-stage input, it records
the courses of RMSY: effective values and oscillographic time courses, both with pre-trig-
ger. The MEg45PAN monitor has four two-stage inputs 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 MEg45PAN 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 pre-trigger of up to 20 periods 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. Initia-
tion 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 automatic remote transmission of measured data can minimise the requirements for
memory space in the monitor.

The record of courses of all six measured quantities in the form of RMSY% defined by the
voltage quality standard has an adjustable pre-trigger of up to 2 seconds and the possibil-
ity of recording up to 400 events with a duration of 300 s.

Currently, the instrument supports the MODBUS RTU protocol at the RS485 interface
and the MODBUS TCP and P104 protocols at the Ethernet and GSM interface (accord-
ing 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
enabled using the NTP protocol.

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

The MEg45PAN universal PQ monitor allows secure data transmission, e.g. via IKEv2/
IPsec and L2TP/IPsec protocols. The SSH protocol can be used to connect for man-
agement of the Linux Debian system, running on the ARM core of the processor and
enabling the implementation of advanced communication and other superstructure func-
tions.

1
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3.2.1 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 CSN 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% t0 -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 fluctuations U, U

- Flicker P_and P,

- THD, voltage harmonic distortion factor

- Direct current component U .

- Fundamental to 125th harmonic of voltage with a proportion of adjacent interhar-
monics

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

- Fundamental to 125th harmonic of current with a proportion of adjacent inter-
harmonics

- Centred subgroups of interharmonic currents up to the order of 125.
- Voltage of signals in network voltage (HDO) — average, maximum
- Number of 3s intervals for voltage evaluation of signals in network voltage

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

12
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Data of rapid voltage changes — RVC:

Start time of rapid voltage change

Duration of rapid voltage change in ms

Average voltage in balanced state before RVC

Average voltage in balanced state after RVC

Maximum absolute difference between U,,,, , during RVC and balanced voltage
before RVC

Maximum absolute difference of ten-period voltage U, ., at RVC and balanced
voltage before RVC

Courses of voltage Upyisip and current I o at RVC with time data

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

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, i1/, 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 (AUss) and the maximum difference between voltage
U, s, 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
sy, 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-

course of U

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 ¢,

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 2s to 15 min, according to

the parametrisation).

13
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Phase:
- Voltage U , — average, minimum, maximum
- THD,, voltage harmonic distortion factor
- Direct-current component of voltage Upe
- Harmonic components of voltage U, of order n from Ist to 64th,
- Currents I , — average, maximum
- THD, current harmonic distortion factor
- Current harmonics I, of order from Ist 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/P+> QL/P+> ~QC/P-> TQL/P-

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

14
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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

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

— Active and reactive energy Ew EP_, E E E E

QC/P+? QLIPY> QC/P-> QLIP-

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, MODBUS TCO or
EN 60870-5-104 protocols, a description of which is provided in [4] and [5].

3.2.2  Description of the measurement of energy during rapid changes in the di-
rection of its flow

Common instruments for measurement of power and energy work with a basic measur-
ing interval in the order of tens of basic frequency periods. It can, in the case of rapid
changes in the energy flow direction, e.g., at the places of connection of power supplies
in a distribution grid, result in inaccurate recording and inaccurate evaluation of ener-
gy 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 corresponding 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 values 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.

15
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3.2.3 Protection functions

Protection functions are user-adjustable, examples of settings are shown in Figure 4. The
recording of phase voltage 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.
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.

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 overvolmgeprotectionfunction

In the function input, the user sets the limit of the Ist 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 RMSV2 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.

16
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Each evaluation of voltage under the overvoltage limit of the Ist 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.

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 RMSY4 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

For the function indicating a blown MV fuse of the MV/LV transformer, you can set the
detection time in seconds and whether to switch on the output relay and message sending.

17
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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.

Figure 4: Examples of setting protection and signalling functions
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Blocking protecton at U-<(x) [%%]
Detection time [s]

[ Protection according to current asymmet 5

Relay dosing in case of event Re 2
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Blocking protecton at I<(x) [%]
Detection time [5]

[ signaling of blown MV fuse

Relay dosing in case of event Re 2

g drop limit of two voltages [%&]
Limit unbalance [%&]
Detection time [s]
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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.

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.

3.3 Description of control elements and displaying on the display

The front panel of the MEg45PAN universal monitor includes, in addition to instru-
ment marking, manufacturer, serial number and QR code with technical information,
a large-format colour LCD, under which are three directional touchbuttons, a RUN LED
and a USB Mini B connector.

After switching on the power supply of the instrument and the delay of the check of the
HW indicated by brief illumination of the RUN LED, the correct operation of the device
is indicated by intermittent illumination of the RUN LED. The intermittent lighting of
the RUN LED has the following meanings:
- Repeated one short flash (0.1 s); recording of measured values to dedicated memory
space is in progress
- Repeated two short flashes (2 x 0.1 s); recording of at least one measurement func-
tion is suspended or the dedicated memory space is exhausted for at least one mea-
surement function and overcycling is disabled
- Short flash (0.1 s); recording of measurement values is not in progress either due to
a malfunction or measurement is suspended
- Fastflashing (0.1s/0.1 s); external power supply to the instrument has failed, power
is supplied from the internal uninterruptible power supply, recording is in progress

- Slow flashing (0.5s/0.5s); oscillographic recording
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Continuously lit RUN LED indicates a failure.

When turned on, the display will show the Pfehled (1/9) (Overview) page of the Méfid-
lo (Meter) function with the basic measured phase quantities U, I, P, Q, PE.

By pressing the central button with the circular target, the display always switches to the
main Menu page, see Figure 5, with the five measurement functions and the Nastaveni
(Settings) function, which displays the parametrization values of the instrument and
settings as well as the status of the communications. You can use the directional buttons
to select a function. The selected function is highlighted in orange.

The top status bar of the main Menu page shows the current time (hour:minute:second)
on the left and the abbreviations of the LINUX (LNX), GPS and GSM modules on the
right. If the modules are not fitted or not functional, they are shown in black. They are
shown in orange if they are functional.

After switching on the instrument and selecting each measurement function for the first
time, pressing the middle button again takes you to its first page. When measuring func-
tions are selected repeatedly, pushing the central button opens the page selected before
exiting the given function.

The bottom status bar of the selected page shows the page name in the middle and the
page number with the total number of pages of the function in round brackets on the

right.

The display backlight goes off automatically if no button has been activated in the last five
minutes, and it goes on when any button is activated.

In the Méfidlo (Meter) function, the displayed values are updated at 0.5s intervals. On
the Pfehled (1/9) (Overview) page, see Figure 6, the ten-period values of phase voltage,
current, active and reactive power, and power factor PF are visible for each phase L1, L2,
and L3. Press the right directional button to go to the Fizory (2/9) (Phasors) page, sce
Figure 7. The left half of the page shows the ten-period 1st harmonic voltage and current
values of each colour-coded phase. Also, it displays angles between voltages and, in the
case of currents, angles between voltage and corresponding current. Displayed in the
right side of the page is a vector diagram of phase voltages and phase currents with vectors
related to rated value. The instantaneous value of the mains frequency is displayed at the
top right.

The Osciloskop (3/9) (Oscilloscope) page, see Figure 8, repeatedly displays, together
with ten-period values of phase voltage and currents, an oscilloscopic record of one pe-
riod of the mentioned voltage and currents synchronized by transition of Ul voltage to
positive values.
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The page Harm.U1 (4/9) to Harm.U3 (6/9), see Figure 9, repeatedly displays the spectral
lines of the 2nd to 40th harmonics of the corresponding phase voltage expressed as a %
of the fundamental harmonic. The top right shows the voltage value of the fundamental
(1st) harmonic in V, and the total shape harmonic distortion of the THD,, voltage as %
of the corresponding phase voltage.

The page Harm.I1 (7/9) to Harm.I3 (9/9) repeatedly displays the spectral lines of the
2nd to 40th harmonics of the corresponding current expressed as a % of the measured
fundamental harmonic value. On the top right is the magnitude of the fundamental har-
monic of the current in A and the total shape harmonic distortion of the current THD,
in %.

