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WARNINGS, INFORMATION AND
NOTES REGARDING DESIGNATION
OF PRODUCT

Used symbols:

See Power Quality Analyzer MC 784/iMC 784 documentation.

Double insulation in compliance with the EN 61010-1 standard.

[m]
L

Functional ground potential.

Note: This symbol is also used for marking a terminal for protective ground
potential if it is used as a part of connection terminal or auxiliary supply
terminals.

Compliance of the product with directive 2002/96/EC, as first priority, the
prevention of waste electrical and electronic equipment (WEEE), and in
addition, the reuse, recycling and other forms of recovery of such wastes so as
to reduce the disposal of waste. It also seeks to improve the environmental
performance of all operators involved in the life cycle of electrical and
electronic equipment.

Compliance of the product with European CE directives.
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BEFORE SWITCHING THE DEVICE ON

Check the following before switching on the Power Quality Analyzer MC 784/iMC 784:

Nominal voltage,

Supply voltage,

Nominal frequency,

Voltage ratio and phase sequence,

Current transformer ratio and terminals integrity,

Protection fuse for voltage inputs (recommended maximal external fuse size is 6 A)

External switch or circuit-breaker must be included in the installation for disconnection of the devices’
aux. power supply. It must be suitably located and properly marked for reliable disconnection of the
device when needed.

Integrity of earth terminal

Proper connection and voltage level of I/0 modules

Important: A current transformer secondary should be short circuited before connecting the Power Quality
Analyzer MC 784/iMC 784.
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DEVICE SWITCH OFF WARNING

Auxiliary supply circuits for (external) relays can include capacitors between supply and ground. In order to
prevent electrical shock hazard, the capacitors should be discharged via external terminals after having
completely disconnected auxiliary supply (both poles of any DC supply).
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HEALTH AND SAFETY

The purpose of this chapter is to provide a user with information on safe installation and handling with the Power
Quality Analyzer MC 784/iMC 784 in order to assure its correct use and continuous operation.

We expect that everyone using the product will be familiar with the contents of chapter »Security Advices and
Warnings«.

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

As a backup power supply for Real time clock super-cap is built in. Support time is up to 2 days (after each power
supply down).
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DISPOSAL

It is strongly recommended that electrical and electronic equipment is not deposit as municipal waste. The
manufacturer or provider shall take waste electrical and electronic equipment free of charge. The complete
procedure after lifetime should comply with the Directive 2002/96/EC about restriction on the use of certain
hazardous substances in electrical and electronic equipment.
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BASIC DESCRIPTION AND
OPERATION

This chapter presents all relevant information about the Power Quality Analyzer MC 784/iMC 784 required to
understand its purpose, applicability and basic features related to its operation.

Apart from this, it also contains navigational tips, description of used symbols and other useful information for
understandable navigation through this manual.

Regarding the options of this Power Quality Analyzer MC 784/iMC 784, different chapters should be considered
since a particular sub variant might vary in functionality. More detailed description of Power Quality Analyzer
MC 784/iMC 784 functions is given in chapters Main Features, Supported options and Functionality.

Power Quality Analyzer MC 784/iMC 784 is available in 144mmx144mm panel mounting enclosure. Specifications
of housing and panel cut out for housing is specified in chapter

Contents

Packaging contains the following items:

e  Power Quality Analyzer MC 784/iMC 784

e  Fixation screws

e  Pluggable terminals for connection of inputs, aux. Power supply and I/0 modules
e Short installation manual

All related documentation on this product can be found at www.ISKRA.eu/products/. The instrument desktop

based setting software — MiQen2, together with accompanying drivers can be found on our web page
https://www.iskra.eu/en/Iskra-Software/. Due to environmental reasons, all this information is longer provided

on a separate CD.

Please examine the equipment carefully for potential damage which might have occurred during transport!
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Description of the Power Quality Analyzer MC 784/iMC 784

iMC 784

Power Quality Analyzer iMC 784 is a comprehensive device intended for permanent monitoring of power quality
from its production, transmission, distribution all the way to the final consumers, who are most affected by
inadequate voltage quality. It is mostly applicable in medium and low voltage applications.

Lack of information regarding supplied voltage quality can lead to unexplained production problems and
malfunction or can even damage equipment being used during factory production process. Therefore, this device
can be used for the needs of electrical utilities (evaluation against standards) as well as for industrial purposes
(e.g. for monitoring the level of supplied power quality).

Appearance

1 — Color TFT display
2 — Navigation keyboard

N

REEEED
Color TFT display:

5.7 inch color TFT display is used for displaying measuring quantities and for a display of selected
functions when setting the Power Quality Analyzer iMC 784.

Navigation keyboard:
The "Enter" key is used for confirming/selecting the settings. Direction keys are used for navigating
between screens and menus. Function of individual key may vary depending on the selected screen.
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MC 784

Power Quality Analyzer MC 784 is a comprehensive device intended for permanent monitoring of power quality
from its production, transmission, distribution all the way to the final consumers, who are most affected by
inadequate voltage quality. It is mostly applicable in medium and low voltage applications.

Lack of information regarding supplied voltage quality can lead to unexplained production problems and
malfunction or can even damage equipment being used during factory production process. Therefore, this device
can be used for the needs of electrical utilities (evaluation against standards) as well as for industrial purposes
(e.g. for monitoring the level of supplied power quality).

Appearance

g——ﬂ

~

MC 784 &/lskra

Power Quality Analyzer
—

1 - Graphical LCD

2 — Navigation keyboard

3 — General operation LED indicators
(clock synchro./comm./alarm)

4 —1/0 status LED indicators

Graphical LCD:
A graphical LCD with back-light is used for displaying measuring quantities and for a display of selected
functions when setting the Power Quality Analyzer MC 784.
Navigation keyboard:
The "OK" key is used for confirming the settings, selecting and exiting the display. Direction keys are
used for shifting between screens and menus.
LED indicators:
There are two types of LED indicators positioned on the front panel. General operation LED indicators
and 1/0O status LED indicators.
General operation LED indicators warn on certain device status. The left-most (red) indicator indicates
that the device internal clock is synchronized (via GPS, IRIG-B or NTP protocol). The middle (green) one
is blinking when transmitting MC data via communication to the server. The right-most (red) one is
blinking when any of the alarm conditions is fulfilled.
I/O state LED indicators are in operation when additional Modules A and/or B are built-in. These
modules can have the functionality of Digital input or Relay output. They are indicating the state of a
single I/0. Red LED is lit in either of the following conditions:
e Relay output is activated
e Signal is present on Digital input
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Abbreviation/Glossary

Abbreviations are explained within the text where they appear the first time. Most common abbreviations and

expressions are explained in the following table:

Term Explanation
RMS Root Mean Square value
TRMS True Root Mean Square value
Flash Type of a memory module that keeps its content in case of power supply failure
Ethernet IEEE 802.3 data layer protocol
MODBUS / DNP3 Industrial protocol for data transmission
Memory card Multimedia memory card. Type MMC and SD supported.
MiQen Setting Software for ISKRA instruments
PA total Power Angle calculated from total active and apparent power
PAphase Angle between fundamental phase voltage and phase current
PFphase Power factor, calculated from apparent and active power (affected by harmonics)
THD (U, 1) Total harmonic distortion
Total demand distortion (according to IEEE Std. 519-1992). Indicates harmonic distortion
TDD (1)
at full load.
Indicates a weighting of the harmonic load currents according to their effects on
K factor (1)

transformer heating. (according to IEEE C57.110)

CREST factor (1)

Indicates a ratio between the peak amplitude of the waveform and the TRMS value of the
waveform.

MD

Max. Demand; Measurement of average values in time interval

FFT graphs

Graphical display of presence of harmonics

Harmonic voltage — harmonic

Sine voltage with frequency equal to integer multiple of basic frequency

InterHarmonic  voltage -
interharmonics

Sine voltage with frequency NOT equal to integer multiple of basic frequency

Flicker

Voltage fluctuation causes changes of luminous intensity of lamps, which causes the so-
called flicker

RTC

Real Time Clock

Sample factor

Defines a number of periods for measuring calculation on the basis of measured frequency

M, - Average interval

Defines frequency of refreshing displayed measurements

Hysteresis [%]

Percentage specifies increase or decrease of a measurement from a certain limit after
exceeding it.

IRIG-B Serial Inter-range instrumentation group time code

GPS Satellite navigation and time synchronization system

PO Pulse output module

Tl Tariff input module

RO Relay output module

BO Bistable alarm output module

AO Analogue output module

DI Digital input module

Pl Pulse input module

Al Analogue input module

WO Status (watchdog) module — for supervision of proper operation

PQDIF Power Quality Data Interchange Format, which is a binary file format (according to IEEE Std
1159.3-2003) that is used to exchange power quality data among different SW products.

COMTRADE Common format for Transient Data Exchange for power systems is a file format for storing
oscillography and status data related to transient power system disturbances.

Waveform Bepres'ents the detailed time-dependent shape and form of a voltage, current or logical
input signal
Represents power quality disturbances that involve destructive high magnitudes of current

Transient and voltage or even both. They exist in a very short duration from less than 50 nanoseconds

to as long as 50 milliseconds.

Disturbance

These are used for monitoring long-term disturbances. Every half/full cycle, TRMS value is
calculated, based on the previous cycle.

PQ

Power Quality

List of common abbreviations and expressions
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Purpose and use of the Power Quality Analyzer MC 784/iMC
784

Power Quality Analyzer MC 784/iMC 784 performs measurements in compliance with regulatory requested
standard EN 61000-4-30 and evaluates recorded parameters for analysis according to parameters defined in
European power quality standard EN50160. It enables storage of a wide variety of highly detailed oscillography
data in 8GB of internal flash memory based on a sophisticated trigger settings mechanism. Data can be stored in
standardized PQDIF (IEEE 1159-3) and COMTRADE (IEEE C37.111) file formats which can easily be exchanged with
third party PQ analysis SW systems.

Moreover Power Quality Analyzer MC 784/iMC 784 stores measurements and quality reports in internal memory
for further analysis. By accessing recorded or real time values from multiple instruments installed on different
locations it is possible to gain the overall picture of the complete systems’ behavior. This can be achieved with
regard to Power Quality Analyzer MC 784/iMC 784 accurate internal real time clock and wide range of
synchronization sources support, which assure accurate, time-stamped measurements from dislocated units.
Stored data can then be transferred to a PC or server for post analysis. The simplest way this is done is by directly
connecting a PC with installed MiQEN Setting Studio SW via USB cable. In cases where multiple devices are used
the MiSMART system server usage is recommended where all relevant data from all system connected Power
Quality Analyzer MC 784/iMC 784 is always available from a centralized database through the push XML
communication mechanism. To save server space high precision data can also be transferred from a selected
device on-demand using FTP.

The following characteristics are measured and recorded:

Monitored Power Quality indices as defined by EN 50160

Phenomena PQ Parameters
Frequency variations Frequency distortion
Voltage variations Voltage fluctuation

Voltage unbalance

Voltage changes Rapid voltage changes
Flicker
Voltage events Voltage dips

Voltage interruptions

Voltage swells
Harmonics & THD THD
Harmonics

Inter-harmonics

Signaling voltage

Power Quality Analyzer MC 784/iMC 784 | 19
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Power Quality Analyzer MC 784/iMC 784 application and
benefits

Power Quality Analyzer MC 784/iMC 784 can be used as a standalone PQ monitoring device for detection and
analysis of local PQ deviations, transients, alarms and periodic measurements. For this purpose it is normally
positioned at the point-of-common-coupling (PCC) of industrial and commercial energy consumers to monitor
quality of delivered electric energy or at medium or low voltage feeders to monitor, detect and record possible
disturbances caused by operation of consumers.

Identifying relevant fixed measuring points is the most important task prior to complete system installation. The
implementation of a PQ system itself will not prevent disturbances in network but rather help diagnose their
origins and effects by comparing and scrutinizing data from multiple time synchronized measurement points.
Therefore the most extensive benefits are achieved when the Power Quality Analyzer MC 784/iMC 784 is used
as a part of a PQ monitoring system comprising of strategically positioned meters connected to the MiSMART
software solution. This three-tier middleware software represents a perfect tool for utility companies, energy
suppliers and other parties on both ends of supply-demand chain. MiSMART data collector with “push”
communication system allows automatic recording of all predefined measured parameters in the device. All sent
data are stored in the MiSMART database, while leaving a copy of the same parameters stored locally in device
memory of each device as a backup copy. Database records can be analyzed, searched as well as viewed in
tabelaric and graphic form using the native MiSMART web client application or other third-party software. (e.g.
SCADA systems, OPC server, PQ analysis established software...) At the same time device data can also be
visualized and analyzed on-demand by means of the powerful freely-downloadable MiQEN setting studio SW.
Server database records (with a copy in device memory) include numerous parameters of three-phase systems,
which have been setup in the device (PQ parameters, over 700 evaluated electrical quantities, /0 module related
physical parameters (e.g. temp., pressure, wind speed...). On the other hand the database also holds data on
alarms and detailed time-stamped transient, waveform, disturbance PQ data and fast trend trigger records with
complete oscillography data in standardized PQDIF/COMTRADE file formats.
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Main Features, supported options and functionality of Power
Quality Analyzer MC 784/iMC 784

Power Quality Analyzer MC 784/iMC 784 is a perfect tool for monitoring and analyzing medium or low voltage
systems in power distribution and industrial segments. It can be used as a standalone PQ monitoring device for
detection of local PQ deviations. For this purpose it is normally positioned at the point-of-common-coupling
(PCC) of small and medium industrial and commercial energy consumers to monitor quality of delivered electric
energy or at medium or low voltage feeders to monitor, detect and record possible disturbances caused by
(unauthorized) operation of consumers.
User can select different hardware modules that can be implemented in device. Wide range of variants can cover
practically every user’s requirements.
Power Quality Analyzer MC 784/iMC 784 is a compact, user friendly and cost effective device that offers various
features to suit most of the requirements for a demanding power system management:
o Evaluation of the electricity supply quality in compliance with EN50160 with automatic report generation
o Class A (0.1%) accuracy in compliance with EN61000-4-30 Ed.3
o Instantaneous evaluation of over 700 electrical measurement quantities values including PQ related
parameters, harmonics (voltage/current THDs, TDDs, up to 63rd voltage(PP, PN)/current harmonics and inter-
harmonics)
o Automatic range selection of 4 current and 4 voltage channels (max. 12.5 A and 1000 VRMS) with 32 kHz
sampling rate
Oscillography capability for recording waveforms with up to 625 samples/cycle sampling frequency
Recording of disturbance, trend and Power Quality (PQ) events in trigger related recorders
All trigger related recorder data available on-demand through FTP and automatically on the MiSMART server
via autonomous push communication or on demand
o A sophisticated triggering mechanism to register and record events of various nature:
e Current and voltage transient event generated triggers based on hold-off time (in ms), absolute peak
value (in % of Un) and fast change (in %Un/us)
e PQ event generated triggers based on the following events: voltage dip, voltage swell, voltage
interruption, end of voltage interruption, rapid voltage change and inrush current
e  External Ethernet triggers enabling trigger events with up to 8 different devices within the network
e  External Digital triggers based on logical/digital inputs
e Upto 16 combined triggers enabling logical operation on previously configured triggers of various nature
o Recording a wide variety of data in the internal device 8GB flash memory based on trigger settings:
e Al activated triggers together with timestamp, duration, condition as well as a reference to an
(optionally) generated transient, waveform, disturbance and fast trend record
e Waveform recorder with PQDIF/COMTRADE data format selection, selectable recorded channels
(4xVoltage, 4xCurrent, 16xDigital input), 19 samples/cycle to 625 samples/cycle resolution, pre-trigger
time from 0,01s up to 1s, post-trigger time from 0,01s up to 40s (20s for 625 samples/cycle)
e Disturbance recorder with PQDIF/COMTRADE data format selection, selectable recorded channels (4xP-
N Voltage, 3xP-P Voltage, 4xCurrent, 8xLogical inputs), half/full cycle averaging interval, pre-trigger time
up to 3000 cycles, post trigger time up to 60000 cycles
e  Periodic measurements in 4 standard trend recorders A through D each containing up to 32 arbitrarily
evaluated (maximum, minimum, average, maximum demand, minimum demand, actual) quantities with
periods ranging from 1min to 60min
e Periodic measurements in advanced fast trend recorders 1 through 4 each containing over 700 arbitrarily
evaluated (maximum, minimum, average, actual) quantities with periods ranging from 1s to 60min. The
recorder can be set to PQDIF data format selection
e 32 adjustable alarms in 4 alarm groups each containing up to 8 alarms. Alarms relate to a particular
quantity over/under threshold and serve the purpose of controlling on-device relay outputs as well as
informing the server about the occurrence of alarm events
e Recording and on-board evaluation of PQ anomalies and PQ reports based on EN50160
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o O O O O O

o O O O O

Four quadrant energy measurement in 8 programmable counters with class 0.2S accuracy with up to four
tariffs and an advanced tariff clock. Every Counters’ resolution and range can be defined. The counter content
can be configured as:

e Active energy (Wh) import

e Active energy (Wh) export

e Reactive energy (varh) import

e Reactive energy (varh) export

e Total absolute active energy (Wh)

e Total absolute reactive energy (varh)

e Total absolute apparent energy (VAh)

e  Custom settings (phase dependent, four quadrant — P/Q/import/export selection)

Automatic range selection of 4 current and 4 voltage channels (max. 12.5 A and 1000 VRMS) with 32 kHz
sampling rate

Measurements of 40 minimal and maximal values in different time intervals (from 1 to 256 periods)
Frequency range from 16 Hz to 400 Hz

Ethernet and USB 2.0 communication support

Communication - MODBUS, DNP3, FTP, MQTT, upgradeable to EN61850 Ed.2 (optionally — see Appendix G)
Support for GPS, IRIG-B (modulated and digital) and NTP real time clock synchronization

Up to 4 inputs/outputs on I/O module 1/2 and 3/4 (analogue inputs/outputs, digital inputs/outputs,
alarm/watchdog outputs, pulse input/outputs, tariff inputs, bistable alarm outputs, relay output)

Up to 20 inputs/outputs on 1/0 module A and B (relay output, digital input)

MIQEN Setting studio User-friendly setting and analysis software with FTP communication feasibility for
seamless device settings and single device advanced analysis

MiSMART system SW support for automatic (via autonomous push XML communication) as well as on
demand data transfer (via FTP) from multiple instruments to the server through which relevant recorder data
from each device in the system is available

On-board Web server support for basic measurement overview
Multilingual support (MC 784 only)

Auxiliary power supply

144 mm square panel mounting

Available with:

e 5.7 inch color TFT display (iMC 784)

e 128x64 pixel display (MC 784)
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General hardware Features Default / Optional

General

Class A measuring accuracy (0.1%) according to EN 61000-4-30 Ed.3

Voltage auto range up to 1000Vp-prvs

Current auto range up to 12.5 A

4 voltage and 4 current channels with 32 us sampling time

Auxiliary power supply

Two independent communication ports (see data below)

Support for GPS / IRIG-B / NTP real time synchronization

Up to 20 additional inputs and outputs (see data below)

Internal flash memory (8MB+8GB)

Real time clock (RTC)

[ AN BN BEcRE NEcEN B NE NE BK ]

standard 144 mm DIN square panel mounting

Front panel

Graphical LCD display with back light — MC 784

LED indicator (sync/com./alarm) - MC 784

I/O status LED indicator — MC 784

Control keys on front panel (5 keys)

Communication

COM1: Ethernet +USB

COM2: Serial (RS232/ RS485 on slot C if other synchronization modes are in use)

Input and output modules

Input / output module 1

2xA0 / 2xAl / 2xRO / 2xPO / 2xP1 / 2xTI / 1xBO / 2xDI / WO+RO | o/o/o/o/o/o/o/o/o

Input / output module 2

2xA0 / 2xAl / 2xRO / 2xPO / 2xP1 / 2xTI / 1xBO / 2xDI / WO+RO | o/o/o/o/o/o/o/o/o

Auxiliary input / output module A

/0 A (1-8) DI /RO [o/0

Auxiliary input / output module B

/0B |(1-8) DI E

Synchronization module C

/0 C [GPS + 1pps / IRIG-B / COM2 [0 /0 /0

° Function is supported (default)
Optional (to be specified with an order)

PO Pulse output module

Tl Tariff input module

RO Relay output module

BO Bistable relay output module

AO Analogue output module

DI Digital input module

Pl Pulse input module

Al Analogue input module — U, | or R (PT100/1000)

\"Ye] Status (watchdog) module — for supervision of proper operation
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General hardware Features

Default / Optional

EN 50160 power quality evaluation

Automatic PQ report generation

Disturbance, trend & PQ event recording

Waveform recorder with programmable sampling time (max 625 samples / cycle)

Standardized PQDIF and COMTRADE format support

MIQEN user friendly setting & analysis software

Setup wizard

Wrong connection warning

Custom screen settings (3 user defined screens on LCD)

Demonstration screen cycling

Programmable refresh time

MODBUS and DNP3 communication protocols

Tariff clock

MD calculation (TF, FW, SW)

Wide frequency measurement range 16 — 400 Hz

Programmable alarms (32 alarms)

Alarms recording

Measurements recording (128 quantities)

Measurements graphs (time / FFT)

Evaluation of voltage quality in compliance with EN 50160

Real time clock synchronization (GPS/IRIG-B/NTP)

5.7 inch color TFT display (iMC 784)

EN61850 Ed.2 Server

O|C|le|o|o o 0|0 0o/ 0|0 00|00 0600 © (0|0 0 o

° Function is supported (default)
o Optional (to be specified with an order)
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CONNECTION

This chapter deals with the instructions for measuring instrument connection. Both the use and connection of
the Power Quality Analyzer MC 784/iMC 784 includes handling with dangerous currents and voltages.
Connection shall therefore be performed ONLY a by a qualified person using an appropriate equipment. ISKRA
d.o.o0. does not take any responsibility regarding the use and connection. If any doubt occurs regarding
connection and use in the system which device is intended for, please contact a person who is responsible for
such installations.

A person qualified for installation and connection of a device should be familiar with all necessary precaution
measures described in this document prior to its connection.

Before use please check the following:

e Nominal voltage (Up-pmax = 1000Vacrms; Up-Nmax = 600Vacrms).

e  Supply voltage (rated value).

e Nominal frequency.

e Voltage ratio and phase sequence.

e  Current transformer ratio and terminals integrity.

e  Protection fuse for voltage inputs (recommended maximal external fuse size is 6 A).

e  External switch or circuit-breaker must be included in the installation for disconnection of the devices’
aux. power supply. It must be suitably located and properly marked for reliable disconnection of the
device when needed. See CAUTION below.

e Integrity of earth terminal.

e  Proper connection and voltage level of I/O modules.

A WARNING
Wrong or incomplete connection of voltage or other terminals can cause non-operation or damage to Power
Quality Analyzer MC 784/iMC 784.

A WARNING
It is imperative that terminal 12 which represents fourth voltage measurement channel is connected to earth

pole ONLY. This terminal should be connected to EARTH potential at all times! This input channel is used only
for measuring voltage between neutral end earth line.

@ (CAUTION

Aux. Supply inrush current can be as high as 20 A for short period of time (<1 ms). Please choose an appropriate
MCB for disconnection of aux. supply.

A\ PLEASE NOTE

After connection, settings have to be performed via a keyboard on the front side of the device that reflects
connection of device to voltage network (connection mode, current and voltage transformers ratio ...). Settings
can also be done via communication or a memory card (where available).
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Mounting

Power Quality Analyzer MC 784/iMC 784 is intended only for panel mounting. Pluggable connection terminals
allow easier installation and quick replacement should that be required.

This device is not intended for usage as portable equipment and should be used only as a fixed panel mounted
device.

43 max 40mm 8
> -
X = = J @53545556575359 60 61 62 63 64 65 66 67 68 —]
- H S: 1] :@ H
; NENININEININNY i i
AT — —
1 K7 K
IT; = @, 5 ®
: S+ ¢ ksl JNE =
[ v C
) Sff 2 © L vl
Q o @ | s s ot
= =2 - i [ @ X
[m | O off s 19l @
S [ 12 20]|| @
I:
S || 14 —IEI
A LT
| — i [NISISESINSINENININY SO0 OO 08 S A
H @= 404142 4344 45 46 47 48 303132 3334 35 36 37 38 [
F o — = s =7
10 28 53 0144
-« > > » - »
81

Dimensional drawing and rear connection terminals position

Recommended panel cut out is:
138 mm x 138 mm + 0.8

Please remove protection foil from the screen.
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Electrical connection for Power Quality Analyzer MC 784/iMC
784

Voltage inputs of Power Quality Analyzer MC 784/iMC 784 can be connected directly to low-voltage network or
via a voltage measuring transformer to a high-voltage network.

Current inputs of a device are led through a hole in current transformers to allow uninterrupted current
connection. Connection to network is performed via a corresponding current transformer.

Choose corresponding connection from the figures below and connect corresponding voltages and currents.
Information on electrical consumption of current and voltage inputs is given in a chapter Technical Data.

- @ CAUTION

For accurate operation and to avoid measuring signal crosstalk it is important to avoid driving voltage measuring
wires close to current measuring transformers.

System/ connection Terminal assignment
Connection 1b (1W)
Single phase connection I
!
[ 4 -é-
t Rt ,L
26
. 15| —
A H| s
Connection 3b (1W3b) : gEl
12 20|
Three phase, three wire connection 0 .
with balanced load E]] u fu v
U Ve U Ve
k‘_‘l _é_
i — 5
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System/ connection Terminal assignment
26
27
Connection 3u (2W3u)
Three phase, three wire connection e .
with unbalanced load gy O
o g
P =
t.:'. R=If K [ E3
L REE £t
\27_
Connection 4b (1W4b)
Three phase, four wire connection "
with balanced load =
|}
W =
=t 3
EEE 3
Connection 4u (3W4u)
Three phase, four wire connection e vy "
. u ¥ ‘V u
with unbalanced load i E—]
i — T ] T :*
K_I‘.'K=:k<_l ’L’L***

A\ PLEASE NOTE

With all connection schemes must be terminal 12 (PE) ALWAYS connected. Fourth voltage channel is dedicated
for measuring voltage between EARTH (PE, terminal 12) and NEUTRAL (N, terminal 11).
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Connection of input/output modules

A WARNING

Check the module features that are specified on the label, before connecting module contacts. Wrong
connection can cause damage or destruction of module and/or device.

A\ PLEASE NOTE
Examples of connections are given for device with built in two input/output modules and Ethernet/USB
communication. Connection does not depend on a number of built-in modules and communication, and is shown
on the devices’ label.

Connect module contacts as specified on the label. Examples of labels are given below and describe modules
built in the device. Information on electrical properties of modules is given in a chapter Technical Data —
Input/output modules.

1/0 module 1/2 and 3/4 (terminal numbers 15-20)

/0 1/2 1/O 3/4
2 x Anal tput .
2Anacgue o pli 15 ZXAnalogueWt:'it 78] | Analogue output module with two analogue outputs (0..20mA),
0..20 mA 11 [o.20maA N rry ; i
—_ — roportional to measured quantities.
Riac100 78] [Rma=tson -2 | PTOP q
+| 17 +| 20
110 1/2 110 3/4
2 x Pulse output 2 x Pulse output . .
N pu\,,j_ 15 riwseon puﬂv_ 78] | Pulse output (solid state) module with two pulse outputs for energy
40VDCIAC 1 I_W 40VDCIAC 3 1—? counters.
30 mA 2 -5 30 mA 4 -2 |—
+H~4 17 +~14 20
1/0 1/2 1/0 3/4
2 x Relay output 2 X Relay output
ssvpc g A8] [ssvoc 8] | Relay output module with two outputs.
40 VAC -~H 16| J40VAC -~H 19
1000mA 2% f571 [100oma 4733
0 112 /0 3/
Bistable al. output Bistable al. output

o

svoc 18 Bistable alarm output module; keeps the state also in case of device

35V DC i :
40VAC -/~r: 19| | power supply failure.

40 VAC —I~E 1

l

(-2

1000 mA w~ 417 1000 mA + 120
110 1/2 1/0 3/4 .
2 x Analogue input 2 x Analogue input Analogue input module enables measurements of DC | or temp.
1S 3+ 181 | (PT100, PT1000) values from external sources. Modules have
Wil 20 0l Fﬁ. 20502 M Tﬁ. different hardware, so programming is possible within one quantity.
+ 17 +] 20
110 1/2 110 3/4 .
2 x Analogue input 2 x Analogue input Analogue input module enables measurements of DC U or temp.
1+ (8] s *H81 | (PT100, PT1000) values from external sources. Modules have
WE0A0Y Fi 10010 71_9 different hardware, so programming is possible within one quantity.
+| 17 +] 20
110 1/2 1/0 3/4 .
2 x Analogue input 2 x Analogue input Analogue input module enables measurements of R or temp. (PT100,
18] 3181 | PT1000) values from external sources. Modules have different
Qe ?% Rk n ;3 hardware, so programming is possible within one quantity.
110 1/2 /O 3/4
“Dmltalmpuz% 15 2xDighsl mpuZ% 781 | Digital input module with two digital inputs enables reception of
220VDCIAC "u~[7+] |280vDCiAC ~[TT | impulse sienals.
£ 20% 8] |20% e | mP &
+~117 +~| 20
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1/0 module 1/2 and 3/4 (terminal numbers 15-20)

— o2 o34
ZXD'g'ta“"put1+,~ 15 2 Dighal '"p"t3+,~ 751 | Digital input module with two digital inputs enables reception of
10VDeiAC =[] |1ovociac =eT | impulse signals.
+20% 2_/~ — +20% 4_/~ —
+~[17 +~[20
1710 172 170 3/4
igital input igital input o . o .
ZXD'Q'ta“"p"v,N& 2x Digita mpu3+/~l Digital input module with two digital inputs enables reception of
5.48VDCAC <=1 16| |5.48vDciac <={19] |impulse signals.
2,-[77] *4~[20]
/0 1/2 1/O 3/4
2xPuiso input nET 2x Pulse Input ~T7g] | Pulse input module enables reception of pulses from various counters
s.48vDc  — 16| |s.48vDc —19] | (water, gas, heat, flow ...).
2+W +] 20
/0 1/2 1/O 3/4
Watchdog / Relay output] [Watchdog / Relay output .
3:\70:9 e;,gfi 3;\;059 e??;fi Watchdog output and alarm (relay) module enables proper device
40VAC -~H 16| [40VAC -~H 19 | | operation supervision
1000mA 3237 J1oooma 47359

/0 172
2xTnifiput ~[15 Tariff input module with two tariff inputs for changeover between up
230 VAC w e )
3 20% 2—~£ to four tariffs.
~[17
_ I_/O 1/2
Ax Tl gt ~15 Tariff input module with two tariff inputs for changeover between up
MOVAC  _~Ig] to four tariffs.
+20% 2~ |
~| 17
_ I{O 1/2
2x Tarift input ~[15 Tariff input module with two tariff inputs for changeover between up
5.48VAC  — 16 to four tariffs.
277}

A WARNING

In case when only one resistance-temperature analogue input is used, the other must be short-circuited.
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Auxiliary 1/0 module A and B — output options

/0 A T8 x Relay outout ReIay.out|:.)ut module with eight outputs enables alarm
functionality.
230 VDC/AC 100 mA
c 1)2-#3-)4-)5,} P TP 82

~ 4+~ 49~ 4+~ 49~ +?~ +?~ PRI
30]31]32]33]34]35]36]37]38
/0 B I8xDigitaI input Digitallinput rjnc.>duI<-**j with eight digital inputs enables
reception of digital signals.
230 VDC/AC *20%

C 1 2 3 4 5 6 7 8
I~ e~ A~ A~ A~ A~~~ A~

40141142143 [44|45]4647]48

A\ PLEASE NOTE

Relay output only possible on I/O module A.

Synchronization module C

/O C Synchronization module is equipped with support for two different
= synchronization methods IRIG-B and GPS modem.
IRIG-B @ When modulated IRIG-B signal is used it should be connected to BNC terminal.
1PPS 53 When level-shift IRIG-B signal is used it should be connected to 1PPS terminal.
NED In case of GPS modem, 1pps signal should be connected to 1PPS terminal and
RS485 serial RS232 signal should be connected to RS232 terminals.
B155 When IRIG-B (modulated or level-shift) or 1PPS signal is used for time
Rx| 56 synchronization serial communication interface (R5232 or RS485) can be used as
MODEM 1+ g; a devices’ secondary communication port (COM2).
+5V | 59

A\ PLEASE NOTE

Communication port on Module C is primarily dedicated to receive serial coded date and time telegram from a
GPS receiver in order to synchronize internal real time clock (RTC). When other methods are used for
synchronizing RTC this communication port can be used as a secondary general purpose communication port.

Please note that either RS232 or RS485 should be used and not both at a time. Connector terminals that are not
used should remain unconnected otherwise the communication could not work properly.

RTC synchronization is essential part of Class A instrument. If no proper RTC synchronization is provided device
operates as Class S instrument.

Max consumption of +5V supply terminal is 100mA. When GPS with consumption greater the 100 mA is used it
is advisable to use external power supply.
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Communication connection

Primary communication interface (COM1) type is normally specified when placing an order. Power Quality
Analyzer MC 784/iMC 784 supports Ethernet communication designed as standard RJ-45 terminal and USB
communication designed as standard USB-B type terminal

Beside primary communication port, Power Quality Analyzer MC 784/iMC 784 has built in a secondary
communication port (COM2) as a part of a real time synchronization module C. Its operation is described in a
chapter referring to a real time synchronization Serial communication via Synchronization module C (COM2).
Connect a communication line by means of a corresponding terminal. Communication parameters are stated on
the device label, regarding the selected/equipped type of communication. Connector terminals are marked on
the label on a devices’ rear side. More detailed information on communication is given in chapter Settings —
Communications.

COMMUNICATION Example of a label for Ethernet/USB
Ethernet communication module equipped with
IMAC No.: 00-1B-DF-54-7B-4A RJ-45 and USB-B type connector

USB 2.0 Type B

Survey of communication connection

Connector Terminals Description
Ethernet RJ-45 100BASE-T CATS5 cable recommended
USB USB-B D Standard USB 2.0 compatible cable recommended (Type B plug)

Connection of Real Time Synchronization module C

Synchronized real-time clock (RTC) is an essential part of any Class A analyzer for proper chronological
determination of various events. To distinct cause from consequence, to follow a certain event from its origin to
manifestation in other parameters it is very important that each and every event and recorded measurement on
one instrument can be compared with events and measurements on other devices. Even if instruments are
dislocated, which is normally the case in electro distribution network events have to be time-comparable with
accuracy better than a single period.

Synchronization module is used to synchronize RTC of the device and to maintain its accuracy for correct
aggregation intervals and time stamps of recorded events appearing in monitored electro distribution network.
Different types of RTC synchronization are possible:

e |RIG-B modulated; 1 kHz modulation with <1ms resolution.
e |RIG-B unmodulated (level shift)
e 1PPS + RS232 Date & Time telegram (from GPS)

A PLEASE NOTE
For safety purposes it is important that all three wires (Line, Neutral and Protective Earth) are firmly connected.

They should be connected only to the designated terminals as shown on the label above as well as on the front
foil.
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GPS time synchronization:

1pps and serial RS232 communication with NMEA 0183 sentence support. GPS interface is designed as 5 pole
pluggable terminal (+5V for receiver supply, 1pps input and standard R$232 communication interface). Proposed
GPS receiver is GARMIN GPS18x+.

IRIG time code B (IRIG-B):

Unmodulated (DC 5V level shift) and modulated (1 kHz) serial coded format with support for 1pps, day of year,
current year and straight seconds of day as described in standard IRIG-200-04. Supported serial time code
formats are IRIG-B007 and IRIG-B127

Interface for modulated IRIG-B is designed as BNC-F terminal with 600 Ohm input impedance. Interface for
unmodulated IRIG-B is designed as pluggable terminal.

Network time protocol (NTP):

Synchronization via Ethernet requires access to a NTP server.

A\ PLEASE NOTE

NTP can usually maintain time to within tens of milliseconds over the public Internet, but the accuracy depends
on infrastructure properties - asymmetry in outgoing and incoming communication delay affects systematic bias.
It is recommended that dedicated network rather than public network is used for synchronization purposes.

RTC synchronization is essential part of Class A instrument. If no proper RTC synchronization is provided device
operates as Class S instrument.

Survey of synchronization connection

Terminals Connector type
@ 53 54 55 56 57 58 59 BNC for modulated IRIG-B and
i 000900 O S Pluggable screw terminals for level-shift IRIG-B, GPS modem or
serial RS232 or RS485

Connector Position Data direction Description
BNC connector 600 Ohm input impedance: standard Coaxial cable (55 Ohm) recommended
1PPS (GPS) or o
53 IRIG-B (level shift) Synchronization pulse
54 To/From (A) RS485
55 To/From (B) RS485
Screw terminal 56 To Data reception (Rx)
57 GND Grounding
58 From Data transmission (Tx)
AUX voltage +5V
+
>9 >V (supply for GPS modem)

When IRIG-B or 1PPS signal is used for time synchronization serial communication interface (R$232 or RS485)
can be used as a devices’ secondary communication port (COM?2).

More information regarding use of Synchronization module C please see chapter Inputs and Outputs — RTC
Synchronization module C.
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Connection of aux. Power supply
Power Quality Analyzer MC 784/iMC 784 is equipped with auxiliary power supply.

Voltage range: 80V DC...300 V DC
80V AC...276 V AC;
40 Hz...65 Hz

Information on electric consumption is given in chapter Technical Data — Auxiliary Power Supply. Choose and
connect the power supply voltage according to power supply voltage specification on the label:

[ ___SUPPLY | N |
80..300VDC [12 Connection of auxiliary power supply to terminals 13
80..2716 VAC ., 13 and 14

40...65 Hz )

<8 VA -~N| 14
300V CAT lll

@ CAUTION

Aux. supply inrush current can be as high as 20A for short period of time (<1 ms). Please choose an appropriate
MCB for connection of aux. supply.
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FIRST STEPS

Programming Power Quality Analyzer MC 784/iMC 784 is very transparent and user friendly. Numerous settings
are organized in groups according to their functionality.

Programming device can be performed using the keypad and display on the front panel. Due to representation
of certain settings not all settings can be programmed this way. All settings can be programmed using MiQen
software.

In this chapter you will find basic programming steps which can be accessed by using keypad and display.

Keyboard navigation

iMC 784

-~

< >

The Enter key (5) is used for confirming/selecting the settings. Direction keys (1 ... 4) are used for navigating

V

2

A%

3

<J

5

1

IS

between screens and menus. Function of individual key may vary depending on the selected screen.

MC 784

R

The "OK" key is used for confirming the settings, selecting and exiting the display. Direction keys are used for
shifting between screens and menus.

Hold function:

Screen displaying measurements can be frozen using hold function. When measurements screen is selected,
pressing OK button activates Hold function. Screen is frozen for 1 min. To exit hold function Press OK button
again. Screen will return to previous menu.

Vertical line on the right side of the screen indicates frozen screen — hold function:

46.11.. "
46.10.. '2
46.13., '1°
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Installation wizard

MC 784

After installation and electrical connection, basic parameters have to be set in order to assure correct operation.
The easiest way to achieve that is use the Installation wizard. When entering the Installation menu, settings
follow one another when the previous one is confirmed. All required parameters shall be entered and confirmed.

Exit from the menu is possible when all required settings are confirmed or with interruption (key = several
times) without changes.

Installation wizard menu may vary, depending on built in communication modules. In description below is
marked which menu appears for specific option.

A\ PLEASE NOTE

All settings that are performed through the Installation wizard can be subsequently changed by means of the
Settings menu or via MiQen software.

When entering installation wizard following display is shown:

Ihstallation Languags Date
@'m Il DD MM, Yy

Welcome to the CFrancais

Installation Wizard. 5 CDeutsch OK 24.04. 2017 OK

Press DK to continue. | & | QOEzpafol & - <
OSlovenski

<A Main menu Ok Select 0K Select

Language

Set device language.

Date

Set device date.

Time

Set device time. If instrument is connected to one of supported time synchronization sources, date and time are

automatically set.

Connection mode

Choose connection from a list of supported connection modes.

Primary voltage
Set primary voltage of monitored system if a device is connected indirectly by means of a voltage transformer. If

device is connected to directly to a low voltage enter this value.

Secondary voltage

Set secondary voltage if a voltage transformer is used; set voltage of low voltage network if connection is direct.

Primary current
Set primary current of monitored system if a device is connected indirectly by means of a current transformer.

Otherwise primary and secondary current should remain the same.

Secondary current

Set secondary current of current transformer or the value of nominal current if connection is direct.
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Common energy counter resolution

Define Common energy counter resolution as recommended in table below, where Individual counter resolution
is at default value 10. Values of primary voltage and current determine proper Common energy counter
resolution. For detailed information about setting energy parameters see chapter

Suggested Common energy counter resolutions:

Current
Voltage 1A 5A 50 A 100 A 1000 A
110V 100 mWh 1 Wh 10 Wh 10 Wh 100 Wh
230V 1 Wh 1 Wh 10 Wh 100 Wh 1 kWh
1000 V 1 Wh 10 Wh 100 Wh 1 kWh 10 kWh
30 kv 100 Wh 100 Wh 1 kWh 10 kWh 10 kWh *

* — Individual counter resolution should be at least 100

Device address
Set MODBUS address for the device. Default address is 33.

IP Address

Set correct IP address of the device. Default setting is 0.0.0.0 and represents DHCP addressing. This setting is
available only when Ethernet communication is built in.

TCP Port

Set TCP communication Port. Default value is 10001. This setting is available only when Ethernet communication
is built in.

Subnet mask

Set network subnet mask. Default value is 255.255.255.0. This setting is available only when Ethernet
communication is built in.
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iMC 784

After installation and electrical connection, basic parameters have to be set in order to assure correct operation.

The easiest way to achieve that is use the Installation wizard. When entering the Installation menu, settings
follow one another when the previous one is confirmed. All required parameters shall be entered and confirmed.
Exit from the menu is possible when all required settings are confirmed or with back key without changes.
Installation wizard menu may vary, depending on built in communication modules. In description below is
marked which menu appears for specific option.

A PLEASE NOTE

All settings that are performed through the Installation wizard can be subsequently changed by means of the
Settings menu or via MiQen software.

When entering installation wizard following display is shown:

Installation

Welcome to the
Installation Wizard.
Press OK to continue.

9:24:48 HOME OK

Language

Set device language.

Date

Set device date.

Time

Set device time. If instrument is connected to one of supported time synchronization sources, date and time are
automatically set.

Connection mode

Choose connection from a list of supported connection modes.

Primary voltage
Set primary voltage of monitored system if a device is connected indirectly by means of a voltage transformer. If

device is connected to directly to a low voltage enter this value.

Secondary voltage

Set secondary voltage if a voltage transformer is used; set voltage of low voltage network if connection is direct.
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Primary current

Set primary current of monitored system if a device is connected indirectly by means of a current transformer.
Otherwise primary and secondary current should remain the same.

Secondary current

Set secondary current of current transformer or the value of nominal current if connection is direct.

Common energy counter resolution

Define Common energy counter resolution as recommended in table below, where Individual counter resolution
is at default value 10. Values of primary voltage and current determine proper Common energy counter
resolution. For detailed information about setting energy parameters see chapter

Suggested Common energy counter resolutions:

Current
Voltage 1A 5A 50 A 100 A 1000 A
110V 100 mWh 1 Wh 10 Wh 10 Wh 100 Wh
230V 1 Wh 1 Wh 10 Wh 100 Wh 1 kWh
1000 V 1 Wh 10 Wh 100 Wh 1 kWh 10 kWh
30 kV 100 Wh 100 Wh 1 kWh 10 kWh 10 kWh *

* — Individual counter resolution should be at least 100

Device address
Set MODBUS address for the device. Default address is 33.

IP Address

Set correct IP address of the device. Default setting is 0.0.0.0 and represents DHCP addressing. This setting is
available only when Ethernet communication is built in.

TCP Port

Set TCP communication Port. Default value is 10001. This setting is available only when Ethernet communication
is built in.

Subnet mask

Set network subnet mask. Default value is 255.255.255.0. This setting is available only when Ethernet
communication is built in.
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Notification icons

Navigation keys and LCD enable application and basic instrument settings. During the operation some icons can
be displayed in upper part of LCD. The significance of icons (from right to left) is explained in the table below.

Icon Meaning

Power Quality Analyzer MC 784/iMC 784 is locked with a password of the second level (L2).
The first level (L1) can be unlocked.

Power Quality Analyzer MC 784/iMC 784 can be wrongly connected at 4u connection. Energy flow
direction is different by phases.

A built-in battery (for RTC) shall be replaced. A battery test is carried out at power supply
connection (for devices with built in battery).

Clock not set (for devices with built in super cap).
(when disconnected from aux. supply for more than 2 days)

ﬂ The Power Quality Analyzer MC 784/iMC 784 supply is too low.

A\ PLEASE NOTE

Notification icons only apply to Power Quality Analyzer MC 784.
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LCD Navigation

MC 784

Main menu

ISKRA

Measurement.s
Settings
Resets

Installation

MC784

F& Analuser

24.84,.2817 13:42:55

W, iskra. eu

iMC 784

>

N2
Info

Ser.#: MCBZ22657
S.wer: 1.88 Com: 1.88
H.wer: A M4

Date @ B2.682.2017

Bun_ : 284d 21k 31°
<A Main menu

Nl

Memory SME+ F.6HEGE
Rec.A: 13d 4hC——
Rec.B: 13d 16hC———1
Alarm: 32256 C—
G.det: 126128 C—1
Q.rep: 1792dC——— 1
P Main menu

L

Memory  SME+425S03GE

Rec.A: &/ 196828
Rec.B: &/ 19388
Alarm: 8/ 32256
G.det.: 16126144
Q.rept a/s 256
= Info

Info
24.04.2017

13:51:25 m

3%.1°C

Temperature

N

Tariff status

Selected: T1

= Info

Info

o Locked

¥ Wrong connection
@ Clock not set

© Low supply

<A Main menu

Measurements
Alarms

PQ Reports
Settings
Installation

O/¥0D0®

Info

DOWN

14:46:49

25.1.2016

Device:

Model: MC784 Waveform
Ser.No: M4000000

TFT

R&D Otoce

upP SELECT

Main menu > Settings > General:

e TYPE

e SERIAL NUMBER

e SOFTWARE VERSION
e HARDWARE VERSION
e  ACCURACY CLASS

e CALIBRATION VOLTAGE (V)

Info

9

TYPE

General

MC784 Waveform

Memary M4000000

SERIAL NUMBER

SOFTWARE VERSION
FW:0.63 TFT:012 0S:.0.16

A

HARDWARE VERSION

0.5

ACCURACY CLASS

500

9:23:51 HOME DOWN

CALIERATION VOLTAGE (V)

upP

SELECT

Power Quality Analyzer MC 784/iMC 784
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SETTINGS

Settings of Power Quality Analyzer MC 784/iMC 784 can be performed via the front keypad and display or

remotely using communication and MiQen software version 2.1 or higher.
Via navigation keypad basic and simpler settings are available. Complete setting of the device can be done using

MiQen software. In this case they can be applied to the device via.

MiQen software

MiQen software is a tool for a complete programming and monitoring of ISKRA measuring instruments. Remote
operation is possible by means of serial (RS485/RS232), USB or TCP/IP communication. A user-friendly interface
consists of six segments: Connection, settings, measurements, analysis, my devices and upgrades. These

segments are easily accessed by means of six icons on the left side:

“i MiQen 2.1 - Setting Studio |5
File  Tools View  Help
BE-8 ¥ E2 S
3 Refresh Address: 33 # Goto: ~ v
- W1 Connection
5
Connection Selected device Communication port Searching
Type: Port 10.120.4.206
poled g
i S— Setting: 10001 , Scan the network
Settings
Add to My devices %} Change settings cf‘ Browse ethernet devices

Measurements

o

Analysis

—
5
.

My Devices

)
Upgrades

Latest version of MiQen software can be downloaded from ISKRA d.o.0. website www.ISKRA.eu.

A\ PLEASE NOTE
MiQen has very intuitive help system. All functions and settings are described in Info window on the bottom of
MiQen window. In MiQen Help file, detailed instructions about software usage, connection and communication
with different type of devices, driver installation,... are described.
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Devices management

7 MiQen 2.1 - Setting Studio BN )
File  Tools  View Help
ARE- LS S a9 9
W1 Connection
Connection Selected device Communication port Searching
Type: Port 10.120.4.212
4 Serial number. Seting 10001 \ Scan the network
Settings
Add to My devices Change settings €. Browse ethernet devic

Measurements

Analysis

%]

My Devices

"

Upgrades

MiQen Device Management window

With MiQen it is very easy to manage devices. If dealing with the same device that has been accessed before, it
can be easily selected from a favorites’ line.

= Goto: -

Device #33, IP Address: 10,.120.4.212, Port: 10001, Modbus TCP, Timeout 10s

Device #33, COML - USB, Setting: 115200, Mone,8,1
Device #33, COMIE - USB, Setting: 115200,Mone 8,1

This way is Communication port set automatically as it was during last access.
To communicate with new device follow below instructions:
Connect a device to a communication interface (Depending on type of device):

e Directly to a PC using RS232 cable

e Tocomm. adapter RS485 / RS232

e Directly to a PC using USB cable

e  Network connection using Ethernet cable

Set Communication port parameters

Under Communication port current communication parameters are displayed. To change those parameters click

on @& Change setings b ron. A Communication port window opens with settings for different communication

interfaces.
r B
Communication port ﬂ
| Serial | Ethemet | UsE [ IR [ LPR | Fag |
IP Address: 10.1204.212
IP Port: 10001
Protocal: Modbus TCP -
Response timeout (sec): 10 =

To activate desired communication select proper communication tab, set communication parameters and
confirm selection with OK button.
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A PLEASE NOTE

When device with USB communication is connected to a computer for the first time, device driver will be
installed automatically. If installation is correct device presents its self in an operating system (Device manager
- Ports (COM and LPT)) as a Measuring device. If device is not recognized automatically or wrong driver is
installed, valid installation drivers are located in MiQen installation directory, subdirectory Drivers.

With this driver installed, USB is redirected to a serial port, which should be selected when using MiQen
software.

For more information regarding communication parameters, please see chapter Communications.

Set device Modbus address number

Each device connected to a network has its unique Modbus address number. In order communicate with that

device an appropriate address number should be set.

&3 MiQen 2.1 - Setting Studio

1::\@

File Tools View Help

RS- S - IR
4 Refresh [ Address: 33 # Goto: ~
2 % Connection
w8
Connection Selected device Communication port Searching
Type Port 10.120.4.206
an the network
f"i Serial number Sefting: 10001 00, e netvor
.
Settings
Add to My devices x‘} ange settings @, Browse ethernet devices

Measurements

7‘_

Analysis

!
My Devices
.41

L
Upgrades

Factory default Modbus address for all devices is 33. If devices are connected in to communication network, all
should have the same communication parameters, but each of them should have its own unique address.

Start communicating with a device

Click on “& Refresh 1y tton and devices information will be displayed:
Selected device
Type: MCY34, Soft. Ver.: 043
Serial number: ME00O0O00

When devices are connected to a network and a certain device is required it is possible to browse a network for
devices. For this purpose choose:

¢ Scan the network when device is connected to a RS485/RS232 bus

o Browse Ethernet devices when device is connected to the Ethernet

Searching

=

- Scan the network

GJ. Browse ethernet devices
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Settings

Programming Power Quality Analyzer MC 784/iMC 784 can be performed ONLINE when device is connected to
aux. power supply and is communicating with MiQen. When device is not connected it is possible to adjust
settings OFFLINE.

Online programming

After communication with Power Quality Analyzer MC 784/iMC 784 is established, choose icon Settings from a
list of MiQen functions on a left side.

MiQen Device Setting window:

& MiQen 2.1 - Setting Studio

file Tools View Help

=)

HE- | ¥ 28
Ty Refresh Address: 33 # Goto: ~
X W! Connection
%9
Connection Selected device Communication port Searching
Type Port 10.120.4.206
i At
f:“i Serial number Setting: 10001 Scan the network
Settings
Add to My devices % Change settings ‘;' ), Browse ethernet devices

Measurements

217',2

Analysis

L':l

My Devices

P
)
Upgrades

Choose Read settings H button to display all devices settings and begin adjusting them according to project

requirement.

A PLEASE NOTE

When finished programming, changes should be confirmed by pressing Download settings h button in MiQen
menu bar or with a mouse right click menu.

A\ PLEASE NOTE
When finished programming, all settings can be saved in a setting file (*.msf file). This way it is possible to archive
settings in combination with a date. It is also possible to use saved settings for offline programming or to program
other devices with same settings. For more information see OFFLINE programming on next page.
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Offline programming

When Power Quality Analyzer MC 784/iMC 784 is not physically present or is unable to communicate, it is still
possible to perform OFFLINE programming. From MiQen Device Setting window choose Open setting file button.
From a list of *.msf files choose either previously stored file (a setting file, which has been used for another
device and stored) or a file MXxxx.msf, which holds default settings for this device.

When confirmed all device settings are displayed similar as with ONLINE programming.

When finished programming, all settings can be saved in a setting file with a meaningful name (e.g.
MXxxx_location_date.msf). If file will be used for setting the device via Memory card (only for devices with
Memory card support), special name format needs to be used.

Settings are stored in the directory setting using two recording modes:

e With a type designation and a sequence number from 1 to 9
e With an device serial number

@ CAUTION

MXxxx.msf file or any other original device setting file should not be modified as it contains device default
settings. Please save setting file under another name before adjusting it with your own project requirements.

Measurements

Measurements can be seen ONLINE when Power Quality Analyzer MC 784/iMC 784 is connected to aux. power
supply and is communicating with MiQen. When device is not connected it is possible to see OFFLINE
measurements simulation. The latter is useful for presentations and visualization of measurements without
presence of actual device.

In ONLINE mode all supported measurements and alarms can be seen in real time in a Table view. For some
devices also presentation in graphical form is supported.

7 MiQen 2.1 - Setting Studio =&
File Tools View Help
AE-EE L ) Q) |l | | S @3
©y Refresh Address: 33 [EMc7s4 # Goto: » Device #33, IP Address: 10.120.4.152, Port: 10001, Modbus TCP, Timeout 10s =
2 w Measurements MC784, Serial number: IMC00100
g! Phase measurements L1 L2 | L3 Total | Others =l
Connection Voltage 22183 V 22258 V 2263 V ‘ U~=22238 Vv
Curent [ 166,48 A 13136 A | 13679 A | 43462 A [ rc1ag7 A
. Real Power [ 36.12kW 28.143kW | 2940kW ‘ 93.67kW [
D:’:' Reactive Power | 3,28 kvar 6.381 kvar | 2,23 kvar | 11,90 kvar s
Settings Apparent Power ‘ 36,94 kVA 292%kVA | 3046kVA ‘ 96,64 kVA -
Power Factor 0.9777 Ind 0.9628 Ind 0.9653 Ind 0.9693 Ind
Power Angle [ 507° 12.73° | 463° ‘ 7.23°
THD-Up [ 109% 104% | 124% [
Meastrements | [THDA _ 1370% 1293% ‘ 2055 % =
TDD- 0.00% 0.00% 0.00%
Kfactor [ 0.00 0.00 | 0.00
& yé Cument Crest factor [ 00% 0.0% | 00%
s DC Voltage | 0,00 V 002V | 003V | |
Phase to phase measurements L1-12 L2-13 L3-L1 Total Others
Phase to phase voltage | 3882V 38562 V. | 385,66 V | | upp~-38517 v
)'/_J’ Iihasg Ang!e J19.84 . 120,02° | 120‘34: | | )
: THD-Upp 081% 090% 079% |
MyDevices | I Votage ' 001 V 002V ' 203V ‘ '
Neutral line [ Measured Angle | Calculated ‘ Eror [ DC
=1 Curert [ 0057 A 000" | 5576 A ‘ 5576 A | R
<) Voltage 0,08 V 000° 003V
Upgrades Energy counters | Counter E1 (&) CounterE2(Bxp) |  Counter E3 (imp) CounterE4 (imp) | Active tarff
Total | 1.627.883.43kWh 40671.17kvah | 0.15kWh | 1ses21kven | 1
Tarff 1 | 1627.843.43k0Wh 420671 17kvath | 0.15kWh | 1ses21kvah |
T 2 | o00kwh 00kvah | 000kWh | 000kvah
iff 2 0 00 ke Wh 0 00 kexarh O00KWH | 000 kvad bo
'{| Min/Max | Hamonics Up | Hammonics Upp | Hamonics | | 61000-4-7 U | 61000-4-7 | | EN 50160 | Alams |
{ Table view [l Graphic view | @, Recorder
| -

Online measurements in Table view
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2 Migen21.-seung St [ - e

File Tools View Help
Q- kLS| @Y 32 e

Uy Refresh Address: 33 [ElMc784 # Goto: v Device #33, IP Address: 10.120.4.152, Port: 10001, Modbus TCP, Timeout 10s >
Measurements MC784, Serial number: IMC00100
C cti [ U1=22295 V 0,00°
onnection 120° 60 95 0,00
(8 U2=22379 V
(:‘ 12=11364 A
et ) ur | U3=22379 V 120,39°
180 s 0 13=122,70 A 112,16°
@ P1=33,08 kW 0,9691 Ind
P2=23894 kW 0,9395Ind
Measurements P3=26,10 kW 0,9507 Ind
240° 300° f=50,006 Hz
Anaiy;is 120
90— )
My Devices z g0 ‘ y
20— | |
o)
Upgrades ’ ‘ ] | -
0 , L LY LR LY LT ey
I U 1 { 1 | | | | | |
0:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 24:00
B Today Yesterday £=1,132 MWh
s 1| Min/Max | ¢ ics Up | ¢ ics Upp | | ics | | 6100047 U | 61000471 | EN 50160 | Alamms |

[H] Tableview [{ll Graphicview | @ Recorder

= =i

Online measurements in graphical form — phasor diagram and daily total active power consumption histogram

Different measuring data can be accessed by means of tabs (Measurements, Min/Max...) in the lower part of
MiQen window.

For further processing of real time measuring results, it is possible to set a recorder ('3 Recorder bytton) on
active device that will record and save selected measurements to MS Excel .csv file format. Data can then be
analyzed and processed in any program that supports files in CSV format.

-
Measurements Recorder u
Recorder | Filter
File name: MCO14635.cav -
Path: C:\MiGen'\Data ()
File Type: [Ex:c:el {".cav) ']
Data Type: | Values & Linits -
I & Start Recording I
‘ W Stop Recording ‘ = Close
Status: Stopped Recording time: 0:00:00

Window for setting local database recording parameters

Power Quality Analyzer MC 784/iMC 784 | 47



ISkraQ | FIRST STEPS

Data analysis

MiQen enables also analysis of the historical data stored in Power Quality Analyzer MC 784/iMC 784 internal
memory (for devices with built in memory only). In order to perform analysis data source has to be defined first.

Data source can be one of the selected:
& MiQen 2.1 - Setting Studio | S

File Tools View Help
[~ JW=Ral | ¥ E®» G

& Refresh Address: 33 [EMCT34 /= Goto: = Device £33, IP Address: 10.120.4.207, Port: 10001, Modbus TCP, Timecut 10s -

44 Analysis

98
Connection

What do you want to do?

e
f:; @ Read memory
Settings

M T AR O
easurements E Import MMC/SD data

J ) Open data file

i

Anély;is

!

My Devices

=
.
Upgrades

Read memory

This option should be selected to download and analyze the data from currently active device. Data is read
directly from a devices internal memory.

Open data file

This option should be selected to analyze the data already stored on the computer. Data is read from a local
database.

My Devices

In My Devices user can store connections to devices that are used more often. Each device can be assigned to
user defined group and equipped with user defined description and location for easier recognition. By selecting
device from the list, access to device settings and downloaded and recorded files is much easier.

Upgrade

In Upgrades section latest software, both for MiQen and ISKRA measuring devices can be found. The latest
version should always be used to assure full functionality. Manual or automatic checking for upgrades is available.
Internet connection is required.

List of available updates is divided in to various sections for easier navigation. Each section is named by software
or family of devices (MiQen software, Measuring centres’, Measuring transducers...). History file with data about
corrections and added functionality is also available.
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Software upgrading

After downloading all necessary firmware upgrade files you can perform upgrade using MiQen software. Device
first needs to be added to My devices. To do this the device you want to upgrade should first be selected from
the list of available devices or by directly entering its” communication settings:

e Connect to your device via Ethernet communication:

&7 MiQen 2.1 - Setting Studio (e B ]
File Tools View Help
BE-EEm [UNR - = REE ]
T Refresh 3 | Address: 33 # Goto: v -
B %1 Connection
Connectian Selected device Communication port Searching
Type Port 192.168.1.2
]
'::" Serial number Setting: 10001 S Scan the network
Settings 1
Add to My devices % Change settings &>, Browse etheret devices
Measurements Communication port =5
= Serial | Bthemet | USE [ IR [ LPR | Fag |
e
Analysis 2| 1P address: 192.168.12
IP Port 10001
,iﬂ
= :
e Protocol Modbus TCP
Response timsot fssc) 10 =
@)
e Add your device to My Devices:
5 MiQen 2.1 - Setting Studio =S
File Tools View Help
(= JEN— R = SIRE N1 - NE- 3 <
By Refresh Address: 33 [E]McT84 # Goto: ~ Device 233, IP Address: 192.168.1.2, Port: 10001, Modbus TCP, Timeout 105 -
. 90 Connection
Connection Selected device Communication port Searching
Type: MC784, Soft Ver.: 0.73 Port 192.168.1.2
)
f'}m Serial number: MC022657 Sefting: 10001 , Scan the network
-, r N
seinge |1 . Device properties ———— e ==
v_( Add to My devices ernet devices
_ Device
Seral number: NC022657
Measurements Devics type: MC784
Device group: Not defined (My network) -
"L?f Descriptian: TESTNA SERNA
Analysis Location: EMLGA2
Communication: £33, 192.168.1.2, 10001. Modbus TCP, 10s
@3'5 Data dirsctory: C:\MiQen'\Data\MC022657 ]
i
My Devices Subdirectories [Year]
2| FTP Access
e FTP Server fp//192168.1.2
)
Upgrades Usemame fip Username: ftp
Password wes| Password: ftp
3 oK Cancel

Username: ftp
Password: ftp
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e My Devices tab will open (select your device by double-clicking on it):

5 MiQen 2.1 - Setting Studio =)
Ele Took View Help
AREF-OEL SR |@ Y a3 S
T Refresh Address: 33 [EEIMCT784 # Gotoi - Device #33, IP Address: 192.168.1.2, Port: 10001, Medbus TCP, Timeout 105 >
B My Devices
8 [ New |E2 Edit | i Delete Groups 2
Conpecian Description Location Device Ser-No. Fies_| FTP Downioad 3
Host: & fipi//102.168.1.2 [
) TESTNA SERUA ENLGAZ NC7B4 MCD22657 Folder: [~ MC022657\[Vear]
-
e
Settings Name Source
TS % Odpr ==
) [ 1« MiQen21 » Upgrades » | 49 ][ preici Upgrades o
¥ Organiziraj ¥ Novamapa =~ 0 @
Analysis ~ =
%l Nedavna meste * Ime Datum spremembe  Tip
8 Prenosi ~
. Temp 1220161241 Mapa z datotekami
E’ﬁ 1) mcr60 121 212016950 Stisnjena mapa
v A Knjiznice
My Devices .
& Apps
[ Dokumenti
A o) Glasba L
up‘;ge; (] Nova maps
(=] Siike
B Videoposnetki
1 Racunalnik
&, Lokalni disk (C:)
Filter: Allfiles = All groups + . AoouL o - | s
Ime datoteke: | ~  |Upgradefiles (“zip) -
o

e Browse to already downloaded upgrade file; Firmware/Linux OS/TFT - iMC 784 only:

“i Odpri M
m'|- Namizje » - |é,| | Preiéci Namizje )
Organiziraj + Mova mapa 3= 0 ®
b I TVIEpE Z OETOTERarT b
0 Priljubljene i
B Namizje . 1 In.s.trumentlc
- 1 | Bliznjica
=] Nedavna mesta * 131 KB
& Prenosi
§ Logro
i E g Stisnjena mapa
=l Knjiznice
£ Apps J tegrai
[ Dokumenti § Stisnjena mapa
J? Glasha
1l Nova mapa bl J MAVOView2
=] Slike H Stisnjena mapa
B videoposnetki
§ MC788 linux 0.200r |E
Stisnjena mapa
1% Racunalnik ad E i : g ad
Ime datoteke: MCT84_linwv0.20.ar | Upgrade files (*ip) -
[ oderi || [ Preic |

Click Open.

e Following window will pop up:

MiQen [

@I The device is ready to be upgraded.

During the upgrade procedure don't discennect the device from power
supply! The upgrade procedure may take a few minutes,

Click OK to start the upgrade procedure,

CVreds || Preklic

Click Ok to start upgrade procedure.

Upgrade file will get transferred to ftp. Upgrade procedure will initiate at first open window.
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Check version:

MC 784: LCD screen navigation - Main menu > Info > down arrow ¥:

Ihfo

Ser.#: MCBZZEST
S.werd 1,88 Com: 1.88
H.wer: A M4

Date @ B2.82.2817
Run & 284d 21h 31°
A Main menuy

iMC 784: TFT screen navigation - Main menu > Info:

Info

General
SERIAL NUMBER

Memory M4000000
SOFTWARE VERSION
FVW:1.00 TFT:1.00 ©S:1.00
HARDWARE VERSION
A
ACCURACY CLASS
0.5
CALIBRATION VOLTAGE (V)
500
9:23:51 HOME DOWN upP SELECT

TYPE
MC784 Waveform

A\ PLEASE NOTE

FW upgrade — start of upgrade procedure will show up on device screen, after transferring upgrade file to ftp. It
takes around 5 min to finish upgrade procedure. Do not disconnect device during upgrade. Communication to
device is lost during upgrade.

OS upgrade — upgrade procedure will run in background, after transferring upgrade file to ftp. It takes around
5min to finish upgrade procedure. Do not disconnect device during upgrade. Communication to device is lost
during upgrade.

TFT upgrade (iMC 784 only) — upgrade procedure start is indicated on device screen, after transferring upgrade
file to ftp. It takes around 5min to finish upgrade procedure. Do not disconnect device during upgrade.
Communication to device is lost during upgrade.

Setting procedure

Before configuring Power Quality Analyzer MC 784/iMC 784 with MiQen software, current settings should be
read first. Reading is available either via communication or from a file (stored on a local disk). A setting structure
that is similar to a file structure in an explorer is displayed in the left part of the MiQen setting window. Available
settings of that segment are displayed in the right part by clicking any of the stated parameters.

A PLEASE NOTE

Some settings may not be available due to unsupported measurements and/or functions that depend on the
device type.
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General Settings

General settings are essential for measuring instruments. They are divided into four additional sublevels
(Connection, Communication, Display and Security).

Description and Location

Description is intended for easier recognition of a certain unit in a network.
It is especially used for identification of Power Quality Analyzer MC 784/iMC 784 on which measurements are
performed.

Average interval

The averaging interval defines a refresh rate of measurements on display, communication. It is used also as
averaging interval for minimum and maximum values stored in recorder and actual alarm value calculation for
alarm triggering.

Average interval for measurements

The averaging interval defines a refresh rate of measurements on display, communication and analogue outputs.
It also defines response time for alarms set to Normal response (see chapter Alarms).

- Shorter average interval means better resolution in minimum and maximum value in to recorded period
detection and faster alarm response. Also data presented in display will refresh faster.

- Longer average interval means lower minimum and maximum value in recorded period detection and slower
alarm response (alarm response can be delayed also with Compare time delay setting — See chapter Alarms).
Also data on display will refresh slower.

Interval can be set from 0.1 to 5 s. Default valueis 1 s.

Average interval for Min/Max values

The averaging interval for Min/Max values defines an interval on which values will be averaged to track Min and
Max values. By choosing shorter interval also very fast changes in the network will be detected. Interval can be
set form 1 to 256 periods.

A PLEASE NOTE

This setting applies only for min. and max. values displayed on LCD and accessible on communication. These
values are not used for storing into internal recorder.

Language

Set language for display.

Currency

Choose currency for evaluating energy cost. A currency designation consists of up to four letters taken from the
English alphabet, numbers and symbols stated in table below.

English A|B |[C|DJ|E |F |G |H|I |J |K|L|M|N|O (P QR |S|T |U |V |W|[X|Y |Z
alb |c|dje |f|g|h]|i|j |k |l [m|n]o|p|g]|r |s |t w z
Symbols A" (#1S % (& " [(|)[* |+, |-1].1|/] 0to9 Syl = > |1? @

Temperature unit

Choose a unit for temperature display. Degrees Celsius or degrees Fahrenheit are available.
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Date format

Set a date format for time stamped values.

Date and Time

Set date and time of Power Quality Analyzer MC 784/iMC 784. Setting is important for correct memory operation,
maximal values (MD), etc. If instrument is connected to one of supported time synchronization sources, date and
time are automatically set.

Time Synchronization source

Synchronized real-time clock (RTC) is an essential part of any Class A analyzer for proper chronological
determination of various events. To distinct cause from consequence, to follow a certain event from its origin to
manifestation in other parameters it is very important that each and every event and recorded measurement on
one device can be compared with events and measurements on other Power Quality Analyzer MC 784/iMC 784.
Even if Power Quality Analyzers MC 784/iMC 784 are dislocated, which is normally the case in electro distribution
network events have to be time-comparable with accuracy better than a single period.

For this purpose, Power Quality Analyzers MC 784/iMC 784 normally support highly accurate internal RTC. Still
this is not enough, since temperature is location dependent and it influences its precision. For that reason it is
required to implement periodical RTC synchronization.

RTC synchronization is essential part of Class A instrument. If no proper RTC synchronization is provided, Power
Quality Analyzer MC 784/iMC 784 operates as Class S instrument.

This setting is used to choose primary synchronization source.

e NO synchronization (not advisable, see CAUTION above)
e NTP synchronization
e  MODULE C synchronization

Synchronization status can be checked on display when set to INFO display.

Info Info Info
05.01.2013 05.01.2013 05.01.2013
160407- 16:04:07 © 16:04:07 o
Temperature  se.o° L Temperature  33.8°C | Temperature  ae.a L
Notification icon N shows Notification icon G shows Notification icon | shows
successful NTP successful GPS successful IRIG synchronization
synchronization synchronization. If only 1pps

signal is present (without date
and time feed) notification
icon G is present
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Time Zone

Set time zone in which device is mounted. Time zone influences internal time and time stamps. When UTC time
is required, time zone 0 (GMT) should be chosen.

Auto Summer/Winter time

If Yes is chosen, time will be automatically shifted to a winter or a summer time, regarding the time that is
momentarily set.

Maximum demand calculation
The device provides maximum demand values from a variety of average demand values:

e Thermal function
e  Fixed window
e Sliding windows (up to 15)

Thermal function

A thermal function assures exponent thermal characteristic based on simulation of bimetal meters.
Maximal values and time of their occurrence are stored in Power Quality Analyzer MC 784/iMC 784. A time
constant can be set from 1 to 255 minutes and is 6 times thermal time constant (t. c. = 6 x thermal time constant).

Example:
Mode: Thermal function
Time constant: 8 min
Running MD and maximal MD: Reset at 0 min
]
=
g —
B R \
£
[ h
¢ \
= / \
] \

‘,f Time constant = \\

‘f » ~

ri [N

‘ T T T T T T T T T T T T T T T ..-I = .—I = ===

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time [min]
Input value

= === Running MD value

-=--- Peak MD value
Operation of thermal MD function

Fixed window

A fixed window is a mode that calculates average value over a fixed time period. Time constant can be set from
1to 255 min.

»Time into period« as displayed in MiQen — help tip actively shows the remaining time until the end of the period
in which current MD and maximal MD from the last reset are calculated.

When displays for Pt(+/-), Qt(L/C), St, I1, 12 and I3 are updated, a new period and measurement of new average
values are started. »TIME INTO PERIOD« then shows 0 of X min where X is Time Constant.

54 | Power Quality Analyzer MC 784/iMC 784



|[&lIskra

A new period also starts after a longer interruption of power supply (more than 1 s). If time constant is set to one
of the values of 2, 3, 4, 5, 6, 10, 12, 15, 20, 30 or 60 minutes, »TIME INTO PERIOD« is set to such value that one
of the following intervals will be terminated at a full hour. In other cases of time constants, »TIME INTO PERIOD«
is setto 0.

MD walues

1= 0.000 «

MD at 19. 1. 14:35

11:319.31 «

Figure above shows display of MD measurement for current I1. Running MD is displayed (0 mA), max. value of
MD since last reset is displayed and its time of occurrence.

Reset Demands

474.62 ma
474.62 ma
474.70 ma
301.533 w

0.000 w
109.551 var
0.000 var
320.80 va

9:56:41 MD-Dyn 101.4 Flick MD-Dyn MENU

Figure above shows display of MD measurements. Max. value of MD since last reset is displayed and its time of
occurrence.(Only supported by iMC 784).

o 1 2 3 4 &5 6 7

Example:
Mode: Fixed window
Time constant: 8 min.
Running MD and maximal MD: Reset at O min.
(0]
=
3 ‘ e e
o -« > | 1
qg Time const. C ! 1
%) 1 |
3 ! I
= 1 1
{ I
i |
1 I
|
|
|
4
8

9 10 11 12 13 14 15 16 17 18 19 20
Time [min]

Input value
= === Running MD value
————————— Peak MD value

Operation of Fixed window MD function
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Sliding windows

A mode of sliding windows enables multiple calculations of average in a period and thus more frequent refreshing
of measuring results. Average value over a complete period is displayed. A running MD is updated every sub-
period for average of previous sub-periods.

A number of sub-periods can be set from 2 to 15. A time constant can be set from 1 to 255 minutes.

A new period also starts after a longer interruption of power supply (more than 1 s). If time constant is set to one
of the values of 2, 3, 4, 5, 6, 10, 12, 15, 20, 30 or 60 minutes, »TIME INTO PERIOD« is set to such value that one
of the following intervals will be terminated at a full hour. In other cases of time constants, »TIME INTO PERIOD«
is setto 0.

Example:

Mode: Sliding windows
Time constant: 2 min.

No. of sub-periods: 4

Running MD and maximal MD: Reset at 0 min.

A complete period lasts for 8 minutes and consists of 4 sub-periods that are 2 minutes long. A running MD and a
maximal MD are reset at 0 min. "Time into period" is data for a sub period so that the values for a running MD
and a maximal MD are refreshed every two minutes. After 4 sub-periods (1 complete period) the oldest sub
period is eliminated when a new one is added, so that average (a window) always covers the last 4 sub-periods.

[}
3
S t' l ___________________________________________
? < 4xTC N ——--
2 e I
8 I |
pS ; -
; I
. \
] .
I 1
JP——— I
Tc ! L]
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time [min]

Input value
= === Running MD value
--------- Peak MD value

Operation of sliding window MD function
Maximum demand reset mode
This setting defines a mode of resetting Max demand values. It can be set to:

Manual: User resets max demand value with keypad or setting software.

Automatic:
e Daily: every day at 00:00,
e  Weekly: on Monday at 00:00,
e Monthly: the first day in a month at 00:00,
e  Yearly: the first day in a year 1.1. at 00:00
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Min/Max reset mode

This setting defines a mode of resetting stored Min/Max values. It can be set to.
Manual: User resets min/max values with keypad or setting software.

Automatic:
e Daily: every day at 00:00,
e  Weekly: on Monday at 00:00,
e Monthly: the first day in a month at 00:00,
e  Yearly: the first day in a year 1.1. at 00:00

Starting Current for PF and PA (mA)

All measuring te are influenced by noise of various frequencies. It is more or less constant and its influence to
the accuracy is increased by decreasing measuring signals. It is present also when measuring signals are not
present or are very low. It causes very sporadic measurements.

This setting defines the lowest current that allows regular calculation of Power Factor (PF) and Power Angle (PA).
The value for starting current should be set according to conditions in a system (level of noise, random current
fluctuation ...)

Starting current for all powers (mA)

Noise is limited with a starting current also at measurements and calculations of powers. The value for starting
current should be set according to conditions in a system (level of noise, random current fluctuation ...)

Starting voltage for all Powers (V)

Noise is limited with a starting voltage also at measurements and calculations of powers. Until voltage reaches
user defined starting voltage limit, all powers are set to 0. Using three wire electrical connections, virtual phase
voltage is used in calculations.

Starting voltage for SYNC

Power Quality Analyzer MC 784/iMC 784 needs to synchronize its sampling with measuring signals period to
accurately determine its frequency. For that purpose, input signal has to large enough to be distinguished from
a noise.

If all phase voltages are smaller than this (noise limit) setting, instrument uses current inputs for synchronization.
If also all phase currents are smaller than Starting current for PF and PA setting, synchronization is not possible
and frequency displayed is 0.

The value for starting voltage should be set according to conditions in a system (level of noise, random voltage
fluctuation ...)

Harmonics calculation

Relative harmonic values can be different according to used base unit. According to requirements relative
harmonics can be calculated as:

e percentage of TRMS signal value (current, voltage) or
e percentage of the fundamental (first harmonic).
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Reactive power & energy calculation

Harmonic distortion can significantly influence reactive power and energy calculation. In absence of harmonic

distortion both described methods will offer the same result. In reality harmonics are always present. Therefore
it is up to project requirements, which method is applicable.
User can select between two different principles of reactive power and energy calculation:

Standard method:

With this method a reactive power and energy are calculated based on assumption that all power (energy), which
is not active, is reactive.

Q2=S2-P2

This means also that all higher harmonics (out of phase with base harmonic) will be measured as reactive power
(energy).

Displacement method:

With this method, reactive power (energy) is calculated by multiplication of voltage samples and by 90° displaced
current samples.

Q= U x 1]+90°

With this method, reactive power (energy) represents only true reactive component of apparent power (energy).

LCD navigation

MC 784

Main menu Settings

Measurements
Settings Date & Time

Resets - Connection

Info Communication

Installation LCD

14.5.2015 16:53:36 Security
Energy
Inputs/Outputs

< Main menu

€Z® \ain menu > Settings > General > Language / Currency / Temperature unit / MD mode / MD time constant
/ Average interval / Min/Max reset mode

2% \1ain menu > Settings > Date & Time > Date / Time / Date format / automatic S/W time
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iMC 784

@ Measurements 14 . 45 . 3 3
ﬂ Alarms ) )
Q PQReports 25.1.2016
x - Device:
‘S Installation Model: MC784 Waveform
0 Info Ser.No: M4000000

TFT

R&D Otoce

Main menu > Settings > General:

LANGUAGE
DATE

TIME

TIME ZONE
DATE FORMAT
AUTO S/W TIME

9

@ General

. Connection

<&  Communication
& Display

[& Security

DATE
21.01.2016

TIME
09:26:41

TIME ZONE
UTC +1.00

DATE FORMAT
DD.MM.YYYY

AUTO SAV TIME

Yes
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Connection

Settings of connections shall reflect actual state otherwise measurements could not be valid.

Connection mode

When connection is selected, load connection and the supported measurements are defined.

Setting of current and voltage ratios

Before setting current and voltage ratios it is necessary to be familiar with the conditions in which Power Quality
Analyzer MC 784/iMC 784 will be used. All other measurements and calculations depend on these settings. Up
to five decimal places can be set (up / down). To set decimal point and prefix (up / down) position the cursor (left
/right) to last (empty) place or the decimal point.

Aux CT transformer ratios can be set separately from phase CT ratios since Aux CT could differ from phase CTs.
Range of CT and VT ratios:

Settings range VT primary VT secondary CT, Aux CT primary CT, Aux CT secondary

Max value 1638,3 kV 13383V 1638,3 kA 13383 A

Min value 0,1V 0,1V 0,1A 0,1A

Neutral line Primary/Secondary current (A)

Primary/Secondary current of neutral line current transformer.

Used voltage/current range (V/A)

Setting of the range is connected with all settings of alarms, analogue outputs and a display (calculation) of
energy and measurements recording, where 100% represents 500 V. In case of subsequent change of the range,
alarms settings shall be correspondingly changed, as well.

In case of subsequent change of those ranges shall be alarm and analogue output settings correspondingly
changed as well.
Already recorded values will not be valid after change of used voltage and current range!

Frequency nominal value (Hz)

Nominal frequency range can be selected from a set of predefined values. A valid frequency measurement is
within the range of nominal frequency +32 Hz.
This setting is used for alarms and recorders only.

Max. demand current for TDD (A)

Select maximum current (CT or fuse rating) at a point of instrument connection for proper TDD calculation. TDD
is unlike THD a measure of harmonics relative to fixed value of max. demand current. Therefore TDD is a demand
independent measure of current harmonics.

Wrong connection warning

If all phase currents (active powers) do not have same sign (some are positive and some negative) and/or if phase
voltages and phase currents are mixed, the warning will be activated if this setting is set to YES. This warning is
seen only on remote display.
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Energy flow direction

This setting allows manual change of energy flow direction (IMPORT to EXPORT or vice versa) in readings tab. It

has no influence on readings sent to communication or to memory.

CT connection

If this setting is set to REVERSED it has the same influence as if CT’s would be reversely connected. All power

readings will also change its sign.

This setting is useful to correct wrong CT connections.

LCD navigation

MC 784

Main menu

Measurements
Resets

Info
Installation

14.5.2015 16:53:36

Settings

General

Date & Time
Communication
LCD

Security

Energy
Inputs/Outputs

< Main menu

€Z% Main menu > Settings > Connection > Connection mode

(o
primary/Aux CT secondary

Main menu > Settings > Connection > VT primary/VT secondary/CT primary/CT secondary/Aux CT

iMC 784

o Settings
@ Measurements 14 . 45 . 3 3 *®  General
£y Alarms 2 9 R Connection
Q PQReports o <& Communication
;,aé Settings Device: 9 i Display
‘N Installation Model: MC784 Waveform [&  Security
@ Info Ser.No: M4000000

TFT

R&D Otoce

DOWN LP SELECT 9:27:19 MENU DOWN

Main menu > Settings > Connection:

e CONNECTION MODE

e PRIMARY VOLTAGE

e SECUNDARY VOLTGE

e  PRIMARY CURRENT

e  SECUNDARY CURRENTT

e NEUTRAL PRIMARY CURRENT
e NEUTRAL SECUNDARY CURRENT

e USED VOLTAGE RANGE
e  USED CURRENT RANGE

CONNECTION MODE
4u-3 phase 4 wire unbal.

PRIMARY VOLTAGE
2300V

SECONDARY VOLTAGE
2300V

PRIMARY CURRENT
50A

SECONDARY CURRENT
5.0A

NETURAL PRIMARY CURRENT
50A

up EDIT
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Communication

USB Communication

There is no special setting for USB communication. For more detailed information how to handle Power Quality
Analyzer MC 784/iMC 784 with USB communication use Help section in MiQen software.

A\ PLEASE NOTE

Power Quality Analyzer MC 784/iMC 784 supports only a single communication input (USB or Ethernet) at a time
when using primary communication port COM1. USB communication has priority. If communication using
Ethernet is in progress, do not connect to USB since it will terminate Ethernet connection. When USB cable is
unplugged from the device Ethernet communication is again available.

A PLEASE NOTE

When Power Quality Analyzer MC 784/iMC 784 is connected to a PC through USB communication for the first
time, it will get recognized by windows environment and a driver will get automatically installed. With driver
installed, USB is redirected to a serial port, which should be selected when using MiQen software. If experiencing
problems with driver installation you can find drivers in MiQen installation folder —in subfolder Drivers (example:
C (root):\Program Files (x86)\MiQen 2.1\Drivers), for manual install.