In the Kvalita (Quality) function, the ten-minute average values of the fundamental
voltage quality variables are displayed on the Pfehled (1/8) (Overview) page, see Figure
10. These are the phase voltages, the harmonic distortion factors of voltage THD, and
current THD, for each phase, and the three-phase voltage quality parameters, which are
frequency in Hz and voltage and current unbalance in %.

On the Flikr (2/8) (Flicker) page, see Figure 11, the Kvalita (Quality) function displays
the phase coefficients of the short-term (10 min) flicker P_ and the long-term (2 hours)
flicker P, evaluated for the last 10-minute interval marked at the beginning of the lower
status bar. The long-term flicker values P, are sliding and are evaluated every 10 minutes
for the past 2 hours.

The Harm.U1 (3/8), Harm.U2 (4/8), and Harm.U3 (5/8) pages of the Kvalita (Quality)
function display the spectral lines of the 2nd to 40th harmonics of a given phase voltage
as a % of the fundamental harmonic with the standard limits marked in grey. Blue colour
is used to mark measured values if they are lower than defined limits, while red colour
is used to mark values that exceed standardized limits. On the top right is the value of
the fundamental harmonic of the phase voltage in V and the value of the total harmonic
distortion THD of the phase voltage in %. The THD voltage limit value specified by the
standard is also shown in grey.

The Harm.I1 (6/8), Harm.I2 (7/8) and Harm.I3 (8/8) pages of the Kvalita (Quality)
function show the spectral lines of the 2nd to 40th harmonics of the phase current in %
of the measured value of the fundamental harmonic of the current. On the upper right is
the value of the fundamental harmonic of the given phase current in A and the value of
the total harmonic distortion of the THD current is displayed in %. The phase current
spectrum graphs on pages (6/8) to (8/8) do not have set limits.

In the Zdznamnik (Recorder) function, the individual pages display the values that have
been evaluated for the last completed recording interval, the time of which can be seen in
the bottom line on the left. On the Piehled (1/4) (Overview) page, these are the average
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phase values of voltages, currents, active and reactive powers and power factor values. On
the Proudy (2/4) (Currents) page, see Figure 12, these are the average, maximum and
minimum current values for each phase. On the Vykony (3/4) (Powers) page, these are
the active and reactive powers for each phase, and on the Vykon 3f (4/4) page, these are
the three-phase, active power D, reactive power Q, apparent power S, deformation power
D, and total unbalance power C.

The Energie (Energy) function displays four pages. The Elektromér (1/4) (Electric me-
ter), see Figure 13, displays three-phase values of active energy supplied in the arrow
direction EP+ (OBIS code 1.8.0), active energy consumed EP- (2.8.0), inductive reac-
tive energy during active supply EQL/P+ (5.8.0), inductive reactive energy during active
consumption EQL/P- (7.8.0), capacitive reactive energy during active supply EQC/P+
(8.8.0), capacitive reactive energy during active consumption EQC/P- (6.8.0) aggregated
from the start of energy measurement. The start time is displayed at the beginning of the
bottom status line in the hour-day/month/year format.

The Energie L1 (2/4), Energie L2 (3/4) and Energie L3 (4/4) pages of the Energie func-
tion always display the values of the six energy registers for a given phase since the start
of the energy measurement.

The Udilosti (Events) function has a total of three pages. The Jevy (1/3) (Phenomena)
page, see Figure 14, contains a table of the values of the eight most recent phenomena in
time, with the youngest event listed on the first line of the table and the oldest of the eight
displayed on the lowest line. Phenomena include registered voltage dips, increases and
interruptions and overcurrents. The phenomenon line contains the date (d/m/y) and time
(h:m:s) of the start of the phenomenon, the duration of the phenomenon and the extreme
value of the phenomenon. These characteristics of the phenomena are determined accord-
ing to EN 61000-4-30. For voltage dips it is the residual voltage, for voltage increases it
is the maximum voltage, for voltage interruptions it is the lowest voltage and for overcur-
rents it is the highest overcurrent of all three phases, calculated by the RMSY2 procedure.
The duration of a given phenomenon, excluding voltage interruptions, is determined as
the time difference between the moment of any of the three-phase voltages going out of
the allowed tolerances and the moment of the last of the three-phase voltages returning to
the allowed tolerances with hysteresis. The duration of a voltage interruption begins when
the last of the three-phase voltages falls below the interruption limit and ends when any
of the three-phase voltages rises above the hysteresis interruption limit. The duration of
overcurrent starts when the measured current rises above a specified limit and ends when
it falls below that limit.

The RVC (2/3) page of the Uddlosti (Events) function also contains a table of the last
eight recorded rapid voltage changes, with the most recent rapid voltage change in the
first line of the table. A rapid voltage change is characterized by a URMSY2 voltage change
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greater than the selected magnitude as a % of rated voltage. The display shows changes
greater than 3 % of rated voltage. In case of a rapid voltage change, the measured voltage
is still within the allowable tolerance of + 10 % U . The table header again shows the date
and time of the start of the change, the duration of the change and the maximum mag-
nitude of the voltage change expressed in % of the rated voltage.

The information on the transmission of telegrams of the mass remote control HDO sys-
tem is given in the table on the HDO (3/3) page of the Ud4losti (Events) function. An
example display is shown in Figure 15. The information on a single telegram is contained
in two lines and includes the date and time the telegram started, the HDO signal fre-
quency, as well as the minimum and maximum ten-period signal voltage value when the
HDO telegram is transmitted. The content of a received telegram is recorded as well.
Differentiation is made between the parallel command code, i.c., pulse—space, and the
serial code, i.e., pulse—pulse, with an addressing configuration according to the company

standard of PNE 382530, ed. 3.

On the first page Méfeni (1/5) (Measurement), see Figure 16, the Nastaveni (Settings)
function contains on the first two lines the measurement location and the point to which
the MEg45PAN monitor is connected.

The Pfistroj (Instrument) paragraph shows the rated value of the measured voltage in V
and the conversion of current transformers or sensors with the rated value of the primary
current and secondary current of the transformer or the output voltage of the sensor,

which corresponds to the design and range of current inputs of the MEg45PAN.

The Udalosti (Events) paragraph informs about the set limits of voltage phenomena,
whether they are set according to the standard or modified by the user. There is a limit
of registered overcurrents and a minimum magnitude of registered voltage changes in %
of rated voltage.

The Interval zdznamniku (Recorder interval) paragraph shows the time interval of the
Ziznamnik (Recorder) function; this can be set by the user from 2s to 15 min.

The Cas (Time) paragraph informs about the date and time of the last synchronization
of the MEg45PAN monitor. When GPS synchronization of the internal time is activated,
this is displayed in the Synchr line. The Zdroj (Source) line indicates the source of the
time synchronization. In addition to GPS, the MEg45PAN has the following time syn-
chronization options: NTP, P104, MODBUS RTU, MODBUS TCP, P202/ETH, P202/
USB. When the GPS is synchronized, the source line also displays the active status and,
after the slash, the number of satellites whose signal is being received.
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The second page Komunikace (2/5) (Communication) function of the Nastaveni (Set-
tings) function contains in the LINUX paragraph one of the following statuses:

- Spi (Sleeping) — Linux not running. This is in cases where Linux activity is not
required

- Nabihd (Booting) — system start that takes about one minute

- Aktivni (Active) — normal system operation with the system version displayed

- Porucha (Failure) — the system has either not booted or has stopped working. SD
card damaged or not inserted

- Omezen (Limited) — status after a power supply failure.
The version and type of SD card running LINUX is also shown.
The RS485 paragraph contains the RS485 serial interface address, baud rate in Bd and

character format.

In the ETH paragraph, the IP address with a mask in CIDR format, e.g. 192.168.11.221/24,
is displayed when the device is connected via Ethernet cable.

In the VPN (Virtual Private Network) section, a secure IPsec connection with the IP
address is shown.

In the GW (gateway) section there is an IP address and if (interface) where packets that
do not belong to the local network are routed. An example of an interface is a VPN.