Ethernet communication

Ethernet communication is used for connection of device to the Ethernet network for remote operation. Each
Power Quality Analyzer MC 784/iMC 784 has its own MAC address that at some cases needs to be provided and
is printed on the label on the device.

MAC Address

Read only information about Power Quality Analyzer MC 784/iMC 784 MAC address.

Device Address

Power Quality Analyzer MC 784/iMC 784 Address: Device address is important when user is trying to connect to
device via MiQen software. Usable range of addresses is from 1 to 247. Default address number is 33. (Not
important when Ethernet communication is used.)

Firmware version

Read only information about communication module firmware version. (MC 784/iMC 784 — Read only
information about Linux OS module firmware version)

IP Address

Communication interface should have a unique IP address in the Ethernet network. Two modes for assigning IP
are possible:

Fixed IP address:

In most installations a fixed IP address is required. A system provider usually defines IP addresses. An IP address
should be within a valid IP range, unique for your network and in the same subnetwork as your PC.

DHCP:

Automatic (dynamic) method of assigning IP addressed (DHCP) is used in most networks. If you are not sure if
DHPC is used in your network, check it at your system provider.
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IP Hosthname

It is the nickname that is given to Power Quality Analyzer MC 784/iMC 784. Hostnames may be simple names
consisting of a single word or phrase or they may be structured. The setting is used in automatic (DHCP) mode
only.

Local port

When using Ethernet communication Power Quality Analyzer MC 784/iMC 784 has opened two local ports.

e Fixed port number 502, which is a standard MODBUS port. Power Quality Analyzer MC 784/iMC 784
allows multiple connections to this port.

e User defined port. Any port number is allowed except reserved ports (table below). Only a single
connection is allowed to this port. When this port is used all other connections (including connection to
port 502) are disabled. This is a terminal type of connection.

Terminal type of connection is used when due to a performed function other connections are not allowed. This
is the case when firmware update is performed. In other cases it is advised to use port 502.

When port 502 is used a remote application(s) can access device regardless the setting for Local Port in a device.
This setting is applicable only when terminal access is required.

Reserved TCP Port numbers

Important port numbers Function
1-1024, 9999, 30718, 33333 Reserved numbers!
502 Standard MODBUS port — fixed
33333 UDP port used for Device Discovery Service
i B J
Ry
< °
S
S
. J

Multiple connections to a device are possible when port 502 (special MODBUS port) is used

Port 502

Is standardized port to communicate with the device via MODBUS/TCP communication protocol and is fixed.
Communication via this port allows multiple connections to the device. Communication over this port does not
block any other traffic.

Port 33333
This UDP port is reserved for Discovery Service, a service run by MiQen software, to discover devices connected
in to local Ethernet communication network.

Other available Ports

Other, allowed TCP ports, are acting as terminal port and when connected to it, it blocks all other connections
until it is released.
Priority, when connected to this port, has PUSH functionality of the device.
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When any other allowed port is used only a single connection is possible

Subnet Mask

It is used to determine what subnet an IP address belongs to.

Gateway Address

It is a gateway that connects separate network segments (LAN, WAN or internet).

NTP Server

IP address of a NTP server used for time synchronization of Power Quality Analyzer MC 784/iMC 784.
NTP can usually maintain time to within tens of milliseconds over the public Internet, but the accuracy depends
on infrastructure properties - asymmetry in outgoing and incoming communication delay affects systematic bias.

A PLEASE NOTE

It is recommended that dedicated network rather than public network is used for synchronization purposes.

Factory settings of Ethernet communication are:

IP Address DHCP (automatically)
TCP Port (Terminal Port) 10001
Subnet Mask 255.255.255.0

Push Data Clients settings

When PUSH or MQTT (M2M, machine-to-machine) communication mode are used, data can be sent
(pushed/published) to two different servers or MQTT brokers. Within this setting menu, all parameters relevant
to used servers or MQTT brokers should be set, as well as data type for sent data, time synchronization source
and server response time.

For more information about PUSH or MQTT communication mode and XML Data (PUSH) or JSON (MQTT) format
data see Appendices D and E.

TCP Link 1 and TCP Link 2 (PUSH/MQTT data clients)
e |Paddress

IP address of the server or MQTT broker, collecting/publishing data/MQTT messages from devices.
e |Pport

IP port of the server or MQTT broker, collecting/publishing data/MQTT messages from devices.
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e  Push protocol

With this setting a required data format for sending data to receiver using PUSH or MQTT communication
mode is set. For more information about PUSH communication mode and XML data or MQTT communication
mode and JSON format see Communication modes and Appendices D and E.

e Response Time (sec)

With this setting a maximum waiting time for acknowledgement of sent data is set. If acknowledgement

from a client is not sent within this time, scheduled data will be resend in next push period.

For devices connected in communication network with slow communication speed, values over 10 seconds

needs to be selected.

If value lower than 10 second is selected, historical data from recorders are pushed immediately one after

another. If value is higher than 10 seconds, automatic time delay length of 10% of set value is integrated

between the sent packets.

%5 MiQen 2.1 - Setting Studio

File  Tools

BaZ-84d 54l

€4 Refresh

9

Connection

,-»
“
Settings

Measurements

1;7;2

Analysis

o]
My Devices

A
I
Upgrades

View Help

Address: 33 [EIMC784

v E2E

#» Goto: v Device #33, IP Address: 10.96.2,61, Port: 10001, Modbus TCP, Timeout 20s v

of Settings
o [ M8
= General
Connection
~]- ¢ Communication
& Push Data Gients
I Display
i Securty
511 Enersy
Counters
=-HC) Tarff Clock
™ Holbdays
=~ g8 routs & Outputs
) 1] Analogue input
W 12 Anslogue input
, [3] Pulse output
W 4] Pulse outout
™ (8] 8x Digtal nput
W [C] Synchronisation, COM2
= k. Alams
L. Alam group 1
L\ Alam group 2
L. Alam group 3
£ Aam group 4
-9 Standard recorders
& Trend recorder A
G Trend recorder B
ﬁ Trend recorder C
& Trend recorder D
| @ Advanced recorders
5] Logical nputs
T Logical functions
- "; Triggers
. T
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Setting

TCP Link 1

IP Address

IP Port

Push protocol
Push Response Time (sec)
MQTT Usemame
MQTT Password
MQTT Topic
TCP Link 2

IP Address

IP Port

Push Response Time (sec)
MQTT Usemame

MQTT Password

MQTT Topic

Value
N
10.96.7.83
30021

| Standard TCP
[10

1096294
1883

T N :

10

IMC784/PQMS

\i/ Push protocol

MiSmart — Communication settings menu

Communication modes

Password: 0

Power Quality Analyzer MC 784/iMC 784 supports two communication modes to suit all demands about

connectivity and flexibility.

Standard POLL communication mode is used for most user interaction purposes in combination with monitoring

and setting software MiQen, SCADA systems and other MODBUS oriented data acquisition software.

PUSH communication mode is used for sending unsolicited data to predefined links for storing data to various

data bases.
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POLL communication mode

This is most commonly used communication mode. It services data-on-demand and is therefore suitable for
direct connection of setting and / or supervising software to a single device or for a network connection of
multiple devices, which requires setting up an appropriate communication infrastructure.

Data is sent from device when it is asked by external software according to MODBUS RTU or MODBUS TCP
protocol.

This type of communication is normally used for a real-time on-demand measurement collection for control
purposes.

To set up PULL communication mode, only basic communication settings are required according to
communication type (serial, USB, ETHERNET).

PUSH communication mode

PUSH communication mode is mainly used for ISKRA MiSmart system for remote monitoring, analysis and
reporting.

The most extensive benefits when using Power Quality Analyzer MC 784/iMC 784 is achieved when device is
used as a part of an energy monitoring system comprising of strategically positioned meters connected to
MIiSMART software solution. This three-tier middleware software represents a perfect tool for utility companies,
energy suppliers and other parties present on both ends of supply-demand chain.

MISMART data collector with “push” communication system allows automatic records of all predefined
measuring parameters. They are stored in

MIiSMART database, while leaving a copy of same parameters stored locally in memory of each device as a backup
copy. Database records in XML format can be searched and viewed in tabelaric and graphical form using
MIiSMART client or used by third-party application software.

Database records can involve numerous parameters of three-phase system, power quality parameters, physical
parameters (temp., pressure, wind speed...) as well as alarms and event logs.

S 0] oo ) e
[3 MiSmart - Messurements X |
& € f [ localhost:55846/DataMonitor#104 # 0 =
MiSMAR I ConfigurationTools [[PE[E Nt @ ISkra engien
Instrument remote monitoring  MiSmart development
Welcome, dejan! [ Log off ]
Y View filters B Measurements
| View Type: Reload all previous items | | Delete all previous items
- Q ® Together © Separate »> Produkcija - Current phase 1 (Current) [60s]; Produkeija - Current phase 2 (Current) [60s]; Produkeija - Current phase 3
T Export to Excel (Current) [60s];
5 . z
2 pyumespan: Chart From: 12128/2015 To: 01/282016| 1D 7D 1M 3M 1V Addtochart X _ [ ® X
3 1w m a1y s Measurements © @ o
I e TV Produkcija - Current phase 1 (Current) Produkcija - Current phase 2 (Current)
From: To: [search ]~ -p e 3Ec Y ’ phese 2 (Current)
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o By text Currentphase 2 | A | 900s
& [Nosearcn pattern @ comertphase s | A [ 605 -
Currentphase 3 | A | 900
z By measurement type: aEnergy 20181 |
=
I — e i
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E » W& Analogue 1/0 aTemperature # | |
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»

MIiSMART client window

Explanation

When in this communication mode, device (master) is sending values of predefined quantities in predefined time
intervals to two independent servers (data collectors - slave), who collect data into data base for further analysis.
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This mode of communication is very useful for a periodic monitoring of readings in systems where real-time data
are not required, but on the other side, reliability for collecting data is essential (e.g. for billing purposes, post
processing and issuing trend warnings).

On the other hand, when operating in this mode, the device will send information about alarms immediately as
they occur (real time alarm monitoring).
This type of communication also optimizes communication traffic.

Protocol and data format

Power Quality Analyzer MC 784/iMC 784 uses XML format to send the data, which is very common and easy to
use also for third party software solutions. Protocol used for data transmission is TCP/IP.

All sent readings are time-stamped for accurate reconstruction of received data (if communication is lost and
data is sent afterwards). Therefore time synchronization of client and server is essential. For that purpose, server
sends synchronization data packet to the device within every response to received data. If time difference is

higher than +/- 2s, device resets its internal clock. For more information about used XML format see Appendix
D.

@ CAUTION

Time synchronization with push system has the lowest priority. If any of other time synchronization sources is
available (GPS, NTP, IRIG-B) they have priority to synchronize RTC.

By using time synchronization with push functionality device does not meet requirements for Class A Measuring
device and can be used only as a Class S measuring device.
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Data transmission

Every transmission from master side (device) must be acknowledged from client side (server) to verify successful
data transmission. In case client fails to receive acknowledgment after predefined response time (see Ethernet
communication) it will retry to send it in next time interval. This repeating of sending data will last until master
responses to send data. After that, client will send all available data from the moment it lost response from the
master.

It is possible for PULL and PUSH communication mode to be active at the same time. Both communication modes
can be handled at the same time if PULL communication is made over COM2 or over Ethernet module through
port reserved for communication over MODBUS communication protocol (see chapter Local port on page 63).

Supported quantities and settings

Sending data in PUSH communication mode is closely related with storing measurements in a recorder. Device
can sent to the selected server(s) a block of measure quantities that are stored in memory. For each memory
division (advanced recorders, recorders A to D, alarms recorder and quality reports with details recorder)
separate settings can be made.

Step 1
With MiQen software set proper PUSH Communication settings where time synchronization source, response
time, data format and receiving server’s parameters are defined.

Step 2

Define data (quantities) for recorder / transmission. For each part of the recorder select to which of the server(s)
data will data be sent. This setting can be made for Advanced recorders, Alarms, Recorder A to D, Quality reports
and details.

More information about PUSH data transfer and MiSmart system for collecting of this data can be found on ISKRA
web page or in documentation about MiSmart system.

LCD navigation

MC 784
Main menu Settings
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Main menu > Settings > Communication:

DEVICE ADDRESS
IP ADDRESS
LOCAL PORT
SUBNET MASK
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Display

Contrast/Black light intensity

A combination of setting of the contrast and back light defines visibility and legibility of a display. Display settings
shall be defined in compliance with the conditions in which it will be monitored. Economizing mode switches off
back light according to the set time of inactivity.

Saving mode (min)

Defines the time in minutes, for the instrument to get into energy saving mode (backlight off). Enter value O if
you don’t want to use energy saving mode.

Demo cycling period (sec)

For demonstration purposes it is useful for device to automatically switch between different displays of
measurements.
This setting defines time in seconds for each displayed screen of measurements.

Custom screen 1/2/3

For easier and faster survey of measurements that are important for the user, three settings of customized
screens are available. Each customized screen displays three measurements. When setting customized screens
the designations are displayed in shorter form, with up to 4 characters. For survey of all designations see chapter
Selection of available quantities.

Example:

Customized screen 1 Customized screen 2 Customized screen 3 Combined customized screen 4

u1 Itor (P1-3_RMS ul

U P-P_avg Inm f U P-P_avg
UuNBALANCE lave THD-I1 UuNnBALANCE
- - - Iror

R - - INm

A\ PLEASE NOTE
Customized screens defined here are selected in menu.

-
2% \ain menu > Measurements > Present values > Custom

Setting can be made only for 3 customized screens. 4™ customized screen is showing 5 parameters, three from
Customized screen 1 and first two from Customized screen 2. See example above.

A PLEASE NOTE

Custom screens for iMC 784 can only be set in MiQen software. Customized screens defined in MiQen are then
selected in menu:

€29 \1ain menu > Measurements > Custom > CS 1/ CS 2/ CS 3

Setting can be made only for 3 customized screens.
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LCD navigation

MC 784

Main menu Settings

Measurements General

Date & Time

Resets - Connection

Info Communication

Installation LCD

14.11.2012 16:53:36 Security
Energy
Inputs/Outputs
< Main menu

Main menu > Settings > LCD > Contrast / Back light / Back light time off

R
B e

Main menu > Settings > LCD > Demo cycling period

€Z# \ain menu > Settings > LCD > Custom screen 1/2 /3 / (4)
iMC 784
o Settings
CONTRAST
&
. . /"
@ Measurements 14 . 45 . 3 3 o General Aok LioT
ﬂ Alarms 2512016 Connection 5
Q PQReports T &  Communication SAVING MODE
# Settings ice: & Display Disabled
Y g ) DeVICe' 7 ) DEMO CYCLING PERIOD
‘N Installation Model: MC784 Waveform L&  Security 4 sec.
G) Info Ser.No: M4000000
TFT
R&D Otoce
DOWN UP SELECT 9:29:14 MENU DOWN UP EDIT

Main menu > Settings > General:

e  CONTRAST

e BACKLIGHT

e SAVING MODE

e DEMO CYCLING PERIOD
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Security

Settings parameters are divided into four groups regarding security level: PLO >password level 0), PL1 >password
level 1), PL2 >password level 2) and BP >a backup password).

A PLEASE NOTE

A serial number of Power Quality Analyzer MC 784/iMC 784 is stated on the label and is also accessible with
MiQen software.

Password - Level 0 >PLO)

Password is not required.

Available settings:

e language
e contrast and
e LCD back light.

Password - Level 1 >PL1)

Password for first level is required.
Available settings:

e  RTC settings

e Energy meters reset
e  Max. Demand reset
e  Active tariff setting

Password - Level 2 >PL2)

Password for second level is required. Available settings:

o  All settings are available

A Backup Password->BP)

A backup password >BP) is used if passwords at levels 1 >PL1) and 2 >PL2) have been forgotten, and it is different
for each device >depending on a serial number of the device). The BP password is available in the user support
department in ISKRA d.o.0., and is entered instead of the password PL1 or/and PL2. Do not forget to state the
device serial number when contacting the personnel in ISKRA d.o.o..

Password lock time >min)

Defines the time in minutes for the instrument to activate password protection. Enter value 0 if you want to use
manual password activation.

Password setting

A password consists of four letters taken from the British alphabet from A to Z. When setting a password, only
the letter being set is visible while others are hidden.
A password of the first >PL1) and the second >PL2) level is entered, and time of automatic activation is set.

Password modification

A password is optionally modified; however, only that password can be modified to which the access is unlocked
at the moment.
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Password disabling

A password is disabled by setting the "AAAA" password.

A\ PLEASE NOTE

A factory set password is "AAAA" at both access levels >L1 and L2). This password does not limit access.

Password and language

Language change is possible without password input. When language is changed from or to Russian, character
transformation has to be taken in to account. Character transformation table >English or Russian alphabet) is

stated below.

English A

JIKIL| M

Q

W

Russian

MWIKIN| M

p

m

A PLEASE NOTE

Power Quality Analyzer iMC 784 does not support Russian characters.

LCD navigation

MC 784

Main menu

Measurements
Resets

Info
Installation

Settings

14.5.2015

16:53:36

€2 \iain menu > Settings > Security > Password level 1 / Password level 2 / Password lock time / Lock instrument

/ Unlock instrument

General

Date & Time
Connection
Communication
LCD

Security

Energy
Inputs/Outputs

< Main menu

Power Quality Analyzer MC 784/iMC 784
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iMC 784

O/XPD®

Measurements
Alarms

PQ Reports
Settings
Installation
Info

14:45:33

25.1.2016

Device:
Model: MC784 Waveform
Ser.No: M4000000
TFT
R&D Otoce

Main menu > Settings > General:

PASSWORD LEVEL 1
PASSWORD LEVEL 2

LOCK TIME
ACTIVATION

DEACTIVATION

-

w08 XL

General
Connection
Communication
Display
Security

PASSWORD LEVEL 2
Not set

LOCK TIME
5 min.

ACTIVATION
Lock device | Level:2

DEACTIVATION
Unlock device
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Energy

A WARNING

Before modification, all energy counters should be read or if energy values are stored in recorders, recorder
should be read with MiQen software to assure data consistency for the past.

After modification of energy parameters, the energy meters (counters) should be reset. All recorded
measurements from this point back might have wrong values so they should not be transferred to any system
for data acquisition and analysis. Data stored before modification should be used for this purpose.

Active Tariff

When active tariff is set, one of the tariffs is defined as active; switching between tariffs is done either with a
tariff clock or a tariff input. For the operation of the tariff clock other parameters of the tariff clock that are
accessible only via communication must be set correctly.

Common Energy Counter Resolution

Common energy exponent defines minimal energy that can be displayed on the energy counter. On the basis of
this and a counter divider, a basic calculation prefix for energy is defined (-3 is 10*Wh = mWh, 4 is 10°Wh = 10
kWh). A common energy exponent also influences in setting a number of impulses for energy of pulse output or
alarm output functioning as an energy meter.

Define common energy exponent as recommended in table below, where counter divider is at default value 10.
Values of primary voltage and current determine proper Common energy exponent.

Current
Voltagd 1A 5A 50A 100 A 1000 A
110V 100 mWh 1 Wh 10 Wh 10 Wh 100 Wh
230V 1 Wh 1 Wh 10 Wh 100 Wh 1 kWh
1000 V 1 Wh 10 Wh 100 Wh 1 kWh 10 kWh
30 kv 100 Wh 100 Wh 1 kWh 10 kWh 10 kWh *

* — Individual counter resolution should be at least 100.

Common Energy Cost Exponent

Setting enables resolving the cost display. On the basis of this and a counter divider constant, a basic calculation
prefix for energy cost is defined.

Counter divider

The counter divider additionally defines precision of a certain counter, according to settings of common energy
exponent.
An example for 12.345kWh of consumed active energy:

Common energy exponent 0 2 2
Counter divider 1 100
Example of result, displayed |12.345 kWh | 12.3 kWh |0.01 MWh
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Common Tariff Price Exponent

Exponent and price represent energy price (active, reactive, common) in a tariff. The tariff price exponent is used
for recording the price without decimal places. For example, to set a price for tariff 1 to 0,1567 €/kWh, the
number in Price for energy in tariff 1 field should be 1567 and Common tariff price exponent should be -4 (1567
x 1E-4 = 0,1567)

An example for 12.345kWh of consumed active energy in the first tariff (price 0,1567 €/kWh):

Common Energy Counter Resolution 1 Wh 100 Wh 100 Wh
Individual Energy Counter Resolution 1 1 100
Common Energy Cost Exponent -3 -2 0
Common Tariff Price Exponent -4 -4 -4
Price for energy in Tariff 1 1567 1567 1567
Unit EUR EUR EUR
Example of result, displayed 12.345 kWh| 12.3 kWh | 0.01 MWh
1,934 EUR | 1.93 EUR 1EUR

1 kWh Price in Tariff (1,2,3,4)

The price for 1kWh active energy in selected tariff. The entered value is multiplied with tariff price exponent:
Tariff price = Price * 10 A Exponent.

1 kvarh Price in Tariff (1,2,3,4)

The price for 1 kvarh reactive energy in selected tariff. The entered value is multiplied with tariff price exponent:
Tariff price * 10 A Exponent.

1 kVAh Price in Tariff (1,2,3,4)
The price for 1 kvarh reactive energy in selected tariff. The entered value is multiplied with tariff price exponent:

Tariff price * 10 » Exponent.

LED Energy Counter

Set one of four different Energy counters, which are connected to LED. (There is no LED indication on iMC 784)

LED Number of pulses

Number of pulses per energy unit for LED. (There is no LED indication on iMC 784)

LED Pulse Length (ms)

Pulse length for LED in milliseconds. (There is no LED indication on iMC 784)

Measured Energy

For each of eight (8) counters different measured quantities can be selected. User can select from a range of
predefined options referring to measured total energy or energy on single phase. Or can even select its own
option by selecting appropriate quantity, quadrant, absolute or inverse function.

To energy counter also pulse / digital input can be attached. In this case Energy counter counts pulses from an
outside source (water, gas, energy... meter).

Individual counter Resolution

The individual counter resolution additionally defines precision of a certain counter, according to settings of
common energy counter resolution.
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Tariff Selector

Defines tariffs where counter is active.

Tariff Clock

Basic characteristics of a program tariff clock:

o Atariffs (T1 to T4)

e Up to 4 time spots in each Day program for tariff switching

e Whichever combination of valid days in a week or holidays for each program
e Combining of day groups (use of over 4 time spots for certain days in a week)
e Separate settings for 4 seasons a year

e Up to 20 settable dates for holidays

Day program sets up to 4 time spots (rules) for each day group in a season for tariff switching. A date of real time
clock defines an active period. An individual period is active from the period starting date to the first next date
of the beginning of other periods.

The order of seasons and starting dates is not important, except when two dates are equal. In that case the
season with a higher successive number has priority, while the season with a lower number will never be active.
If no starting date of a season is active, the active period is 1.

If the present date is before the first starting date of any period, the period is active with the last starting date.

Example of settings:

Season Season start day
Season 1: 15.02
Season 2: 30.10
Season 3: -
Season 4: 01.06
Date Active season
01.01.-14.02. 2 (last in the year)
15.02.-31.05. 1
01.06. - 29.10. 4
30.10. - 31.12. 2
14 li2.15 02. 31.05 1.06 29 lll.JU 10. 14.02. 13.02 31 0."\.1 06 29 1(1.3()'")
\\l \ml \’1! \'\I \QI N > \'\! \7’! \"I \,‘\'I \0" \\\I W

Days in a week and selected dates for holidays define time spots for each daily group in a period for
tariff switching. Dates for holidays have priority over days in a week.

When the real time clock date is equal to one of a date of holidays, tariff is switched to holiday, within a period
of active daily group with a selected holiday.

If there is no date of holidays that is equal to the real time clock date, all daily groups with the selected current
day in a week are active.

Several daily groups can be active simultaneously, which enables more than 4 time spots in one day (combine of
day programs).

If the time spot is not set for a certain day, tariff T1 is chosen.
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Time of a real time clock defines an active tariff regarding currently active day program. A selected tariff T1
to T4 of individual time spot is active from the time of the time spot to the first next time of the remaining time
spots.

The order of time spots is not important, except when two times are equal. In that case the time with a higher
successive number has priority (if several time spots are active, times of higher time spots have higher successive

numbers), while the time spot with a lower number will never be active.

If current time is before the first time of any time spot of active spots, the time spot with the last time is chosen.
If no time spot of active programs is valid, tariff T1 is chosen.

Time selected tariff T1 to T4 or fixed selected tariff (via communication) defines activity of an energy counter.

Holidays/Holiday date 1-20

Year days (holidays) with the special cost management rules.

LCD navigation

MC 784
Main menu Settings
Measurements General
Date & Time
Resets - Connection
SD card Communication
Info LCD
Installation Security
14.11.2012 16:53:36
Inputs/Outputs
< Main menu
S
OZ9 \iain menu > Settings > Energy > Active tariff
-
2% \iain menu > Settings > Energy > Common en. exponent

Example of display for selected Active tariff:

.E. Main menu > Info OK U=

arift status arift status arift status

Seasont 1

Day programs . Tariff input
Y iy A or [elected: Tz or [Felected: Ti

Tariffi T3

e Info e Info e Info
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iMC 784
Energy settings for iMC 784 can only be set in MiQen software. Using device TFT display, you can check energy

measurements and which tariff is active by following steps below:

L)
@ Measurements 144109
£ Aarms 25.1.2016
Q PQReports o
# Settings Device:
N Installation Model: MC784 Waveform
Q Info Ser.No: M4000000

TFT

R&D Otoce

DOWN UP SELECT

Phase Voltage

Voltage

Current

Harmonics
Voltage +
Demands
Madules

Custom

11:23:24 HOME DOWN up RIGHT ENTER

Energy Counters E1,E2-Tariff
Counter E1, Tariff 1

Counter E1, Tariff 2
Counter E1, Tariff 3
Counter E1, Tariff 4
Counter E2, Tariff 1
Counter E2, Tariff 2
Counter E2, Tariff 3

Counter E2, Tariff 4
9:42:24 cnt H- Upp Q E3E4 MENU

¥

Energy Counters E3,E4-Tariff

Counter E3, Tariff 1 kwh
Counter E3, Tariff 2 kwh
Counter E3, Tariff 3 kwWh
Counter E3, Tariff 4 kWh
Counter E4, Tariff 1 kvarh
Counter E4, Tariff 2 kvarh
Counter E4, Tariff 3 kvarh

Counter E4, Tariff 4 kvarh

9:43:07 E1.E2 H-I S Profile MENU

Energy Counters

Counter E1 kWh

Counter E2 kvarh

Counter E3 kWh

Counter E4 kvarh
Counter E5
Counter E6
Counter E7

Counter E8

9:41:08 Profile H-Up P E1,E2 MENU
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Inputs and outputs

1/0 functionality is a powerful tool of Power Quality Analyzer MC 784/iMC 784 using various I/O modules device
can be used not only for monitoring main electrical quantities but also for monitoring process quantities (temp.,

pressure, wind speed...) and for various control purposes. Power Quality Analyzer MC 784/iMC 784 can be
equipped with different I/0 modules with different functionality. For its technical specifications, see chapter
Technical data.

Options for I/0 module 1 and 2

Inputs:
- DCcurrent analogue input
- DCvoltage analogue input
- Resistance (temperature) analogue input
- Pulse input
- Digital input
- Tariff input

Tariff and digital input can be ordered as three different hardware types with different voltage level, but the
same functionality.

Outputs:
- Analogue output
- Pulse output (solid state)
- Relay output (relay)
- Bistable alarm output (bistable relay)
- Watchdog / Relay output

Al
module. All modules with a double input or output are in MiQen software presented as two separate modules.

modules have double input or output, except for a Bistable alarm output module and Watchdog output

An alarm output and a pulse output can also be selected via a keyboard. When selecting settings of energy and
quadrants for a certain counter, only present selection is possible, while more demanding settings are accessible
via communication. For other modules, information on a built-in module is available via LCD.

Options for I/O module 3 and 4:

Inputs:
- DCcurrent analogue input
- DCvoltage analogue input
- Resistance (temperature) analogue input
- Digital input
_  Pulse input

Digital input can be ordered as three different hardware types with different voltage level, but the same
functionality.

Outputs:
- Analogue output
- Pulse output (solid state)
- Relay output (relay)
- Bistable alarm output (bistable relay)
- Watchdog / Relay output

Al
module. All modules with a double input or output are in MiQen software presented as two separate modules.

modules have double input or output, except for a Bistable alarm output module and Watchdog output
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An alarm output and a pulse output can also be selected via a keyboard. When selecting settings of energy and

qguadrants for a certain counter, only present selection is possible, while more demanding settings are accessible
via communication. For other modules, information on a built-in module is available via LCD.

Analogue input module

Three types of analogue inputs are suitable for acquisition of low voltage DC signals from different sensors.
According to application requirements it is possible to order current, voltage or resistance (temperature)
analogue input. They all use the same output terminals.

MiQen software allows setting an appropriate calculation factor, exponent and required unit for representation
of primary measured value (temperature, pressure, flux ...)

Signals from Analogue input can also be stored in built-in memory of a. They can also be included in alarm
function (see chapter Alarms).

DC current range:
Range setting allows bipolar £20 mA max. input value

DC voltage range:
Range setting allows bipolar £10 V max. input value

Resistance / temperature range:

Range setting allows 0 ... 2000Q max. input value

It is also possible to choose temperature sensor (PT100 or PT1000) with direct translation into temperature (-
200°C to +850°C). Since only two-wire connection is possible it is recommended that wire resistance is also set,
when long leads are used.

Pulse input module

Module has no settings. It is general purpose pulse counter from external meters (water, gas, heat ...). Its value
can be assigned to any of four energy counters. See chapter Energy. It can also be used as digital input and
included in alarm function to monitor signals from different sensors (see chapter Alarms).

Pulse input module has only one hardware configuration (5...48 V DC).

Digital input module

Module has no settings. General purpose is to collect digital signals from various devices, such as intrusion
detection relay, different digital signals in transformer station, industry ... It is available in three different
hardware versions.

It can also be included in alarm function (see chapter Alarms).

Tariff input module

Module has no setting. It operates by setting active tariff at a tariff input (see chapter Tariff clock). The device
can have maximal one module with 2 tariff inputs only. With the combination of 2 tariff inputs maximal 4 tariffs
can be selected.

Active tariff selection table:

. . Signal presence on tariff input
Active tariff Input T1 Input T2
Tariff 1 0 0
Tariff 2 1 0
Tariff 3 0 1
Tariff 4 1 1
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Analogue output module

Analogue output module is useful for control and measurement visualization purposes. It can be connected to
analogue meters, PLC controllers... It has defined output range 20mA DC. Quantity and shape (up to 6 break
points) of an analogue output can be assigned by MiQen software.

Output parameter

Output parameter can be any measured value that is required for monitoring, recording, visualization or control.
Value is chosen from a drop-down menu.

Output signal

Output signal can be adjusted to meet all required purposes.

e Shape of output signal (linear, Quadratic)
e Number of break points for zoom function (up to 6)
e  Start and End output value

For better visualization of set output signal parameters, graphical presentation of transfer function is displayed.

Output signal @

Farameter:

Total Active Power P

Signal form: [ Linear 2
kW mA 20
E
3750 20,000 15

10

5

57 s

1.875 0 1875 375
Predefined profiles K/

Pulse output module

Pulse output is a solid state, opto-coupler open collector switch. Its main purpose is pulse output for selected
energy counter, but can also be used as an alarm or general purpose digital output.
Calculation of recommended pulse parameters

Number of pulses per energy unit should be in certain limits according to expected power. Otherwise the
measurement from pulse output can be incorrect. Settings of current and voltage transformer ratios can help in
estimation of expected power.

Principle described below for pulse setting satisfies EN 62053-31: 2001 standards pulse specifications:

1,5..15 eW -> 100 p/1 eWh
e ... exponent (k, M, G)

p ... pulses
Examples:
Expected power - Pulse output settings
150 - 1500 kW - | 1p/1kWh
1,5-15 MW - | 100 p/ 1IMWh
15 -150 MW - | 10p/1MWh
150 - 1500 MW - | 1p/1MWh
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Bistable alarm output module

A Bistable alarm module is a relay type. The only difference between relay alarm output and bistable relay alarm

output is that it keeps the condition at output in case of device power failure.

Alarm Output

If Digital output is defined as an Alarm output, its activity (trigger) is connected to Alarm groups. Multiple alarm
groups can be attached to it and different signal shapes can be defined. For more information on how to define
alarm groups, see chapter Alarms.

Two parameters should be defined for each alarm output:

— The source for assigned alarm (alarm group 1, 2 or both)
—  Type of output signal, when alarm is detected.

Output signal types

Normal - A relay is closed as long as condition for the alarm is fulfilled.

Normal inverse — A relay is open as long as condition for the alarm is fulfilled. After that relay goes to closed state
Latched - A relay is closed when condition for the alarm is fulfilled, and remains closed until it is manually reset.
Latched inverse — A relay is open when condition for the alarm is fulfilled, and remains open until it is manually
reset.

Pulsed — an impulse of the user set length is activated always when condition for the alarm is fulfilled.

Pulsed inversed — Normally relay is activated. An impulse of the user set length deactivates it always when
condition for the alarm is fulfilled.

Always switched on / off (permanent) — A relay is permanently switched on or off irrespective of the condition
for the alarm (general purpose digital output functionality).

Check an example in chapter Alarms for graphical demonstration of alarm functionality.

Status (Watchdog) and Relay output module

Watchdog and relay module is a combination of two functionalities. One output is used for Watchdog
functionality, the other acts as a Relay output module.

The purpose of a Watchdog relay is to detect potential malfunction of device or auxiliary power supply failure.
This module can be set for normal operation (relay in close position) or for test purposes to open position
(manual activation). After test module should be set back to normal operation.

Auxiliary 1/0 Modules A & B

Power quality analyzer MC 784/iMC 784 is equipped with two auxiliary I/O slots. The biggest difference in
functionality between main and auxiliary /0 modules is in response time. Digital inputs and outputs do not have
as fast response time as with main 1/O modules.

Following auxiliary 1/0 modules are available:

Module type Number of modules per slot
Relay output (RO) 8
Digital input (DI) 8

State of the built in input and/or output module can be monitored also via LEDs on the front panel of the device
(MC 784 only).

A\ PLEASE NOTE

Relay output (RO) is only available as module A.
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Digital input module

Module has no settings. Their purpose is to collect digital signals from various devices, such as (intrusion
detection relay, different digital signals in transformer station, industry ...).

According to input voltage range it is available in three different hardware versions. For technical specifications
see chapter Technical data.

Digital input can also trigger an alarm (see chapter Settings — Alarms).

State of digital inputs can also be monitored for control purposes with SCADA system by reading appropriate
MODBUS registers.

Relay output module

Relay output module is a relay switch. Its main purpose is to be used as an alarm output.

For the difference to Relay output module of main I/O module % and 3/4, also a single alarm can be used to
trigger each output (when using Relay output module of main 1/0 module 1/2 or 3/4 only a single or a
combination of alarm groups can be used as a trigger for each output).

For additional information regarding alarms, see chapter Settings — Alarms.

RTC Synchronization module C

In order to use Module C for synchronization purposes, it has to be defined as a synchronization source. See
chapter General Settings - Real time synchronization source.

RTC synchronization is essential part of Class A instrument. If no proper RTC synchronization is provided device
operates as Class S instrument.

Power quality analyzer MC 784/iMC 784 supports three types of RTC synchronization:

e  GPS time synchronization (via Synchronization module C)
e |RIG-B time synchronization (via Synchronization module C)
e NTP time synchronization (via Ethernet module)

Instructions regarding connection of Synchronization module C can be found in chapter Connection - Connection
of Synchronization module C.

A\ PLEASE NOTE

Serial communication built in Synchronization module C can, under certain conditions, be used as an
independent secondary communication.

GPS time synchronization

For proper GPS synchronization, two signals are required.

e  1pps with TTL voltage level and
e NMEA 0183 coded serial RS232 communication sentence

GPS interface is designed as 5 pole pluggable terminal (+5V for receiver supply, 1pps input and standard RS232
communication interface). Proposed GPS receiver is GARMIN GPS18x.

A\ PLEASE NOTE

When connecting GPS to serial RS232 communication interface, please take required communication
parameters into consideration. For proposed GPS receiver default communication speed is 4800 b/s.
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IRIG time code B (IRIG-B)
Unmodulated (DC 5V level shift) and modulated (1 kHz) serial coded format with support for 1pps, day of year,

current year and straight seconds of day as described in standard IRIG-200-04.
Supported serial time code formats are IRIG-BO07 and IRIG-B127. For technical specifications see chapter
Technical data.

Serial communication (COM2)

If Power Quality Analyzer MC 784/iMC 784 uses RTC synchronization over NTP server (via Ethernet module), IRIG-
B or only 1PPS without date synchronization, serial communication port of RTC Synchronization module C s free
to be used as a secondary communication port COM2. Either RS232 or RS485 communication can be used. COM1
and COM2 are completely independent and can be used for the same purpose and at the same time.

Module settings define parameters, which are important for the operation in RS485 network or connections with
PC via RS232 communication.

A\ PLEASE NOTE

If Power Quality Analyzer MC 784/iMC 784 uses GPS RTC synchronization then serial communication port of RTC
Synchronization module C cannot be used at the same time.

Factory settings for serial communication COM2 are:

MODBUS Address: #33 (address range is 1 to 247)
Comm. Speed: 4800 (speed range is 2400 to 115200)
Parity: none

Data bits: 8

Stop bits: 2

A\ PLEASE NOTE

By default, addresses of COM1 and COM2 are the same (#33). In this case, change of COM1 address sets COM?2
to the same address. When COM1 and COM?2 addresses are not equal, change of COM1 address has no influence
on COM2 address and change of COM2 address has no influence on COM1 address.

Settings of RTC Synchronization module C
In order to enable synchronization with GPS or IRIG time code a proper Real Time synchronization source should
be defined as described in a chapter General settings/Real Time synchronization source.
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LCD navigation

MC 784

Main menu Settings
Measurements General
Date & Time
Resets - Connection
Info Communication
Installation LCD
14.5.2015 16:53:36 Security

Energy

<& Main menu

ain menu > Settings > Inputs/Outputs > 1/0 1
ain menu > Settings > Inputs/Outputs > 1/0 2

ain menu > Settings > Inputs/Outputs > /0 4

. 6 6 6 &
L

M
M
Main menu > Settings > Inputs/Outputs > 1/0 3
M
Main menu > Settings > Inputs/Outputs > /0 A
M

ain menu > Settings > Inputs/Outputs >1/0 B

\
)

629 \ain menu > Settings > Inputs/Outputs > 1/0 C

iMC 784

Inputs/Outputs for Power Quality Analyzer iMC 784 can only be set in MiQen software. Using device TFT display,
you can check Inputs/Outputs status by navigating to Modules:
Main menu > Measurements > Modules >101..4/I0A/10B/I10C
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Alarms

Alarms are used for alarming exceeded set values of measured quantities and quantities from different input
modules.
Alarms can also trigger different actions according to their settings:

e  Visual (alarms causes special alarm LED to lit-up).
When alarm is switched on a red LED on the device front side is blinking — only MC 784. See figure below.

On iMC 784 there is no dedicated LED for alarms (when alarm | present, JAN icon is displayed in top right
corner of TFT display).

e Sound (alarms can cause sound signalization)
When alarm is switched on, an audible alarm is given by the device (a beep). It can be switched off by
pressing any key on the front plate (see figure below).

e Alarm output (alarms can switch digital outputs on main and aux. /O modules)

e According to the alarm signal shape the output relay will behave as shown on figure below.

Alarm condition can be set for any measured quantity, also for quantities measured on Analogue inputs or signals
from Digital / Pulse input.

N ] ]
Measured  Limit N i .
quantity 1 value % ! : 1
b TV € : ‘o | trmi
Measured  Limit Auf\\v/\ / \ ,A\:f__'__ p e’ fmin)
quantity 2 value | | A R \-/ e !
e Ik i | t[min)
LED : : | !
- & 4 i | N
T o R i Koy <] T timin)
Becper mlE L T 10 |
. . » | |
i : ' | |
AR o ] Reset (comm ) | timin
Relay — T — il : el
normal : . 4 3 x i
| 1
iy Rese:( (comm.) t [min)
continuous 4 : : RFset {comm.)
TR T Reset (comm.) ! I
Rele = S ‘/ : : n : o
pulse —l : : : ﬂ 3 i ” ! i
T T - :
o 1 2 3 timin]

New values of alarms are calculated in percentage. At every modification of connection settings crosscheck if
set alarm values are correct.

Alarms PUSH functionality

When PUSH communication mode is active, all alarms can be sent (pushed) to a predefined location inside local
or wide area network. Settings allow choosing an appropriate destination for alarm data to be sent.

Alarm data is sent to the server immediately as alarm(s) occur. If they cannot be sent immediately due to
communication problems, they are sent at next alarm event or data sending interval (whichever occurs first).
Alarms and time stamps of occurrence are also stored into internal memory.

For more information about PUSH functionality and XML data format see chapter PUSH Communication mode
and Appendix F.
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Push data to link

When PUSH communication mode is used a data receiving server (client) link should be defined. Data can be sent

(according to a type of used communication interface) to COM1, TCP link 1 or TCP link 2. For definition of PUSH
links see chapter PUSH communication settings. Alarms are unlike recorded values sent to chosen link
immediately after occurrence. Therefore settings for pushing period and time delay are not applicable.

Pushing period

Settings for pushing period are not applicable for alarms push functionality.

Pushing time delay

Settings for pushing time delay are not applicable for alarms push functionality.

Alarm statistics reset

Power Quality Analyzer MC 784/iMC 784 evident all triggered alarms and stores it in internal RAM. Statistic is
valid since last power supply-on and could be reset with MiQen, see chapter Reset operations.
This setting is only for resetting online alarms statistics displayed in MiQen.

L7 MiQen 2.1 - Setting Studio (o [ |
File  Tools View Help
| = -3 E [ = @
€y Refresh Address: 33 [HHiMCT784 /= Goto: = Device #33, IP Address: 10.120.4.227, Port: 10001, Modbus TCP, Timecut 10s -
;1_1 w Measurements iMC784, Serial number: MC024043
Connection @® 1: PF-C/l < 0,500 Ind @ 91 =1201kA ® 17U <2000V @ 251 > 12,01 kA
® 2 f<40,00Hz @ 10: 11-H1 = 12,01 kA O 18 - O 26:-
“.r'!_'-"J ® 3: dPF < 0,500 Ind O 11:- o 19 - Q 27:-
S.”"ll © 4:Q> 4602 Mvar O 12 - o 20 - O 28 -
ettings
© 5 D= 614,0 kvar ® 13:- ® 21:- O 29 -
© 6: Uud1 = 100,0 % o 14 - o 22 - O 30: -
© 7:-Ti<30,00°C Q 15 - o 23 - Q 31:-
MeasUpeients @® 5:Ti=3600°C O 16: 12 < 0,00V © 24 1=000A © 32:E1<0,00
e 10—
£ 7ss
Analysis 8—
5—]
(75 g
L = 4
My Devices
2]
= — NN | | | | |
U_LT:IJ 12 3 4 5 6 7 8 5% 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 22
pgrades
B Alarms statistics since 16.5.2017 10:18 Alarm Mo.
_EEI Table view @ Graphic view f_ Recorder

Alarms statistics for showing graphical representation of frequency of alarms occurrence.
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Alarms group settings

Power Quality Analyzer MC 784/iMC 784 supports recording and storing of 32 alarms that are divided into 4
groups of 8 alarms. Each group of alarms has some common settings applicable for all alarms within this group:

MD Time constant (min)

Sets a thermal mode maximum demands time constant for the alarm group. When monitoring certain quantity
it is possible to monitor its actual value or its max. demand value. If latter is chosen then a time constant for
calculation of thermal mode max. demand value should be set. This setting is for alarm purposes only and is
independent of max. demand calculation settings for monitoring and recording purposes as described in chapter
Maximum demand calculation.

Compare time delay (sec)

This setting defines delay time (if required) between satisfying the alarm condition and alarm activation. If alarm
condition is shorter then this setting alarm will not be triggered. This setting is used to rule out sporadic and very
short duration triggers.

Hysteresis (%)

This setting defines alarm deactivation hysteresis. When monitored quantity is close to set limit line its slight
variation can trigger numerous alarms. Hysteresis should be set according to estimated variation of monitored
quantity.

Response time

This setting defines alarm response on monitored quantity.

Normal response: In this case monitored quantity is averaged according to display averaging settings (0.1 to 5s —
see chapter General settings / Average interval).

Fast response: In this case alarms react on non-averaged measurements (1 signal period). This setting should be
used according to required functionality. Fast response is more prone to glitches and transient effects in a system
but reaction time is fast.

Individual alarm settings

For each individual alarm different settings are possible.

Alarm 1 @

Parameter: [‘-.-’n:-hage 11 - ]
Walue: [ Actual value =
Condition: 1 207 v

828 u

Alarm enabled

Action: [] Switch on Relay [Felay]
[ Switch on sound signal [Beep]

| oK || Cancel

Individual Alarms settings
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Parameter

This setting defines a quantity that will be monitored. It is also possible to select process quantities from 1/0
modules.

Value

For chosen monitoring parameter an actual value or MD value should be set.

Condition

It is a combination of a logical operator “Higher than” or “Lower than” and a limit value of the condition. For
digital / pulse input it is possible to set condition is “Is high” or “Is low”.

Action

This section is consists of checkboxes that applies different functions to individual alarms.

Switch on Relay checkbox can be selected if user wants this alarm to trigger output(s) that are connected to its
group of alarms (pulse, relay or bistable output module). When using relay outputs of I/0 module A or B also a
single alarm can be used as a trigger. In this case Switch on Relay setting has no influence.

Switch on sound signal checkbox will activate built in beeper when alarm is active.

Alarm enabled checkbox, activates alarm.
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Internal memory

Power Quality Analyzer MC 784/iMC 784 is able to record and store measurements, alarms, PQ records and
details in a built-in memory of the device. There are two different types of records, standard and advanced. The
first one can store data in an 8MB flash memory. This amount of memory suffices for storing EN 50160 compliant
PQ reports with details for more than 12 months.

Advanced recorders record data in the internal 8GB flash memory. For more information see chapter Advanced
recorders on page 87.

All records stored in memory are accessible by communication or memory card and can be displayed with MiQen
software.

The device has also a built-in function that enables scheduled transmission of data, stored in memory, to remote
data collecting system. For more information regarding this feature, see chapter PUSH Communication mode on
page 58.

Standard recorders

Memory organisation

Devices’ internal memory has 8MB of total memory space. It is divided into 5 partitions which size is defined by
the user and 2 fixed partitions.

User defined partitions are A, B, C and D recorders that are intended for recording of measurements (each
recorder can store up to 32 parameters), while all alarms that occurred are recorded in an alarm partition.

C and D recorders can be user defined as a standard trend recorders (like recorders A and B) or can be defined
as dedicated harmonic recorders. As such they will record all 65 harmonics, voltage or current depends on user
setting for each of those two recorders. Settings are available in general tab of Standard recorders section (see
figure on next page).

Fixed partitions are dedicated for recording PQ reports and details (see chapter Power supply quality on page

119).

Read Memoryl Format

Memory size: 8 MB
Laszt reading date: 4.1.2013 14:09:17

emary part | Used Free
Recarder & DRES 12d, 11h
Fiecorder B g7 12 11h
Fecarder C ik 15d, Oh
Fiecorder D AR 15d, Th
Alarms 14 32.000
Quality reports 0x 1.792d. Oh
Qualty details 0% 126144

Cloze |

Internal memory organisation
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Memory operation

Memory functions in a cyclic mode in compliance with the FIFO method. This means that only the latest records
are stored in the memory that will replace the oldest ones.

A size of stored data or a storing period depends on selected partition size, a number of recorded quantities and
a storage interval.

Storage availability of partitions is shown in the Information menu (see chapter LCD navigation on page 34).

Memory clearing

There is usually no need to clear the memory, because it works in cyclic mode. If it is required anyway, the data
storing must be stopped first. Read the device settings with MiQen and set “Recorder state” in Memory setting
group to “stopped” as shown in a figure below.

[Riiren 2 saning s T
Fie Tools View Help
PRS- B EE @R 82 e
-] Refresh Addiess: 33 7 Goto: ~ B
i ¢ Settings C:\Program Files\MiGen 2.14Param\MC774.msf
Setting Value

4

1>

Devices

Q_j! = [ Me77e
£ 4® General

«, Connection

Reserved for network quality

|2048 ke

Memory division

A=63%, B=33%, C=0%, D=0%, Alams=4%

-4 Communication =
At =
& Push Data Clients o K
= Recorder B state
{'_ﬂ W Display < Stopped
Settings & Secury | Recorder C state. S
=1 Erewy Recorder D state Active
Counters Alams state Active
=BG Taiff Clock. Qualty reports state Active
M : " Holidays Qualty details state Active
easurements g
-2 Inputs & Outputs Recorder C mode Standard recorder
98 (1] Relay output Recorder D mode Standard recorder

3 198 (2] Relay output

i 9 (3] Watchdog output

s 98 (4] Relay output

W8 (418 x Relay output =

Q/ Recorder A state

Defines if data i storing to selected memory partiion.

Analysis

Enabling or disabling data storage

Download changes to the device and open Memory info form (Figure 19 on previous page) and Format tab.
Choose memory partitions required to be cleared and click format button. After partitions are cleared set
“Recorder state” setting back to active.

CAUTION

It is strongly advised to download recorder data before applying any changes to recorder or changes of settings
for energy, type of connection, current and voltage transformer settings and used current and voltage ranges.
These changes might have impact on recorded history so data might no longer be valid.

General purpose recorder settings

General purpose recorder consists from 4 partitions (A, B, C and D). General purpose recorder does not include
alarm recorder or PQ reports and details recorder. Separately, for each of four partitions, following settings can
be set:

Storage interval

Storage interval sets a time interval for readings to be recorded.
Which type of parameter should be stored each interval (avg., min., max., actual ...) is defined in settings for each
individual parameter described later in this chapter.
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MD Time constant

When max. demand needs to be recorded, this setting sets a period for calculation of maximum and minimum
value in thermal mode (Minimum (MD) or Maximum (MD)). Different parameters can be set for Recorded
parameters 1-8, 17-24 and 9-16, 25-32. This setting is only available for recorders A and B.

PUSH settings

When PUSH communication mode is active, all measurements which are set to be written to the memory can be
sent (pushed) to a predefined location inside local or wide area network (from the time that PUSH functionality
has been activated, not for the past records). Settings allow choosing an appropriate destination for data to be
sent, time interval of sent data and a delay time for sending data if they cannot be sent immediately due to
restrictions in network.

For more information about PUSH functionality see chapter PUSH Communication mode on page 58.

Recorded quantities

For each measurement, which is to be recorded it is possible to set a required quantity and its type within storage
interval.

“7 MiQen 2.1 - Setting Studio [ B = %,
File Tools View Help
'BasS- 2 = - v E2 S
|[ FJ Refresh Address: 33 () Communication error Goto: ~
E @f Settings C:\Program Files (86)\MiQen 2.1\Param\MCT74
'j! 8 Displey [ Settng Value -
Deie Eﬂ-‘ Securty Sorage nterval min) 10
u *’Z’o ) MD Time constant 18 fmin) 15
b MD Time constant 916 fmn) 15
" Courter 2 - =
03 Coones \ush data to Ik o pushing
Settings Coumtrd Pushing period Each record r
¥ Tartf Cock Pushing time delay No delay -
™ Holidays 1. Recarded parametor Vokage U1, Average ™|
i Inouts & Outpues 2. Recorded parameter 1. Recorded parameter =]
¥ (1] Relay output 3. Recorded parameter
) Measurements ’ [2] Relay output & Raconded ssauter
M i ,
i :13; Puise output 5 Raceiad pasrer Parameter Votage U1
[4] Puise output E
) . =16 R Vahoe
-7 W (4] 8x Oigtal et ¢ room W::" : Lo
7. Recorded par
i Analysis 9 [B] 8x Felay cutput : pommee Memary recardng
I [C] Synchronisation, COM2 8. Recorded parometer
£ Narma 9 Recorded parameter e
" =1 £ NamGroup 1 10. Recorded parameter ok |
| 2% L Aem Group 2 11, Recorded parameter
Upgrades A Aam Group 3 12. Recorded parsmeter Reactive Power 03, Average
& Nam G 4 13, Recorded parameter Courter E1
£ Memory T i
& Recorder A =

Stored parameter settings

Parameter

Here monitoring quantity can be selected from a list of supported measurements.

Besides primary electrical quantities also auxiliary quantities from input modules can be selected.
Value

A type of a selected quantity within set monitoring interval can be set to different conditions.

—  Minimum and Maximum value represents minimum or maximum of recorded averaged values within
selected storage interval. Note that min./max. value is not a single period value but an average (0.1 s to
5 s; see chapter General settings / Average interval on page 52).

—  Minimum (MD) and Maximum (MD) value represents calculation of a MD value with applied thermal
function. Thermal function time constant is described above (MD Time constant). It applies only to
recorders A and B.

— Average value represents calculated average value within selected storage interval.

— Actual value represents first momentary value within selected storage interval. Note that momentary
value is not a single period value but an average (0.1 s to 5 s; see chapter General settings/ Average
interval on page 52). It applies only to recorders C and D.

—  Minimum and Maximum (Period) values represent min. or max. value within selected storage interval

calculated in_a single period. This function allows recording of very fast changes. It applies only to
recorders C and D.

Power Quality Analyzer MC 784/iMC 784 | 93



. ISkra® | FIRST STEPS

Advanced recorders

Power Quality Analyzer MC 784/iMC 784 enables recording of wide variety of data in the internal 8GB flash
memory.

All trigger related recorder data is available on-demand through FTP and automatically on the MiSMART server
via autonomous push communication or on demand.

All parameters can be defined in the Settings menu (directly through LCD screen on MC 784) or in MiQen (PC

Software).
L MiQen 2.1 - Setting Studio [EERE=RES
File  Tools View  Help
QAE-AEHE S0 0% = %> S
"?‘ Refresh Address: 33 EMC?B‘I /A Goto: = Device 233, IP Address: 10.120.4,143, Port: 10001, Modbus TCP, Timeout 7s <
- G Settings MC784, Serial number: MC022560, Read at 3:45:48
é! &- €3 Standard recorders ~ | Setting Value
ﬁ Trend recorder B Filled memary mode Owerwrite oldest records
ﬁ Trend recarder C Event notification: Push data to link TCP1
14 ﬁ Trend recorder D
i 5. ;1 Event notffication: Pushing period Each record
Settings i’j Logical inputs
Logical functions
riggers
by Transient triggers
--[3] PQ Event triggers
Measurements & -g External triggers
d Ethemet triggers
— _J Digttal triggers
;;_ .29 Combined tiggers B
Anal};is Bl ecorders
. ‘Waveform recorder
Disturbance recorder
@-J‘ -G PQ recorder
L [ | Fast Trend recorders
My Devices h Recorder 1
h Recorder 2
\{‘ Recaorder 3 E
% \u Reco.r\:lerd
Upgrades = M P?war supply qualrt.y.
1 Frequency variations
&Y Voltage vanations
oltage changes —
% PQ svents u{; Data presentation time: Password: 2
= ‘i Harmonics & THD Select time for recorded data time stamps.
i =F Interhamonics
E Reset =

Defining parameters in MiQen: Settings — Advance recorders.

Following parameters can be defined:

® Data presentation time:
Select time for recorded data time stamps. Store data in UTC or local time.

® Filled memory mode:
Define behavior of recorder when internal memory is full. "Overwrite all records" is a standard FIFO
functionality. If it is important not to overwrite any old records "'Stop recording" should be used.

® Event notification - Push data to link:
Defines the communication channel for pushing data to clients. Communication parameters can be
defined under Settings — Communication —Push Data Clients.

® Event notification - Pushing period:
Defines a time period for pushing data to clients. Readings, events and PQ reports, which are recorded
in internal memory, can be also periodically (user defined) sent to a client. Parameter is present so that
each record is pushed to client.
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Logical Inputs and Logical Functions

In electronics, a logic gate is an idealized or physical device implementing a Boolean function; it performs a logical

operation on one or more logical inputs, and produces a single logical output. Boolean functions may be
practically implemented by using electronic gates. The following points are important to understand:

e Electronic gates require a power supply.

e  Gate INPUTS are driven by voltages having two nominal values, e.g. OV and 5V representing logic 0 and
logic 1 respectively.

e The OUTPUT of a gate provides two nominal values of voltage only, e.g. OV and 5V representing logic O
and logic 1 respectively. In general, there is only one output to a logic gate except in some special cases.

e There is always a time delay between an input being applied and the output responding.

Basic logical functions are: AND, OR, XOR, NOT, NAND, NOR and XNOR. MC774 Advanced Power Quality Analyzer
supports AND/OR logical functions. The effect of AND/OR functions are described in the table below. For each of
the logic functions European symbol (IEC) and the American symbol (for practical reasons) are drawn. Logical
Inputs are labelled with tags A and B. Truth table shows the function of a logic gate.

Name IEC symbol American symbol Description Truth table
A HIGH output (1) results
only if both the inputs to

the AND gate are HIGH (1).

If neither or only one input

to the AND gate is HIGH, a

Input Output

A A B AANDB
— & A LOW output results. In 0 o 0
AND B — Y B Y another sense, the 0 1 0
| function of AND effectively
. . 1 0 0
finds the minimum
1 1 1

between two binary digits.
Therefore, the output is
always 0 except when all
the inputs are 1.
A HIGH output (1) results if
one or both the inputs to
the gate are HIGH (1). If

Input Output

A B AORB
A— neither input is high, a
=1 A 0 o0 0
OR =1 =Y B Y | LOW output (0) results. In
B— 0 1 1
another sense, the 11 o 1
function of OR effectively 11 1

finds the maximum
between two binary digits.

Following parameters can be defined:

e logical input 1-16:
Select which Digital input (depends on installed 1/0O modules) is connected to which Logical input. Also
select which state is defined as active level (High or Low). Logical inputs are used for defining digital and
combined triggers.

e Logical function 1-16:
Select logical function over existing logical inputs and alarms to create conditional triggering functions.
Logical functions can also be nested (result of one logical function can be used as an input for a logical
operation of another) to achieve multiple-conditioned triggers.
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Logical inputs — each of logical inputs can be defined with digital input (Input module has to be installed). Active
value can be set on HIGH or LOW:

5 MiQen 2.1 - Setting Studia ‘ [E=REE
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Defining Logical inputs parameters (MiQen): Settings — Advanced recorders — Advance recorders — Logical inputs.

Logical function - Select logical function over existing logical inputs and alarms:
&5 MiQen 2.1 - Setting Studio ‘ B EER =
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Defining Logical functions parameters (MiQen): Settings — Advanced recorders — Advance recorders — Logical functions.

96 | Power Quality Analyzer MC 784/iMC 784



FIRST STEPS | ISkra®

Triggers

The job of any Power Quality Analyzer is to record all interesting data, and leave unrecorded the vast majority of
boring, unremarkable data. The tricky part for an analyzer is deciding which events are important. A recorder
that captured every 50 Hz waveform during a week's recording would never miss an event, but would present
the user with billions of useless cycles. To avoid such scenario triggers are used. If trigger thresholds are set
correctly, only important data will be recorded.

A sophisticated triggering mechanism is used to register and record events of various natures:

e Transient triggers

e PQevent triggers

e  External Ethernet

e  External digital triggers
e Combined triggers

Transient triggers

Transient is an analog signal which can reach high magnitudes in a very short duration of time. Power system
transients can be caused by lightning, switching actions and faults in the power system. Signal can reach high
magnitudes and depending on raise time, peak value, wave shape and frequency of occurrence the impact on
power system components and end user equipment can be severe. The damages can be operational problems,
accelerated ageing and immediate damage to equipment. By setting up a trigger you can start acquiring the
signal once the trigger condition is satisfied.

There are two independent criteria by which transients are recognized:

e Absolute Peak value (%) — If a sampled value exceeds the set threshold, a transient is recognized.
e  Fast change (%Un/us) — If the difference between two neighboring sampled points exceeds the set
threshold, a transient is recognized.

After transient has been recognized it can trigger Waveform /Disturbance recorder or/and it can send Ethernet
trigger to other connected devices within network.

Absolute Peak Value (%)

In general transients are divided into two categories which are easy to identify: impulsive and oscillatory. If the
mains signal is removed, the remaining waveform is the pure component of the transient. The transient is
classified in the impulsive category when 77% of the peak-to-peak voltage of the pure component is of one
polarity. Absolute peak value transient detection is used to detect transient of impulsive type.

Threshold is set in percentage of absolute peak value. If a sampled value exceeds the set threshold, a transient
is recognized. To disable Absolute Peak Value detection choose "Disabled" in transient trigger menu.
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Select limit for absolute voltage transient detection. When absolute peak value of short transient voltage surge will be higher than
this limit & transient evert will be detected. F "Disabled” is chosen, device will not detect absolute voltage transients.

Defining Absolute peak value transient parameters (MiQen): Settings — Advanced recorders — Triggers — Transient triggers

Example:
In system with voltage range of 250 V TRMS and current range of 5 A TRMS, 100% Absolute peak value for:

e phase voltage is 353.55 V,
e interphase voltage is 612.37 V and
e currentis 7,071 A

If threshold is set to 200% of Absolute peak value, transient will be detected when absolute peak value of phase
voltage rises above 707.1V (See picture - Transient value exceeds Absolute peak value threshold).
Same principal applies to current transient triggers.

Voltage/
Current
STARTS
TRIGGERING
CONSIDERING
THAT IT CROSSES
LIMIT - ABSOLUTE
Absolute PEAK VALUE [%]
Peak value
[%]
200%

Vi 1
7

Transient value exceeds Absolute peak value threshold (%)
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Fast change (%Un/us)

Fast change transient detection is used to detect transient of oscillatory type. In order to detect transients of

oscillatory type, two neighboring sampled points are compered. If a value deviation between these two sampled

points exceeds predefined threshold, a transient is recognized.

Threshold is set in percentage of nominal value from 1%/us to 10%/us, where 10%/us represents 320%/32us
(because of the maximum sampling time of 32 ps). To disable Fast change detection choose "Disabled" in

transient trigger menu.

L3 MiQen 2.1 - Setting Studio (o]
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= Interh i limit. Such oscillatory transient can be detected by sensing fast voltage change within single period. This limit line sets minimum
=1 Smamarnics rate of voltage change that will tigger voltage transient event. Limit line is defined in % of nominal value. 20% is a very pessimistic
a Reset limit that suggests severe transient problems. 1% is an optimistic imit that suggests normal operation with weak transients. if

Defining Fast change transient parameters (MiQen): Settings — Advanced recorders — Triggers — Transient triggers

Example:

Value of 10 is set as threshold for fast change transient detection, which represents 320%/32us. Transient will
be detected when current sample point value — Un2 is 320% higher/lower than the previous one — Un1 (samples
are 32us apart) — see picture: Transient value exceeds Fast change value threshold.
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Voltage/
Current

FIRST STEPS

STARTS
TRIGGERING
DUE TO THE
FAST CHANGE
(%uN/usS)

i Fast change (%uN/uS)
L g

Wi | ™ i Y )
7 ¢ S F

Voltage/
Current

Un1
Un2

32 us

time

Transient value exceeds Fast change value threshold

Same principal applies to current transient triggers.
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Holdoff time

Predefined Holdoff time starts when transient is detected, during this time no additional transient is detected.
Setting is used to avoid false detection of multiple transients as a consequence of the common source.

&7 MiQen 2.1 - Setting Studio [ s
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Defining Holdoff time (MiQen): Settings — Advanced recorders — Triggers — Transient triggers

Voltage/
Current

Only one trigger is activated

Both triggers are activated

Holdoff time
[miliseconds]

Holdoff time
[miliseconds]

N P

Holdoff time
[miliseconds)

time

Transient trigger to Holdoff time relationship

On the first period there are two impulsive type transients, but only one trigger was activated since both
transients are within Holdoff time. In this case we have avoided false detection of multiple transients since both
transients are likely consequence of the common source.

On the second period there are again two impulsive type transients, but now, one of them starts just after Holdoff
time ends. In this case two triggers are activated.

A\ PLEASE NOTE

Within one period (20ms for 50Hz) only one transient will be recorded even though Holdoff time is set to 0.

Same principal applies to current transient triggers.
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Trigger action

Trigger action gives you option to choose what happens when transient is detected. There are three options
available (Actions):

e Waveform recording (transient detection triggers Waveform recording)
e Disturbance recording (transient detection triggers Disturbance recording)
e Send Ethernet trigger (transient detection triggers Send Ethernet trigger)

All three options can be triggered at the same time.
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Defining Trigger action (MiQen): Settings — Advanced recorders — Triggers — Transient triggers

Same principal applies to current transient triggers.

PQ Event triggers
PQ event generated triggers based on the following events:

e Voltage Dip
A decrease of the normal voltage level between 10 and 90% of the nominal TRMS voltage for durations of 0,5

cycle to 1 minute.

Voltage dips are usually caused by faults on the transmission or distribution network (most of the times on
parallel feeders), faults in consumer’s installation, connection of heavy loads and start-up of large motors.
Power Quality Analyzer MC 784/iMC 784 with its Voltage dip trigger is capable of detecting and recording voltage
dip events. Later analysis of gathered data can help us determine the cause of event. Knowing the cause,
appropriate measures can be taken to prevent similar faults in the future.

This is important since voltage dip can result in malfunction of information technology equipment, namely
microprocessor-based control systems (PCs, PLCs, ASDs,...) that may lead to a process stoppage, tripping of
contactors and electromechanical relays, disconnection and loss of efficiency in electric rotating machines.
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Voltage dip

Voltage dip action:

e  Waveform recording (detection of voltage dip triggers Waveform recording)
e Disturbance recording (detection of voltage dip triggers Disturbance recording)
e Send Ethernet trigger (detection of voltage dip triggers Send Ethernet trigger)
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Defining Voltage dip action (MiQen): Settings — Advanced recorders — Triggers — PQ Event triggers

All three options can be triggered at the same time.

e Voltage Swell

Momentary increase of the voltage, outside the normal tolerances (over 110% of the nominal TRMS voltage),
with duration of more than one cycle and typically less than a few seconds.

Voltage swells are usually caused by start/stop of heavy loads, badly dimensioned power sources, badly regulated
transformers (mainly during off-peak hours) and a single-phase fault on a three-phase system.

Power Quality Analyzer MC 784/iMC 784 with its Voltage swell trigger is capable of detecting and recording
voltage swell events. Later analysis of gathered data can help us determine the cause of event. Knowing the
cause, appropriate measures can be taken to prevent similar faults in the future.

This is important since voltage swell can result in data loss, flickering of lighting and screens, stoppage or damage
of sensitive equipment (semiconductors), insulation degradation,...
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VOLTAGE SWELL

ANA

Voltage swell

Voltage swell action:

e  Waveform recording (detection of voltage swell triggers Waveform recording)
e Disturbance recording (detection of voltage swell triggers Disturbance recording)
e Send Ethernet trigger (detection of voltage swell triggers Send Ethernet trigger)
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Defining Voltage swell action (MiQen): Settings — Advanced recorders — Triggers — PQ Event triggers

All three options can be triggered at the same time.

e Voltage Interruption
There are two types of voltage interruptions:
— Short interruptions (reduction in line-voltage to less than 5% of nominal voltage for duration of up to 3
minutes - 70% of Short interruptions < 1 s; According to EN 50160)

— Long interruptions (reduction in line-voltage to less than 5% of nominal voltage for duration greater
than 3 minutes; According to EN 50160)
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Both short and long interruptions are detected by Power Quality Analyzer MC 784/iMC 784. In some cases when
predefined recorder post-trigger time is shorter then interruption duration time, only start of interruption will

be recorded. In cases like that End of voltage interruption trigger can be predefined so that end of voltage
interruption is detected and recorded.

Short interruptions are usually caused by opening and automatic re-closure of protection devices to
decommission a faulty section of the network. The main fault causes are insulation failure, lightning and insulator
flashover.

Long interruptions are usually caused by Equipment failure in the power system network, storms and objects
(trees, cars, etc.) striking lines or poles, fire, human error, bad coordination or failure of protection devices.
Power Quality Analyzer MC 784/iMC 784 with its Voltage interruption trigger is capable of detecting and
recording voltage interruption events. Later analysis of gathered data can help us determine the cause of event.
Knowing the cause, appropriate measures can be taken to prevent similar faults in the future.

This is important since voltage interruption can result in Tripping of protection devices, loss of information and
malfunction of data processing equipment, stoppage of sensitive equipment, such as ASDs, PCs, PLCs; Stoppage
of all equipment.

VOLTAGE INTERRUPTION

commes iy

ii :
(ISTART
{ !'TRIGGERING
i T

Pretrigger time ’ Postrigger time

Voltage interruption

Voltage interruption action:
e Waveform recording (voltage interruption triggers Waveform recording)
e Disturbance recording (voltage interruption triggers Disturbance recording)
e Send Ethernet trigger (voltage interruption triggers Send Ethernet trigger)
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. ﬁ Trend recorder B
ﬁ Trend recorder C
ﬁ Trend recorder D

=i Advanced recorders

L)
e |

Settings i’j Logical inputs
. T#] Logical functions
riggers
by Transient triggers
J] PQ Event triggers
Measurements '_$

a Ethemet triggers
|2l Digtal triggers

;;?é ”3 Combined tiggers
Analysis &) Recorders
. Waveform recorder
"" Disturbance recorder
@ﬁt _ﬂ_ PG recorder
Wl ezl Fast Trend recorders
My Devices h Recorder 1
b Recorder 2
b Recorder 3
? h Recorder 4
Up;;ﬁes =| M Power supply quality

1 Frequency variations
& Voltage variations
: oltage changes
/ PQ events
‘li Harmanics & THD
- #| Interharmonics

a Resat

m

FIRST STEPS
5 MiQen 2.1 - Setting Studio [E=gEER
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"?‘ Refresh Address: 33 EMC?B4 /A Goto: = Device 33, IP Address: 101204135, Port: 10001, Modbus TCP, Timeout 7s <
. [+ _Settings MC784, Serial number: MC800205, Read at 13:13:56
%! -9 Standard recorders * | Setting Value
ey 3 Trend recorder A Voltage Dip action

Voltage Swell action
oltage

End of voltage Intemuption action

emuption actio

Waveform. Disturbance

Rapid voltage change action

Voltage Interruption action \E‘

Inrush cumert action

Waveform recording
Disturbance recording
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Choose Voltage Interruption action

Q{, Voltage Intemmuption action Password: 2

Select actionfs) when event is detected. It is possible to choose more actions. For more information about possible recordings see

Recorders settings.

Defining Voltage interruption action (MiQen): Settings — Advanced recorders — Triggers — PQ Event triggers

All three options can be chosen simultaneously.

e End Of Voltage Interruption
In some cases when predefined recorder post-trigger time is shorter then interruption duration time, only start
of interruption will be recorded. In cases like that End of voltage interruption trigger can be predefined so that
end of voltage interruption is detected and recorded.
End of voltage interruption is detected when voltage rises above 7% of the nominal voltage. 5% is voltage
interruption upper limit + 2% predefined hysteresis. Hysteresis is required to avoid multiple triggers following
the same event.
End of voltage interruption action:

e  Waveform recording (end of voltage interruption triggers Waveform recording)

e Disturbance recording (end of voltage interruption triggers Disturbance recording)

e Send Ethernet trigger (end of voltage interruption triggers Send Ethernet trigger)
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Defining End of voltage interruption action (MiQen): Settings — Advanced recorders — Triggers — PQ Event triggers

All three options can be triggered at the same time.

e Rapid Voltage Change
A rapid voltage change is a transition in TRMS voltage between two steady-state conditions. Every time a new
half-cycle Urms value is available, the arithmetic mean of the previous 100(50Hz)/120(60Hz) half-cycle Urms values,
including the new value, is calculated. If every one of the previous half-cycle 100/120 Urms values, including the
new value, is within the RVC threshold (including the hysteresis, if applied) of the arithmetic mean, then no RVC
is detected. If one of the values exceeds RVC threshold (including the hysteresis, if applied) then RVC is detected.
If voltage value exceeds dip or swell thresholds is no longer consider as Rapid voltage change but as dip or swell.
An RVC event is characterized by four parameters: start time, duration, AUmax and AUsteady-state:

—  AUmax is the maximum absolute difference between any of the half-cycle Urms values during the RVC
event and the final arithmetic mean 100/120 half-cycle Urms value just prior to the RVC event.
— AUss is the absolute difference between the final arithmetic mean 100/120 half-cycle Umms value just
prior to the RVC event and the first arithmetic mean 100/120 half-cycle Urms value after the RVC event.

.

Voltage Ums

“voltage is-steady-state” logic signal

Changes in “voltage-is-steady-state” logic signal are disabled Ir
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lI *

RVC threshold

>
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RVC event duration je—

RVC threshold

with hysteresis appliedI

Dip threshold

Arithmetic mean
of the previous
100/120 Ums(x) values

Ums(x) Values

>

Rapid voltage change (source — IEC6100-4-30 standard)

Time
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Rapid voltage change action:
e Waveform recording (detection of Rapid voltage change triggers Waveform recording)
e Disturbance recording (detection of Rapid voltage change triggers Disturbance recording)
e Send Ethernet trigger (detection of Rapid voltage change triggers Send Ethernet trigger)
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Defining Rapid voltage change action (MiQen): Settings — Advanced recorders — Triggers — PQ Event triggers

All three options can be triggered at the same time.

e Inrush Current
Large current flow that exceeds the steady-state current flow. It flows transiently at the time of starting of

instruments (which have built-in motor), incandescent lamp, larger capacity smoothing condenser.

Power Quality Analyzer MC 784/iMC 784 with its Inrush current trigger is capable of detecting and recording
inrush current events. Later analysis of gathered data can help us determine the cause of event. Knowing the
cause, appropriate measures can be taken to prevent similar faults in the future.

This is important since inrush current can result in bad effect to power switch's welding, fusing, breaker’s trip
and converter circuit etc. and also causes unstable power voltage.

F”M

Inrush W | W
current T
Steady-
| (NAAAARAT steacy-state

Inrush Current
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Inrush current action:
e  Waveform recording (detection of Inrush current triggers Waveform recording)
e Disturbance recording (detection of Inrush current triggers Disturbance recording)
e Send Ethernet trigger (detection of Inrush current triggers Send Ethernet trigger)
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B Corbesd g [Coed |

E-( Recorders =

@ Wavefom recorder Q/ Inrush current action

» Disturbance recorder Select actions} when event is detected. & is possible to
PQ recorder Recorders settings

Upgrades

(- [24 Fast Trend recordsrs
mon,

Defining Inrush current action (MiQen): Settings — Advanced recorders — Triggers — PQ Event triggers

All three options can be triggered at the same time.
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External triggers

Ethernet triggers

Upon event detection trigger can be sent to other devices over Ethernet. These are termed network triggers.
Devices receiving Ethernet trigger will respond accordingly, so that an event or a disturbance at one network
node results in instantaneously measured values at all other network nodes. This enables simultaneous analysis
of the effect of the disturbance on the complete network. Up to 8 different dislocated devices can be connected
one to another and exchange Ethernet triggers.

&7 MiQen 2.1 - Setting Studio =TT
File  Tools Miew Help
BES-Ead S le 3% a
4 Refresh Address: 33 [EMc7Ea /# Goto: + Device #33, IP Address: 10.120.4.200, Port: 10001, Modbus TCP, Timeout 7s -
. @il Settings MC784, Serial number: MC022657, Read at 15:38:43
: - Aams “ [ Seting Value
Connection |+ 7 a iam e ; Trigger IP port 1024
""" - NE‘"” areue N Sender 1D 1
& Sam goup Ethemet trigger 1
my | e 4L Mamgroup 4 -
e Receiver enabled ID
& - £3 Standard recorders
Settings & Trend recorder A Defaut action =]
..... b Trend recorder B Ethemet trigger T
..... & Trend recorder C Recsiver snalsd ID L
#& Trend recorder D Defauk action Default action =]
{3 Advanced recorders Ethemet trigger 3
Measurements 54 Logica inputs Feoctver coatied 10 [ Waveform recording
] Logical functions [ Disturbance recording
Defaut action
T, Thggers Ethemet trigger 4
1;?4 ¥y Transient tiggers 90 @]
" - . Receiver enabled ID
o G PQ Event triggers
8 Extemal tiggers Defaut action
Eihert rger 5
@;{ 1 Digtal tragers Receiver enabled D
i I Combined triggers Defautt action
hyDevice: {8 Recorders Hthemet Irigger 6
@ wiavefom recorder Receiver enabled ID
-#% Disturbance recorder Defaut sction
= U FQrecordsr Ethemet toaer 7
. .24 emet trigger
- Fast Trend recorders  |=
‘{‘ Recorder 2 Default action
1[4 Recordera Ethemet trigger 8
/[y Recorder4 Receiver enzbled ID
£-R Power supply qualty Defaut action - ]
14 Frequency variations
..... 17| Voliage variations
7 Voltage changes (i) Default action Password: 2
@ PQeverts Select actions) when event is detected. It is possible to choose more actions. For more information about possible recordings see
- gl Harmorics & THD fecosiaab s
5] Intethammonics
£ Reset I~

Defining Ethernet triggers parameters (MiQen): Settings — Advanced recorders — Triggers — External triggers — Ethernet triggers

Following parameters have to be defined to enable Ethernet triggers:

e Trigger IP port:
Select port for Ethernet triggers. Devices with same port are able to exchange Ethernet triggers.
When device in utility network detects anomaly and sends Ethernet trigger, other devices (with
same port) will receive that trigger — up to 8 devices.
Range: 1024 — 65535

e Sender ID:
Select identification number of the device. Identification number enables us to distinguish between
devices in order to determine which device has sent which Ethernet trigger.
Range: 1 —-255

e Receiver enabled ID:
Select ID number of another into utility network connected device from which Ethernet triggers
shall be accepted. To disable network triggering from another device this setting should be cleared.
Range: 0 — 255

e Default action:
Choose what happens when Ethernet trigger is detected. Both options can be triggered at the same
time.
Options: Waveform recording and Disturbance recording.
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Digital triggers

External digital triggers are based on logical/digital inputs.

&5 MiQen 2.1 - Setting Studio

-

P

File  Tools  View  Help

Q- 0HE S0 % %

{li Frequency variations
B Voltage variations
(,_; Voltage changes

7 PQ everts

= ﬂ Harmonics & THD
‘... | Interhamonics

u Resat

Uy Refresh Address: 33 [EEMc7a4 # Goto: » Device #33, IP Address: 10.120.4.200, Port: 10001, Modbus TCP, Timeout 7s -
[+ Settings MCT784, Serial number: MC022657, Read at 7:17:56
g! - €3 Standard recorders *| Setting Value
Connection ﬁ Trend recorder A Level tigger retrigging limit (sec) 0
ﬂ Trend recorder B - N
Digital trigger 1
ﬁ Trend recorder C B 8 8
Logical input Logical function 1
(uy . § Trend recorder D T Lowio Hiah
i::.'! _;: Advanced recorders rigger activation w to Higl
Settings i"j Logical inputs Trigger action -
T Logical functions Digital trigger 2
=] Triggers Logical input Logical function 3
b Transiert tiggers Trigger activation Low to High
o " U—IE PQ Evert tiggers Trigger action
easurements
E EE ema\ tngger.s Digital trigger 3
4 Bihemet iggers Logical input Logical function 7
= i o — | Trigger activai Low to High
;_1::)54_ L..53» Combined triggers necer actvation e g
i Record Trigger action -
Analysis Bl Recorders Digital b 4
i . ‘Waveform recorder gital trigger
" Disturbance recorder Logical input Logical function 4
= PQ recorder Trigger activation Low to High
= lad Fast Trend recorders Trigger action
My Devices h Recorder 1
B Recorder 2
h Recorder 3 E
PJ h Recorder 4
s = M Power supply quality

(i) Level tiigger retrigging limit (sec)

Min: 0 Max: 600 Password: 2

Defining Digital triggers parameters (MiQen): Settings — Advanced recorders — Triggers — External triggers — Digital triggers

Following parameters have to be defined to enable Digital triggers:

e Level trigger re-trigging limit:

If High level is chosen as Trigger activation then Level trigger re-trigging limit defines recording time for
Level trigger. Range: 0 — 600s. Multiple recordings (Waveform/Disturbance recordings) will be stitched
together until desired recording time is reached.

Example:
— Digital trigger 1 settings:

Level trigger retrigging limit (sec) 40

Digital trigger 1

Logical input Logical input 1

Trigger activation High Level

Trigger action Waveform

Digital trigger 2
—  Waveform recorder settings:

Setting Value

Recorder resolution 625 samples / cycle (@50 Hz)
Recorded U1, U2, U3, Un, 11, 12,13, In, Log
Pretrigger time (s} 05

Postrigger time (s} 315

Waveform recording time = Pre-trigger time + Post-trigger time = 4s. To achieve 40s recording time for
level trigger, 10 waveform recordings are stitched together.

If any other option is selected as Trigger activation (Low to High, High to Low, Each change, Low Level)
recording time will be the same as predefined recording time of Waveform/disturbance recorder. Level
trigger retriggering limit does not affect these options.
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e Llogical input:

Select source for Digital trigger. Choose between logical inputs and logical functions.

e  Trigger activation:

Select logical level transition direction for trigger activation.

Logical function &
Logical function 9
Logical function 10
Logical function 11
Logical function 12
Logical function 13
Logical function 14

Logical function 15
Logical function 16

Setting Value
Leveltrigger retrigaing limit {sec) [0
Digital trigger 1
g d T
Tiigger activation Logical irput 3 P
Logical input 4
Trigger action Logical input 5
Digital trigger 2 Logical input & |
ital trioer Logical input 7
Logical input Logical input 8
B - Logical input §
Trigger activation Logicalinput 10
Trigger action Logical input 11
- N Logical input 12
Digital trigger 3 Logical input 13
Logical input Logical input 14
Trgger ectvation e e
Trggeracten L —
R Logical function 2 L
Digital trigger 4 Logical function 3 5
Logical input Logical function 4
- - Logical function 5
Trigger activation Logical function 6
Trigger action Logical function 7

Setting Value
Level trigger retrigging limit {sec) o
Digital trioger 1
Logical input Logical function 1
Trigger activation yw to High
Trigger action Low to High

- - High to Low
Digital trigger 2 Each change
Logical input High Level

Low Level

Trigger activation LOWTo HIg
Trigger action -
Digital trigger 3
Logical input Logical function 7
Trigger activation Low to High
Trigger action -
Digital trigger 4
Logical input Logical function 4
Trigger activation Low ta High
Trigger action -

e Trigger action:

Choose what happens when Digital trigger is detected. All options can be chosen simultaneously.
Options: Waveform recording, Disturbance recording and Send Ethernet trigger

Total of 4 Digital triggers can be defined.
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Combined triggers

Combined triggers give as an option to perform AND/OR logical operations over previously configured
triggers/events. Total of 16 combined triggers can be defined.

& MiQen 2.1 - Setting Studio

.