The GSM paragraph contains information about the connection via GSM modem in-
tegrated in the MEg45PAN monitor. The GSM connection is characterized by the IP
address e.g. 10.50.1.18/24 and the item Sit (Network) in which the modem is registered.
The following types of GSM networks are possible — LTE, HSDPA, EDGE, GPRS. The
value after the slash represents the GSM signal level/quality in % or the modem status.
The following GSM modem states are distinguished:

- Neptitomen (Not present) — there is no modem communication board in the de-
vice

- Nenalezen (Not found) — modem failure — the communication board is installed
in the monitor, but the modem was not detected

- Nekompatibilni (Incompatible) — the modem has been detected, but the installed
software does not support it

- Porucha (Failure) — the modem indicates an unknown failure

- Chybi SIM (SIM missing) — SIM card not inserted

- Chyba SIM (SIM error) — SIM card is damaged

- Nezndmy stav (Unknown status) — unknown or incommunicable status

- Inicializace (Initialization) — modem is being initialized
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Uzaméen (Locked) — request to enter PIN. Note that this may appear briefly even
if the correct PIN is entered in the configuration. The next time the information is
refreshed (after 3 minutes), this condition should disappear.

Pozastaven (Suspended) — modem operation is suspended (e.g. to save energy after
a power failure)

Pozastavovani (Suspending) — transition to the ‘Suspended’ state is in progress
Povolovdn{ (Enabling) — transition to normal operating state is in progress

Povolen (Enabled) — the modem has been put into operating state and subsequently
SIM verification and network registration should take place

Vyhleddvéni (Searching) — the modem is searching for available mobile operator
networks

Registrovdn (Registered) — the modem is registered to the mobile operator’s net-
work

Odpojovani (Disconnecting) — disconnection from the APN (Access Point Name)
is in progress
Ptipojovdni (Connecting) — connection to APN is in progress, activation of data
transmissions

Ptipojen (Connected) — the data connection is successfully activated. This is the
state the modem should normally be in.

Rekonfigurace (Reconfiguration) — reconfiguration of system parameters

Chyba SW (SW error) — a malfunction of the operating software has occurred.

The third page called IN/OUT (3/5), see Figure 17, of the Nastaveni (Settings) function
displays the state of two-stage input signals and the state of the relay output contact.
The input signals can be two-bit with valid states 01 and 10 or one-bit with the states
Rozepnut (Open) and Sepnut (Closed). The output contact is either Spojen (Connected)
or Rozpojen (Disconnected).

The fourth page named Smérova ochr. (4/5) (Direction protection) of the Nastaveni

(Settings) function contains the directional protection settings. These are:

Minimum reverse current in %1
Delay voltage limit in % U
Delay before protection activation in seconds

Output relay switch on time.

The direction protection function is not included in the standard offer. A basic descrip-
tion of the direction protection function is given in chapter 3.2.3.
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The fifth page Jazyk (5/5) (Language) of th

e Nastaveni (Settings) function can be used

to change the display language Cestina / English.

Figure 5: Menu

Figure 6: Overview / Meter
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Figure 11: Flicker

L1 Pst ©.068
P1t 5.581
L2 Pst ©.068
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L3 Pst ©.066
P1t ©.115
13:30:00  [EEEEN (2/8)

Figure 12: Currents / Recorder

Figure 13: Electric meter/Energy
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Figure 14: Phenomena/Events
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Figure 15 HDO
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Figure 16 Measurement/Settings Figure 17: IN/OUT / Settings
Nas taveni
Misto: DT5_200536_1728 Aktudlni stav vstupu a wystupu
Bod: T2
. . o IN1 Rozepnut
Pristroj: JImen. napéti: 238V
Transf. prevod: 100A/5A IN2 Rozepnut
Udilosti: HMapétove Jevy: dle normy INZ Rozepnut
Nadproudy: 114.8 A IN4 Rozepnut
RV (: 3.88% Un
Interval zaznamniku: 1min s
Cas: Synch.s:  11:38:43  11/87/22
Zdroj:  USB 0UT1 Rozepnut
| M@feni (1/5) ~ INjour (3/5)

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

The MEg45PAN 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
CATIV 300V and in the safety class II. The four input and one 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 MEg45PAN
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 grounding of the instrument on terminal <, is connected to the PE
conductor in TN-S networks and to the PEN conductor in TN-C networks.

The MEg45PAN monitor is powered by the voltages of the measuring voltage inputs. It
also has an auxiliary DC power supply with a rated value of 12—-24V connected between
terminals + and —.

The current inputs of MEg45PAN 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 MEg45PAN universal monitors are manufactured with
a standardised rated value of current or voltage. They are also produced for the direct
connection of AMOSm flexible current sensors. The rated value of the current input of
the monitor or the type of the connected sensor is stated on the back panel of the moni-
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tor. 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 S1(k) and output terminal S2(I) 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 of current transformers are to

be grounded.

The connection of the common terminals in MEg45PAN in safety class II is shown in
Figure 18. The measuring and power supply terminals U1, U2, U3, Nm are connected
to an internal galvanically isolated power supply, the isolated part of which is connected
by one pole to the common conductor G. This is connected to the negative pole of the
auxiliary DC power supply and to the shielding contacts of the GSM and GPS anten-
na connectors. The measuring and supply terminals of the AC voltages and the neutral
conductor are connected to it via protective impedances. The galvanically isolated power
supply of the RS§485 interface has a common terminal labelled G1. The high-frequency
shielding of the USB, ETH interface connectors and SIM card housing is connected to
the HF ground terminal, which is connected to the PE or PEN ground conductor. This
ground connection is not a safety connection and therefore uses a low-current conductor.

Note that when using an auxiliary power supply with a grounded positive pole in the
MEg45PAN version with sensor current measurement, sensors with grounded S1 and S2
contacts must not be used.

Figure 19 shows a circuit with conventional current transformers with a rated secondary
current of 5A or 1A. If these current transformers are not equipped with the possibility
of protection during disconnecting of the secondary circuit or the possibility of short-cir-
cuiting the secondary circuit during assembling, it is advisable to insert in their secondary
circuits short-circuiting terminals enabling the installation of a measuring instrument
without the need to switch off the network circuits. The MEg45PAN in Figure 19 is pow-

ered from the measured voltages only via a three-pole fuse disconnector.

For the additional installation of current measurement in operated cabinets with CAT IV
300V overvoltage category, if wired according to Figure 20, you can use a split-core
current transformer MTPD.51 with a rated secondary current of 1A and electronic pro-
tection in case of disconnection of its secondary circuit. In this figure, the power supply
of the MEg45PAN is provided by the DC voltage of the floating uninterruptible power
supply in addition to the measured voltages.

For additional measuring of currents in structurally complicated types of collecting
points (doubled collecting point, low distances between busbars, etc.) and in CATIV
300V areas, it is advisable to use the flexible AMOS type current sensors. The flexible
AMOS sensors are made with the loop length of 20cm, 40cm or 60 cm and with the
rated measured current from 30A to 5000A. An advantage of the AMOS sensors is the
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speed of installation, which can be conducted even under voltage without the need for
switching off.

Figure 18: Interconnection of common terminals in MEg45PAN
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When using standard AMOS/1A sensors, the 2m loop supply cable defines the maxi-
mum distance between the installation location of the sensor loop and its converter unit.
The distance between the monitor and the converter unit, according to Figure 21, is
determined by the maximum load impedance of 2.5 Q). To power the AMOS/1A sensors,
use an external DC power supply in the range of 10V to 30 V.

The design of AMOSm flexible sensors with low-voltage direct connection to specially
modified current inputs of the MEg45PAN monitor is shown in Figure 22. The interface
between the sensors and the monitor is non-standard, but allows for increased accuracy
of the entire measurement chain.