-:-Ehg

ﬁ Trend recorder A
ﬂ Trend recorder B
ﬁ Trend recorder C
ﬁ Trend recorder D

Settings —j;: Advanced recorders
i”j Logical inputs
Logical functions
'@ « Triggers
= \J"\ Transient tiggers
Measurements

--[J) PQ Evert triggers
g Extemnal triggers

)

: B Recorder 1

P'l B Recorder 2
% Recorder3

2 8 Yo

U d
pgrades -jM Power supply quality

T4 Frequency variations
B Voltage variations

: Voltage changes

: _J PQ events

E| ‘ﬂ Hamonics & THD

- | Interharmonics

a Reset

Analysis
=
Waveform recorder
Disturbance recorder
- @ PQ recorder
My Devices E-[ad Fast Trend recorders

Logical operation

Trigger action

File  Tools  View  Help
RS- 0dH SR @ % H > @
ﬁ Refresh Address: 33 EMC?B‘I /» Goto: = Device 233, IP Address: 10.120.4.200, Port: 10001, Modbus TCP, Timeout 7s <
('] Settings MCT784, Serial number; MC022657, Read at 8:43:00
g’ © L 4\ Mam group 4 # | Setting Value i
Conmection €3 Standard recorders Combined trigger 1

J

Trigger name

Combined trigger 2

m

Logical operation

Trigger action

Trigger name

Combined trigger 3

Logical operation

Trigger action

| Trigger name:

m

Combined trigger 4

Logical operation

Trigger action

Trigger name

Combined trigger 5

Logical operation

Trigger action

Trigger name

Combined trigger 6

Logical operation

Trigger action

Trigger name

G;; Logical operation

Select logical operation over existing logical inputs, alamms, PG events and other events to create condttional triggering functions.
It is &lso possible to select unconditional event trigger by leaving Input 2 drop-menu unused

Password: 2

Defining Combined triggers parameters (MiQen): Settings — Advanced recorders — Triggers — Combined triggers

Following parameters have to be defined to enable combined trigger:

e Logical operation:

Create logical operation over existing logical inputs, alarms, PQ events and other events to create
conditional triggering functions. Both Gate input 1 and Gate input 2 must be selected from a drop down
menu. If Gate input 1/Gate input 2 is left empty, nothing will get recorded.

1. Select Gate input 1

2. Select Operation

3. Select Gate input 2

T Trensicnt voliage
Transient cument
Any Digital trigger
All Digital triggers
Digital trigger 1
Digttal trigger 2
Digttal trigger 3
Digttal trigger 4

Logical operation Logical operation e Logical operation

Gate input 1 [ - Gate input 1 Digital trigger 1 - Gate input 1 Digital trigger 1 -
- _____

Operation: Any PQ Event trigger Operation: AND Operation: AND
Voltage Dip

Gate input 2: Vatage Swel Gate input 2: F - Gate input 2: [ ~]
Voltage Intermuption
End of voltage Intemuption .-ArvyAIarm ol
Rapid wolt: hi
Any Transient tigger Any Mlam in Group 2

Ary Mlam in Group 3

Aty Marm in Group 4
Al Alams

Al Alams in Group 1
Al Mlams in Group 2
Al Alams in Group 3

Al Alzms in Gmui 4

i
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e  Trigger action:
Choose what happens when combined trigger is detected. All options can be chosen simultaneously.
Options: Waveform recording, Disturbance recording and Send Ethernet trigger

e Trigger name:
Select combined trigger name for presentation of (complex) conditional trigger. This name will be used
within reports, where trigger condition and time stamp for each event will be recorded and presented.
It should be a short and meaningful summary of combined trigger purpose or meaning.

A\ PLEASE NOTE

If Gate input 1/Gate input 2 is left empty, nothing will get recorded.
Gate input 2 condition must be met in time when Gate input 1 is triggered, for Combined trigger to be activated.
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Recorders
ADVANCED RECORDERS
| |
EVENT RECORDERS
|
| | [
WAVEFORM DISTURBANCE PO RECORDER
RECCRDER RECORDER

TREND RECORDERS

FAST TREND
RECORDER

Following parameters have to be defined to enable data storage to specific recorder:

& MiGen 2.1 - Setting Studio

Uy Refresh

File Tools View Help

B -0HH S0 H %S

Address: 33 [EMC7a4

. ol

o

Connection

(a0
-

Settings

My Devices

oy

Upgrades

(‘JE Settings

ﬁ Trend recorder B

ﬁ Trend recorder C
ﬁ Trend recorder D

-t Advancad recorders

fj Logical inputs

-El Logical functions

=) I:= Extemal triggers

: “ Ethemet triggers
J Digital triggers
.23 Combined triggers
9& Recorders

. ‘Waveform recorder
’.!‘: Disturbance reconder
i@ PQrecorder

5[] Fast Trend recorders

T4 Frequency variations
.|, Voltage variations
) Vohtage changes
PQ events

Resst

Activate specific recorder

/= Goto: + Device #33, IP Address: 10120.4.198, Port: 10001, Modbus TCP, Timeout 7s A
MCT84, Serial number MB000000, Read at 9:48:03 |
“ | Setting Value
Waveform recorder state Active
Disturbance recorder state Active
PQ recorder state Active
Fast Trend recorder 1 state Active
Fast Trend recorder 2 state Active
Fast Trend recorder 3 state Active
St.opped

m

To enable data storage setto Active

@ Fast Trend recorder 4 state

Defines if data is recording to selected recorder type.
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Waveform recorder
It is an event recorder. Recorder is triggered only when an event occurs. It is used for monitoring short events

(transients, short power quality events).

&7 MiQen 2.1 - Setting Studio

(=6 -

e N b

File Tools  View  Help
BRE-BdLER (Y EQ S 4
Ty Refresh Address: 33 [EMC734 / Gotol ~ Device #33, IP Address: 101204198, Port: 10001, Modbus TCP, Timeout 7s -
) ‘.’:;E Settings MCT84, Serial number: M8000000, Read at 9:48:03 |
g’ ﬁ Trend recorder B + | Setting Value
(o‘ﬁnectlon ﬁ Trend recorder C Data format Padiff T
o ? Tren: reca:er D Recorder resolution 625 samples / cycle (@50 Hz)
El-e Advanced recorders Recorded U1, U2, U3, Un, 11,12,13, In, Log
(s s‘j Logical inputs N
‘::j .. 5] Logical functions Pretriggertme (5) !
Settings -h’ Triggers Postrigger time (s) 10
H m Transient triggers
i) PQ Event trggers
'@’ _g Exdemal triggers
- “ Ethemet triggers
Measurernents i |2l Digtaltriggers
L. Combined triggers [l
T
4
Analysis
[ Fast Trend recorders
B Recarder 1
B Recaorder 2
My Devices B Recorder 3 =
- B Recorder 4
=t M Power supply quality
?-] i Ty Frequency variations
— &7 Voltage variations
u d ,
pgrades ) Voltage changes
: ! PQ everts @ Data format Password: 2
=- j Harmonics & THD - i i i
il Select type of data presertations format. All records are presented in one of possible data formats for further presentations and
i F] Interhamonics evaluation.
- a Reset =

Defining Waveform recorder parameters (MiQen): Settings — Advanced recorders — Recorders — Waveform recorder

Defining Waveform recorder parameters:

Data format:
Recorded data can be stored in PQDIF/COMTRADE data format. Only one can be selected for specific

recorder.

Setting Value

Data format Padiff -
Recorder resolution Podiff

Recorded parameters Eolr!'rtmclle ST T T T LG

Pretrigger time (g) 1

Postrigger time (s} 10

Note: for more information on PQDIF/COMTRADE data format see chapter Measurements - PQDIF and
COMTRADE files on MC 784 — concept description.

Recorder resolution:
Oscillography has the capability of recording waveforms with up to 625 samples per cycle (50Hz). Select

among predefined resolutions.

Setting Value
Data format Padiff

Recorder resolution samples / cycle (G
Recorded parameters 19 samples / cycle (@50 Hz)

N 35 samples / cycle (@50 Hz)
Pretrigger time () 78 samples / cydle (@50 Hz)
Postrigger time (s) 156 samples / cycle (@50 Hz)

312 samples / cycle (@50 Hz

625 samples / cycle (@50 Hz) |

Note: to record transients select highest resolution.
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e Recorder parameters:

Select channels to record.
Recorded parameters

Voltage U1
Vokage U2
Voltage U3
Voltage Un
Curert 11

Cument 12

Cumsnt 13

Cument In

Logical inputs 1-16

O

e  Pre-trigger/post-trigger time:
In some cases it is necessary to capture signal before and/or after a trigger occurs to analyze the
behavior of the signal. In such cases you can use the pre-trigger or post-trigger feature to specify

duration of the recording after/before trigger.
Setting

Data format
Recorder resolution

Value
Pqdiff
625 samples / cycle (@50 Hz)

Recorded parameters U1 U2 U3 Un 11.12.13 In. Log
Pretrigger time (s) 1
Postrigger time {s) 10

Range:
Pre-trigger time: 0.01s — 1s
Post-trigger time: 0.01s — 40s (up to 20s for 625 samples/cycle)

Voltage/
Current
STARTS
TRIGGERING STARTS
CONSIDERING TRIGGERING
THAT IT CROSSES DUE TO THE
pro— LIMIT - ABSOLUTE FAST CHANGE
9 o
Peak value PEAK VALUE %] (%uN/us)
[%]
200%

N\

&

a Pretrigger
time

Postrigger 2
time

Pre-trigger and post-trigger time

N

time

= Pretrigger

time

Postrigger
time

Note: In some cases when predefined recorder post-trigger time is shorter then interruption duration time, only

start of interruption will be recorded. In cases like that End of voltage interruption trigger will activate another

recording that will capture end of event.
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Disturbance recorder
Disturbance recorder is an event recorder used for monitoring long term disturbances. Every half/full cycle, TRMS

value is calculated based on previous cycle.
L5 MiQen 2.1 - Setting smdioL _ - [E=REE

File  Tools  View Help
BRES-8HLIGR WY E e |
Uy Refresh Addresz: 33 [EMCTa4 /= Goto: = Device#33, IP Address: 10,120,419, Port: 10001, Modbus TCP, Timeout 7s =4

MCTE4, Serial number: MB000000, Read at 9:48:03 |

) @ Settings
@ ﬁ Trend recorder B “ | Setting Value
Coi'mection ﬁ Trend recorder C Data format Comtrade -

- ﬁ Tre:: reco:er b Recorder resolution Half cycle
- \fEI"\C. re.co ers Recorded U1, U2, U3, 12, uz3, U
I é’j Logical inputs . N
f:ﬁ E Logical functions Pretriggertime o
= Postrigger time (samples) 3000

Settings =G Triggers

‘g Transient trigaers

3] PQ Evert triggers
B Extemal tiggers

Measurements
- Combined triggers M
-8
=, B[] Recorders
Anal;;is
=} E Fast Trend recorders
B Recorder 1
: B Recorder 2
My Devices B Recorder 3 =

B Recorder 4
= M Paower supply quality

{li Frequency varations
B Volage variations

2

u o -
i pgrades ) Voktage changes
| PQevents @ Data format Password: 2
j tl'an'rlunlcs &TH_D Select type of data presentations format. All reconds are presented in one of possible data fomats for further presentations and
-] Interhammonics evaluation.

. a Reset L
-

——————— A

Defining Disturbance recorder parameters (MiQen): Settings — Advanced recorders — Recorders — Disturbance recorder

Defining Disturbance recorder parameters:

e Data format:
Recorded data can be stored in PQDIF/COMTRADE data format. Only one can be selected for specific

recorder.
Setting

Data format
Recorder resolution

B dad

Value

Pretrigger time

Postrigger time

Note: for more information on PQDIF/COMTRADE data format see chapter Measurements - PQDIF and
COMTRADE files on MC 784 — concept description.

e Recorder resolution:
Every half/full cycle, TRMS value is calculated based on previous cycle. Select among predefined

resolutions.
Setting
Data format

Recorder resolution

Pretrigger time I fﬂ-uwde ||

Postrigger time | 5000 |
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e  Recorder parameters:
Select channels to record.

Recorded parameters =)

Channel
Voltage U1
Voltage U2
Voltage U3 @]
[ Vattage Un
Vaoltage U12
Voltage U23
Voltage U31

[ Cument 11
[ Cumert 12
O] Currert 12
[ Cument In
[ Logical inputs 1-8 {min.max)

e  Pre-trigger/post-trigger time:
In some cases it is necessary to capture signal before and/or after a trigger occurs to analyze the
behavior of the signal. In such cases you can use the pre-trigger or post-trigger feature to specify
duration of the recording after/before trigger.

Setting WValue
Data format Comtrade -

Recorder resolution Half cycle

Recorded parameters 1, U2, U3, 012, U23, U3
Pretrigger time {samples) 1000

Postrigger time (zamples) 5000

Range:

—  Pre-trigger time: 1 — 3000 samples
—  Post-trigger time: 1 — 60000 samples
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PQ recorder
PQ recorder is trend recorder used for monitoring PQ events. PQ records are stored for later analysis and
generated based on a PQ event triggering mechanism. Event parameters are stored at predefined time intervals.

i MiQen 21 - Setting Studia [E=REER
File  Tools View Help
OG- BEHE S0 0% %S
Ty Refresh Address: 33 [EMCTR4 /¥ Goto: = Device #33, IP Address: 10.120.4.200, Port: 10001, Modbus TCP, Timeout 7s =4
o Settings MCT84, Serial number: MC022657, Read at 11:50:45
g! = £3 Standard recorders | Setting Value
Connection & Trend recorder & Deta formt Podit =
¥y Trend recorder B
Recorded values -
G Trend recorder C
Frequency storage interval 10 seconds
1 . Hy Trend recorder D
il"-.- 553 Advanced recorders ‘oltage storage interval 10 minutes
Settings 5% Logiosl inpuls Voltage Unbalance storage interval 10 minutes
... 2] Logical functions Short tem Flicker Pst storage interval 10 minutes
- "‘ Triggers Long tem Flicker Pk storage interval 2 hours
\,‘_.u Transiert tiggers THD storage interval 10 minutes
" " o]a PQ Event tnggers Hamonics 1to 25 storage interval 10 minutes
easurements .
El- I:_E Edemal triggers Signal voltage storage interval 3 seconds
a Ethemet triggers
. i |4l Digital triggers
46 -3 Combined triggers B
" % Record
Analysis B Recorders
. Waveform recorder
¥ Disturbance recorder
@ @ PQ recorder
A ast rend recordsrs
My Devices B Recorder 1
Tﬂ Recorder 2
i [y Recorder3 3
P_‘l - B Recorder 4
Tt 5-Hf Power supply quslty
+-| Ty Frequency variations
L. Voltage variations
Voltage changes —
) PQ events U{, Data format Password: 2
‘i Harmanics & THD Select type of data presentations format. All records are presented in one of possible data formats for further presentations and
| Interhamonics evaluation
) Res=t b

Defining PQ recorder parameters (MiQen): Settings — Advanced recorders — Recorders — PQ recorder

Defining PQ recorder parameters:

e Data format:
Recorded data can only be stored in PQDIF data format.

e Recorded values
Values can be recorded as average/minimum/maximum TRMS values. All three options can be selected
at the same time.

Recorded values E

Average
Minimum
Maximum

OE
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e Storage intervals for parameters below are specified in standard IEC EN 61000-4-30 (see chapter Power
supply quality):
—  Frequency storage interval (10 seconds/No recording),
— Voltage storage interval (10 minutes/No recording),
— Voltage Unbalance storage interval (10 minutes/No recording),
—  Short term Flicker Pst storage interval (10 minutes/No recording),
—  Long term Flicker PIt storage interval (2 hours/No recording),
— THD storage interval (10 minutes/No recording),
— Harmonics 1 to 25 storage interval (10 minutes/No recording) and
— Signal voltage storage interval (3 seconds/No recording).

Specific recorder is activated by choosing predefined storage interval.

Setting Value
Data format Pqdiff
Recorded values

Frequency storage interval 10 seconds
Voltage storage interval 10 minutes

10 minutes -

No rec:ordini

Voltage Unbalance storage interval

Short term Flicker Pst storage interval

Long term Flicker Plt storage interval

THD storage interval 10 minutes
Harmonics 1to 25 storage interval 10 minutes
Signal voltage storage interval 3 seconds

Choose predefined storage
interval to enable recorder
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Fast Trend recorders
Fast trend recorder is trend recorder used for continuous recording of selected parameters.

& MiQen 2.1 - Setting Studio By
File  Tools \View Help
ARE-BHGL S0 (Mm% H % S
Ty Refresh Address: 33 [EMC784 /= Goto: ~ Device #33, IP Address: 10.120.4.200, Port: 10001, Modbus TCP, Timeout 7s <
’:;l‘ Settings MCT84, Serial number: MC022657, Read at 11:50:45
gg -3 Standard recorders # | Setting Value
Connection ﬁ Iren: reco:er.: Data foma Fodft hd
-~ Trend recorder First day of wesek Monday
- ﬁ Trend recorder C
= ﬁ Trend recorder D
= E: Advanced recorders
Settings - i‘j Logical inputs
.. |a| Logical functions
_ * Triggers
' ' \fj.u Transient triggers
&) PG Event triggers
Measurements g Bg Extenal triggers
[ a Ethemet triggers
= _‘ Digttal triggers
;;Lﬁeé ” I Combined tiggers B
Analysis = L.: Recorders
. Waveform recorder
Disturbance recorder
).,d‘ recorde
- =1 Fast Trend recorders
My Devices Recorder 1
B Recorder 2
P‘] h Recorder 3 =
h Recorder 4
U ‘;ﬁes —j--& Power supply quality
Pg & Frequency variations
&Y Voltage vanations
L&, \oltage changes —
7 PO everts Q/ Data format Password: 2
Hamonics & THD Select type of data presentations format. All records are presented in one of possible data formats for further presentations and
- | Interharmonics evalation.
u Reset |

Defining Fast trend recorder parameters (MiQen): Settings — Advanced recorders — Recorders — Fast trend recorder

Defining Fast trend recorder parameters:

e Data format:
Recorded data can only be stored in PQDIF data format.

e  First day of week:
Define on which day of week data files will be generated (when selected file generation period is
weekly).

Total of 4 recorders can be defined. Each with its own set of specific settings.
= D Fast Trend recorders
h Recorder 1

"}:a Recorder 2
B

"y Recorder 3
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Defining Fast trend recorder — Recorder 1 parameters:

7 MiQen 2.1 - Setting Studio ‘ ‘ [EERE=
File  Tools View Help
ARE-AEHH SR % E % S
Ty Refresh Address: 33 [EEMC784 /A Goto: - Device £33, IP Address: 10.120.4.200, Port: 10001, Modbus TCP, Timeout 7s =4
53 Settings MC784, Serial number: MC022657, Read at 12:33:35
59 Standard recorders + | Setting Value -~

€ Trend recorder B
& Trend recorder C
€ Trend recorder D

o
{ﬁ - Advanced recorders

Settings i‘j Logical inputs
Logical functions
* Triggers
@' ¥y Transient tiggers
i3] PQ Event triggers
Measurements

Bg Extemal triggers

g Ethemet triggers

. : |24 Digital triggers

E;?‘é ¥ Combined triggers
=] L*.’J Fecorders

Analysis

2

My Devices

Wavefom recorder
¥, Disturbance recorder
i PQrecorder

s
Up;gas = M F‘?wersupph'quahty.
i g Frequency variations

l I Vohtags vanations
7 Vohtage changes
%/ PQevents
i gl Hamonics & THD

i | Interhamonics

u Reset

Define Recorder 1 setings

File generation perod Houry

Push data to link TCP1

Pushing period Each record (min. 60s)

Voltags L1, 12,13, N, 112, 123, 131, 1™, LL™ - Avg, Min, Mao, Act

Frequency Sys - Avg, Min, Max, Act L
Curent Tot. L1, L2, L3, N - Avg. Min, Max, Act I
Real Power Tot, L1, L2, L3 - Awg, Min, Max, Act

Reactive Power

Tot, L1, L2, L3 - Avg, Min, Max, Act

Apparent Power

Power Factor Cap/ind

Tot, L1, L2, L3 - Avg, Min, Max, Act

) Power Angle

Phase Angle

Energy counters

Dynamic maximum demands

L1, L2, L3, 112, 123, L31 - Avg, Min, Max, Act

Define parameters

Voltage THD

DC Voltage -

Current THD L1, 12, L3- Avg, Min, Max, Act

Current TDD L1, L2, L3 - Avg, Min, Max, Act
& | Current factars -

you want to record

Voltage Hamonics

Voltage Hamanics (1-16)

Voltage Hamanics {17-32)

(§) Storage interval (seconds)

~

Select the time interval for all selected parameters to be recording.

Min: 0 Max: 3600 Password: 0

A

Defining Fast trend recorder — Recorder 1 parameters: Settings — Advanced recorders — Recorders — Fast trend recorder — Recorder 1

e Storage interval:
Range: 1-3600 s

Select among predefined storage intervals or manually enter storage interval of value lower than 10s.
Example — storage interval of 60s means every 60s TRMS value of each selected parameter will be

stored.

Setting Value
Storage interval (seconds) 50}

[

File generation period | Mo recording

FPush data to link |_133

Pushing period e
- 300

Woltage 600

Fre 500

qUENCY
Curmrent O, T T2, T3, T = AV, T, T, ACT
Real Power Tot. L1, L2, L3 - Ava. Min, Max, Act

Reactive Power

Tat, L1, L2, L3 - Avg, Min, Max, Act

Apparent Power

Tot, L1, L2, L3 - Avg, Min, Max, Act

Select No recording to disable recorder.

A PLEASE NOTE

When 1s storage interval is chosen it is advised not to select all measurements. This especially applies to
harmonics/interharmonic measurements whit large amount of measurements.

Power Quality Analyzer MC 784/iMC 784
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File generation period:
Select among predefined periods:
e Hourly — data files are generated every hour
e Daily — data files are generated every day at midnight
o Weekly —data files are generated every week on previously selected day at midnight (Settings
— Advanced recorders — Recorders — Fast trend recorders — First day of week)
e Monthly - data files are generated every month on previously selected day at midnight (Settings
— Advanced recorders — Recorders — Fast trend recorders — First day of week)

Setting Value
Storage interval {seconds) 60 ”

File generation period o -
Push data to link Hou

Pushing period ‘?h'a;':kly

Voltage Monthly

Frequency Sys - Ava. Min, Max. Act

Cumrent Tot, L1, L2, L3, N - Avg, Min, Max, Act
Real Power Tot, L1, L2, L3 - Avg, Min, Max, Act
Reactive Power Tat, L1, L2, L2 - Avg, Min, Max, Act
Apparent Power Tot, L1, L2, L3 - Awg, Min, Max, Act
Power Factor Cap/ind

Push data to link:
Defines the communication channel for pushing data to clients. Communication parameters can be
defined under Settings — Communication —Push Data Clients.

Push data to link
[#]{TCF Link 1 ;
[T TCF Link 2

Pushing period:
Defines a time period for pushing data to clients. Readings which are recorded can be also periodically
(user defined) sent to a client.

Pushing pericd
Send data: Each record 60s] A
Each record (min. 60s)
Hourty
Daity
Weekdy
[ 0K i Cancel

124 | Power Quality Analyzer MC 784/iMC 784



FIRST STEPS

|[&lskra

e Measurements:
Define parameters you want to record.

Voltage L1, L2, L3, N, L12, L23, L31, L™, LL™ - Awg, Min, Mz, Act
Frequency Sys - Avg, Min, Max, Act

Current Tot, L1, L2, L3, M - Avg, Min, Ma<, Act

Feal Power Tat, L1, L2, L3 - Avg, Min, Max, Act

Reactive Power Tat, L1, L2, L3 - Avg, Min, Max, Act

Apparent Fower Tot, L1, L2, L3 - Avg, Min, Masx, Act

Power Factor Cap/Ind -

Power Angle -

Phase Angle -

Energy counters -

[Dynamic maximum demands

Voltage THD L1, L2 L3, L12, L23, L31 - Avg, Min, Max, Act
DC Voltage -

Current THD L1, L2, L3 - Ava, Min, Max, Act

Current TDD L1, L2, L3 - Ava, Min, Max, Act

Curment factors -

Vaoltage Hamonics

Voltage Hamaonics (1-16)

Voltage Hammonics (17-32)

Voltage Hammonics (33-48)

Vaoltage Hammonics (45-63)

Current Harmonics

Current Harmonics {1-16)

Current Harmonics (17-32)

Current Hammonics (33-48)

Current Harmonics (45-63)

Vaoltage Interharmonics

Voltage Interharmonics (1-10)

Signalling voltage

Vaoltage unbalances

Flickers Pi

Flickers Pst

Flickers Pit

Vaoltage Underdeviation

Voltage Owerdeviation

Analogue inputs

Digital inputs

Digital inputs - Module A

Digital inputs - Module B

Power Quality Analyzer MC 784/iMC 784
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Example:
e Voltage

&7 MiQen 2.1 - Setting Studio

File Tools  View  Help

QaE-8HL S0 0% H > S

T e

1

"
Up‘;rLajEs = M P:liwer supply qual'r?y
Tl Frequency varations
B Votage variations
r; Voltage changes
‘Q PG events
ﬂ Hamonics & THD
‘... | Interhamanics

.. a Reset

ih Refresh Address: 33 EMC?B‘} #» Goto: = Device#33, 1P Address: 10.120.4.200, Port: 10001, Medbus TCP, Timeout 7s <
m Settings MCT84, Serial number: MC022657, Read at 14:33:30
@ B-49 Standard recorders “ | Setting Value i
Co‘ﬁnection ﬁ Trend recorder A Storage interval (seconds) 60
E Trend recorder B File generation period Houry
-~ Trond recordar C Push data to Ik TCP1
o ﬁ Trend recorder D
{:“ 5.5 Advarneed recordes Pushing period Each record (min. 60s)
A oo e ——— T 5]
= Logical functions Frequency Sys - Aug. Min. Max. Act - =
= figgers Cumert Voltage [
! Transiert triggers Real Power
3] PG Evert triggers Reactive Power Channel
Measurements : Extemal triggers Apparent Power Phass L1
“ Bhemet triggers Power Factor Cap./Ind Phase L2
J Digital triggers [ power Angle Phase L3
P : :)- Combined triggers Phass Ange Phase M
Analysis =] L’ﬁ Recorders Phase L1-12
. Waveform recorder Energy courters Phase L2-L3
Disturbance recorder Dynamic maximum demands Phase L3-L1
Voltage THD Phase to Neutral average
DC Voltage Phase to Phase average
My Devices Cumert THD Value
Curent TDD Average
= || Cumert factors Minimum IL]

Voltage Harmonics

Voltage Hamonics (1-16)

Voltage Harmonics (17-32)

Mazdmum —
Actual

@ viase

Password: 0

Select the channels and values which will be recorded.

Choose parameters you wantto record

Same principal applies to other three recorders.
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Conformity of voltage with EN 50160 standard

The EN 50160 standard deals with voltage characteristics of electricity supplied by public distribution systems. It
specifies the limits or values of voltage characteristics in normal operation within public low or middle voltage
system network. Fallowing this definition the measuring instrument is adapted for monitoring voltage
characteristics of a distribution systems according to EN 50160 standard. Together with setting and monitoring
software MiQen voltage characteristics can be monitored and weekly reports about power quality are issued.
Based on requirements stated in the standard, default parameters are set in the device according to which
supervision of all required characteristics is performed. Parameters can also be changed in detailed settings for
individual characteristics.

Factory default settings for PQ characteristics are in compliance with standard EN 50160. By changing individual
parameters conformity of weekly reports with this standard is no longer valid.

Parameters of PQ characteristics are settable only by means of MiQen setting software.
[E= e

i MiQen 2.1 - Setting Studio

File  Tools View Help

DAE-0HL S0 0% E S

Ty Refresh Address: 33 [EEMCTa4 / Goto: v Device #33, IP Address: 10.1204.212, Port: 10001, Modbus TCP, Timeout 105 -
'.’.';‘{“ Settings MC784, Serial number: MC022657, Read at 13:49:17
- 3 Standard recorders | Setting Valus
Comection | | & Trend recorder A Moritoring Mode EN 50160 -
""" ﬁ Trend recorder B Bectro Enengetic System Low voltage
i Trend recorder C
Monitoring voltage connection Phase to neutral
oy i Trend recorder D
{n -7 Advanced recorders Operating Supply Voltage (V) 230
5. 3
Settings -'?3 Logical inputs Nominal Power Frequency 50 Hz
] Logical functions Flicksr calculation function 230V lamp

Triggers
Wy Transient tnggers
i3] PQ Event triggers
Measurements o Eg Extemal triggers
@ Ehemet tiagers

Moritoring period (weeks)

1

Monitoring start day

Friday

Flaged deviations evaluation

Include in report

Reports: Push data to link

No pushing

Reports: Pushing period Each record (Complete report)
— 4 Digtal tggers -
e — | Reports: Pushing time delay No delay
e 3 Combined triggers - - 4
e 2 Pcord Details: Push data to link No pushing
Analysis -{gge Recorders ; "
@ Vavefom recorder Details: Pushing period Each record
#. Disturbance recorder Details: Pushing time delay No delay
2 U PO recorder
B2 Fast Trend recorders
My Devices 1 Recorder 1
1y Recorder 2
14 Recorder 3 3

=l Ty Recorderd
=) . v

Upgrades l4 Frequency variations

7| Voltage varistions

) Vottage changes

PG events

‘i Harmonics & THD
. Interhammenics

£ Reset

(i) Moritoring Mode

Defines the standand for power supply qualty analysis

Password: 2

General PQ settings

General PQ settings are basic parameters that influence other settings.

Monitoring mode
Monitoring mode can be set to:
e EN50160: Monitoring according to EN 50160 enabled. Weekly reports are issued according to set

parameters
e No monitoring: Weekly reports for network compliance with the standard are disabled
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Electro energetic system

Requirements for PQ monitoring differ regarding type of a monitored public distribution system. Therefore it is

essential to choose proper type. This setting influences some of the predefined limit lines according to relevant
standard EN 50160.

Measuring instrument can monitor PQ within following systems:

e Low Voltage grid connected system

e Medium Voltage grid connected system
e Low Voltage islanded system

e Medium Voltage islanded system

A\ PLEASE NOTE

Choosing one of listed distribution systems automatically sets PQ characteristics according to requirements in
EN 50160 for that particular system.

Monitoring voltage connection

When using 4u (3 phase 4 wire) connection mode, there is an option to choose between Phase to neutral or
Phase to phase Monitoring voltage. Both are supported.

When using 3u (3 phase 3 wire) connection mode, Phase to phase Monitoring voltage is set automatically.

A PLEASE NOTE

When using 3u connection mode or Phase to phase monitoring at 4u connection, Nominal supply voltage has to
be set accordingly to your phase to phase nominal network voltage.

Nominal supply voltage

Set a voltage level of a monitored system. This value is used as a reference for calculation of power quality indices
and is usually equal to nominal network voltage (also marked as Udin in various standards). Factory default value
is EU standard low voltage value 230 V.

Nominal power frequency

Nominal frequency of monitored supply voltage is selected. Factory default value is EU standard frequency 50Hz.
It is also possible to choose 60 Hz.

Flicker calculation function

Low voltage level for residential lamps can be either 230V or 110V. Function for detection of flicker differs
regarding this voltage. Since actual low voltage level can be different as secondary voltage of used VT (nominal
measuring voltage) this setting must be set to a voltage level, which is used to supply residential lamps.

Monitoring period (weeks)

Monitoring period predefines period for issuing PQ reports. When Monitoring Mode is set to EN 50160,
monitoring is performed continuously.

This setting defines how often should reports be issued.
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Monitoring start day

A starting day in a week for monitoring period is selected. It starts at 00:00 (midnight) in the selected day. The
selected day will be the first day in a report.

After Monitoring period and Monitoring start day are defined, PQ reports will be continuously issued at the end
of each monitoring period. All reports and associated anomalies within monitored period are stored in devices
internal memory and can be analyzed by means of MiQen software.

Flagged events setting

Flagged evens setting specifies actions on data (recorded events) that has been flagged (marked) according to
flagging concept IEC 61000-4-30.

Flagged data are power quality records, which has been influenced by one or more voltage events (interruptions,
dips, swells).

The purpose of flagging data is to mark recorded parameters when certain disturbances might influenced
measurements and caused corrupted data. For example, voltage dip can also trigger occurrence of flicker, inter-
harmonics... In this case all parameters which were recorded at a time of voltage events are marked (flagged). In
later evaluation those flagged records can be omitted from final report by choosing appropriate setting.

A\ PLEASE NOTE

Regardless of this setting, readings will be always stored in recorder and available for analysis. Flagging only
influences PQ reports as a whole.

L5 MiQen 2.1 - Setting Studio [E=R R
File  Tools View  Help
RAE-BEHHE6 $E% @
U Refresh Address: 33 [ MC734 = Goto: - Device #33, IP Address: 10120.4.212, Port: 10001, Modbus TCP, Timeout 10s <
. ':'_';;f Settings MCT84, Serial number: MC022657, Read at 8:18:37
3)15 =3 Standard recorders + | Setting Value
Connection i Trend recorder A Moritoring Mode EN 50160
- Trend recorder B Electro Energetic System Low voltage
€ Trend recorder C —
= Monitoring voltage connection Phase to neutral
] - Trend recorder D o s Vol 0
f:' =gt Advanced recorders perating Supply Voltage (V)
Settings =‘3 Logical inpts Mominal Power Frequency 50 Hz
Logical functions Flicker calculation function 230V lamp
Triggers Monitoring period fweeks) 1
- ¥y Transient tiggers Monitoring start day Friday
" . 3) PQ Event triggers Flaged deviations evaluation | Include in report -
R R e Fepots: Push ctalonk
H d Bthemet tiggers .
H Reports: Pushing period T
i [l Digital triggers P
T R | Reports: Pushing time delay No delay
?f: ... Combined triggers
= d Details: Push data to link Mo pushing
Analysis El SCOMDErs .
Wavefom recorder Details: Pushing period Each record
. Disturbance recorder Details: Pushing time delay No delay
{%i, .. & PQ recorder
lt/_, | Fast Trend recorders
My Devices LI Recorder 1
1;' Recorder 2
. h Recorder 3 =
E{l LI Recorder 4
< [= B Power supply quality
Upgrades T [l -
4 Frequency varations
B Voltage variations
Voltage changes
H Pl events Q'/ Raged deviations evaluation Password: 2
é Harmonics & THD Specifies actions on data (recorded events) that has been flagged according to flagging concept 1EC 61000-4-30.
o F| Interhamonics
u Resat ™

Flagged data can be included or excluded from a PQ report

Power Quality Analyzer MC 784/iMC 784

| 129



ISkraQ | FIRST STEPS

Sending Reports and Report Details

When PUSH communication mode is active, reports about quality and report details for each parameter can be

sent (pushed) to a predefined location inside local or wide area network. Settings allow choosing an appropriate
destination for data to be sent, time interval of sent data and a delay time for sending data if they cannot be sent
immediately due to restrictions in network.

For more information about PUSH please see chapter Settings — Communication.

EN 50160 parameters settings
Power Quality indices as defined by EN 50160

Phenomena

PQ Parameters

Frequency variations

Frequency distortion

Voltage variations

Voltage fluctuation

Voltage unbalance

Voltage changes

Rapid voltage changes

Flicker

Voltage events

Voltage dips

Voltage interruptions
Voltage swells
Harmonics & THD THD

Harmonics
Inter-harmonics
Signaling voltage

Standard EN 50160 describes in details PQ parameters and corresponding limit lines for monitoring whereas
distribution system voltage operates in accordance with mentioned standard.

Settings of limit lines and required percentage of appropriate indices resembles requirements of standard EN
50160.

When monitoring according to this standard is required there is no need to make changes to PQ parameters
settings.

More detailed description of certain parameter monitoring procedures is in a chapter Measurements.

There are some PQ parameters which are interesting for monitoring but are not required to be part of PQ reports.
These settings do not have standardized limit values and can be set according to distribution network
requirements.

e  Short term flicker (limit Pst = 1)
e Interharmonics (10 values of user defined frequencies)
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s e

File Tools View Help

= =92l - 1= RERE M-S - = IEE

) Refresh Address: 33 [Elmc7a4 # Goto: + Device 333, IP Address: 10120.4.202, Port: 10001, Modbus TCP, Timeout 10s -
@ Settings MCT84, Serial number: M4000010, Read at 8:26:10
g‘ & €3 Standard recorders P Vo
- Teni e p I — o .
3 Trend recorder 8 Electro Energeic System Low voltage
] g ¥:: ::::E Monitaring voltage connsction Phase to neutral
{:ﬁ & Advanced recorders Operating Supply Vottage (V) 230
Settings " 39 Logcal iputs Nominal Power Frequency 50Hz
2] Logical functions Ficker calclation function 230V lamp
: Triggers Monitoring period fweeks) 1
"Wy Transient tiggers Monitoring start day Sunday
= e Grla FQ Evaﬂt_msgm Flaged deviations evaluation Include in report
p Edemal tiggers Reports: Push data to link No pushing
@ Ethemet tiggers Reports: Pushing period Each record (Complete report)
i |1}l Digital triggers —
3 Combined tiogers Reports: Pushing time delay No delay
A £ Recorder Detals; Push data to inke No pushing
Analysis T @ Woveforn recorder Detais: Pushing period Each record
Disturbancs recordsr Detalls; Pushing tme delay No delay
@ - [@ PG reconder
[ Fast Trend recorders
My Devices : B Recorder 1

Upgrad
pgrades 7y Frequency variations
| Voltage variations

1, Voltage changss
[ PQevents
- gllil Hamorics & THD Defines the standard for power supply qualty analysis.
... | Interhamorics

Moenitoring Mode: Password: 2

Settings for power quality parameters are set with setting and monitoring software MiQen

MiQen HELP description clearly marks PQ parameters, which are not required as a part of EN 50160 PQ report.
Below figure shows settings for interharmonic values:

£ MQen 21 - Seting Studio h.__W— N L el

Fle Teols Yiew Help

LS EEds SR D% % ¢

4 Refresh Address: 33 [EMc784 # Goto: v Device #33, IP Address: 10.120.4.202, Port: 10001, Modbus TCF, Timeout 10s -
@i Settings 1784, Serial number: MA000010, Read at 8:26:10
g‘ £ Standard recorders - Vo
Connection £ Trend recorder A Irterhamonic 1- Frequency (Hz) 2
G Trend rcorcer B  Interhamanic 2 Frequency (Hz) i3
-y Trend recorder C
* Interhamonic 3: Frequency (Hz) 125
i € Trend recorder D -
(:ﬁ &5 Advanced recorers Interhamonic 4: Frequency (Hz) 175
Settings 57 Logial nputs - Interhamoriic 5: Frequency (Hz) 25
T2 Logical functions * Interhamonic 6: Frequency (Hz) 275
Triggers ~ Interhamonic 7: Frequency (Hz) 325
"y Transient tiggers * Interharmonic 8: Frequency (Hz) 375
T a - ﬁtl3 PQ Event triggers * Intethamonic 9: Frequency (Hz) 525
5 [ Btemaltiggers * Interharmonie: 10: Frequency (Hz) 575
: @ Ethemet tiggers
i il Digial trggers M
£..2 Combined triggers
. "
Analysic E-[£5 Recorders
@ Wavefom recorder
", Distubance recorder
@ PQ recorder
&[] Fast Trend recorders
My Devices H B Recorder 1
1§ Recorder2
© 1§ Recorder3 E
A Ly Recorder4
Upgrades u P?we(suubh' qualiy
L.y Frequency variations
| Vottage vanations
) Voktage changes
* Interharmonic 1: Frequency (Hz) Min: 10 Max: 3000 Password: 2
Defines the frequency of the montoring interhamnic. * Remarkc: Not part of EN50160 Report!

Settings for 10 user defined interharmonic frequencies
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Reset

During normal operation of a Power Quality Analyzer iMC 784 different counter s values need to be reset from
time to time.

Reset energy counter

All or individual energy meters (counters) are reset.

Reset energy counter Cost

All or individual energy costs are reset.

Reset MD values

Thermal mode:

Current and stored MDs are reset.

Fixed interval / sliding windows:

The values in the current time interval, in all sub-windows for sliding windows and stored MD are reset. In the
same time, synchronization of time interval to the beginning of the first sub-window is also performed.

Reset Last period MD

Thermal mode:

Current MD value is reset.

Fixed interval / sliding windows:

Values in the current time interval and in all sub-windows for sliding windows are reset. In the same time,
synchronization of the time interval is also performed.

Synchronize MD

Thermal mode:

In this mode, synchronization does not have any influence.

Fixed interval / sliding windows:

Synchronization sets time in a period or a sub-period for sliding windows to 0 (zero). If the interval is set to 2, 3,
4,5,6,10, 12,15, 20, 30 or 60 minutes, time in a period is set to such value that some intervals will be terminated
at completed hour.

Time constant (interval) 15 min 10 min 7 min
Synchronization start time 10:42 10:42 10:42
Time in a period 12 min 2 min 0 min
First final interval 10:45 10:50 10:49

Alarm relay [1/2/3/4] Off

When using MiQen, each alarm output can be reset separately. On device (manually) only all alarm outputs
together can be reset.

Reset Min/Max values

All Min/Max values are reset.

Reset alarm statistic

Clears the alarm statistic. It can be made by MiQen software under Alarm settings. This setting is only for
resetting online alarms statistics displayed in MiQen software.
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LCD navigation

MC 784
Main menu Reset
Measurements Min/Max values
Settings Energy counters
x4 MD values
Info Last period MD
Installation Synchronize MD
14.2.2016 16:53:36 Reset alarm output

<= Main menu

-

629% \1ain menu > Resets > Min/Max values >Yes/No

-

LB Main menu > Resets > Energy counters > All cost counters / All energy counters / Energy counter (E1/E2/

E3 / E4) / Cost counter (E1 /E2 / E3 / E4)

-

“we Main menu > Resets > MD values > Yes/No

S

we Main menu > Resets > Last period MD > Yes/No

S

®29 \1ain menu > Resets > Synchronize MD > Yes/No

-

°we Main menu > Resets > Reset alarm output > Yes/No

iMC 784

Reset commands for Power Quality Analyzer iMC 784 can only be set in MiQen software. There are no options
for Reset on device TFT display.
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Measurements

Power Quality Analyzer MC 784/iMC 784 performs measurements with a constant sampling frequency of 31 kHz.
Measurement methods differ for normal operation quantities, where values are averaged and aggregated
according to aggregation requirements of the IEC 61000-4-30 standard (Class A). This also holds for voltage
events where half-period values are evaluated in accordance with the same standard.

Online measurements

Online measurements are available by using the device display or remotely:

e  With the MiQen setting and analysis software
e  With devices WEB server

Readings are continuously available on the display with refresh time dependent on the setup average interval
whereas the reading rate of monitored values with MiQen is fixed, refreshing approximately every second.

For better overview over numerous readings, the readings are divided into several groups, which contain basic
measurements, min. and max. values, alarms, harmonics, interharmonics and PQ parameters.

Each group can represent data in visually favored graphical form or in detailed tabelaric form. The latter allows
freezing readings and/or copying data into various report generation software tools.

5 MiQen 2.1 - Setting Studio =R
Eile Tools View Help
oaE- a3 =] @
&y Refresh Address: 33 [EMCT34 /= Goto: = Device #33, IP Address: 10120511, Port: 10001, Medbus TCP, Timeout 10s =4
— E’J Measurements MCT784, Serial number: MC024041
= U1 =231,20
Connection 120° " 60 U1=23120
. U
Feip
o,
Settings 1 =22122 V 119,99°
1807 ] 0"
Measurements
2407 300°
Analysis 4
,.,:3’! 3
o
My Devices
RS
P -
<
Upgrades
0 T T T T T T T T T T T T T T T T T T 1
0.00 200 400 £:00 2:00 10:00 1200 14:00 16:00 18:00 20:00 2200 24:00
N Today Yesterday Z=2168 KWh
| Measurements ‘ Min/Max I Hamaonics Up | Hamanics Upp | Hamonics | | Interharmanics U | EN 50160 | Narmsl
{1 Tableview [l Graphicview | @ Recorder

Example: Online measurements in graphical form - phasor diagram and daily total active power consumption histogram
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5 MiQen 2.1 - Setting Studio ‘ ‘ [EEEEE

File Tools View Help
AE-OHL S0 WY 3% S
T Refresh Address: 33 [EEIMC784 # Goto: = Device #33, IP Address: 10.120.511, Port: 10001, Modbus TCP, Timeout 105 @
@ IMeasurements MCT784, Serial number. MC024041
3 Phase measurements L1 L2 L3 Total Others J=
Connection Voltage 231.20 V 4116V 222V U==23115 v
Curment 1.005,2mA 3M54mA 5.0252mA 50455 mA I~=30153mA
r Real Power 23010 W 7203 W 11002 W 20506 W
!ﬁ Reactive Power -32.61 var -100.0 var -159.5 var -292.0 var
Settings Apparent Fawer 23240 VA 7272 VA 11117 va 20713 VA |
Power Factor 05901 Cap 10,9905 Cap 0,9897 Cap 0.9900 Cap B
Power Angle 003 0.02° 001 811"
THD-Up 10,00 % 958% 10,45%
Measurements || THD- 999 % 9.98 % 10,00 %
TODH 199 % 595 % 10,00 %
Kfactor 103 114 147 I
I{i?‘;‘ Current Crest factor 1433% 1481% 143,0%
Analy;ls DC Voltage 006 vV 005 vV 002 v
Phase to phase measurements L1-12 12-13 13- Total Cthers
Phase to phase voltage 408,45 V 399589 vV /AT Y Upp~=139984 V
@ Phase Angle 120,00 ° 12000° 119.99°
" THD-Upp 788 % 816% 834%
MyDedces | be yohage [ K [TX 103 V
Neutral line Mezsured Angle Calculated Emor oc
?" Cument 1.005.2 mA 0,08 35144mA 2717.6mA
o g Voktage 098 V 000° 207 v
Rpgzdsy Energy counters Counter E (Exp) Courter E2 (Exp) Counter E3 (Imp) Courtter E4 {imp) Active tarft
Total 340 kWh 1.14 kvarh 056 kWh 0,75 kvarh 1
Tarif 1 340kWh 1,14 kvarh 0,56 kWh 0,75 kvarh
Tariff 2 -0.01kWh -0.01 kvarh 0.01KWh 0.01 kvarh
Tariff 3 -0.01 kWh -0.01 kvarh -0.01kWh -0.01 kvarh
Tarif 4 0,01 kWh 0,01 kvarh -0.01kWh -0.01 kvarh
Energy cost Counter E1, Cost Counter E2, Cost Courter E3. Cost Counter E4, Cost Total o
e | Min./Maoc | Hamonics Up | Hamonics Upp | Hamonics | | Interhamanics U | EN 50160 | Narmsl
1 Tableview [l Graphicview | @ Recorder

Example: Online measurements in tabelaric form

WEB server

Power Quality Analyzer MC 784/iMC 784 supports WEB server for a fast and easy monitoring of devices’ settings
and online measurements. WEB server can be accessed by entering devices’ IP number into your browsers’
address bar. IP number can be obtained in communication settings on devices’ display. WEB server can be
accessed only when your computer is in the same local network as a device. Otherwise secure VPN tunnel has to
be implemented to access devices’ network.

I k 2 MC 784 Power Quality Analyser - Class Avo.25
S ra Serial number : MC028163
4.3 MC784 Setting Value
+- A General Type IMC784 Waveform
# Connection Serial Number MC028163
4-- & Communication
& Push Data Clients | S0/ versn 1.08
L% Energy Hardware version A
= It Counters Accuracy class 01
Measurements Calbration voltage (V) 500V
Voltage Voltage Auto Range Yes
Calbration Current (&) 5A
E Calibration Current Auto Range  Yes.
Additional Power Supply Universal AC
information Communication Ennanced Ethemet & USB
Memory size 8 b Flash
Display type TFT 640 * 480
Input / Output 1 Watch dog output
Input / Output 2 Relay alarm output
Input / Output 3 Analog input
Input / Output 4 Analog input
Inputs / Outputs A 8 x Relay Output
Inputs / Outputs B 8 x Digital Input
Inputs / Outputs Synchronisation
Calbration date 08.03.2018
Last Configuration date 17.03.2018
Last Upgrade date 08.03.2018

Iskra, d.d.

Stegne 21, S1-1000 Ljubljana, Slovenia

Phone: +386 1513 10 00, Fax: +386 1511 15 32

Example: Presentation of settings within WEB server
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Iskra

MC 784 Power Quality Analyser - Class A v0.25
Serial number - MC028163

Phase measurements L1 L2 L3 Total Others =
2 Vottage 22649V 22649V 226.41V 226,46V
Settings Gurrent 1872A 1260 A 2498 A 5730 A 1910 A |
Real Power 3.875 kW 2.762 kW 5.360 KW 11.997 kW
Reactive Power -1.719 kvar -1.362 kvar -1.806 kvar -4.888 kvar
Apparent Power 4230 kVA 3.080 KVA 5657 KUA 12.075 KVA
Power Factor 09141 Cap 0.8969Cap  0.9476 Cap 0.9246 Cap
Power Angle -4.82° 10.74° 1567 2217
E:gf:eme"' Power 0.0965 Cap 00825Cap  0.0708 Cap 0.0871 Cap
B THD-Up 1.81% 1.67% 1.72%
Additional THD- 42.85% 44.55% 25.92%
information TDD- 073% 0.55% 062%
Deformed Power D 1.683 kvar 1.253 kvar 1.432 kvar 4.368 kvar
Kfactor 1972 34.84 8.27
Current Crest factor 2159% 250.7 % 192.5 %
DC Voltage 003V 0.03V 000V
m?;::'::::: L1-L2 L2-L3 L3-L1 Total Others
Phase to phase voltage ~ 392.30 V 30228V 30214V 30224V
Qe — R— S '\v
Measurements Min/Max Harmonics Up Harmonics Upp Harmonics |
Iskra, d.d.

Stegne 21, 511000 Liubljana, Slovenia

Phone: +386 1 513 10 00, Fax: +386 1511 15 32

Example: Presentation of online measurements within WEB server

Interactive instrument

Additional communication features of the device allow interactive handling with a dislocated device as if it were

operated directly through the on-board keyboard and display. This feature can also prove to be very useful for

presentations or product training purposes.

MC 784

7 MiQen 2.1 - Setting Studio

] s

File Tools View Help

Vg Transiert trggers

(EERERRS

Bas - eEduan @ e
€4 Refresh Address: 33 EMCE* # Goto: » Device #33, IP Address: 10.120.4.173, Port: 10001, Modbus TCP, Timeout 10s - |
N @f Settings MC784, Serial number: MC024041, Read at 7:57:04
] = [ me7es + [ seting Value B
> -7 General 1
Connection
Z”"em" Serial Number 1C024041
% Communication
# Push Data Clients ot vowon
{:: W Diplay Hardware version
Settings & Securty cairacy close
] Everay Calibration Votage (V)
Counters Calibration Votage Auto Range
HG Tarft Cock _ || Calibration Current (4)
Messurements < Hbugs [ s D A R
3@ outs 8 Outputs Power Supply Ieversa 80276V A
11 Relay outout Communication Ethemet 4 | bemst memie R = —
= I (21 Relay ot Communication standard IEC 61850 .
] W [3] Digtal input i =
Analysis W (4] Dgtal oput o 222
W (C) Synchronsation. COM2 Memory sze SD g
() Aams Display type
) L Aam growp 1 Language pack Standard
w L Hamgow 2 rput / Ouiput 1 Relay oup)
My Devices L Aamgowp 3 Input / Output 2 Re
4. Nom oo & Input / Output 3 Digtal i
- S ’\)jlfn?ammo'de:. It / Outpt 4 Dicts
¥. B Ty conier nputs / Outputs A
Up;a;es 1 T mostier Inputs / Outputs B
Trend recorder C
& Trend recorder D Inputs / Outputs C Synchron
& Advanced recorders
1'] Logicalinputs @) Type
cal functions Read only information about device type.
% Tnggers

Supported measurements

Selection of supported measurements of individual instrument types is changed within the connection settings.

All supported measurements can be read via communication (through MiQen) or displayed on the Power Quality
Analyzer MC 784/iMC 784 display (depending on hardware).
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Available connections

Different electric connections are described in more detail in chapter Electrical connection.
Connections are marked as follows:

e Connection 1b (1W) - Single phase connection

e  Connection 3b (1W3) — Three phase, three wire connection with balanced load

e  Connection 4b (1W4) — Three phase, four wire connection with balanced load

e  Connection 3u (2W3) — Three phase, three wire connection with unbalanced load
e  Connection 4u (3W4) — Tree phase, four wire connection with unbalanced load

A\ PLEASE NOTE

Measurements support depends on connection mode the device type. Calculated measurements (for example
voltages Ul and U2 when 3-phase, 4-wire connection with a balanced load is used) are only informative.

Selection of available quantities

Available online measuring quantities and their appearance can vary according to the setup type of power
network and other settings such as; average interval, maximum demand mode and reactive power calculation
method. A complete list of available online measuring quantities is shown in the table below.

A PLEASE NOTE
Measurements support depends on connection mode as well as the Power Quality Analyzer MC 784/iMC 784
type (built-in options). Calculated measurements (for example voltages U: and Uz when 3-phase, 4-wire
connection with a balanced load is used) are only informative.

A PLEASE NOTE

For 3b and 3u connection mode, only phase to phase voltages are measured. The factor V3 is then applied to
calculate the nominal phase voltage. For 4u connection mode the same measurements are supported as for 1b.
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Meas. type Measurement 3-p|}ase 3-pl?ase 1-phase comments
4-wire  3-wire
U135 1Rms
Uave_TRMms

Uunbalance_neg_TRMS

Uunbalance_zero_TRMS

U13 pc

DC component of phase voltages

Uo_zero_sequance_TRMs

Zero sequence voltage

U1_positive_sequence_TRMS

Positive sequence voltage

U2_Negative_sequence_TRMS

Negative sequence voltage

11:3_TRMS

Irot_TRMS

lavG_TRMS

lunbalance_TRMS

lunbalance_zero_TRMS

lo_zero_sequance_TRMS

Zero sequence current

11_positive_sequence_TRMS

Positive sequence current

12_Negative_sequence_TRMS

Negative sequence current

P13 TRMS

ProT_TRMS

Qi-3_TRMS Reactive power can be calculated as a squared
difference between S and P or as sample

Qror_TRMS delayed

Qbi-3_rMs Budeanu reactive power Phase

Qbrot_TRMS Budeanu reactive power Total

S1:3 TRMS

STOT_TRMS

D13 TRvs Deformed power Phase

Drot_TRMs Deformed power Total

PF1-3_1RMS

PFror

dPF1.3_tRms Displacement Power Factor Phase

dPFrot_tRms Displacement Power Factor Total

(1-3_TRMS

THD-U13

THD-l13

TDD-l13

U1-3_harmonic_1-63_%

U1-3_harmonic_1-63_ABS

% of TRMS or % of base

U1-3_harmonic_1-63_¢

U1:3_inter-harmonic_%

U 1-3_inter-harmonic_ABS

Monitoring up to 10 different fixed frequencies

U 1-3_inter-harmonic_1-63_%

U1:3_inter-harmonic_1-63_ABS

% of TRMS or % of base

U1:3_signaling_%

Monitoring of signaling (ripple) voltage of set

U1:3_signaling_ABS

frequency. % of TRMS or % of base

11-3_harmonic_1-63_%

113_harmonic_1-63_ABS

% of TRMS or % of base

11-3_harmonic_1-63_¢

11-3_inter-harmonic_%

|1»37inter»harmomc7ABS

Monitoring up to 10 different fixed frequencies

|1»37inter»harmonicﬁl—637%

11-3_inter-harmonic_1-63_ABS

% of TRMS or % of base

11-3_signaling_%

Monitoring of signaling (ripple) current of set

|1»37signa\'\n&ABS

frequency. % of TRMS or % of base

Instantaneous flicker sensation measured with

Pi1s 150 samples / sec (original sampling is 1200
samples / sec)
Pst13 10 min statistical evaluation (128 classes of CPF)
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Plti-3 Derived from 12 Pst acc. to EN 61000-4-15
Meas. type Measurement 3-phase 3-phase 1-phase comments
4-wire  3-wire
K-factoris

Current Crest factor l13

Voltage Crest factor Ui

Upp1-3_interharmonic_1-63_ABS

Uppa-3_trms
Uppave_trms
THD-Uppla
Pxy_TRMS Phase-to-phase angle
U -3_harmonic_1-63_%
PP S % of TRMS or % of base
UPP1:3 harmonic_1-63 ABS
Uppl-S_harmonic_1-63_(p
u -3 interharmonic %
PRt e Lo % of TRMS or % of base

Uunderdeviation

Uoverdeviation

Uunder. and Uover. are calculated for phase or
phase-to-phase voltages regarding connection
mode.

Voltage Crest factor Uppi-3

Pi_ppi3

Pst_ppi3

Plt_pp13

Phase-to-phase flickers.

Counter E1s

E_tor 18

Active tariff

Each counter can be dedicated to any of four
quadrants (P-Q, import-export, L-C). Total
energy is a sum of one counter for all tariffs.
Tariffs can be fixed, date/time dependent or
tariff input dependent

UNEUTRAL-EARTH

Aux. voltage is dedicated for neutral-earth
meas. only

INEUTRAL_meas

Measured neutral current with 4th current input

INEUTRAL_calc

Calculated neutral current

INEUTRAL_err

Error neutral current (difference between
measured and calculated)

MD_l13

M D_Pimport

MD_Pexport

MD_Qind

MD_Qcap

MD_S

U1-3_TRMS_MIN

U1-3_TRMs_max

UofzerofsequancefTRMsfMlN

U 0_Zero_sequance_TRMS_MAX

Max/Min Zero sequence voltage

U1_positive_sequence_TRMS_MIN

U1_positive_sequence_TRMS_MAX

Max/Min Positive sequence voltage

U2_Negative_sequence_TRMS_MIN

U2_Negative_sequence_TRMS_MAX

Max/Min Negative sequence voltage

Upp1-3_TRMS_MIN

Upp1-3_TRMs_mAX

11-3_TRMS_MIN

l13_TRMS_MAX

INEUTRAL_meas _TRMS_MIN

Power Quality Analyzer MC 784/iMC 784

| 139



Elskra |

MEASUREMENTS

| In EUTRAL_meas _TRMS_MAX

4|

4|

%]

Meas. type

Measurement

3-phase
4-wire

3-phase
3-wire

1-phase

comments

lo_zero_sequance_TRMS_MIN

4]

%]

lo_zero_sequance_TRMS_MAX

Max/Min Zero sequence current

11_positive_sequence_TRMS_MIN

11_positive_sequence_TRMS_MAX

Max/Min Positive sequence current

12_Negative_sequence_TRMS_MIN

12_Negative_sequence_TRMS_MAX

R SR RS

Max/Min Negative sequence current

Min and max

measurements

P13 TRMS_MIN

M1ph

P1-3_TRMS_MAX

M1ph

ProT_TRMS_MIN

M1ph

Prot_tRMS_MAX

M1ph

Qbrot_tRMs_mIN

Qbror_tRMs_max

Max/Min Budeanu reactive power Total

Qb1-3_tRms_mIN

le-SiTRMSiMAX

(SN EN] EN) EN) N

Max/Min Budeanu reactive power Phase

S1-3 TRMS_MIN

M1ph

S1-3_TRMS_MAX

M1ph

STOT_TRMS_MIN

M1ph

STOT_TRMS_MAX

M1ph

Drot_trRMSs_miN

Drot_TRMS_max

Max/Min Deformed power Total

D1-3_TRMS_MmIN

D1-3_TRMS_maAxX

Max/Min Deformed power Phase

dPFrot_tRms_min

dPFrot_tRms_max

Max/Min Displacement Power Factor Total

dPF13_tRMs_min

dPF1.3_tRms_max

Max/Min Displacement Power Factor Phase

freqmin

X

freqmax

N EE)E) R E R E R E R R R R R R R R E|E BB ] 5 5 5=

| EEE) " "R E R E)E

X

Other

measurements

Miscellaneous

Internal temp.

Date, Time

Last Sync. time

uTC

GPS Time

GPS Longitude

GPS Latitude

GPS Altitude

RIS RN ISR NN

[ [N]SR EN) N S

RIS RN ISR NN

If GPS receiver is connected to dedicated RTC
time synchronization input
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Explanation of basic concepts

Sample factor My

Power Quality Analyzer MC 784/iMC 784 measures all primary quantities with sample frequency which cannot
exceed a certain number of samples in a time period. Based on these limitations (128 sample/per at 65Hz) a
sample factor is calculated. A sample factor (Mv), depending on frequency of a measured signal, defines a number
of periods for a measurement calculation and thus a number of harmonics considered in calculations.

Average interval MP

Due to readability of measurements from communication or LCD (where available), an Average interval (MP) is
calculated with regard to the measured signal frequency. The Average interval (see chapter Measurements —
Min/Max values) defines refresh rate of displayed measurements based on a sampling factor.

Sample frequency

Power Quality Analyzer MC 784/iMC 784 measures all primary quantities with a constant sampling rate of 31 kHz
(625 sample/per at 50 Hz).

Average interval

Operation of Power Quality Analyzer MC 784/iMC 784 depends on several Average intervals, which should all be
well understood and set to a proper value.

Average interval for measurements and display

Due to readability of measurements from LCD and communication, an Average interval can be selected from a
range of predefined values (from 0.1s to 5 s). The Average interval (see chapter Measurements — Min/Max
values) defines refresh rates of displayed measurements.

Alarms response time is influenced by general average interval if their response time setting is set to “Normal
response”. If it is set to “Fast response” alarms depend on a single period measurement.

This average interval has no influence on PQ measurements.

Average interval for min/max values

Min/max values often require special averaging period, which enables or disables detection of short measuring
spikes. With this setting it is possible to set averaging from 1 period to 256 periods.

Average (storage) interval for recorders

This storage interval defines a period for writing data into internal memory. It can be set from 1 min to 60 min.
At the end of every interval different types of measured data can be stored into the recorder (see General
purpose recorder settings).
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Average (aggregation) interval for PQ parameters

Standard IEC61000-4-30 defines different aggregation intervals and procedures for aggregation of measured PQ
parameters.
For each PQ parameter it is possible to set a required aggregation interval. Standard aggregation intervals are:

e 10 periods (12 for 60 Hz system) - for calculations only
e 150 periods (180 for 60 Hz system) - for calculations only

e 3sec

e 10sec

e 10 min (also basic time synchronization tick interval)
e 2h

It is also possible to set other aggregation intervals according to requirements. Additional aggregation intervals
are 30 sec, 1 min, 15 minand 1 h.

Power and energy flow

Figures below show the flow of active power, reactive power and energy for 4u connection.
Display of energy flow direction can be adjusted according to connection and operation requirements by
changing the Energy flow direction settings.

Import Export
Active power | Active power
A
o 1
Export i x o S
Reactive power 6 (p
Import '
Reactive power ~If— || =i~ P - Active power
m 7 Q - Reactive power
S - Apparent power
v ¢ - Phase angle
g Ik Iz E__
cT1 | | CT3

U! U! U! Nl

E et ;g'r:]hn =1 ER
) Export

Consumer

Generator ‘ Import

Explanation of energy flow direction
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Calculation and display of measurements

This chapter deals with capture, calculation and display of all supported measurement quantities. Only the most
important equations are described; however, all of them are shown in a chapter APPENDIX C: EQUATIONS with

additional descriptions and explanations.

A\ PLEASE NOTE

Calculation and display of measurements depend on the connection used. For more detailed information please

see chapter Selection of available quantities.

Keyboard and LCD (MC 784) display presentation

For entering and exiting the measurements display menu, the OK key is used. Measurements are combined in to

logical groups named by main measured parameter such as (Voltage, Current...). Within selected group is possible

to maneuver with the help of left and right button, between the groups is possible to maneuver with the help of

up and down button.
Below is an example for 4u connection mode:

22990 , U
398.1s.% | 22298, .
02, .M

™ ™

22985

22997 .3

398.07 , U2
3984, ., '&#
398.0s . U¥

™

1160z . ' 11.000, "
03s. '™ | [ [1.5002 - '2
+0.00 #'"

™ ™

09801 . '3

0.37. '
0510z . '"°
05101 . '®

™

8001z.% | | |22989.1"
011 .2 | [ |3448s .12
800.12 «° 22540 .3

0. 1 0 uaEL
1 var B
0 1 02
T
0 1 03

Keyboard and TFT (iMC 784) display presentation

For entering the Measurements menu, use DOWN and UP buttons go to Measurements and use SELECT to enter.

1.3
@ Measurements 144109
e 25.1.2016
Q PQReports o
/A Settings Device:
s\ Installation Model: MC784 Waveform
@ Info Ser.No: M4000000

TFT

R&D Otoce

DOWN upP SELECT

Phase Voltage

: (o)

Current

Energy
Harmonics
Voltage +

Demands

Modules

Custom

11:23:24 HOME DOWN uP RIGHT ENTER

Power Quality Analyzer MC 784/iMC 784
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Measurements are divided in to different groups.
measurements and ENTER to enter:
Phase Voltage

Current

Energy

Harmonics

Voltage +

Demands

Modules

Custom

ENTER

11:23:24 HOME DOWN up RIGHT

Use DOWN, UP and RIGHT button to select desired

Enter selected
measurement
using ENTER

Scroll between different
measurement groups
using UP/DOWN button

Select specific
measurement using
RIGHT button

When group of selected measurements is displayed, other, neighbor measurements can be entered directly by

pressing button below the measurements description.
To exit measurements display click MENU button.

Below are few examples for 4u connection mode:

Phase Voltage

ut 226.25v
225.03v
224.66v

225.31v

49.999 k.

U-THD [ Sys Upp

v

9:08:43

Current

474.7 ma
474.7 ma

474.8 ma
0.00 ma
1424.2 ma

K.Crest P Up 1- THD

¥

100.98 w
100.21 w

9:26:16

Active Power

100.37 w
301.58w

9:35:35 PF.PA Cnt 1 Q

™

Phase to phase Voltage

ui2. 390.21v
390.21v
390.32v

0.06v
upp~ 390.24 v

%:11:06 up

[SEKE

Ung

Current THD

MENU

K.Crest

9:3044 [ [ Upp

v

Reactive Power

36.68 var
36.08 var
36.80 var
109.57 var

9:36:38 P E1E2 I- THD s

™~V

™~

Phase Angle

Phiu12

PhiU23

PhiU31
PhiUn
Philn

912:55 Upp K.Crest cs2 u-THD

v

K & Crest factor
K-11
K-12
K-I3
Crestll

Crestl2

Crestl3

93124 1= THD s Phi Flick M MENU

106.69 va
107.35va

106.84 va
320.88 va

93743 Q E3.E4 K.Crest PF.PA MENU
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Measurements menu organization

Because of different built in display technologies also organization of data presentation on devices is different

thou both models show the same measurement parameters.

Measurements menu MC 784

Measurement menu on LCD display is organized in two levels. In the first level, set of measured data is selected

such as present values, Min/Max values, Alarms... when entered, selected measurements are shown.

Because of display limitation maximum three values are shown at the time (exceptions are Overview display and

Custom display 4).

Measurements

Present values|

Min/Max values
Alarms

Graphs time

Graphs FFT

Power supply quality
Demo cycling

& Main menu

Measurements

Current

Power

PF & Power angle
Frequency
Energy

MD values

THD

Flickers

Custom
Overview

& Measurements

Below is example for Present values > Voltage for 4u connection.

22990 , "
398.1g , U
02z .

2298s .V
22987 ,
22997 .3

398.07 , U2
3984, ,U%
398.0s , "

Power Quality Analyzer MC 784/iMC 784
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Measurements menu iMC 784

On TFT display all measurements options are shown at once in measurement menu. Enter selected measurement
using Enter button. Basic differences between LCD and TFT display:

e Alarmsand Power Quality information can be accessed directly from the Main menu. More is described later
in the following chapters.

ﬁ Phase Voltage
r Voltage
@ Measurements 14 4 1 09 Sy
18 Aams 25.1.2016
Q rPQ Reports o Energy
A Settings Device: Harmonics
S Installation Model: MC784 Waveform Voltage +
® Info Ser.No: M4000000 Demands
TFT Modules
R&D Otoce
DOWN uP SELECT 11:23:24  HOME DOWN up RIGHT ENTER
|
Alarms: Group 1 f,\. PQ Reports B

Actual report
Start: 20.01.20186 Compliance:

End: 23.01.2016 Status: Not Complete

Ul > 200.00 mV 224.40V
U3 > 300.00 V 22569V

1> 300.00 A 474.7 mA

Freq. Vol Unbal RYC Flick. Dp Swell inter THD's Har. SigV.

10:12:01 HOME Group 2 Group 4 10:19:31 HOME PREVIOUS REPORT DETAILS TABLE
e  Min/Max values (where calculated) are presented on the same displays as Present values.
Phase Voltage

23586 Vv Min/Max values
226.25y .

236.65 V
225.03 v aaa v

224.66V | s
225.31v |7 sy
49.999 ke |7 s

9:08:43  U-THD I Sys Upp MENU
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e  Graphical displays are shown in the group Harmonics
Phase Voltage

Voltage

Current

Energy
Harmonics
Voltage +
Demands

Modules

11:23:24 HOME DOWN up RIGHT ENTER 9:51:58 H-1 Uo Profile H-Up MENU

e Ingroup Modules there are added information about the current state of the built in modules
Module A O 8 0=

Input/Output Al

Phase Voltage

Voltage
Input/Output A2

Current

Input/Output A3

Energy
Input/Output A4

Harmonics

Input/Output A5

Voltage +

Input/Output A6

Demands

Modules

Input/Output A7

Custom
Input/Output A8
11:23:24 HOME DOWN up RIGHT ENTER 18:59:19 101.4 Ccs1 MD-Dyn 0B MENU
e  On the System display in the group Custom, phasor diagram is shown

Phase Voltage System

U1=224.46V

Voltage
11=474.7 mA

Current

U2=225.02V
12= 474.7 mA

U3=226.56 V
13= 474.7 mA

Harmonics

Voltage +

P1=100.20 V¥ 0.94 Ind
P2=100.89 W 0.94 Ind
P3=100.49VV 0.93 Ind

Demands

Modules

f=49.999Hz

Custom

11:23:24 HOME DOWN up RIGHT ENTER 9:59:26 Cs3 Up 10 1.4 Cs1 MENU
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Present values

A PLEASE NOTE

Display of present values depends on connection mode. Therefore display organization slightly differs from one
connection mode to another.

Present values on LCD and TFT display

Organization of measurements on TFT display is, a bit different than on LCD, thou basic concept remains the
same.

Because of physical limitation, LCD display on MC 784 shows maximum of 3 measured parameters at the time
(with some exceptions). TFT on iMC 784 on the other hand have much more possibilities, therefore some data
are combined in order to give the user more complex overview over the measured parameter at once.

A\ PLEASE NOTE

Display of present values depends on connection mode. Therefore display organization slightly differs from one
connection mode to another.

Voltage

Voltage related measurements are listed below:

e Real effective (TRMS) value of all phase voltages (U1, Uz, Us), phase-to-phase voltages (U1, U23, Us1) and
neutral to earth voltage (Un).

e Average phase voltage (U4) and average phase-to-phase voltage (Ua)

e Negative and zero sequence unbalance ratio (Uy, Uo)

e Phase and phase-to-phase voltage angles (@12, @23, ¢31)

e Signaling phase and phase-to-phase voltages (Us12, Us23, Uss1)

e DC component of phase and phase-to-phase voltages including neutral line (=U1, =U2, =Us, =U12, =U23, =U31)

All voltage measurements are available through communication as well as on standard or customized displays.
The device gives out a warning if input signal is too large. In this case when signal representation is not correct
the indicator % is shown above the parameter unit (see example from Custom screen set to show Uy, |1 and P1
below):

99965,
4998 ;'
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Current
Power Quality Analyzer MC 784/iMC 784 measures:

e real effective (TRMS) value of phase currents and neutral measured current (Inm), connected to current
inputs
e Neutral calculated current (Inc), Neutral error current (le = | Inm — Inc|),

e Phase angle between Neutral voltage and Neutral Current (@in), Average current (la) and a sum of all
phase currents (l:)
e  Crest factor of phase currents (CRI1-3)

Irpus =

All current measurements are available on communication as well as standard and customized displays on LCD.

Active, reactive and apparent power

Active power is calculated from instantaneous phase voltages and currents. All measurements are seen on
communication or are displayed on LCD. For more detailed information about calculation see chapter APPENDIX
C: EQUATIONS.

There are two different methods of calculating reactive power. See chapter Reactive power & energy calculation.
Power Quality Analyzer MC 784/iMC 784 issues a warning if input signal is too large. In this case signal
representation is not correct. Indicator % is shown above the parameter unit:

99965,
4.998s , "

Power factor and power angle

Power factor is presented in two forms:
PF or distortion power factor is calculated as the quotient of active and apparent power for each phase separately

and total power angle. It is called distortion power factor since true (distorted) signals are using in equation (all
equations are presented in chapter APPENDIX C: EQUATIONS). A symbol for a coil (positive sign) represents
inductive load and a symbol for a capacitor (negative sign) represents capacitive load.

dPF or displacement power factor represents TRUE displacement power factor, which is based on fundamental
active and apparent power without influence of harmonic components. It represents the angle between first
(base) voltage harmonic and first (base) current harmonic for each individual phase.

For correct display of PF via analogue output and application of the alarm, ePF (extended power factor) is applied.
Itillustrates power factor with one value as described in the table below. For a display on LCD both of them have
equal display function: between -1 and -1 with the icon for inductive or capacitive load.

Presentation of extended PF (ePF)

Load C — <« L

Angle [°] -180 -90 0 +90 +180 (179.99)
PF -1 0 1 0 -1

ePF -1 0 1 2 3
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Example of analogue output for PF and ePF:

MEASUREMENTS

20 mA _A 20 mA

/ 10 mA

10 mA — OmA
i ePF -1 0 1 2 3

0 mA 4—’4—'—> -180° -90°  0° +90°+180°

PF -0 1
-180° -90°  0°
+180°+90°

Frequency

Network frequency is calculated from time periods of measured voltage. Instrument uses synchronization
method, which is highly immune to harmonic disturbances.

Power Quality Analyzer MC 784/iMC 784 always synchronizes to a phase voltage U1. If signal on that phase is
too low it (re)synchronizes to the next phase. If all phase voltages are low (e.g. short circuit) device synchronizes
to phase currents. If there is no signal present on any voltage or current channels, the device shows a frequency
of 0 Hz.

Additionally, the frequency with 10-second averaging interval is displayed.

Energy counters

Three different variants of displaying Energy counters are available:

e by individual counter,
e by tariffs for each counter separately and
e energy cost by counter

At a display of measured counter by tariffs, the sum in the upper line depends on the tariffs set in the instrument.
There are two different methods of calculating reactive energy. See chapter Reactive power & energy calculation.
Additional information, how to set and define a counter quantity is explained in chapter Settings — Energy.

MD values

MD (Maximum Demand) values and time stamp of occurrence are shown for:

e Three phase currents

e  Active powers (import and export)
e Reactive power (ind. and cap.)

e Apparent power

Dynamic demands are continuously calculated according to set time constants and other parameters.
Reset demands are max. values of Dynamic demands since last reset.

Harmonic distortion

Power Quality Analyzer MC 784/iMC 784 calculates different harmonic distortion parameters:

e THD is calculated for phase currents, phase voltages and phase-to-phase voltages and is expressed as
percent of high harmonic components regarding to fundamental harmonic

Power Quality Analyzer MC 784/iMC 784 uses a measuring technique of real effective (RMS) value that calculates
exact measurements with the presence of high harmonics up to 63rd harmonic. Please see Settings — Real time
synchronization source — Harmonic calculation for more information on harmonic calculation.
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Harmonic distortion parameters

Power Quality Analyzer MC 784/iMC 784 calculates different harmonic distortion parameters:

e THD is calculated for phase currents, phase voltages and phase-to—-phase voltages and is expressed as
percent of high harmonic components regarding to fundamental harmonic

e TDDis calculated for phase currents

e  K-factor is calculated for phase currents

Power Quality Analyzer MC 784/iMC 784 uses the measuring technique of real effective (RMS) value that assures
exact measurements with the presence of high harmonics up to 63rd harmonic. Please see Settings — Real time
synchronization source — Harmonic calculation for more information on harmonic calculation.

Flickers evaluation

Flickers are one of most important PQ parameters directly (through light flickering) influencing human feeling.
Flickers are measured in statistically evaluated according to relevant standard IEC 61000-4-15.

For basic flicker measurements on all three voltage phases 1200 readings per second are used. Instantaneous
flicker sensation decimates this sampling rate 8 times (150 instantaneous flicker calculations per second) and
uses approximately 3s averaging time.

With further statistical evaluation short term and long term flickers are calculated.

Pi13 represents instantaneous flicker and is averaged and refreshed every 3 sec. Pi is averaged from 500
instantaneous flicker calculations.

Pimz.3 represents max. value of instantaneous flicker Pi within 3 sec flicker averaging interval and is refreshed
every 3 sec. This value is displayed only on display. It is not available on communication.

Psti1.3 represents 10 min statistical evaluation of instantaneous flicker and is refresh every round 10 minutes
(x:00, x:10, x:20...)

Plti3represents 2 h statistical evaluation of short-time flicker Pst and is refreshed every even 2 hours (0:00, 2:00,
4:00...)

Until the flicker value is calculated the symbol - is displayed.

Flickers

Measurements of current Short term and Long term flickers for phase or phase-to-phase voltage (depending on
mode of connection). Until the flicker value is calculated the symbol “-.--“ is displayed.
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Customized screens

On Power Quality Analyzer MC 784 with LCD display, four different customized screens can be set. First three
screens shows three different user defined parameters whereas the fourth screen displays five different
parameters as a combination of the three parameters of the first screen and the first two parameters of the
second screen.

On Power Quality Analyzer iMC 784 with TFT display, three different customized screens can be set. For each
screen, eight different parameters can be set.

A\ PLEASE NOTE

When, due to mode of connection, an unsupported measurement is selected for the customized screen an
undefined value is displayed.

Example: MC 784 on 4u connection:

-
‘3‘ Main menu = Measurements = Present values = Overview OK / =

Lo 22999 4 P +26H.11 . 22219 4 52,999 H +=7F I35 EEREERHN]
1 22925 W Pl+229.88 12 292k M o -110.92° —= B.8E8 29235k 1
22985 W P2 +344.84 RN 23 2e2dn Mop -1206,11° RN B= @342 29,295k war
22997 W P3R+225.39 1 29282 Mo op 110,940 +=_HE.EEH 29,295k e
I. 11682 A @ +E.11 PE - +l.BB06L ¢ +OER° =7a5,14 29,295k YR
1 1l.Basl A Q1 -8.18 < PFL +llEEeC ¢ -Gaeasl < Ti-egEgr 19,292 5
¢ l.aEEz A G2 48011 PF2 +1.880L ¢  +O081° I2=1.42592 19,292 H
F 8.9881 A G2  +8.18 PF2 +1.880L ¢  +0.62° I23=6.9729 19,232 R
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Min/Max values

All Min/Max values are displayed similar as Present values.

A\ PLEASE NOTE

On Power Quality Analyzer iMC 784 Min/Max values are displayed on the same screen as Present values.

Average interval for min/max values

Min/max values often require special averaging period, which enables or disables detection of short measuring
spikes. With this setting is possible to set averaging from 1 period to 256 periods.

Display of min/max values on MC 784

Present values are displayed with larger font in the middle of the screen, while minimal and maximal values are
displayed in smaller font above and below the present values.

Example of Min/Max screens:

Fhase YWoltage Current Active Powet
Max 231.83 v Max 8019 A Max  +42.0BkN
22433,V 19936 - " 19.044..F
Min 123.57 v Min 0.05 A Min +0.00

Display of min/max values on iMC 784

Present values are displayed with larger font in the middle column, while minimal and maximal values are
displayed in smaller font in the right column, indicated with arrows (down for minimal, up for maximal).

Example of Min/Max values on Power Quality Analyzer iMC 784:
Phase Voltage

226.25V |5 sy
225.03v |7 s

Min/Max values

224.66v |5 2oV
225.31y |; 2o
49.999 H: |, soen

9:08:43  U-THD I Sys Upp MENU
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Display of min/max values — MiQen software
53 micen 21 seing Socko S el |

File Tools Wiew Help
RS- ML SR @ % e |
ﬁ Refresh Address: 33 =MC784 / Goto: = Device £33, IP Address: 10.120.4.173, Port: 10001, Medbus TCP, Timeout 10s <
- Measurements MCT84, Serial number MC024041
@ Parameter Actual Minimum Mapimum
Connection Voltage U1 155,24 W 0,000 V w733V
Voltage U2 0.00 v 0,000 V 42159
" Voltage U3 0,00 V 0,000 V 42156 W
Phase to phase voltage U12 155,25 V 0,000 V 0730V
Settings Phase to phase voltage U23 000 v 0,000 V 000 v
Phase to phase voltage U31 155,26 W 0,000 V w732V
Cument 1 10.039 A 0,00 mA 13585 A
Cument |2 0.00mA 0.00mA 0.00mA
Measurements | | oament 13 0.00mA 0.00 mA 0.00mA
Active Power P1 15533 W 27447 W 37014 W
Active Power P2 0,000 W 0.0mwW 0.0mwW
i@ Active Power P3 0.000 W 0.0mwW 0.0mwW
Analj;li; Total Active Power P 15533 W -2.7447 W 37014 W
Apparent Power 51 15584 VA 0.0mVA 37141 VA
Apparent Power 52 0,000 VA 0,0 mVA 0,0 mVA
Apparent Power 53 0,000 VA 0.0mVA 0.0mVA
- Total Apparent Power 5 15584 VA 0.0mVA 37141 VA
Myences Frequency f 50,020 Hz 0.0mHz £9,741 Hz
Intemal Temperature 373°C 0,00 °C 40,56 °C
Resat Date Time:
k-3 Reset Timestamp 552017 1211:44
Upgrades

|Measure|1'»ed5|~|u|in/|u|ax|Ha|Tnorichp|Ha|Tnorichpp|Ha|Tnonics||61DDD+7U 6100047 | | EN 50160 [ Alamms |
@ Table view [E Graphic view | &% Recorder

Presentation of min/max values — Table view

File Tools View Help
ORAS-MELER (@Y e |
¥4 Refresh Address: 33 [ MC7a4 /A Goto: ~ Device #33, IP Address: 10.120.4,173, Port: 10001, Modbus TCP, Timeout 10s =
) Meazurements MCT84, Serial number: MC024041
Connection
270 — Actual Minimum  Maximum
b U1 165,16 30733 V
uz 0,00 V 42158 V
Settings u3 0,00 v 42,156 V
170
iz 15520 V 307,30 V
uz3 0,00 vV 0,00 Vv
[ Ust 15521 V 307,32 V
Measurements 70 " 10,027 A 13,585 A
2 12 0,00 mA 0,00 mA
13 0,00 mA 0,00 mA
. L] ]
I P1 1.680,8 W 37014 W
@ -30— P2 0,000 W 0,0 mW
Analysis P3 0,000 W 0,0 mw
51 15858 VA 37141 VA
52 0,000 VA 0,0 mVA
130~ S3 0,000 VA 0,0 mvA
My Devices Reset 552017 12:11:44
-230
Ul uz U3 U12 23 U31 12 PW F2 P3 S1 52 53
Upgrades [ Measurements |{ Min/Max || Hamonics Up | Hamnorics Upp | Hammonics | | 61000-4-7 U | 61000471 | EN 50160 | Alams |
@ Table view @ Graphicview &% Recorder |

|

Presentation of min/max values — Graphic view

In graphical presentation of min/max values relative values are depicted. Base value for relative representation
is defined in general settings/Connection mode/used voltage, current range.
For phase voltages and for phase-to-phase voltages the same value is used.
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Alarms

Alarms are an important feature for notifying exceeded user predefined values. Not only for visualization and
recording certain events with the exact time stamp. Alarms can be connected to digital/alarm outputs to trigger
different processes (switch closures, line breaking, motors start or stop...).

It is also very convenient to monitor the alarms history. This is enabled on display and even better on
communication by using the MiQen setting and analysis software.

Alarm menu on display enables surveying the state of ongoing and past alarms.