Phase currents of a LV network can be measured by the MEg45PAN monitor with the use
of LCT split-core transformers with the rated primary current of 5A, 20A, 60A, 75A,
100A, 120A, 200A, 300A, 400A, 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 wir-
ing is shown in Figure 23. LCT transformers have a standard output voltage of 225mV,
150 mV and 22.5mV. In this case, the MEg45PAN monitor has current inputs with the
corresponding voltage values. LCT transformers can only be installed on insulated con-
ductors 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 the diameter of up to 6mm 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 50A. Toroids of
both of these types meet the requirements of CAT IV 300 V. The connected MEg45PAN
monitor has current inputs with the corresponding rated voltage. Thanks to their small
dimensions, both types of toroids can be used for measurements in LV installations, refer
to Figure 24.

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 25.

The wiring of the four two-stage inputs IN1 to IN4 of the IN connector of the MEg45PAN
monitor is shown in Figure 26. The internal supply voltage is 24V .. Input signals IN1
to IN4 have a common contact that is galvanically connected to the common conductor
G of the monitor circuits.

Figure 27 shows an example of the connection of a load to the monitor in CATIV /300 V
environment using the RELIV/DC external isolation relay. Terminals OUT21 and
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OUT22 of the switching contact of the output relay switch the excitation circuit of
the RELIV/DC electronic relay with inputs Al, A3 powered by an external 24V pow-
er supply. The galvanically safely isolated (CATIV300V) output power contact of the
RELIV/DC relay switches the AC circuit of the motor.

The connection of local communication between the measuring and control system and
a group of MEg45PAN monitors using the RS485 interface is shown in Figure 28. One
RS485 interface with the MODBUS RTU allows communication with up to 30 devices.
The end of the communication link with the shielded twisted pair must be terminated
with a 120 €) resistor.

Figure 29 shows the use of a MEg45PAN universal monitor with an ARM communi-
cation core and a secure two-way transmission using the Linux IPsec function for GSM
data transmission between an electric meter concentrator and the IT of a distribution
company. A safe GSM extension cable with a length of 2.5 m can be used to safely con-
nect GSM communication in the CAT IV substation environment.

Figure 30 shows the connection of a GPS antenna for time synchronization and GSM
antenna for remote communication to the MEg45PAN monitor. The monitor only needs
signals from three GPS satellites to synchronize the time. If necessary, a 10 m safe GPS
extension cable with increased insulation in a length of 2.5 m can be used.

For GSM communication, the antenna can be connected via a safe GSM extension cable
of 2.5 m length in hazardous environments and a GSM extension cable of 10 m length in
safe environments.

Figure 30 shows the connection of the MEg45PAN universal monitor to an Ethernet
network via an 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.

Figure 31 shows an example of use of the ETH serial interface with the RJ45 connector
for remote transmission of data of more than one MEg45PAN universal monitor with
the use of a Switch unit. The monitor is fitted with a short RJ45 connector, enabling
connecting to the Ethernet network even when the device is installed using the U-profile.

The connection of MEg45PAN during single-phase LV measurement is shown in Fig-
ure 32. 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. 19: Connection of MEg45PAN in a transformer station, CAT IV 300V,
current transformers with I =5A
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Fig. 20: Connection of MEg45PAN in LV TN-S type network, with fuse disconnec-
tors in voltage circuits and current transformers MTPD.51 with I =1A
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Fig. 21: Connection of MEg45PAN in a LV TN-C type network, with fuse discon-
nectors in voltage circuits and current measurement by AMOS/IA sensors,

category CATIV300V
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Fig. 22: Connection of MEg45PAN in a LV TN-S type network, current measurement
by AMOSm sensors, category CATIV 300V
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Fig. 23: Connection of MEg45PAN in a LV TN-S type network, current measurement

by LCT
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Fig. 24: Connection of MEg45PAN in a LV TN-C type network, current measure-
ment by TORv or TORm toroids, category CATIV300V
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Fig. 25: Connection of MEg45PAN monitor with current measurement by TORm
toroids connected in secondary current circuits of current transformers
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Fig. 27: Wiring for controlling the mains load via the safety relay RELIV/DC
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Fig. 28: Communication of MEg45PAN monitors via the RS485 interface
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Fig. 29: Secure GSM communication of the MEg45PAN monitor via data
concentrator

KWh
Data
o concentrator
B
0 KWh
z|lae T
3
]
|21
3 ‘ 2
ETH
kWh
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Fig. 31: Communication of MEg45PAN monitors via the ETH interface and Switch
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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 MEg45PAN

monitor.

A Warning

Be careful, the operator performing the installation of the MEg45PAN univer-
sal monitor into circuits and areas with live parts must be equipped with per-
sonal protective equipment and additional safety means and use them during
the installation.

When the MEg45PAN universal monitor is used in a different way than it is
specified by the manufacturer, the protection provided by the MEg45PAN
monitor can be impaired.

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.

It is not permitted to use other accessories than those included in the MEg45PAN
monitor set delivery.

A Caution

Explanation of symbols used in the user manual and in the specifications of the
MEg45PAN universal monitor:

ﬁ Note in documentation / Warning, risk of danger

ﬁ Danger, risk of electric shock

CAT IV Overvoltage category / measuring category, characterizing the state of

transient overvoltage. CATIV 300V applies to installation in DTS at the
LV level with a voltage of up to 300 V.

Iﬁl Safety class II, double or increased insulation

IP code Degree of ingress protection
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IKcode  Degree of mechanical protection provided by enclosure

E The product is intended for recycling and collection points
C E Declaration of Conformity — European Community
| High-frequency grounding

6/ INSTALLATION OF THE MONITOR, PREPARATION FOR MEASUREMENT

ﬁ 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 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 are connected in the off
state or when the secondary windings of instrument current transformers are
short-circuited if they are not equipped with overvoltage disconnection protec-
tion.

ﬁ The MEg45PAN 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 MEg45PAN monitor with current inputs for low-power sensors with
output voltage, the 81 terminals of the current sensors, the common terminal of inputs
and the negative terminal for connecting the auxiliary power supply are connected via the
common pole G, see Figure 18. 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 terminal marked with the ground symbol -+
must always be grounded.

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

All three current inputs of the MEg45PAN monitor shall be, in accordance with the
specification on the rear panel of the monitor, connected to current transformers/sensors
with the identical rated value of secondary current or voltage or the identical type of
non-standard current sensor.
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1.
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The MEg45PAN universal monitor is installed in a square-shaped opening with
the size of 92x92 mm in the panel of a LV cabinet. It is necessary to leave at least
50 mm of space around the case of the instrument to enable connecting of measur-
ing conductors, antennas and accessing the locking cams. The instrument is fixed in
the opening by turning the two white locking cams inserted in the black upper and
lower side of the plastic case of the instrument.

The monitor can be installed on a panel or wall using a shaped U-profile with
a square opening, refer to Figure3. The U-profile is attached by means of three
screws ST4.8x13 (DIN7981) screwed in the holes in the panel. A drill with the
diameter of 3.8 mm shall be used for panel thickness of 1 mm, and a drill with the
diameter of 4.2mm shall be used for panel thickness of 2mm. When installing
the instrument in a U-section in CATIV 300V environment, make sure that the
minimum aerial and ground distance of live uninsulated parts of conductors in the
terminals U1, U2, U3 and Nm from the panel is more than 11 mm.

. Connect voltage terminals U1, 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.

. Connect the Nm terminal to the neutral conductor.

. 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.

. If backed-up power supply of the MEg45PAN monitor is needed, a DC power sup-

ply shall be used with the rated voltage from 12V to 24V. The plus pole of the
power supply shall be connected over the first fuse of the two-pole fuse disconnector
to the + terminal of the monitor, and the minus pole of the power supply shall be
connected over the second fuse of the two-pole fuse disconnector to the — terminal
of the monitor.

To power only the MEg45PAN monitor, use fuses with a rated value of 1.0A. To
power the MEg45PAN 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 rear panel of the

device with the type of connected current sensors.

The first standard version MEg45PAN with I =5A|1A is connected to secondary
circuits with the given rating. The choice between 5A or 1A rated current is to be
made after measurement parametrization.