MC 784

In the alarm menu, groups of alarms with states of individual alarms are displayed. Also connected alarm outputs
are displayed in the bottom line. If displayed alarm output is highlighted it means it is active (relay closed). For
each active alarm a number of alarms is written in a certain group at a certain place: Group 1:
1m m E45HE B B8 Dot stands for alarm not active.

In example below there was 1 alarm, which happened under condition defined in Groupl/Alarm1 (middle
picture). Condition for that alarm was U1 > 250.00 V (right picture). Alarm activated Relay output 2 (middle
picture, highlighted Out2).

Measurements & 1arms Hé 3 %g%%g
Present walues -
MinAMax walues - [Group 2 ........ -> E%EE EE 258.60
Group 30 weveeens Gi1AT -
Graphs time & |Group 4 Liinaaas & |GIRE —-
Graphs FFT Gi1A7 --
R Main menu tP Measurements GiAE --
iMC 784
N Alarms: Group 1 o
@ Measurements 144403 )
£y Alarms ) )
25.1.2016 Ul > 200.00 mV 22440V
Q PQReports
) _ U3 > 300.00 V 22569V
#  Settings Device:
‘N Installation Model: MC784 Waveform I & S0l & 474.7 mA
@ Info Ser.No: M4000000
TFT
R&D Otoce
DOWN uP SELECT 10:12:01 HOME Group 2 Group 4

Alarm menu can be accessed directly from Main menu. In the alarm menu, groups of alarms with states of
individual alarms are displayed. If displayed alarm output is highlighted (red) it means it is active. Switch between
alarm groups with left/right button.
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Example:

Alarms: Group 1 m Alarms present

Present value

Ul > 200.00 mv 22440V
U3 > 300.00 V 22569V

11 > 300.00 A 474.7 mA

Highlighted in red — indicates that alarm is active

When monitoring certain quantity it is possible

to monitor its actual value or its max. demand -
Thermal demand value. This white dot indicates
that Thermal demand is selected.

10:12:01 HOME Group 2 Group 4 [ Switch between Groups

156 | Power Quality Analyzer MC 784/iMC 784



MEASUREMENTS | . ISkra®

Survey of alarms

In a detailed survey alarms are collected in groups. A number of a group and alarm is stated in the first column,
a measurement designation in the second, and a condition for alarm in the third one. An active alarm is also
marked.

7 MiQen 21 - Setting Studio ‘ ‘ P x|

Eile Tools View Help
ALE - BHL S0 0 Y E ™G
By Refresh Address: 33 [EmMc78e # Goto: ~ Device 233, IP Address: 10.120.4.212, Port: 10001, Medbus TCP, Timeout 10s -
@ Measurements MC784, Serial number. MC022657
3 Alam group 1 State Evenis -
Connection 1:UT < 1840V off 3
2:UZ <1656V off 3
w 3 U< 1840V of 3
= 5
Settings 8-
5
7.
@ |-
Measurements | A= aroup 2 State Events
911 <5004 Alam On 1
10:2<5.00A Alam On 1
TP, 11:13<500A Alam On 1
[
Analysis
13:-
14: -
15 - i
16: -
My Devices Alam group 3 State Everts
17:U1 <1840V of 3
A 18: U2 < 1656V of 3
] 13:U3< 1840V O 3
Upgrades 20
21
| Measurements [ Min/Max | Hamonics Up | Hamnonics Upp | Hamonics | | Intethamnanics U | EN 51]160|__ﬂ5m
4] Tableview [l Graphicview | @ Recorder

Presentation of alarms — Table view

7 MiQen 21 - Setting Studio ‘ ‘ P |

Eile  Tools View Help
RS- DEh SR Y IE % S
By Refresh Address: 33 [EMCT84 # Goto: - Device 233, 1P Address: 10120.4.212, Port: 10001, Medbus TCP, Timeout 10s -
@ Measurements MC784, Serial number. MC022657
Connection O 1:U1< 1840V ® 9 11<500A O AT U1 <1840V Q 25:-
© 2:U2< 1656V ® 10:12<500A © 18:U2< 1656V Q 26:-
{:j O 3U3<1840V ® 11:13<500A © 19:U3<1840V Q 27 -
Sett O 4- Q 12:- © 20:- D 28:-
ings
Q 5- Q 13:- O 21:- Q 29:-
- O &- Q 14:- O 22:- © 30:-
o 7- O 15:- O 23:- Q 31:-
L el 0 &- © 16 - o 24:- @ 32-
e, 10
o
Analysis 2
a 6
g
2
My Devices
?I;) o T T T 1
Upgrades 12 3 4 5 6 7 8 9 1010 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 2
B Alarms statistics since 15.2.2016 11:40 Aarm No.
[ Measurements | Min/Max | Hamenics Up | Hamnenics Upp | Hamanics | | Interhamerics U [ EN 50160 |{ Alams
[} Tableview [l Graphicview | @ Recorder

Presentation of alarms — Graphic view

In MiQen software all alarms are presented in tabelaric and graphical form as shown in figures above. For each
alarm the following information is shown:

e  Group association

e  Group Alarm conditions

e Momentary alarm state

e Number of alarm events since last reset
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Demo cycling

Regarding the period that is defined in settings, measurement screen cycling is started until any key is pressed.

A\ PLEASE NOTE

Power Quality Analyzer iMC 784 currently doesn’t support this feature.

Harmonic analysis

Harmonic analysis is an important part of PQ monitoring. Frequency converters, inverters, electronic motor
drives, LED, halogen and other modern lamps. All listed above may cause harmonic distortion of supply voltage
and can influence other sensitive equipment to malfunction or even damage.

In particular vulnerable are distribution level compensation devices whose capacitor banks act like a drain for
higher harmonics and amplify their influence. Higher harmonic currents flowing through capacitors can cause
overheating and by that shortening their lifetime or even explosions.

Monitoring harmonic distortion is therefore important not only to prevent malfunction of household equipment
and to prolong operation of motors but also to prevent serious damage to distribution equipment and to people
working close to compensation devices.

Due to importance of harmonic analysis, a special standard IEC 61000-4-7 defines methods for measurement
and calculation of harmonic parameters.

Power Quality Analyzer MC 784/iMC 784 measures harmonics up to 63™ and evaluates the following harmonic
parameters:

e Phase Voltage/Current harmonic signals and THD Up-n

e Phase-to-phase Voltage/Current harmonic signals and THD Up-p
e  THD Up.n, THD Up-p, THD Ip-nand THD lp-p

e TDD total demand distortion for phase currents

e  CREST factor for proper dimensioning of connected equipment
e K factor for proper dimensioning of power transformers

e Inter-harmonics (10 user defined inter-harmonic values)

e Signaling voltage (monitoring ripple control signal)

A PLEASE NOTE

Some of the above listed measurements are only available on communication.

All of the listed harmonic parameters can be monitored online, stored in internal memory and compared against
alarm condition threshold limit.

The latter is in combination with alarm relay output suitable for notification and/or automatic disconnection of
compensation devices, when too much harmonics could threaten capacitors.
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Display of harmonic parameters

MC 784
Main menu Measurements
Present values
Settings Min/Max values
Resets - Alarms

Installation
28.7.2014 16:53:36

SD card

Info Graphs FFT]

Power supply quality
Demo cycling

& Main menu

Harmonic parameters can be displayed on the device LCD in graphical form and as a table form in MiQen

software:
LCD graphical presentation:

phase voltages.

Hi=eza.94 Mpp 22648 M Display of a Phase Voltage in time space diagram.
\ Displayed are also peak value of monitored phase voltage
and its RMS value. Similar display is also for phase-to-

11=18c.25 A €215 Al Display of a Current in time space diagram. Displayed are
also peak value of monitored current and its RMS value

Display of a Phase Voltage in frequency space diagram.
E% Displayed are also RMS value, unit value (100%), system

E Display of a Current in frequency space diagram.
Z  Displayed are also RMS value, unit value (100%), system

Phase Voltage

Voltage

Current

Energy
Voltage +
Demands

Modules

Custom

w1 1=2Z76.59
18E:=226.28

£=49,932

THD=""1.3 hah - k
1 | frequency and THD value. Similar display is also for
gl Ll . phase-to-phase voltages.
[r1 TI= a3.21

1@8@H= 5381

T=43.951H

THD="5.53
o | frequency and THD value.
i K—

iMC 784
123
@ Measurements 14-4109
L3 Alams 25.1.2016
Q PQReports T
#  Settings Device:
S Installation Madel: MC784 Wavefarm
@ Info Ser.No: M4000000
TFT
R&D Otoce
DOWN upP SELECT

11:23:24 HOME DOWN upP RIGHT ENTER
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Harmonic parameters can be displayed on the device TFT display in graphical form and as a table form in MiQen
software:

Wave Display of a Phase Voltage, Phase to Phase Voltage
and Current in time space diagram.

9:51:58 H-1 Uo Profile H-Up MENU

Display of a Phase Voltage in frequency space

U1=224.04V diagram. Displayed are also RMS value and THD
THD=0.15% value.

U2=225.57V
THD=0.15%

U3=225.93V
THD=0.15%

9:47:58 Wave Flick Cnt H - Upp MENU

Display of a Phase to Phase Voltage in frequency
U12= 39021 space diagram. Displayed are also RMS value and
LHDS0000: THD value.

U23=390.21V
THD=0.00%

U31=390.31V
THD=0.00%

94933 H-Up Sig,Dv E1E2 H-1 MENU

Display of a Current in frequency space diagram.

= 474.7 mA Displayed are also RMS value and THD value.
THD=0.12%

12= 474.7 mA
THD=0.08 %

13=474.3 mA
THD=0.08 %

9:50:31 H - Upp DC E3,E4 Wave MENU
More information about harmonic parameters, especially individual harmonic values, can be obtained when the

device is connected through communication by using the MiQen software.
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Representation of individual harmonics in consists of:

e Absolute value
e Relative value
e Phase angle between base and observed harmonic

PLEASE NOTE

Relative value can be calculated as a percentage of the base unit or as a percentage of the RMS value. Setting of
this relative factor is available under General settings (see Harmonic calculation setting).

Harmonic analysis — MiQen
"‘-—J MiQen 2.1 - Setting Studio - ‘ ‘ El@g

File Tools View Help
ARE-DEL S0 WY 3% ¢

Ty Refresh Address: 33 [EEMC784 # Goto: ~ Device 233, IP Address: 10.120.4.187, Port: 10001, Modbus TCP, Timeout 105 -
Measurements iMC784, Serial number: MC024305
: Hamnics Up 5] L2 13 -
Connection || THD-Up 137% 137 % 137%
Base 22658 V 22660 V 22661 V =
1. Hamanic 100.02% 9997 % 9997%
o= 1. Hamoric - Absolue value 22663 V 22853 v 22654 V
Settings 1. Hamonic - Fhase angle 0.00° 000" 0.00°
2. Hermonic 003% 003% 083%
2. Harmenic - Absolute value 007 vV 007 v 007 vV
2. Hamoric - Phase angle 68.88° 1554° 7193°
Messurements |3 Hamenie 0.71% 0.72% 0.72%
3. Hermonic - Absolute value 161V 163 V 163 V
3. Hamonic - Phase angle 3548° 3507 ° 3749°
e 4. Harmenic 0.01% 002% 002%
P 4. Harmoric - Absolute value 002 V 0.05 v 005 v
4. Harmoric - Phase angle 348" 373" 57797
5. Hermonic 085% 086% 0.86%
@ 5. Harmenic - Absalute valug 193V 195 V 195 v
5. Hamoric - Phase angle 142,01 14022° 14051
My Devices {16 amonio 0.01% 0.00% 0.00%
6. Hermonic - Absolute value 002V 0.00 V 000 V
R 6. Hamonic - Phase angle £9.30° -88.09" 473"
a) 7. Hamnic 045% [ 043%
Upgrades 7. Hermoric - Absolute value 102 v 097V 037 V
7. Hamonic - Phase angle 13705 13458 ° 13838
8. Hermenic 0.00% 0.00% 0.00%
8. Harmenic - Absalute valug 000 vV 000 vV 000 vV
2. Hamoric - Phase angle §3,02° 152,54 ° 2755°
9. Hermenic 0.26% 027% 027% -
Measuremerts | Min/Max |} Hamorics Up || Hamenics Upp | Hamonics | [ 6100047 U | 61000471 | EN 50160 | Alsms |
[11] Table view [}l Graphicview | @ Recorder

Presentation of phase voltage harmonic components — Table view

File Tools View Help
[ I=W—Ral - = N AR N = AT ]

T Refresh Address: 33 EEIMC784 # Go'to: ~ Device 33, IP Address: 10.1204.187, Port: 10001, Modbus TCP, Timeout 105 -
@ Measurements iMC784, Serial number: MC024305
400 24
Connection
—
®
of =7 N
LY =
Settings
> 0] o I.Il.ul.u.ll-,— ——
(&) 1 15 20 25 M 3B/ 40 45 5 55 60
Messurements 2o
200
| ® 5
Analysis 8
400 T T T T
5 10 15 20 -‘
- 1]
—u 2 —13 o | 11 ]?“1‘11} R o s s
My Devices 5 10 15 20 25 30 35 40 45 50 5 60
5t
L
B | f:
£ &
Upgrades ®
0 2 i ¢ H o o 14
4 L
[T Show 1st Hamonic " I.I;I 1 wie

T T

iy e L
10 15 20 25 30 35 40 45 50 55 60

Measurements | Min/Max |{ Up, || Hammonics Upp | Hamonics | | 6100047 U | 61000-47 | [ EN 50160 | Alams|
{14 Tableview ({lj Graphic view | @, Recorder

| % Communication

Presentation of phase voltage harmonic components — Graphic view
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4\ PLEASE NOTE

ccording to the IEC 61000-4-7 standard that defines methods for calculation of harmonic parameters; harmonic
values and inter-harmonic values do not represent signal magnitude at the exact harmonic frequency but
weighted sum of cantered (harmonic) values and its sidebands. More information on this can be found in the
mentioned standard.

Eile  Tools View Help
QLAE- DL SR @ a2 S
Ty Refresh Address: 33 [EJiMCTB4 # Goto: = Device #33, IP Address: 10.120.4.187, Port: 10001, Medbus TCP, Timeout 10s <
Measurements iMCT784, Serial number: MC024305 |
@ Interharmanics Frequency L1 L2 L3 -
Connection 1. Interhamonic 25 Hz 03 A 01 A 00 A
2. Interhamonic 175 Hz 04 A 01 A 00 A =
T 3. Interhamonic 225Hz 03 A 00 A 00 A 1
{:‘ 4. Interhamonic 375 Hz 0.4 A 01 A 0.0 A
Settings 5. Interhamanic 425 Hz 02z A 00 A 0.0 A
6. Interhammonic 575 Hz 03 A 00 A 00 A
7. Interhamonic 625 Hz 0.2 A 00 A 0.0 A
8. Interhamonic 675 Hz 0.3 A 0.0 A 0.0 A
Measurements S. Interhamanic 775 Hz 0.3 A 00 A 00 A
10. Interhamaric 875 Hz 0.2 A 00 A 00 A
Signaling cument Frequency L1 L2 L3
M) Signaling cument 3167 Hz 018 A 0.079 A 0.040 A
Anal;is THD - Side bands L1 L2 L3
THD - Side bands 19853 % 198,23 % 158,05 %
Hamonics - Side bands Ll L2 L3
@ Base 2060 A 8243 A 4122 A
. 1. Hamonic 4499 % 45,04 % 45,07 %
My Deviees | 4 Hamonic - Absolute valus 527 A 3713 A 1858 A
2. Hamonic 0.45% 045% 0.44 %
?‘. 2. Hamonic - Absolute value 009 A 0.037 A 0.018 A
a2 3. Hamonic: 42.04% 42.02% 42.02%
Upgices 3. Hamonic - Absolute value 866 A 3464 A 1732 A
4. Hamonic 0.48% 047 % 0.467%
4. Hamonic - Absolute value 010 A 0039 A 0,015 A -
‘ Measurements I Min/Mazc | Harmonics Up | Harmonics Upp | Hamonics | I 61000-4-7 U |
ﬁ Table view [ﬁ Graphic view Recorder

Presentation of 10 phase voltage inter-harmonic components — Table view

-
Eile  Tools View Help
BLE-DEL SR 3 % @
8‘ Refresh Address: 33 E\MC?EQ /4 Goto: ~ Device 233, IP Address: 101204187, Port: 10001, Modbus TCP, Timeout 10s =4
Measurements iMCT84, Serial number: MC024305
4 14 27
Connection
= LS
o 054 T
(o | b
fﬂ‘ ]
]
Settings 0 0 T e
25 175 225 375 425 575 625 675 775 875 Hz o 1% 20 25 30 3/ 40 45 50 55 60
14 27 ot
= kS -
Measurements o 05 . 1— =
— o
= [} 0 —|~ Rilpnninlans oo .
hg? 25 175 225 375 425 575 625 675 7/5 875 Hz o 5 0 15 20 25 30 3/ 40 45 B0 55 60
Analysis 19 24
= LS
@ 5 057 -
My Devices ]
| o Bilsnnlnlans_ ..
T T T u T u T T T T T
25 175 225 375 425 575 625 675 775 875 Hz o 0 15 20 25 30 35 40 45 50 55 60
?-] 5 U L1
g 13 L3
I T T T T 1 I T T T T T
0 2 16 24 a2 40 0 2 4 & 2 10
my %
‘ Measurementsl Min,/Max | Harmenics Up | Hamenics Upp | Harmenics | |; 6 _ElGTDDD-‘I—T\ I EN 50160 I .Narms‘
ﬁ Table view @ Graphic view f;: Recorder

Presentation of phase voltage inter-harmonic component — Graphic view
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PQ Analysis

PQ analysis is a core functionality of the Power Quality Analyzer MC 784/iMC 784. PQ (Power Quality) is a very
common and well understood expression. However it is not exactly in accordance with its actual meaning.

PQ analysis actually deals with Quality of Supply Voltage. Supply Voltage is a quantity for quality of which utility
companies are responsible. It influences the behavior of connected apparatus and devices.

Current and power on the other hand are the consequence of different loads and hence the responsibility of
consumers. With proper filtering load influence can be restricted within consumer internal network or at most
within single feeder while poor supply voltage quality influences a much wider area.

Therefore indices of supply voltage (alias PQ) are limited to anomalies connected only to supply voltage:

Power Quality indices as defined by EN 50160

Phenomena PQ Parameters

Frequency variations Frequency distortion

Voltage variations Voltage fluctuation
Voltage unbalance

Voltage changes Rapid voltage changes
Flicker

Voltage events Voltage dips

Voltage interruptions
Voltage swells
Harmonics & THD THD

Harmonics
Inter-harmonics
Signaling voltage

For evaluation of voltage quality the device can store main characteristics in the internal memory. The reports
are made on the basis of stored data. Data of the last 300 weeks and up to 170,000 variations of the measured
qguantities from the standard values are stored in the report, which enables detection of anomalies in the
network.

MiQen software offers a complete survey of reports with a detailed survey of individual measured quantities and
anomalies. A survey of compliance of individual measured quantities in previous and actual monitored periods
is possible.

Online monitoring

When all PQ parameters are set and analysis is enabled (information about settings for PQ analysis can be found
in a chapter Conformity of PQ according to EN 50160) PQ starts with defined date and starts issuing weekly
reports (if monitoring period setting is set to one week).

MiQen software enables monitoring state of actual period and of previous monitoring period. Both periods can
be overviewed on the device display just as well.
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Example of a PQ report for an actual period is generated on device display. More detailed information about PQ
is available through communication.

Actual period o . o i

St art. : p5.e1.2m13| | Basic information about actual monitoring period. The
End : 11.81.2013 . . .
Ctatuz ¢ Mot comel. | |Period here is not completed and currently not in
Compila. @ M . .

oneL e compliance with EN 50160.

Feport.: 22813
Actual period .
Frequency 1 v | |Display of current status of PQ parameters. Some
Frequency 2 x . X X
Unbalance ¥ ||(Frequency 2) are currently not in compliance with EN
oltage 1 v

oltage 2 L 50160.
Feport.: 272813
Actual period
THO v )
Harmonics v | |Display of current status of PQ parameters. Some (Long
Short flickers i . . .
Long flickers X | flickers) are currently not in compliance with EN 50160.
Eapid Y. cha. P
Feport: =/ 2813
Actual period
Dverwoltages v . X
Dips ¥ | |Display of current status of PQ parameters. All are in
Short inter. W . .
Lona inter. ¥ | compliance with EN 50160.

ignalling w. Pv

eport: 272813
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Example of a PQ report for an actual period is generated on device display. More detailed information about PQ

is available through communication.

PQ Reports 4 Basic information about actual monitoring period. The
period here is not completed and currently not in

Actual report i
Start: 20.01.2016 Compliance: compliance Wlth EN 50160
Previous report

End: 23.01.2016 Status: Not Complete

Freq. Vok Unbal RWC Flick. Dip Swel inter. THD's Har SigV.

10:19:31 HOME PREVIOUS REPORT DETAILS TABLE

Report: 4 / 2016 4 Display of current status of PQ parameters for actual
monitoring period. Some are currently not in compliance
with EN 50160

10:22:33 BACK PREVIOUS REPORT

N4

PQ Reports Basic information about previous monitoring period. The

ri here is n mpl n rrently not in
period here is not completed and currently not

Start: 03.01.2016 Compliance: compliance Wlth EN 50160

Previous report End: 20.01.2016 Status: Not Complete

Frea. Vok Unbal. RWC Flick. Dip Swel inter. THD's Har SiaV.

10:20:29 HOME ACTUAL REPORT DETAILS TABLE

Report: 4 /2016 4 Display of current status of PQ parameters for previous
monitoring period. Some are currently not in compliance
with EN 50160

10:21:57 BACK ACTUAL REPORT
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Online monitoring of PQ parameters and reports overviewing is easier with MiQen software.
& MiQen 2.1 - Setting Studio (= (=) it
Eile  Tools View Help
£ Refresh Address: 33 [EEMC734 / Goto: ~ Device #33, IP Address: 101204212, Port: 10001, Medbus TCP, Timeout 10s <
— Eg'a Measurements MC784, Serial number: MC022657
?'j}"\g Actual monitering period Start date End date Status Compliance Standard o
Connection Report: 06/2016 11.2.2016 122016 Mot complete Failed EM 50160
Parameter L1 (System) L2 L3 Multi Phase Compliance Reqguired Quality
. Frequency Vanations 1 100,00 % 0K 99.5 % / Week
f-"- 1 Frequency Variations 2 100,00 % oK 100 % / Week
Se’:tfngs Voltage Variations 1 100,00 % 100,00 % 100,00 % 0K 95 % / Week
Voltage Variations 2 100.00 % 100.00 % 100.00 % 0K 100 % / Week
Voltage Unbalances 0,00 % Failed 95 %L/ Week
Rapid voltage changes o 1] o o Info anby
Measurements Flickers Pt 100,00 % 100,00 % 10000 % oK 95 %/ Week
Voltage Dips ] 1] 0 ] Info only
Voltage Swells ] 1] 0 ] Infa onty
i ?4 Short Interuptions 0 0 0 0 Info only 3
A.:Ialy;is Long Interuptions o o i o Info anby
THD's 100,00 % 100,00 % 10000 % oK 95 % / Wesk
Hamonics 100,00 % 100,00 % 100,00 % 0K 95 %/ Week
li—;f;]’ Signaling voltage 100,00 % /100,00% | 100,00 % /100,00 % | 100,00 % /100,00 % 0K 59 % / Day
- EN 61000-4-30 L1 (System) L2 L3
MyDevices | fpicieers Pat 100,00 % 100,00 % 100,00 %
Previous monitoring period Start date End date Status Compliance Standard
h”'l Report: 06/2016 811.2012 11.22016 Mot complete Failed EN 50160
- Parameter L1 {System) L2 L3 Multi Phase Compliance Required Quality
Upgrades Frequency Variations 1 100,00 % 0K 55,5 % / Week
Frequency Variations 2 100.00 % 0K 100 % / Week e
Voltage Vanations 1 100,00 % 100,00 % 100,00 % 0K 95 %L/ Week
Voltage Varations 2 100,00 % 100,00 % 700,00 % QK 100 %/ Week
Voltage Unbalances 0,00 % Failed 95 %/ Week
Rapid voltage changes ] 1] 0 ] Info only
Flickers Pit 100,00 % 100,00 % 100,00 % 0K 95 %/ Week
Voltage Dips o 1] o o Info anby il
| Measuremerts I Min/Max I Hamonics Up | Harmonics Upp I Hamanics | I Interharmonics LU | EN 50160 | Alams
L] Tableview @ Graphic view Recorder

Presentation of PQ parameters and overall compliance status for actual and previous monitoring period — Table view

For all parameters, the following basic information is shown:

Actual quality

Actual quality is for some parameters expressed as a percentage of time, when parameters were inside limit lines
and for others (events) it is expressed as a number of events within the monitored period.

Actual quality is for some parameters measured in all three phases and for some only in a single phase (e.g.
frequency). Events can also occur as Multi-Phase events (more about multiphase events is described in following
chapters)

Events are evaluated on a yearly basis according to EN 50160. Actual quality information is therefore combined
of two numbers (x / y) as shown in the figure above, where:

e X.. number of events in monitored period
e Y ..total number of events in current year

Required quality

Required quality is a limit for compliance with standard EN 50160 and is directly compared with actual quality.
The comparison result is the actual status of compliance.

More information about the required quality limits can be found in standard EN 50160.

A\ PLEASE NOTE

To make the complete quality report the aux. power supply for Power Quality Analyzer MC 784/iMC 784 should
not be interrupted during the whole period for which the report is requested. If firmware is updated or power
supply is interrupted within a monitoring period, quality report is incomplete — Status: Not complete.

166 | Power Quality Analyzer MC 784/iMC 784



|[&lskra

MEASUREMENTS
File  Tocols View  Help
QAES-AEEG SLl Y IH S e
I Refresh Address: 33 [EEMC7a4 # Goto: = Device 233, IP Address: 10.120.4.212, Port: 10001, Modbus TCP, Timeout 10s -
@ Measurements MC784, Serial number: MC022857
Tt < fl Report: 07/2016
2 Compliance: Failed Report: 06/2016
o5 o B = B3 100 Status: Mot complete
[
"'.“j -u
Setiings z L o M —
e L2
2 I
) o L1
o ] 2 4 [ 8 10
32 E
Measurements = e %
' L2 I |
by ] 1 1 B L ]
==, | , ; ! |
] 1 0 10 20 30 40
e - |
Analysis [ MP
3 = L
L T T T T T 1 c% g [
o U }
T L2 0 2 4 6 8 10
o3
My Devices - : : : : : Lz P —
E= e
L1 & e+
50 5 —
‘?ll’} = | ! . ; ; ! ] L] 5 10 15 20 25 30
Upgrades 70 75 20 85 80 95 100 |
= MP
5 U S L.
z e 5 L2,
& 1 3|
%0 2 34 % 3 100 0 2 4 6 8 10
Measurements I Min/Max | Hamonics Up | Hamonics Upp | Harmanics | | Interhamonics L
ﬁ Table view [ﬂ Graphicview | % Recorder

4

Graphical presentation of PQ parameters and overall compliance are available only for actual monitoring period:

o Darker green color marks required quality

e Light green color marks actual quality

e Red color marks incompliance with standard EN 50160
e  Grey color at events marks number of events

e MP at events marks Multi phase events

Power Quality Analyzer MC 784/iMC 784
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PQ records

Even more detailed description about PQ can be obtained by accessing PQ reports with details about anomalies

in internal memory.

Structure and operation of internal memory and instructions on how to access data in internal memory is
described in chapters Device management and Internal memory).

After memory has been read information about downloaded data is shown.

N
“i MiQen 2.1 - Setting Studio E@Q
File  Tools View Help
| -8 G SRR A= L]
Ty fefresh Address: 33 [EMCT34 /# Goto: = Device £33, IP Address: 10.120.4.212, Port: 10001, Modbus TCP, Timeout 10s =
B 5 Settings
Cdhnection . .
Memary @
Yeid "Head iemany | Fomat | Memory Info
% |
Settings Read options
File name Datal.dd2
s Fain C\MiQGen' Data\ MCO22657:2016 =
[F] Official reading (Password)
e, Memory part
ko
Analysis [T] Recorder &
[ Recorder B
[ Recorder C
@')ﬂ [] Recorder D
A ] Al _—
My Devices Qualty reports
Quality deviations
Upgrades
L
y

Read Power Quality memory

.
&7 MiQen 2.1 - Setting Studio [E=N R =
Fle Tools View Help

AAES-Odh SR % 3 %G

Ty Refresh Address 33 [EEIMCTa4 / Goto: ~ Device#33, 1P Address: 10.120.4.212, Port: 10001, Medbus TCP, Timeout 10s M
- ] Analysic C:AMiQen\Data\MC022657\2016\ Datal.dd2
Connection Summary
Device
Feit 7
‘n‘,& Type: MC784
Settings Seral number MC022657
Software version: 073
Description: TESTNA SERWA

Location: EMLGAZ

Data transfer
Measurements

Transfer date 11.22016 75614
Recorder A Records: 0
re W Recorder B Records: 0
o Recorder C Records: 0
Analysis Recorder D Records: 0
Alams Records: 0
Quality reports Records: 4 28.12016t0 11.22016
@v)qj‘ Quality deviations Records: 1533 19.1.2016t0 11.22016
-
My Devices
e
Upgrades

| Summany.i| Recorder A | Recorder B | Recorder C | Recorder D | Alams | Quaity reports |

Information about downloaded data with tabs for different memory partitions
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All information about PQ is stored in the Quality reports tab.

Ele  Tools View Help
QE-0HdR S0 @ % RS
Ty Refresh Address: 33 [EEMC7B4 /4 Goto: = Device £33, IP Address: 10.120.4.202, Port: 10001, Modbus TCP, Timeout 10s <
) 48 Analysis CAMiQen\Data\Datal.dc2 |
@ Report Start Compliance Status Deviations evaluation -
Connection Not com 3 .
06/2016 3112016 622016 Failed Not complete All deviations Monitoring time: 6.21:00:00 A
05/2016 2412016 3012016 Failed Complete All deviations 3
Pl 04/2016 17.1.2016 2312016 Failed Not complete All deviations Moritoring time: 6.21:20:00
03/2016 10.1.2016 16.1.2018 Failed Not complete All deviations Monitoring time: 6.21:50:00
Settings 02/2016 3.1.2016 9.1.2016 Failed Complets Al deviations
01/2016 27122015 212016 Failed Complete Al deviations
52/2015 20122015 26122015 Failed Complete Al deviations
51/2015 13122015 15122015 Failed Complete Al deviations
Measurements 5042015 £.12.2015 12.12.2015 Failed Not complete All deviations Monitoring time: 6.22:00:00
43/2015 30.11.2015 5122015 Failed Not complete All deviations Monitoring time: 5.14:30:00 S
= Monitoring parameters EN 50160 - (#) Custom limits or settings Create PQ Report
P
n
i Parameter Compliance L1 (System) L2 L3 Mutti Phase Required Quality Limit Deviations
Analysis Frequency Variations 1 (%) oK 100,00 % - - 99,9 %/ Week +0.5% Show deviations
Frequency Vanzations 2 () QK 100,00 % - - 100 % / Week 10520 Show deviations
Voltage Varations 1 (#) Failed 8586 % 8586 % 85,86 % 95 %/ Week 2 Show deviations
@ Voltage Varations 2 (#) QK 100,00 % 100,00 % 100,00 % 100 % / Week +10% Show deviations
Voltage Unbalances Failed 0,00 % - - 95 %/ Week 2 Show deviations
My Devices - —
Rapid voltage changes - 1 1 1 1 Info only 2% Show deviations
Flickers Pst - 9231 % 5231 % 9231 % Infa only 1 Show deviations
?1 Flickers Pt oK 100,00 % 100,00 % 100,00 % 95 % / Week 1 Show deviations
Tiel) Voltage Dips - 0 0 0 0 Info onby 50% Show deviations
Upgrades Voltage Swells - 0 ] 1] 0 Info anly 110% Show deviations
Short Interruptions (#) - 1] 0 0 1] Info only 10%, <180s Show deviations
Long Intermuptions () - 1] 0 0 1] Info only 10%, =180s Show deviations
THD's (#) OK 100,00 % 100,00 % 100,00 % 95 % / Week 8% Show deviations
Harmonics (H) QK 100,00 % 100,00 % 100,00 % 95 %/ Weele 05% .. 6% Show deviations
Signaling voltage () QK 100,00 % 100,00 % 100,00 % 99 % / Day pes Show deviations
Summary | Recorder A I Recorder B | Recorder C I Recorder D I HMams | Quality reports
_—

Main window of recorded PQ reports

The main window is divided into two parts. Upper part holds information about recorded periodic PQ reports

and lower part about each of the upper reports.

For each of the monitored parameters it is possible to display an anomaly report. This represents a complete list
of accurately time stamped measurements that were outside PQ limit lines.

&5 MiQen 2.1 - Setting Studio £ MiQen 2.1 - Setting Studio. _ _
File Tools View Help ;u. (r> G Lthl‘ SETST ]
Z-mdban =]
B -HdbElle Qg ket e 3 e o+ LT A 00 DL Vo, M 1, e 20 i
¥y Refresh Address: 33 [EMCT34 # Goto: » Device®] T Anave TR E———
i Analysis Rapld voltage changes, 7.2.2016 - 13.2.2016
Connecton
Stan End Compliance Status [ p— - Dasbens 1] Clace |
Connection S End +asc Val 131 Yau vl Duiion
3112016 £22016 Falled Not con] [67] : o
2412016 30.1.2016 Falled Comple] Thgp L6 ImsienE | 2 020200050
@'." 17.1.2018 2312016 Failed Not con] [72om15 1 29 175as [72AvR 1S BN | O 214 v | mmmen
10.1.2016 16.1.2016 Failed Not conf
S tings 312006 9.1.2016 Failed Complet]l \oormmarersc
27.12.2015 212018 Falled Complet]
20.12.2015 26.12.2015 Failed Comple] —
13122015 19.12.2015 Falled Complet] g
£122015 12.12.2015 Falled Notconf — Avelei
30.11.2015 5.12.2015 Falled Not conf
, Monitoring parameters EN 50160 - (#) Custom limits or settin A
o, My Devices
i} Parameter Complance L1 (System) L2 [
Analysis Frequency Variations 1 () oK 100.00% - -
Frequency Vanations 2 () oK 100,00 % - - E
ottage Vanations 1 (t) Failed 85,86 % 85.86 % 85 & Upgiades, Summay | Recordar A | Recorder B [ Recorer € | Recorcer = | 4ams | acity reports
Voltage Variations 2 (£) 0K 100.00% 100.00% 1004
My Devices Voltage Unbalances Failed 000% - - ¥5 7 7 Week oW Gfvisions
Rapid vottage changes - 1 1 1 1 Info only =27, Show devistions
Flickers Pt - 92.31% 92.31% 92.31% Info only 1 Show deviations
Fl Flickers Pit oK 100,00 % 100,00 % 100,00 % 5% / Week 1 Show devistions
O] Voltage Dips - 0 ] 0 0 Info only 90% Show deviations
Upgrades Voltage Swells - 0 [ ] ] Info only 110% Show deviations
Short Interuptions () - 0 [ 0 0 Info orly 10%, <180 Show deviations
Long Intemuptions () - 0 0 0 0 Info only 10%, >180s Show deviations
THD's () 0K 100,00 % 100,00 % 100,00 % 95 % / Week 2% Show deviations
Hamonics () oK 100.00 % 100.00 % 100.00 % 95% / Week 05% .. 6% Show deviations
Signaling voltage () 0K 100.00% 100.00% 100.00% 99% / Day 2% Show deviations
[ Summary | Recarder A | Recorder B | Recorder C | Recarder D | Aams | Quaity reports |
J

By clicking on “Show details” for each PQ parameter MiQen displays time-stamped measurements (events), which were outside limit lines

Power Quality Analyzer MC 784/iMC 784
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Flagged data evaluation

Flagged data represent data (recorded events) that has been flagged (marked) according to the flagging concept
IEC 61000-4-30.

Flagged data are power quality records, which have been influenced by one or more voltage events
(interruptions, dips, swells).

The purpose of flagging data is to mark recorded parameters when certain disturbances might influence
measurements and cause corrupted data. For example, voltage dip can also trigger the occurrence of flicker,
inter-harmonics ... In this case all parameters which were recorded at a time of voltage events are marked
(flagged).

A PQ report will omit or include flagged data according to appropriate settings (please see chapter Settings —
Conformity of voltage with EN 50160 standard — Flagged events setting).

A PLEASE NOTE

Regardless of this setting, readings will always be stored in recorder and available for analysis. Flagging only
influences PQ reports as a whole.

In evaluation of PQ parameter details it is possible to show:

e Allevents
e Non-flagged events

As depicted in the figure below.
Flickers Plt, 20.12.2015 - 26.12.2015

-

Deviations: § | Close

Filter: |N|:ur1 Flagged deviations

St All events Phase Pverage Duration Flagged

24122015 14:00:00 | 24.12.2015 20:00:00 1 1.10 06:00:00 No
24122015 14:00:00 | 24.12.2015 18:00:00 2 1.1 04:00:00 No
24122015 22:00:00 |25.12.2015 00:00:00 3 1,05 02-:00:00 No
25122015 04:00:00 |25.12.2015 08:00:00 1 1.05 04:00:00 No
25122015 04:00:00 |25.12.2015 06:00:00 3 1,02 02-:00:00 No
25122015 06:00:00 |25.12.2015 08:00:00 2 1.4 02:00:00 fes
25122015 D6:00:00 |25.12.2015 08:00:00 3 143 02:00:00 fes

Display of all or non-flagged events

Multiphase events

According to the EN 50160 standard events (interruptions, dips, swells) should be multiphase aggregated.
Multiphase aggregation is a method where events, which occur in all phases at a same time, are substituted with
a single multiphase event since they were most likely triggered by a single anomaly in a network.

However, to eliminate possibility of information loss all events should be recorded. Therefore during a

multiphase anomaly four events are recorded. Three events for each phase and an additional multiphase event.
Rapid voltage changes, 20.12.2015 - 26.12.2015

Filter: | All events *| | Dewviations: 3 | Close
Start Phase Value [%] Duration

Phase events

H1E IMU|tiP|"IESE events .
2412 20 s Ty ZE T TzZuTTusEyzd 730 2 567 -13.04 | 00:00:00.040
24122015 06:45:24 657 |24.12.2D15 06:45:24 727 3 523 -12.03 | 00:00:00,030

“Phase” column in a list of events marks multiphase event with “-“. In this example one event accrued on second
phase, one on third phase and one is a multiphase event.

Definition for multiphase dip and swell is:

“Multiphase event starts when voltage on one or more phases crosses threshold line for event detection and
ends when voltage on all phases is restored to normal value”
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Definition for multiphase interruption is:

“Multiphase interruption starts when voltage on all three phases crosses threshold line for interruption detection
and ends when voltage on at least one phase is restored to normal value”

Phase 1 ! ! ! ;
Phase 2
Phase 3
e L] I I N Dip treshold
________ L _ _ _ _ _|_ _Interruption threshold
. PINTstarté—4PINTend |
PDIP start @ * PDIP end
; P— 1
_________ 1 _|__ _swellthreshold
Phase 1
Phase 2
Phase 3

PSWL end

[ P

[
|
|
I
3
PSWL start=
Graphical presentation of multiphase (PDIP, PINT, PSWL) event detection

Voltage event details are displayed in two ways. First as a list of all events with all details and second in a table
according to UNIPEDE DISDIP specifications.
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&5 MiQen 2.1 - Setting Studio [E=EEER

File  Tools View Help

BAE-OEm S0 (WY H %G

4 Refresh Address: 33 [EMCT74 / Goto: = Device £33, IP Address: 101204162, Port: 10001, Medbus TCP, Timeout 10s <
. 4 Analysis C:\MiQen'Data\Data2.dd2
ig Voltage Dips, 13.12.2015 - 19.12.2015
Connection
Filter Al events ~ | Deviations: 10 | Close
Statistics 10- 200 ms > 200 ms > 500 ms >1s 5-60s Cther (> 60s)
Fad 80<Un<90% 8 0 0 0 0 0
"‘_fll T« Un<80% 0 0 0 0 0 0
Settings A0<n<70% 2 0 0 0 D 0
5zln<40% 0 0 0 0 0 0
= Un<5% o o o o o 0
Start End Phase Minimum [%] Minimum [V] Duration
Measurements 16.122015 18:23:52.848 | 16.12.2015 18:23:52.918 = .
16122015 18:23:52.848 |16.12.2015 18:23:52,918 2 56.85 130,76 | 00:00:00.070
., 16122015 18:23:52,855 |16.12.2015 18:23:52,915 3 8525 156,08 | 00:00:00,060
_1‘?2 16122015 18:24:24,088 |16.12.2015 18:24:24138 - 8845 20344 | 00:00:00,050
Ar;‘gl_;,r;is 16122015 18:24:24088 |16.12.2015 18:24:24138 2 8845 20344 | 00:00:00,050
16.12.2015 18:53:51,554 |16.12.2015 18:59:51,604 - 89,34 20548 | 00:00:00,050
16.12.2015 18:59:51,654 [16.12.2015 18:55:51,604 1 85,34 205,48 | 00:00:00,050
- 18122015 15:20:43,092 |18.12.2015 15:20:43,162 - 84,54 194,44 | 00:00:00.070
é)ﬂ 18122015 15:20:43,092 |18.12.2015 15:20:43,162 3 8548 196,60 | 00:00:00.070
My Devices 18122015 15:20:43035 | 18122015 15:20:43.159 1 84,54 154,44 | 00:00:00,060
2
Upgrades | Summary I Recorder A I Recorder B I Recorder C I Recorder D I Alams | Quality reports |

Presentation of Dips and Interruptions in a list (only four events) and in a statistics table

LCD navigation

MC 784

Main menu Measurements

Present values
Settings Min/Max values
Resets - Alarms
SD card Graphs time
Info Graphs FFT
Installation Power supply quality
28.7.2014 16:53:36 Demo cycling

& Main menu

.7
‘2‘ Main menu > Measurements > Present values > Voltage / Current / Power / PF & Power angle / Frequency /
Energy / MD values / THD / Flickers / Custom / Overview / Analog input

.
€29 \ain menu > Measurements > Min/Max values > Phase Voltage / Phase-Phase Voltage / Current / Active
Power / Apparent Power / Frequency / Date&Time of Reset

-
®Z9% \lain menu > Measurements > Alarms > Group 1/ Group 2 / Group 3/ Group 4

®Z9% \iain menu > Measurements > Graphs time > Phase Voltage / Phase-Phase Voltage / Current

-
B

Main menu > Measurements > Graphs FFT > Phase Voltage / Phase-Phase Voltage / Current

-
9

Main menu > Measurements > Power supply quality > Actual period / Previous period
M

-
)

ain menu > Measurements > Demo cycling
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iMC 784
~ Phase Valtage
Voltage
@ Measurements 14 :4 1 '09 ourrent
B Alarms 25.1.2016
Q PQReports B
?/\ Settings Device: Harmaonics
N\ Installation Madel: MC784 Waveform Voltage +
® Info Ser.No: M4000000 Demands
TFT Modules
R&D Otoce Custom
DOWN upP SELECT 11:23:24 HOME DOWN uprP RIGHT ENTER

Main menu > Measurements:

e Voltage
e Current
e Power
e Energy

e Harmonics
e Voltage +
e Demands
e Modules

e Custom

Power Quality Analyzer MC 784/iMC 784
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PQDIF and COMTRADE files on MC 784/iMC 784 — concept

description

Power Quality Analyzer MC 784/iMC 784 stores recorded data in standardized PQDIF and COMTRADE file
formats. This concept was introduced for compatibility purposes with 3rd party software, which enable data
viewing and analyzing by means of simple file importing.