The second standard design with one of the rated input voltages of 225 mV or 150 mV
or 22.5mV allows connection of low power LCT transformers or TOR toroids with
the same rated output voltage.
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The third, special version of MEg45PAN connects directly to the loops of AMOSm

flexible sensors.

a)

b

=

o

Standard instrument solid-core current transformers with a convenient rated val-
ue of primary current and with a rated secondary current of 5A or 1A 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 S2(I) 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 MEg45PAN 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 Figure 19.

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
of the transformer with marked conductors S1(k) and S2(1) shall be connected
to the corresponding S1 and S2 terminals of the I1 current of the MEg45PAN
monitor with currents I =5A/1A, refer to Fig. 20.

To mechanically attach the 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 conduc-
tor with measured current.

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 A1l terminal of the sensor connected to
phase L1 shall be connected to the minus pole of supply voltage with a rated value
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0f 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
(3x18mm), 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 2m 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 MEg45PAN monitor, grounding
of the -U , k terminals and connecting of power supply to the converter units is
shown in Fig. 21.

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
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.
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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

e

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 TORv 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 S1 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 I2 current input of the monitor shall be positioned on the L2
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 mea-
sured current according to Figure 22, check the marking I1, I2 and I3 on the
individual sensors and the conformity of the serial numbers of all three AMOSm
sensors with the serial number of the MEg45PAN 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 MEg45PAN monitor.
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Use the procedure stated in article ¢) of the previous section to install the mea-
suring loops of AMOSm current sensors on phase conductors with measured cur-
rents. The loops of AMOSm sensors have two terminals at the end of the output

cable marked S1 or k and S2 or L. 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 MEg45PAN 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 12 to the
12 current terminals of the monitor and connect the terminals of the AMOSm
sensor loop marked I3 to the I3 current terminals of the monitor.

The MEg45PAN universal monitor can also be used for single-phase measurement,
see Figure 32. In this case, the measured voltage must be connected to the Ul input
and the measured current to the I1 terminals.

. The galvanically free switching contacts of up to four external devices powered by

the internal 24V voltage of the MEg45PAN monitor in Figure 26 are to be connect-
ed to terminals 1 to 4 of the IN inputs. If the switching contacts are grounded by
one pole, these poles must be connected to the common contact G of the five-pole
IN input connector.

. The galvanically free output switching contact of the MEg45PAN monitor relay at

terminals 21 and 22 of 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.

Figure 27 shows an example of switching of an AC LV circuit with external
RELIV/DC relay in DIN rail design with CATIV 300V overvoltage category be-
tween input and output circuits.

Figure 28 to Figure 31 show the basic connection of MEg45PAN with local and

remote communication.

Figure 28 shows local communication of monitors via the RS485 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 MEg45PAN, they can
also be connected via a SW command.
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Figure 29 shows data collection from electric meters in a LV network through a data
concentrator (c.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.

The connection of the GSM remote communication antenna and the GPS time
synchronisation antenna to the MEg45PAN monitor is shown in Figure 30.

Figure 31 shows an example of MEg45PAN connection to an Ethernet network
through a cable inserted in a RJ45 WS 8-8 connector labelled ETH.

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 MEg45PAN universal monitors can be connected to an Ethernet network

through a Switch unit, see Figure 31. In a LV cabinet, use a safe ETH extension
cable with a length of 2.5 m and additional LV insulation.

7/ SWITCHING ON THE MONITOR, PREPARATION FOR MEASUREMENT

1.

After switching on any of the measured voltages or supply voltage, the RUN LED
flashes with a delay of approx. 2s, necessary to start the power supply and check
the correct function of the individual monitor blocks. The flashing pattern is deter-
mined 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.

. The software PQ_MEg launches in the inspection computer. If it launches correct-

ly, the main window with a bar according to Figure 33 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.

Figure 33: Start of the PQ_MEg software
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Device
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Use a USBmini communication cable to connect the inspection computer to the
MEg45PAN 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 34.
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Fig. 34: Confirmation of USB communication between MEg45DIN and an inspection
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SW version 22.8.19.0

This SW supports FW to version 7.46

Made for E.ON CR

Fig. 35: Connection of measured voltages and currents

vai; Power Quality Monitor (IMEg] 35+, 37, 38C, 39, 44, 45)
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4. In the main bar, select Méfidlo (Meter) according to Figure 35. 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 36.

Fig. 36: Check of the correct connection of measured voltages and currents

Wiring test
Test conditions : L1 L2 L3
Voltage > 80% Unom &4 1000 1000 100.0
Voltge vector angle £10° é 0.0 1201 119.9
Current > 5% Inom é 80.0 80.0 80.0
Wiring tests: L1 L2 L3
Direction of voltage rotatig counterclockwise
Cos @ > 0,85 e L0 100 100
Direction of P flows Positive P+ P+ P+
Final result £

|l A check of the correct connection of a GSM network antenna with sufficient

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. 37.

Fig. 37: Display of the GSM network signal intensity at the antenna installation

location
taky Power Qual 9 7. .
| < Settings Download Measurement. OB ey | e ae
Measurement g DVMEG
IFg of data locations O 1ecrrp Set || glyv.46 Su 00061
. R.lﬂv 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, see
Figure 38.
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Fig. 38: Information on the GPS signal reception conditions at the antenna
installation location and data in MEg45DIN

5+, a4, a x
Settings Download Measurement ©usz  wiZ,p Mo en 61 v 7 A0 IR =
ME¢ (=rzn= of data locations DVMEG | oo [sar =
4 2511 47.46 M Qe nrormatons
Basic Expert Transformer Spec. Protect. funct. Set P104 Set dev. crit. Communication = g info
q135+,37, 38C, 3, 44,45 - O x
Settings Download Measurement ©USB iy |MeeTSPenan 61 v a6 220312 OF N
Measurement 5 DvmEg i -
MEg of data locations O reeip Set ||y v7.46 si 00061 (e1) S
. zznlwln Basic Expert Transformer Spec. Protect. funct. Set P104 Set dev. crit. Communication GPS-Time Info
1z DetGPSSig - O X

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

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

Signal [%]

& i

8/ MAINTENANCE

Caution

- 'The repairs of the MEg45PAN 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.
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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 auxiliary DC power supply of the monitor, use cylinder fuses 10x38gG
1.OA.

To protect the auxiliary DC power supply of the monitor and the trio of AMOS/1A flex-
ible sensors, use 10x38gG 4.0 A cylinder fuses.

9/ DISPOSAL

When the service life of the MEg45PAN universal monitor is over, it must be recycled at
waste disposal sites according to rules for electronic waste disposal.

10/ WARRANTY

The MEg45PAN universal PQ 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.

It is not permitted to open the MEg45PAN universal monitor during the warranty pe-
riod.

The warranty becomes void if the user carries out unauthorized modifications or changes
on the MEg45PAN monitor, if the user connects the monitor incorrectly or if the monitor
has not been operated in accordance with technical conditions.

Defects on the MEg45PAN 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 MEg45PAN monitor. This warranty does not in any case imply manufacturer’s
liability exceeding the price of the MEg45PAN monitor.
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11/ ORDERS

The basic version of MEg45PAN has:

voltage inputs U =230V, serial interface RS485 and ETH interface, four input and one
output signal, three-phase power supply from measured voltages, auxiliary power supply
with rated DC voltage 12V to 24V. The MEg45PAN panel design has a display with

three control buttons.

The basic MEg45PAN 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 W5, Four-quadrant active and reactive electric meter

1 communication cable USBmini 1.5m

1 socket for a nano SIM card 115S-ACA1

Optional accessories for the MEg45PAN variant:

52

Function W3, Oscillographic measurement

Function W4, 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

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

GSM remote communication module

Méfici Energetické Apardty
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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—A2OC—M5RA/MEgA2)

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

ETH safe extension cable/2.5m?

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

" Can be ordered with I =100A, 200 A

? Technical data are provided in Chapter “GSM and GPS antennas of the MEg45PAN
PQ monitor”

% Other lengths are available

Specification of an order of MEg45PAN

MEg45PAN/X/W3 to W10/cl.A or cl.S

5A,1A — W3 Oscillographic measurement
225 mV — W4 HDO telegram evaluation
150 mV — W6 Measurement of active energy at rapid changes of flow
225 mV direction
AMOSm — W7 Direction protection function
— 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

Order examples:

MEg45PAN/5A,1A/W3,W7,W8/cl.A
MEg45PAN/225mV/W8,W9/cl.S
MEg45PAN/AMOSm/W3/cl.S
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Tab. 2: Current ranges of LCT split-core transformers (x = yes, /= no)

Primary current

ter [mm]| 54 10A 20A G60A 75A 100A 120A 200A 300A 400A 500A G00A

Diame-

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

Loop | Primary current
length 30A  100A  300A  1000A = 3000A = 5000A
short X X X X | / /

ST e e e R
A LR i e S o
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12/ TECHNICAL PARAMETERS

General information

The MEg45PAN universal monitor meets, according to EN 61010-2-30, the measuring
category and the overvoltage category of CATIV300V.

The MEg45PAN 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

Operating temperature:

Threshold operating temperature:

Stabilisation period:
Relative humidity:
Altitude:

Design data
Dimensions:
Weight:

Measuring category:
Safety class:
Protection:

Use:

Pollution degree:

Enclosure panel thickness:

Power supply
Range:

Input power:

Frequency:

Internal uninterruptible
power supply:

-10°C to +45°C, guaranteed measurement uncertainty
-25°C to +55°C

10 minutes after start-up

5% to 95 %, non-condensing

up to 2000 m

90x90 x 90 mm, frame 96 x 96 mm

0.5kg

CATIV 300V according to EN 61010-2-030:2011
I1, reinforced insulation

IP30 front panel, IP20 body and rear panel
interior

2

1 mm to 2mm

Auxiliary
10V, 1030V

From measuring inputs

160V, . to 300V, for CATIV
160V, . to 460V, _ for CATIII

6.5W 5W
S0Hz+15%

20 s with charged supercapacitors,
charge time 5 minutes
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Protection

U =160V, t0 460V, 3 cylinder fuses 10x38gG 1,0A
fuse disconnector OPVP-3

U=12V 024V . 2 cylinder fuses 10 x38gG 1,0 A

fuse disconnector OPVP-2

Measuring characteristics

A/D converter: 16 bit

Sampling frequency: 256 samples per period

Anti-aliasing filter: digital filter, type FIR

Phase-locked loop: controlled by the passage of the fundamental

harmonic voltage U1 through zero

Aggregation intervals: quality function — according to EN 61000-4-30,ed. 3
recorder function — from 1s to % hod

Synchronisation of aggregation:  according to EN 61000-4-30, ed. 3, class A

Time base: +1sin 24 h at the operating temperature without
external synchronisation

+1 ms at the operating temperature with GPS

Data memory capacity: 512MB, circular organization for each function

Voltage inputs Ul, U2 and U3
Rated phase voltages U , P-N: 230V,

Rated line voltages U , P-P: 400V, .
Maximum voltage, P-N: 300V, for CATIV
Voltage measuring range,
P-N, cl.S: 0.2V, to 350V,
Voltage measurement uncertainty,
P-N, cl.S: +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, I2 and I3

Rated value of current I : SA 1A,

electronically switched, CATI1/300V
Rated voltage value at I D, 225mV, ., 150mV, , 22.5mV, .
Current measuring range: 1%]1 upto 200%1
Current measuring uncertainty ?: +0.2%M.V.+0.025%]1 (45 Hz to 60 Hz)
Overcurrent measuring range: 200%1I up to 1000%1

Overcurrent measuring uncertainty?: +0.5% M.V. (45 Hz to 60 Hz)

Change of value with temperature: ~ 0.05%1 /10K

Permanent overload: 10A, .
Maximum current, 1s: 50A,., 1/ 1 min
Input resistance of current inputs: <50mQ

Current inputs are galvanically free.

The current measurement parameters of the MEg45PAN set with current sensors
MTPD.51, AMOS/1A, LTE, TOR and AMOSm are supplemented by the parameters
listed in the following chapter Current sensors of the MEg45PAN universal PQ monitor.

Active power, reactive power, PF, energy
Active power?:  +0.5% M.H.£0.2% P acU280%U,1>5%1, PF>0.5
Reactive power?: +0.5% M.H. £0.2% Q, atU280%U,I>5%I, PF<0.866

PF: +0.01 atU280%U ,1=5%1I
Active energy:  Class B EN50470-1
Reactive energy: Class 1 TPM 2440-08, CMI 2008

Note " One of the values Y at [ =1A,5A and [ =225mV, 150 mV
M. V. — measured value

IN input contacts

Number: 4, with common pole

Internal supply voltage: 24V .

Max. resistance of contact external circuit:  100Q

OUT output contacts

Number: 1, galvanically free switching contact
Rated switched voltage: 12V or 24V, DC or AC

Maximum switched current: 2A

Maximum switched voltage: 48V

57



Mﬁ Méfici Energetické Apardty

USB interface

Type: USB2.0

Communication speed: 5.4 Mbit/s

Connector: USBmini B

Flash drive: maximum supply current 100 mA
RS485 interface

Default settings: 115.2 kbit/s, 8 bit, no parity, one stop bit

MODBUS RTU protocol: Application Protocol Specification V1.1b3

ETH communication

Speed: 10/100 Mbps Ethernet,

Standard: Ethernet verze 2.0/IEEE 802.3

Protocols for data reading: MODBUS TCP, IEC 60870-5-104, DLMS/COSEM

VPN protocols: L2TP/1Psec, IKEv2/IPsec

Management: SSH (including central management of user access by means
of the RADIUS or TACACS+ protocol), SNMP, SYSLOG

Other properties: Firewall, static routing, dynamic routing protocols

Connector: RJ45 type WS 8-8

GSM communication
SIM card type: mini SIM
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 Frequency band: GPS(LI)
Standards: NMEA, RTCM104
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Classification of MEg45PAN universal monitor according to EN 62586-1

Universal monitor MEg45PAN Cl. A is classified PQI-A-FI1-H,
Universal monitor MEg45PAN Cl. S is classified PQI-S-FI1-H,

f=50Hz, CATIV 300V according to EN 61010-2-030.

Table of the MEg45PAN functions according to IEC 61000-4-30, ed.3

Measurement uncertainty,
Method .
) measuring range
Functions and measured data of measu-
MEg45PAN | MEg45PAN
rement
cl. S cl. A
Net frequency, 10 s 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 2 hours P, Class A Class S Class A
Voltage drops and increases, re51dual Class A Class S Class A
and max. U, T duratlon
Supply Voltage interruption, res1dual Class A Class S Class A
and maximum U, T duration
Voltage unbalance,
150 periods, 10 min, 2 hours Class A Class S Class A
Harmonic voltages, Class A Class S Class A
150 periods, 10 min, 2 hours ass ass ass
Interharmonic voltages,
150 perlods, 10 min, 2 hours Class A Class S Class A
Voltage of stgnals 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, URMW2 Class A Class S Class A

Note: According to EN 61557-12, the MEg45PAN 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 dur-
test conditions 1, 2 and 3 according to 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 record function

F  evaluated values during measurement of phase voltage

S evaluated values during measurement of line voltage

5 | 42 £ =

S | EE| 2
Quantity Symbol f;é —é ; E;D g

g |EEEL
Effective voltage U, ES ES
Voltage harmonics:“ist to 64th ha;;;)nic U,wU,, Es | | F ,S
Overall harmonic Ai‘s;‘ortion of voltz;g; THD, THEE F , S |
Effective current " ES E S
Current harmonic;:‘lst to 64th haur;r“l‘onic [,azl, Es || F ,S |
Overall harmonic Ai‘s;ortion of curr;I; THD, Bs || F , S |
Power factor cosQ F ES | ES
Powerfacor PF P ES | ES
Active power P F ES | ES
Reactvepower Q P ES ES
Wzi‘;);;rent power S F F,S .... F ,S
Deformationpover D FF o E
Unbalancepower? N ES | ES
Active power (Ist harmonic) P, F FFS | FES
Reactive power (Istharmonid) Q, F o ES|ES
.“A;);;rent power (I;;L‘armonic) """" Sih F F,S F,S
Unbalance power (st harmonid) N, ES|ES
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(Ist harm)

Y NE
Quantity Symbol < ORI g
S €3 =
= = O
£ | 2% 2 &
Active energy — consumption EP+ F ES | ES
Active energy — supply EP- F ES | ES
Rerjlctlve 1nduct1Ye energy during EQL/EDs F ES | ES
active consumption
Re:ilctlve capacitive energy during EQC/EP: P ES | ES
active consumption
Reactive inductive energy during active supply EQL/EP- F ES | ES
Reactive capacitive energy during active supply EQC/EP- F ES | ES
Active energy — consumption (Ist harmonic) EP+ | F ES | ES
Active energy — supply (Ist harmonic) EP- F ES | ES
RC?flCtIVC 1nductlYe energy during EQL/EDs F ES | ES
active consumption (1st harm) Lk
Reactive capacitive energy during EQC/
. . F ES | ES
active consumption (1st harm) EP+ ,
Reactive inductive energy during active supply EQL/
F ES | ES
(1st harm) EP-
Reactive capacitive energy during active supply EQCIEP-,, P ES | ES

Y Record interval adjustable from 1s to 15 minutes. Energy represented by total value per

interval, other quantities are average values per interval.

? In the line voltage measuring mode, the unbalance power contains even deformation

influences.

3 In the recorder function, the 200 ms maxima and 200 ms minima are evaluated for

phase voltages and 200 ms maxima for phase currents at each recording interval.
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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 MODBUS TCP protocol for MEgA instruments,
www.e-mega.cz/DL

[5] User description of CSN EN 60870-5-104 protocol for instruments on 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 MEg45PAN 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 SMA(m)/SMA(m) SMA(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 SMA(m) SMA(m)
Overvoltage category CATIV2.5m CATIV2.5m
Safety class II12.5m 11
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CURRENT SENSORS OF THE MEg45PAN 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 rated voltage of measured conductor:

Measuring category:
Impulse withstand voltage:

Testing voltage:

66

400A, 600A, 1000A
1A

50 Hz

42.5Hz to 69 Hz?
2.5VA

25Q

0.5 % according to EN 61869-2
5

101

2.5xI

-25°C to +60°C
-40°C to +70°C
+120°C

+120°C

<90 % RH, non-condensing
IP20

IKO08

2

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

5.4kV/5s
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Safety class: II
Weight: 0.5 kg
Outer dimensions: 100 x 95 x 29 mm

Dimensions of transformer window: 52 x33 mm

Supply cable (optional):

Maximum length of supply cable: ~ 10.0m
Supply cable diameter: 7.0 mm
Supply cable conductor cross-section: 1.5 mm?

Colour-coding of conductors: 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 Tt shall not be used for currents with a rated frequency value outside the stated
frequency range

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:

Ingress protection:
Converter unit dimensions:
Converter unit installation:
Operating temperature:

DC supply voltage U

supply”

68

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

CATIV/300V, CATIII/600V

II, measuring part AMOS/1A
111, converter unit AMOS/1A

1P20

90 60x 18 mm
DIN rail, TS35
-20°C t0 +60°C
10V, 1028V,
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Consumption at I and R =2.5Q: <5W

Idle consumption: 70mAatU =12V
50mAat U =24V

Total efficiency at I and R =1.0Q: 42%

Total efficiency at I and R =2.5Q: 60%

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

Note: VA single value only
? Possible rated value 30 A to 3000 A
» 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
MEg45PAN 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 single-phase motor (230V)):

Interrupting capacity DCI
(resistance load) 30/110/220V :

Minimum interrupted load:

Contact material:

30V, / 10V,
6Vpe
10V 12V 15V

24V

30V

55mA 65mA 60mA 45mA 40mA

24V, 110V,
10V,

0V 12V 15V
55mA 65mA 60mA

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

300 VA
0.185 kW

6A/0.2A/0.12A
500mW (12V/10mA)
Ag/Ni

! The polarity of connected voltage does not matter.
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General data

Dimensions:

Relay installation:

Number of cycles:

Time closing/opening RELIV DC:
Time closing/opening 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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APPENDIX

Examples of the evaluation of data measured
by the MEg45PAN program MEgA Explorer

Measuring function Zdznamnik (Recorder)

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

@ MEgA Explorer v1.119 - Project 'cez_benesov 1314 ANA i 1314 ANA - o x

@3
B ot | QP o Ewm § oo ‘omm ‘},Gmn ‘

z
S
B SUMMARY
38
zg
Y 1314 7 1314 ANA
u LiTme L2 L2Tme [ L3Tme Feeder Fesder Tme 1 14Tme
2303 2307 2308
215 2450 2149
1621 1624 1 1628
2457 2462 2459
01 01 1 00
278 26 250
1071 1111120200324 1118 12032020 04:19 1140 107120200257
34 1
1237 1222120200955 1200 12032020 04:19 1322 1031120200257
00 1 1 00 1 00
67105 64083 6007.1 18,1350
253845 1111120200324 267359 120320200419 270689 1031120200257 122212020 1228
5212 092112020 07:23 7728 092212020 07:18 08/1912020 0336 0910612020 03:35
202403 1222120200955 284978 120320200419 100312020 0257 1200312020 0448
05 1007202001:39 04 1007120200139 1200712020 0450 1000712020 0139

0811212020 0413

1211612020 05:10 42768 091712020 07:40 0910112020 0236 1210512020 07:37
1202020 1120 89484 112012020 1120 1112012020 11:20 112072020 1120
1212512020 08:14 56006 111972020 0601 100212020 1029 0110472021 0510

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

— R_UMAXMINUTMIN
20 ; — RLULUTPRUM
i Ll U &l e L et o 'y AR rARA — RUIMAIN.UTMAX
! [l ! ! ' — RUIMAXMIN.U2MIN

UM
4
3
i
4
3
3

— 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

1Al
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Measuring function Napétové jevy (Voltage phenomena)

Standard parameters of voltage phenomena

Id ‘| Event beginning
09/09/2020 06:25:42.941 PM

09/11/2020 06:37:58,146 AM

Duration | U3 maxmin (21

104.00/101.35

| Ut maxsmin (2 | U2 maxsmin (21

101.87/98.58

09/18/2020 12:33:50,450 PM

102.02/100.39

09/30/2020 02:40:15,596 AM

10/12/2020 10:17:19,957 AM

10/14/2020 12:03:06.376 PM

10/14/2020 12:09:33.219 PM

97.95/94 57 97.82/94.39

2
3
4
5|10/07/2020 01:38:57.582 PM
13
7
8
9

10/14/2020 12:12:00.523 PM

10270/100.57
95.76/90.99

97.56/92.44

10 10/21/2020 07:22:28,620 AM

11 10/31/2020 10:28:08,802 AM

12| 10/31/2020 10:28:13,691 AM

13/10/31/2020 10:28:35,710 AM

102.09/93.09

14| 11/01/2020 08:27:55,245 AM

15 11/01/2020 08:28:17.312 AM

107.35/103.82

Bl

11/01/2020 08:31:49.328 AM

10619/10103‘ 9657/9\130H

Contingency table of voltage drops

10<t <=200 200<t «<=500 500<t <=1000 1000<t «=5000 | 5000<t <=60000
3 0 0 0 0
80>U>=70 1 0 0 0 0
70> U>=40 3 0 0 0 0
40>U>=5 0 1 0 0 ]
55U3=0 0 0 0 0 0
Contingency table of voltage increases
10<t <=500 500<t <=5000 | 5000<t <=60000
120> U>=110 0 0 0
U>=120 0 0 0
Contingency table of voltage interruptions
te=1 1<t<=180 t5180
b=l 0 0 0
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Measuring function Elektromér (Electric meter)

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

Phase disgram far energy on fesder
108/06/2020 01:10:00.000 PM - 01/08/2021 12:14:00.000 AM Q+(L
Feeder L [ L3
£+ foih] 70,304.585 24,688.012 23547219 22069.355
EP- KWh 0.000 0.000 0.000 0.000
EQC_EP+ A 2542071 650.420 818.816 1,072.831 i i3
EQL_EP+ [VAh] 1,242.766 520.565 496.679 225522
EQC_EP- kVAT] 0.000 0.000 0.000 0.000
EQL_EP- kAl 0.000 0.000 0.000 0.000
LR (]

Quarter-hour and daily table of three-phase active energy

08/06/2020 02:10:00 PM-03/07/2020 12:00:00 AM

15:00 PM: 30:00 PM 07 1.6 (|| 08/07/2020 12:00:00 AM-08/08/2020 12:00:00 AM 894 992

08/06/2020 02:30:00 PM-08/06/2020 02:45:00 PM 24 05 1.3 (|| 08/08/2020 12:00:00 AM-08/09/2020 12:00:00 AM 1093 912 1216
45:00 PM 21 10 1.6 (|| 08/09/2020 12:00:00 AM-03/10/2020 12:00:00 AM 1183 9.1 1160

08/06/2020 03.00:00 PM-D8/06/2020 03:15:00 PM 27 14 1.1 (|| 087102020 12:00:00 AM-08/11/2020 12:00:00 AM 893 727 88.1
15:00 P, 25 09 1.1 (|| 08/11/2020 12:00:00 AM-08/12/2020 12:00:00 AM 903 781 736

:00 P 29 07 1.3 (|| 08/12/2020 12:00:00 AM-08/13/2020 12:00:00 AM 1101 834 96.0

P 26 06 1.5 (|| 08/13/2020 12:00:00 AM-08/14/2020 12:00:00 AM 9.7 758 754

08/06/2020 04:00:00 PM-D8/06/2020 04:15:00 PM 22 05 1.0 (|| 08/14/2020 12:00:00 AM-08/15/2020 12:00:00 AM 1036 792 1007
15:00 PM: 23 07 1.0 (|| 08/15/2020 12:00:00 AM-08/16/2020 12:00:00 AM 1299 115 896

Pl 34 08 1.3 ||| 08/16/2020 12:00:00 AM-08/17/2020 12:00:00 AM 142 941 1025

:00 P : 24 09 1.9 (|| 08/17/2020 12:00:00 AM-08/18/2020 12:00:00 AM 887 807 854

08/06/2020 05:00:00 PM-08/06/2020 05:15:00 PM 11 12 1.2 ||| 08/18/2020 12:00:00 AM-08/19/2020 12:00:00 AM 915 737 834
15:00 P 11 13 0.9|(08/19/2020 12:00:00 AM-08/20/2020 12:00:00 AM 918 879 764

P 15 03 0.8|( 08/20/2020 12:00:00 AM-08/21/2020 12.00:00 AM 342 79 68.8

FM 20 15 06| 08/21/2020 12:00:00 AM-08/22/2020 12:00:00 AM 1087 988 982

08/06/2020 06:00:00 PM-08/06/2020 06:15:00 PM 15 12 1.1 ||| 08/22/2020 12:00:00 AM-08/23/2020 12:00:00 AM 1277 1038 1251
15:00 P 12 13 1.0 (| 08/23/2020 12:00:00 AM-08/24/2020 12:00:00 AM 1143 978 1214

Pl 15 1.1 1.1 ||| 08/24/2020 12:00:00 AM-08/25/2020 12:00:00 AM 1059 974 110

Measuring function Kvalita napéti (Voltage quality), selected examples

Graphic overview of continuous voltage quality parameters throughout the entire period of mea-

surement
Graphical overview of qualty (standardized graph to value 1)ISO week: 1
DS-TS-100781-DC_1314_ANA| DTS Rytifov obec | DS-TS-100781-DC_1314_ANA
12— . from 100% of samples.
- ccrding to stancarc
1
08—
= 06—
04—
02—

Voltage

THDU

Flicker

Harmonics Voltage unbalance:

Frequency
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Weekly evaluation of voltage quality

Values are in the form A - B / C (A - minimal value from 5% samples. B -
imal value from 95% samples, C - compliant samples in % from all
2. quarter samples)
3. quarter 32 33 34 35 36 37 38 39 | |Sense of background color:
green - complete count of samples, quality compliant

5 orange - incomplete court of samples, quality compliant
red - quality not compliant

4 quarter 40 41 42 43 44 45 46 47 48 45 50

53. week |53

Histogram of phase voltage

Quantities graphinDS TS-100781-DC_1314_ANA| DTS Rytifov cbec | DSTS-100781-DC_1314_ANA

9% of samples.
2
|

P S A et St SR e SO S S SO SO S AU AU G SO S SN SN SN SO S
<=207208 209 210 211 212 213 214 215 216 217 218 219 219 220 221 222 223 204 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 242 243 244 245 246 247 248 249 250 2515252

uv]

Standardized spectrum of harmonic phase voltages

Graphicloveview o prmerics (sendarzed graph o gl 1in peried 08052020 01100 P 01082021 121400 AM

DS-TS-100781-DC_1314_ANAI DTS Ryiifov obec | DS-TS-100781-DC_1314_AN
12— - from 100% of samples
I zccording to standard
g
08—
= 06—
04—
02—
% 5§ 5§ § § 5§ § 5 § § 5 § 5§ § 5 § P : ¥ 5§ § 5 § s
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Spectrum of phase currents

12 AN}

-2

-3
10—
3]
£ 6
4
2

0 |
5.ham 8 harm 13 ham 17 harm 21 ham 25 harm 29 harm 33 ham 37_ham 41 ham 45 harm 48 ham
3. ham 7 ham 11 ham 15 harm 19 ham 23 harm 27 ham 31 harm 35.ham 39 harm 43 ham 47 harm

Time course of THDU and THDI harmonic distortion factors

= R_UHARM THDU1
— R_UHARM.THDU2

— 35
=
- = R_UHARM THDU3
z — R_IHARM.THDI1
= = R_IHARM THDI2
I — R_IHARM THDI3
30 A | | A
. !
; ! | y j
0 | Ay R T j
i il Tk T v i A
Ay ‘ il c‘ i1 | i |
DAL | A ' L ! I ir
' ‘ | - !
um "
20 ‘
- T T T T T T T T T
po 30.12 00:00:00 &t2.100:00:00 ne 5.100:00:00 st 8.1 00:00:00 s011.100:00:00 at 14.1 00:00:00 p 17.1 00:00:00 po 20.1 00:00:00 &t23.1 00:00:00
- =
£
T
Z
£

T T T T T T T T T
po 3012 00:00:00 & 2100:00:00 ne 5.1 00:00:00 st8.1 00:00:00 s011.100:00:00 Gt14.100:00:00 pa17.100:00:00 po20.100:00:00 &23100:00:00
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Characteristics of the first voltage drop

[ EErereageesm

Course of voltage U and I during the first voltage drop

RMS1/2 RMS1/2

Detail of the event on U: |d=1 Event beginning=08/09/2020 06:25:41,541 PM
Duratign=00:00.080
D5-TS-100781-DC_1314_ANA | DTS Rytifov obec | D5-T5-100781-DC_1314_ANA

105+

Asyncl [%)]

T T
18:25:42,000 18:25:43.000 18:25:44.000

1A

304 ,

101 T T
18:25:42,000 18:25:43.000 18:25:44,000

84



MEg45PAN Universal Monitor - User manual Mﬁ

Oscillographic record with pre-trigger of the first voltage drop

Detail of the event on U: Id=7 Event beginning=10/14/2020 12:03:06,349 PM Duration=08:21,624
DS-TS-100781-DC_1314_ANA | DTS Rytifov obec | DS-TS-100781-DC_1314_ANA

400
=
)
200
0 /
200Mﬁ\/ \/
4001 5
T T T
12:03:06.357 PM 12:03:06.367 PM 12:03:06.377 PM 12:03:06.387 PM
_ 100+
=S
50
07
-50
100
R - |
T T T
12:03:06.357 PM 12:03:06. 367 PM 12:03-06 377 PM 12-03:06.367 PM
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