The PQDIF acronym stands for Power Quality Data Interchange Format, and represents a binary file format
according to the IEEE Std. 1159.3-2003. The primary purpose for introducing this standard was to exchange
voltage, current, power, and energy measurements between software applications. The COMTRADE acronym
stands for Common Format for Transient Data Exchange, and represents a file format specified in IEEE Std.
C37.111. This file format was defined for storing oscillography and status data related to transient power system
disturbances.

For viewing records of both types we recommend the PQDiffractor Viewer which can be freely downloaded from
http://www.electrotek.com/pqdiffractor/ or any of the software supporting these formats.

Power Quality Analyzer MC 784/iMC 784 instrument has a list of advanced recorders (which are described in
chapter Settings —Advanced recorders). These recorders are listed below together with their file storage options:

Recorder Type Supported file record format
Waveform recorder PQDIF and COMTRADE
Disturbance recorder PQDIF and COMTRADE

PQ recorder PQDIF

4 Fast Trend Recorders PQDIF

Apart from selecting which one of the available file formats data will be stored-in, some other file record related
parameters must also be specified when setting up the a recorder. These parameters are recording resolution,
recorded parameters, pretrigger/posttrigger time (for Waveform and Disturbance recorders only) and file
generation period (for fast trend periodic recorder).

Working with PQDIF and COMTRADE files on the device

All created recorder files can be accessed through FTP. This is normally done through the MIiQEN setting &
Analysis software within the My Devices section of the SW. Another way is to directly connect to Power Quality
Analyzer MC 784/iMC 784 using one of the standard FTP clients. To see how data in the internal device recorder
is structured please see Appendix F.

Accessing PQDIF files

Under every one of the advanced recorders a desired file format can be chosen by the user. For the PQ advanced
recorder this selection is shown below:

174 | Power Quality Analyzer MC 784/iMC 784


http://www.electrotek.com/pqdiffractor/

MEASUREMENTS | ISkra®

&5 MiGen 2.1 - Setting Studia [
File  Tools Miew Help
AR BHL S0 @ % E 2@
Ty Refresh Address: 33 [ Mc7e4 /& Goto: ~ Device #33, 1P Address: 10.120.4.202, Port: 10001, Modbus TCP, Timeout 10s <
f.'i‘ Settings MCT84, Serial number: MC022657, Read at 8:27:19
-8 Trend recorder B * | Setting Value
Connection @ Iren: recu:sr([:) Data forma Paif = I
F;“ﬁ' rend recarder Frequency storage interval T secands
- Advanced recorders :
Voltage storage interval 10 minutes
(4 i‘j Logical inputs
frm Logical functions Voltage Unbalance storage interval 10 minutes
1 -
Se:tings Triggers Short term Flicker Pst storage interval 10 minutes
Transient tiggers Long term Flicker Pit storage interval 2 hours
0] PQ Event tiggers THD storage irterval 10 minutes
' 8 Edtemal triggers Hamonics 1to 25 storage interval 10 minutes
y & Bthemet triggers Signal vokage storage irterval 3 seconds
easurements _‘ Digtal triggers
i..23p Combined triggers
— BL% Recorders
@ Wavefom recorder [
AI"\‘;E[;iS Disturbancs recorder
PQ recorder
- |o1 Fast Trend recorders
J.q ‘L& Recorder 1
h Recorder 2
My Devices 1y Recorder 3
E Recorder 4 =
F‘l —--M Power supply quality
L_» i Frequency variations
U “—j - Y}, Voltage variations
pgrades - ) Volkage changes
@ PQevents (4) Data format Password: 2
= di Hamonics & THD Select type of data presentations format. All records are presented in one of possible data formats for further presertations and
i Interharmonics evaluation
- a Reset m

MiQen —Select type of data presentations format PQdif

Procedure of accessing PQDIF files:

In order to access PQDIF files which are stored on the device the device first needs to be added to My devices.
To do this the device from which you require recorded data should first be selected from the list of available
devices or by directly entering its" communication settings:

MiQen — Choosing a device from a list

By clicking on Add to My devices we can add the chosen instrument into My devices:
&7 MiQen 2.1 - Setting Studio e ) [

Eile Tools Wiew Help
<= RN RN N = A

Ty Refresh 3 | Address: 33 ~ Goto: ~ .

W1 Connection

Connection Selected device Communication port Searching
Type Port 192.168.1.2
) )
{,:_ Serial number Setting 10001 , Scan the network
Settings 1
Add to My devices % Change settings @, Browse ethernet devices

©

Measurements

f B
Communication pert ﬂ

Senal | Ethemet | USB [ IR [ LPR | Rag |

Analysis 2| 1P Address: 192.168.12

IF Port: 10001
ﬁ—‘
evi Frotocol _

My Devices ocol Modbus TCP -

Response timeout (sec): 10 =

7

Upgrades
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L7 MiQen 2.1 - Setting Studio e B |
Eile  Tools View Help
BAE-EEE SIRE - =R AL
Ty Refresh Address: 33 [EMC734 /= Goto: - Device #33, IP Address: 192.168.1.2, Port: 10001, Modbus TCP, Timeout 10s <
’ W1 Connection
Connection Selected device Communication port Searching
Type: MC784, Soft Ver: 0.73 Port 192.168.1.2
b . Scan the network
f'-m Serial number: MC022657 Setting: 10001
» . -
Settings 1 @\_ . Device properties e — - ﬂ
L~ Add to My devices Ernet devices
Device
Serial number: MC022657
Measurements ToresiTe MCTa2
Device group: Not defined (My network) hd
._1;?% Description: TESTNA SERWA
Analysis Location: EML GAZ
Commurication #33. 192.168.1.2. 10001. Modbus TCP. 10s
é%, Datadirectory:  C:\MiGen'\Data\MCI22657 L)
LA
My Devices Subdirectoriss [Year]
2| FTP Access
P'] FTP Server: ftp://192.168.1.2
)
Upgrades Usemame: ftp Username: ftp
Password: wes| Password: ftp
==
L

MiQen — Add the device to My devices

A dialog box appears where the user chooses basic parameters such as PQDIF file storage location and FTP
credentials:

The default read-only access username and password are:
Username: ftp

Password: ftp
[ Device properties ﬂ‘

Device
Seial number: MCO22657
Device type: MC784 hd
Device group: [Nat defined (My network) -
Description: TESTNA SERIA
Location: EML GAZ

Communication #33,10.1204 212, 10001, Modbus TCP. 10s [, |
Dita directory: C:\MiQen'\Data\MC022657 E]

Subdirectoriss [Year]

FTP Access
FTP Server:
Usemame: ftp
Password: ee

A

MiQen — Entering device properties within My devices
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After this click, My devices tab located in the bottom left and the FTP Download tab at upper right:

&7 MiQen 2.1 - Setting Studio ‘ ‘ o 0 |
File Tools View Help
BRE-EEH SR Mm% E S S
?' Refresh Address: 33 EMC?SH # Goto: = Device #33, IP Address: 10120.4.212, Port: 10001, Modbus TCP, Timeout 10s -
k‘zﬁ My Devices
[ New Edit | ] Delete Groups
Cennection Description Location Device Ser. No. Files IFFP Download i
My network Host: &, ftp://10.1204.212 cw
o 1) B TESTHA SERIA EMLGAZ MC7a4 MC022657 Folder: |~ MC022657\[Vear] iyl
a {
¥,
SE:t‘f;s Name Source
Measurements
e
Analysis
My Devices
Upgrades
Filter: Allfiles = All groups = -
o
MiQen: Accessing data through My devices
To refresh a list of files the upper right corner refresh & button should be pressed:
L7 MiQen 2.1 - Setting Studio ‘ ‘ ===
File Tools View Help
BRE-EEH SR WY S
?' Refresh Address: 33 EMC?B4 # Goto: = Device #33, IP Address: 101204.212, Port: 10001, Medbus TCP, Timeout 10s <
if:." My Devices
] MNew Edit | ] Delete Groups
Connection Description Location Device Ser. No. Files FI'PDownIuad|
My network Host: & ftp://10.120.4.212 oW
7 (4 B TESTNA SERIA EMLGAZ MC724 MC022657 Folder: |- MC022657\[Year] |
7 {
%
Se:t.é;s Name Source
Measurements
s
Analysis
My Devices
"
Upgrades
Filter: Allfiles = All groups = -

MiQen - Displaying recorded PQDIF files via FTP

Next, the required files for download are chosen by filtering them or marking the desired ones:
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File  Tools View  Help

NS DEHL SR @ E e |
| Uy Refresh ‘ Address: 33 [EEMCT734 ‘ /= Goto: = Device #33, IP Address: 10120.4.212, Port: 10001, Modbus TCP, Timeout 10s <
'é My Devices |
i ‘ [ Mew ‘ Edit | ﬂ Delete | Groups |
Connection Description Location Device Ser. No. Files | FTF Download |
My netwark Host: € ftp://10.120.4.212 c W
) [ TESTNA SERWA EMLGA2 MC784 MC022657 Folder. (= MC022657\[Vear] 5]
Settings Name Source j
Trend recorder 1
: Recorder 1
H520160215T110000 Recorder 1
£H520160215T100000 Recorder 1
Measurements G 20160215T0300002 Recorder 1
£H520160215T0200002 Recorder 1
- H520160215T070000 Recorder 1
IJE_% % 20150215T050000 Recorder 1
e e H520160215T050000 Recorder 1
H520160215T0400002 Recorder 1
£H520160215T020000 Recorder 1
@ $H520160215T020000 Recorder 1
H520160215T010000 Recorder 1
My Devices 20160215T000000 Recorder 1
15 All files Recorder 1
a6 o oo | Recomer?
!% Eg|  Newfiles Recorder 1
- [C1$f5| =8 NetonPC Recorder 1
UpsEces 1% Recorder 1
a6 Recorder 1
15 BER * | Recorder 1
L= 00| E Fromdate » [ m__ o4 ™
Filter: [ Allfiles =] All groups = s

|

MiQen — Selection of files for download

To download the selected files click on Download selected:

N -1

File Tools View Help
BaF-Odh SR Y H % $
T Refresh Address: Emcrs # Goto: - [Device #33, IP Address: 101204212, Port: 10001, Modbus TCP, Timeout 105 |
. W My Devices
315 ] New |2 Edit | [l] Delete |E= Groups
Connection Description Location Device Ser. No. Fles | FTP Download |
My network Host: € ftp://10120.4.212 ()
-l [ TESTNA SERUA EMLGA2 MC784 MC022657 Folder: (= MC022657\[Year] @
. -
Settings Name Source a
Trend recorder 1
] 2016021571200 Recorder 1
@ Downloading (34%) R | |91¢%20160215T110000z Recorder 1
V] % 20160215T100000z Recorder 1
Measurements File: 20160215T070000z 43% of 875.9kB O8520160215T0900002 Recorder 1
- - al
= % 20160215T0700002 Recorder 1
i T bR Asee V] 0% 20160215T060000z Recorder 1
A V] 0% 20160215T0500002 Recorder 1
7] 0% 20160215T0400002 Recorder 1
[¥] ¢ 20160215T0300002 Recorder 1
% 20160215T020000: Recorder 1
7 % 20160215T0100002 Recorder 1
My Devices ] g% 20160215T0000002 Recorder 1
[¥] g% 20160214T2300002 Recorder 1
[¥] ¢ 20160214T2200002 Recorder 1
" ] % 20160214T2100002 Recorder 1
i :ﬁﬁ 7] ¢ 20160214T2000002 Recorder 1
i (71488 20160214T100002 Recorder 1
7] 9% 20160214T1800002 Recorder 1
[ g% 20160214T1700002 Recorder 1
71 £X€ Ansrnng sTarnnnn. R ) ¥
Filter: All files v All groups ~ -

MiQen — Downloading selected files
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Files are saved in the previously defined folder. This folder can be found under the tab named “files”. If you
double click the files tab, you can directly open saved files with PQDiffractor, or any other PQDIF file reader that
was previously installed for viewing PQDIF files (look in section PQDiffractor below). For the whole file structure
and terminology please see APPENDIX F.

PQDIF files are then arranged in folders according to event type as shown below:

s | F 1P Lownioad |

Folder: [~ MC022657 ¢
Name it MaAF~A
Files FTP Download
22015
Folder: [ 2015 (b
Name Date Modified |
(3 Log_Trend Files | FTP Download
[ITra_PQ  Folder: [ Trg_PQ ¢ h
Mame Date Modified
[Z3 Dip
(23 Intemuption
(23 Intermuption
Files | FTP Download
Folder: [~ Dip ¢ h
Name Date Modified
%21}151}31@1}5113113032_‘4\1‘ 16.9.2015 11:22:19

%21}151}91(:71}81 130.303z_W_1 16.9.201511:22.18
%ZD15091€TD€1 130.303z_W_2 16.8.2015 112218

%21)15091@0&3648.1952_‘-’\! 16.5.201511:22.18
%21}15091€TDEDE»24.8122_W 16.9.201511:22.17
%2015091€T032630.0692_W 16.9.201511:22:15
%2015091@1}334}29.1}512_\’0' 16.9.201511:22:15
%21)15091@1333521.2132_‘4\1‘ 16.9.201511:22.14

%21)15031GTD33521 213z_W_1 16.9.201511:22.14
%21)15091@1183521 2k W_2 16.9.2015 11:22:14
%21)15091@083521 Ak W_3 16.5.201511:22.14

Filter:  All

Filter: ~ Allfil

Filter:  All files

Filter:  All files =

MiQen - Organization of saved files
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A FW upgrade process for the Power Quality Analyzer MC 784/iMC 784 which is currently open by clicking the

icon shown in the figure below:

&7 MiQen 2.1 - Setting Studio o|E] s
File Tools View Help
ALE-BEdhL SR 0% a8
€y Refresh Address: 33 [EMc7s4 # Goto: v Device £33, IP Address: 10.120.4.200, Port: 10001, Modbus TCP -
W My Devices
) New |3 Edit | [] Delete |[) Groups
Connection [ Descrption Location Device Ser. Ho Fles | FTF Downioad
My network Host: & tp://10.120.4.200 c,lqil
e [ TESTNA SERUA EML GA2 MCT84 MC022657 Folder: (= MC022657\[Vear] 3
>,
Settings &% Odpri | =] Source
(Y 5 — !
() [ « MiQen21 » Upgrades » + [ 43| [ Preiici Upgrades r3)
Organizirgj »  Nova mapa = [ @
Measurements - ] < D .
Y Priljubljene me atum sprem
B Namizje = ) Temp 11020151411
;;72 £ Nedavna mesta B Mc7es 1.20.zp 28102014 12
1 )
Analysis & Prenosi
B Namizje
= 4 Knjignice
My Devices %] Dokumenti
o Glasba
&) Stike
?,1 Videoposnetki
Upgrades 2 FAGAR Petra &d| < U ¥
Ime datoteke: | ~ | Upgradefiles (".zip) -
[
Filter: Al files ~ All groups = =~

MiQen - Upgrade

Accessing COMTRADE files

When using Waveform or Disturbance advanced recorder the COMTRADE can be chosen:

7 MiQen 2.1 - Setting Studio \ > =S
File Tools View Help
BRE-EAEE SR W% %S
By Refresh Address: 33 [EMc7s4 # Goto: + Device 333, IP Address: 10120.4.212, Port: 10001, Modbus TCP, Timeout 105 -
@ Settings MC784, Serial number: MC022657, Read at 8:27:13
b £) Memgroup 2 B
et & remona:
4 Aemgup Recorder resolution
€3 Siandard recorders
Recodedparametes e
I & Trend recorder A P s |
(& & Trend recorder B retrigger time {5} -
Settings - Trend recorder C Posiriggertime s} 35
- Trend recorder D
& Advanced recorders
-3 Logical inputs
-] Logical functions
Measurements Tiogers i
Yy Transient triggers
. -[3] PQ Evert tiggers
q_?f -5 Edemal triggers
Analysic & Ehemettiggers
-4 Digtal triggers
3 Combined triggers
= £1-{% Recorders
- Waveform recorder =
My Devices #%. Disturbance recorder
© PG recarder
=)o Fast Trend reconders
- I Fecorder 1
<o) 1y Recorder 2
Upgrades ,
-|[§ Recorder3
1y Recorder 4 L4 Q} Data format Password: 2
- Powersugply aualty Select type of data presentations format. All cords are presented in one of possble data fomats for futher presentations and
i T Frequency varistions evalustion
.. B Voltage varistions
R PR — i

MiQen — Select COMTRADE file type for data presentations

The procedure for accessing these files is the same as for accessing PQDIF files (see Chapter Accessing PQDIF
files).

Under the file tab two files (.cfg and .dat file) need to be selected for storing one record in PQDIF format. Both
files need to be downloaded in order to access all the data, which can then be opened as one COMTRADE
document in a program such as PQDiffractor (Available free of charge for download).
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The following icons denote these two file types:
.CFG FILE icon: @

.DAT FILE icon: m

i MiQen 2.1 - Setting Studio ‘ ‘ [ESREE

File  Tocols  View  Help
RRAE- DG SRS ES S
]
iy Refresh Address: 33 [EEMCTE4 /% Goto: = Device#33, IP Address: 101204212, Port: 10001, Modbus TCP, Timeout 10s -
i:f-',_." My Devices
|3 New Edit | [i] Delete Groups
Connection Description Location Device Ser. Mo. Fies | FTP Download |
My netwerk Host: &_,ftp:fﬂﬂ.llﬂ.k?_u [} i}
o 4 B TESTNA SERIA EML GAZ MCTE4 MC22657 Folder: [~ MC022657\[Year] I
-~
L]
Seﬁ; Name Source i
T RRE TR T T OITE o
[ €9 20160215TD6B00002 Recorder 3
— [T 20160215T0500002 Recorder 3
6 [C] €% 20160215TD400002 Rscorder 3
Measurerments [ €% 20160215T0200002 Recorder 3
[ €% 20160215T0200002 Recorder 3
[ {6 20160215T0100002 Recorder 3
= [T {5 20160215T0000002 Recorder 3
IJ-‘L?.% PQ) trigger
2 eE [7]|¥)20150215T133313.64%_ D Dip
[V 20160215T133313 6482_W Dip
q%j [¥]|#]20160215T132312.6352_ D Dip | |
My Devices -aedz_ P
20160215T133313.638_W Dip
[}
Combined trigger
V_' [7]|#]20160215T133313 6452 D Combined 1 E
- 20160215T132312.64%2_D  Combined 1
) oE
Upgrades -
[7]|#)20160215T133313.63%2_D  Combined 1
[ [ 20160215T133313.63%2_D  Combined 1
Filter: [T Today » All groups - [~

MiQen — Selecting COMTRADE files for download

Under the files tab you can find .cfg files. By clicking on the file you can also open the .dat file that was saved in
the background.
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PQDiffractor - PQDIF and COMTRADE file viewer

To open PQDIF and COMTRADE files we recommend installing PQDiffractor or some other program to read these
files.

An example of a PQDIFF file opened in the PQDiffractor program is seen in the image below where a voltage
interruption PQ event can be seen:

&% PQDiffractor® - [1-20160215T133313.668z_ W.pqd] [E=EE =
[ File Edit View Tools Window Help [=[=]x]
B3| B ||| x| +|[]E| T useMuitpie axes
Select Cbservation Record MC784 Wavefo rm :

Wave.: Voltage Interruption Ph 3 at 13:33:13.668 - 2016-02-15 13:33:13,168992
300 |
Trigger Method ID CHANNEL - -
Select Quantity Type: 250 [
ID_OT_WAVEFORM .
200 [
Select Channel Instances 150 H
[1] Phase 2 ;
Bl et 100 ||
[4] Phase 1 w ul
£ 3 550
[7] Neutral o] H
[l logical puts > H |
[ samE Z 04 E
Start Date 15.2.2016 { H ’—’
Finish Date 1.2.2016 '5 -50
=
-100
-150
-200
250 |
300 |
I | | | | | | | | | | | | | | | | | | | |
22 24 28 28 3.0 32 34
Time (s) P
Electrotek Concepts® PQDiffractor® _
« it '

MiQen — Displaying a PQDIFF file in PQDifractor (voltage interruption action)
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TECHNICAL DATA

In following chapter all technical data regarding operation of Power Quality Analyzer MC 784/iMC 784 is

presented.

Accuracy

Accuracy is presented as percentage of reading of the measured value except when it is stated as an absolute
value. All values required for PQ analysis, which should be measured according to IEC61000-4-30 correspond to
Class A accuracy. The following table states accuracies as well as measuring ranges of all measured values:

: Accuracy class
Measured values Measurlng RarTge
(Direct connection) Standard Class
. 1.8-18kW (In=5A) IEC61557-12 0.2
Active power
0-1.8kW (In=1A) IEC61557-12 0.5
Reactive power 0-18 kvar IEC61557-12 1(0.5)
Apparent power 0-18 kVA IEC61557-12 0.2
Active energy 9 digit IEC61557-22 0.2S
Reactive energy 9 digit IEC62053-24 0.5s
Apparent energy 9 digit IEC61557-12 0.2
Rms current 0,001 to 12.5 Arms IEC61557-12
(13, I2, 13, lavg) In=1Aor5A 0.1
(|n_meas) In=1Aor5A%Y 0.2
(ln_calc) In=1Aor5A 0.5
Rms phase voltage Umeas:10 - 600 V L-n IEC61557-12 0.1
(U1, Uz, Us, Ung, Uavg) Udgin = 120/230V IEC61000-4-30 Class A
Rms phase-to-phase voltage IEC61557-12 0.1
18 - 1000 V -
(U2, U3, U1, Uavg) a IEC61000-4-30 Class A
Voltage negative sequence unbalance @ IEC61557-12 0.2
10-600 V L
(u2) IEC61000-4-30 Class A
Voltage zero sequence unbalance IEC61557-12 0.2
10 - V L+
(uo) 0-600Vun IEC61000-4-30 Class A
Voltage flicker IEC61000-4-15 Class F1
2Pst—10P
(Pst, Plt) 02 Pst—10Pst IEC61000-4-30 | Class A
Frequency — actual IEC61557-12 0.02
50/ 60H
n / z IEC61000-4-30 Class A
Frequency - (10 s average) IEC61557-12 0.02
50/60H
(f10s) / z IEC61000-4-30 Class A
Nominal frequency range 16...400 Hz IEC61557-12 0.02

(1) Accurate measurements of neutral current (/n_meas) at lower frequencies (16Hz — 30Hz) are possible up to 6Arms
(2) Voltage unbalance is measured as amplitude and phase unbalance Uy

Power Quality Analyzer MC 784/iMC 784
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Measuring Range

Accuracy class

Measured values Di .
(Direct connection) Standard Class
Power factor (PFa) -1(C)...0...+1(L) IEC61557-12 0.5
Voltage swells IEC61557-12 0.2, +1 cyc
100 -120 % Uai
(Usw) co IEC61000-4-30 Class A
Volatge dips IEC61557-12 0.2, +1 cyc
-1 0, .
(Udip) >~ 100% Uan IEC61000-4-30 Class A
Voltage interruptions 0-59% Uq IEC61557-12 +1 cyc
(Uint) o i IEC61000-4-30 Class A
10 - 200% of IEC61557-12 0.3
THDU®) IEC61000-4-2 Class 3 IEC61000-4-7 Class |
Up to 4kHz IEC61000-4-30 Class A
Voltage harmonics 10 —200% of IEC61557-12 0.15
U g Un_1) IEC61000-4-2 Class 3 IEC61000-4-7 Class |
hbny Up to 4kHz (63™) IEC61000-4-30 Class A
Voltage interharmonics 10 -200% of IEC61000-4-7 Class |
(Uin) IEC61000-4-2 Class 3 IEC61000-4-30 Class A
THDI® Up to 4kHz IEC61557-12 0.3
Current harmonics (/) Up to 4kHz (63™) IEC61557-12 0.5
Signaling voltage Up to 3kHz IEC61000-4-30 Class A
(Umsv)
Real time clock (RTC) synchronized EC61000-4-30 | C12SSA
unsynchronized < +1 sec/day

) Test specifications for flickermeter according to standard IEC61000-4-15:2010
4) When measuring THD, user can set how it is calculated (as a % of fundamental or as a % from RMS value)
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Measurement inputs

Frequency:

Nominal frequency range 50, 60 Hz
Measuring frequency range 16 - 400 Hz
Voltage measurements:

Number of channels 4

Min. voltage for sync. 1 Vims

Nominal value (Un)

500 Vin, 866 VL

Max. measured value (cont.)

600 Vin; 1000 Vi

Max. allowed value

1.2 x Un permanently

2xUn;10s

Consumption

<U?/ 4.2 MQ per phase

Input impedance

4.2 MQ per phase

(1) 4th channel is used for measuring U garTH-NEUTRAL

Current measurements:

Number of channels 4

Nominal value (Inom) 1A, 5A

Max. measured value (li-Isonly) | 12.5 Asin.

Max. allowed value (thermal) 15 A cont.
<300 A; 1s

Consumption

Sampling and resolution:

Transient sampling

<12x0.01 Q per phase

32 us (625 Samples per Cycle)

ADC resolution

24 bit 8-ch simultaneous inputs

Reading refresh rate

System:

100 ms — 5 s (User defined)

Voltage inputs can be connected either directly to low-voltage network or via a VT to higher voltage network.

Current inputs can be connected either directly to low-voltage network or shall be connected to network via a

corresponding CT (with standard 1 A or 5 A outputs).
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Connection

Power Quality Analyzer MC 784/iMC 784 is equipped with terminals for voltage/current inputs, power supply,
communications and I/O modules. Power Quality Analyzer MC 784/iMC 784 current input cables shall be
attached as through-hole connection without screwing.

A\ PLEASE NOTE

Stranded wire must be used with insulated end sleeve to assure firm connection.

Terminals Max. conductor cross-sections DIN / ANSI housing
Voltage inputs (4) <2.5mm?, AWG 24-12 single wire

Current inputs (3) < @ 6 mm one conductor with insulation

Current inputs — neutral (1) <@ 5 mm one conductor with insulation

Supply (2) <2.5mm?, AWG 24-12 single wire

1/0 (31) <2.5mm?, AWG 24-12 single wire

Connection table

IL1 1/3
IL2 4/6
AC current I3 7/9 A CAT lIl 600V
Measuring ILN 26/27
input uL1 2
uL2 5
AC voltage U3 3 A CAT IIl 600V
UN 11
+/~ 15
I/0 module -/~
16
1/2 (common)
+/~ 17
+/~ 18
1/0 module -/~
3/4 (common) 19 .
+~ 20 I/0 function depends on type of I/0 module
Inputs / =/~ 30
outputs I/O module A| (common)
+/~ 31-38
-/~ 40
1/0 module B (common)
+/~ 41-48
@ BNC input BNC IRIG-B modulated (1kHz) time sync. signal
1/0 module C 1 pps 53 TTL level 1 pps time sync. Signal or IRIG-B digital
RS485 54,55 A—-54,B-55
MODEM/RS232 56-59 Rx —56, GND - 57, Tx — 58, +5V - 59
+/~(L) 13 A CAT Il 300V
Auxiliary power supply —/~(N) 14 .
L 1 A GROUND terminal must always be
connected!
L usB Type B USB 2.0 type B
Communication ETHERNET RI-45 | 10/100 BASE-TX Ethernet
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Communication

Power Quality Analyzer iMC 784/iMC 784 is equipped with standard communication port COM1 and auxiliary
communication port COM2. This allows two different users to access data from a device simultaneously and by
using TCP/IP communication, data can be accessed worldwide.

The device is equipped with the following configuration:

Configuration® [ cCOM1 | com2@
|Ethernet & USB | RS232/485

(1) Galvanic separation between Eth. and USB is 1 kVacrms. USB can be used as service port.
() COM2 is NOT available if GPS time synchronization is used

Power Quality Analyzer MC 784/iMC 784 communication configuration

Standard communication protocols MODBUS RTU, MODBUS TCP and DNP3 L1 are supported with IEC61850 Ed.2
optionally (see appendix G).
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Input/Output modules

Power Quality Analyzer MC 784/iMC 784 is equipped with two main I/O slots, two auxiliary 1/0 slots and special
time-synchronization module. The following I/O modules are available:

Module type Number of modules per slot
Main slot Aux slot
Analogue output (AO) 2 /
Analogue input (Al) 2 /
Pulse output (PO) 2 /
Pulse input (PI) 2 /
Tariff input (TI) 2 /
Relay output (RO) 2 8
Digital input (DI) 2 8
Bistable alarm output (BO) 1 /
Watchdog / Relay output WO /RO /

List of available I/O modules

Analogue input (Al):

Three types of analogue inputs are suitable for acquisition of low voltage DC signals from different sensors.
According to application requirements it is possible to choose current, voltage or resistance (temperature)
analogue input. They all use the same output terminals.

MiQen software allows setting an appropriate calculation factor, exponent and required unit for representation
of primary measured value (temperature, pressure, wind speed ...)

DC current input:

Nominal input range —20...0 ... 20 mA (+20%)

input resistance 200

accuracy 0.5 % of range

temperature drift 0.01%/°C

conversion resolution 16 bit (sigma-delta)

Analogue input mode internally referenced Single-ended

DC voltage input:

Nominal input range —10...0...10V (+20%)

input resistance 100 kQ

accuracy 0.5 % of range

temperature drift 0.01%/°C

conversion resolution 16 bit (sigma-delta)

Analogue input mode internally referenced Single-ended
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Resistance (temperature) input:

Nominal input range (low)* 0...200 Q (max. 400 Q)
PT100 (-200 °C ... 850 °C)
Nominal input range (high)* | 0... 2 kQ (max. 4 kQ)
PT1000 (-200 °C ... 850 °C)

connection 2-wire

accuracy 0.5 % of range

conversion resolution 16 bit (sigma-delta)

Analogue input mode internally referenced Single-ended

*Low or high input range and primary input value (resistance or temperature) are set by the MiQen setting software

Analogue output (AO):

Output range 0..20mA

Accuracy 0.5 % of range

Max. burden 150 Q

Linearization Linear, Quadratic

No. of break points 5

Output value limits + 120 % of nominal output

Response time
(measurement and
analogue output)
Residual ripple <1%p.p.

depends on set general average
interval (0.1s..55s)

Outputs may be either short or open-circuited. They are electrically insulated from each other and from all other circuits.
Output range values can be altered subsequently (zoom scale) using the setting software, but a supplementary error results.

Digital input (DI)

Purpose Tariff input, Pulse input, General
purpose digital input

Max. current 8 mA (48 V), <0.6 mA (110, 230 V)

SET voltage 40 ... 120 % of rated voltage

RESET voltage 0...10 % of rated voltage

Tariff input Main slot only

Rated voltage (5...48), 110, 230 + 20 % Vac/oc

Frequency range 45 ... 65 Hz

Pulse input Main slot only

Rated voltage 5—-48 Vnc

Min. pulse width 0.5 ms

Min. pulse period 2ms

Digital input (5...48), 110, 230 £ 20 % Vac/oc

Min. signal width 20 ms

Min. pause width 40 ms
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Bistable alarm output (BO)

Type

Relay switch

Purpose

Alarm output, General purpose
digital output

Rated voltage

230 Vac/oc £ 20 % max

Max. switching current

1000 mA (main slot)

100 mA (aux. slot, DO only)

Contact resistance

<100 mQ (100 mA, 24 V)

Impulse

Max. 4000 imp/hour

Min. length 100 ms

Status (watchdog) output (WO)

Type Relay switch

Normal operation Relay in ON position
Failure detection delay ~1.5s

Rated voltage 230 Vac/pc #20% max
Max. switching current 1000 mA

Contact resistance

Pulse output (PO)
Type

<100 mQ (100 mA, 24 V)

Optocoupler open collector switch

Purpose

Pulse output

Rated voltage

40 Vac/oc

Max. switching current

30 mA (RONmax =8 Q)

Pulse length

programmable (2 ... 999 ms)

Time synchronization input

Digital input

GPS or IRIG-B TTL

1pps voltage level

TTL level (+5 V)

Time code telegram

RS232 (GPS)
DC level shift (IRIG-B)

AM analogue input

IRIGB-B AM modulated

Carrier frequency 1 kHz

Input impedance 600 Ohms
Amplitude 2.5 Vp-pmin, 8 Vp-Pmax
Modulated ratio 3:1-6:1
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Safety

Protection

protection class Il

AO

Functional earth terminal must be
connected to earth potential!
Voltage inputs via high impedance

Double insulation for I/0 ports and

COM ports
Pollution degree 2
Installation category CAT Il ; 600 V
Measuring inputs CAT IV ; 300V

Acc. to EN 61010-1

Test voltages

UAUX<1/0, COM1: 3510 VACrms
UAUX<U, linputs: 3510 VACrms

U inputs<>| inputs: 3510 VACrms

U, | inputs<>1/0, COM1: 3510 VACrms
HV 1/0 <> 1/0, COM1: 3510 VACrms

Time synchronization input

Digital input

GPS or IRIG-B TTL

1pps voltage level

TTL level (+5 V)

Time code telegram

RS232 (GPS)
DC level shift (IRIG-B)

AM analogue input

IRIGB-B AM modulated

Carrier frequency 1 kHz

Input impedance 600 Ohms
Amplitude 2.5 VP-Pmin, 8 Vp-pmax
Modulated ratio 3:1-6:1

Auxiliary Power Supply

Measurement category CAT IIl 300V

Nominal voltage AC 100 ... 240 V; -20%...+15%
Nominal frequency 40 ... 65 Hz

Nominal voltage DC 100 ... 250 V; +20%
Consumption (typical) <8 VA

Consumption (max. all I/0)

<12 VA (MC 784)
<13 VA (iMC 784)

Power-on transient current

<20A;1ms
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Mechanical
Dimensions 144 x 144 x 100 mm
Mounting Panel mounting 144 x 144 mm

Required mounting hole

137 x 137 mm

Enclosure material PC/ ABS
Flammability Acc. to UL94 V-0
Weight 550¢g

Enclosure material PC/ ABS

Acc. to UL 94 V-0

Ambient conditions

Ambient temperature

K55 temperature class

Acc. to EN61557-12

-10...55°C

Storage temperature

-40...+70 °C

Average annual humidity

<90% r.h. (no condensation)

Pollution degree

2

Enclosure protection

IP 40 (front plate)
IP 20 (rear side)

Installation altitude

<2000 m
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Real time clock

A built-in real time clock is also without external synchronization very stable when Power Quality Analyzer MC
784/iMC 784 is connected to auxiliary power supply. For handling shorter power interruptions without influence
on RTC, device uses high capacity capacitor. It ensures auxiliary supply (for internal RTC only) for more than two
days of operation.

Type | Low power embedded RTC
RTC stability | <1sec/day

Operating conditions

Operating conditions which have been tested for proper operation of Power Quality Analyzer MC 784/iMC 784
within specified accuracy are in accordance with requirements in standards IEC61557-12, IEC61326-1, IEC61000-
4-30 and IEC61000-4-7

Ambient conditions

Ambient temperature

Storage temperature range

Ambient humidity

Max. storage and transport humidity
Voltage and Current

max. temperature influence limit

K55 temperature class

Acc. to EN 61557-12
-10...55°C

-40 ... +70 °C

< 75% r.h. (no condensation)
<90% r.h. (no condensation)
+20 ppm /K
(10V..600V;0,05A..10A)
(Tamb : =30 °C ... +70 °C)

Influence of Auxiliary
Supply

Voltage and Current max. aux. supply
change influence limit

(IEC61557-12)

Common mode input voltage rejection
(IEC61557-12)

<+0,02%

(Supply voltage magnitude and
frequency in a specified range)
<+0,08 %

(common mode voltage at 500 V)

Influence of
2014/30/EU

External A.C. field
IEC61326-1

Electrostatic discharges
IEC61326-1
Electromagnetic RF fields
IEC61326-1

Conducted disturbances
IEC61326-1

<+0,02 %
Performance criteria A
(IEC61000-4-2)
Performance criteria B
(IEC61000-4-3)

Limit 1 %; <+0,4 % @
Performance criteria A
(IEC61000-4-6)

Limit 1 %; < +0,4 % ©
Performance criteria A

(@ Test performed my measuring active energy with pulse output. Error (0.4%) is due to short

measuring time
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Dimensions

Dimensional drawing
Construction

(All dimensions are in mm)
Appearance

Dimensions
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Enclosure
Dimensions 144 x 144 x100 mm
Mounting Panel mounting 144x144 mm
Required mounting hole 137 x 137 mm
Enclosure material PC/ABS
Flammability Acc. to UL94 V-0
Weight 550¢g
Enclosure material PC/ABS
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APPENDICES

APPENDIX A: MODBUS communication protocol

Communication protocols

Modbus and DNP3 protocol are enabled via RS232 and RS485 or Ethernet communication. Both communication
protocols are supported on all communication ports of Power Quality Analyzer MC 784/iMC 784. The response
is the same type as the request.

Modbus

Modbus protocol enables operation of device on Modbus networks. For Power Quality Analyzer MC 784/iMC
784 with serial communication the Modbus protocol enables point to point (for example Device to PC)
communication via RS232 communication and multi drop communication via RS485 communication. Modbus
protocol is a widely supported open interconnect originally designed by Modicon.

In this document main modbus registers are listed. For complete, latest, Modbus table please visit ISKRA web
site.

The memory reference for input and holding registers is 30000 and 40000 respectively.

A\ PLEASE NOTE

For the latest and complete MODBUS table please visit ISKRA web page.
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Register table for the actual measurements

MODBUS
Parameter Register
Start End Type

Actual time 30101 30104 T_Time
Frequency 30105 30106 T5
Voltage Uz 30107 30108 T5
Voltage U 30109 30110 T5
Voltage Us 30111 30112 T5
Average phase Voltage U~ 30113 30114 T5
Phase to phase voltage U1, 30118 30119 T5
Phase to phase voltage Ua3 30120 30121 T5
Phase to phase voltage Us: 30122 30123 T5
Average phase to phase Voltage Upp~ 30124 30125 T5
Voltage neutral to ground Uno-~ 30485 30486 T5
Voltage Zero sequence UO 35201 35202 T5
Voltage Positive sequence Ul 35203 35204 T5
Voltage Negative sequence U2 35205 35206 T5
Current Iz 30126 30127 T5
Current I 30128 30129 T5
Current I3 30130 30131 T5
Neutral Current Inc (calculated) 30132 30133 T5
Neutral Current Inm (measured) 30134 30135 T5
Average Current 30136 30137 T5
Total Current | 30138 30139 T5
Current Zero sequence 10 35207 35208 T5
Current Positive sequence |1 35209 35210 T5
Current Negative sequence |2 35211 35212 T5
Real Power P 30142 30143 T6
Real Power P2 30144 30145 T6
Real Power P3 30146 30147 T6
Total Real Power P 30140 30141 T6
Reactive Power Q1 30150 30151 T6
Reactive Power Q2 30152 30153 T6
Reactive Power Q3 30154 30155 T6
Total Reactive Power Q 30148 30149 T6
Fundamental reactive power Total (Qbt) 35221 35222 T6
Fundamental reactive power Phase L1 (Qb1) 35223 35224 T6
Fundamental reactive power Phase L2 (Qb2) 35225 35226 T6
Fundamental reactive power Phase L3 (Qb3) 35227 35228 T6
Apparent Power S1 30158 30159 T5
Apparent Power S2 30160 30161 T5
Apparent Power S3 30162 30163 T5
Total Apparent Power S 30156 30157 T5
Deformed power Total (Dt) 35229 35230 T6
Deformed power Phase L1 (D1) 35231 35232 T6
Deformed power Phase L2 (D2) 35233 35234 T6
Deformed power Phase L3 (D3) 35235 35236 T6
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Register table for the actual measurements

MODBUS
Parameter Register

Start End Type
Power Factor PF1 30166 30167 T7
Power Factor PF2 30168 30169 T7
Power Factor PF3 30170 30171 T7
Total Power Factor PF 30164 30165 T7
Displacement Power Factor Total (dPFt) 35213 35214 T7
Displacement Power Factor Phase 1 (dPF1) 35215 35216 T7
Displacement Power Factor Phase 2 (dPF2) 35217 35218 T7
Displacement Power Factor Phase 3 (dPF3) 35219 35220 T7
Power Angle U1-11 30173 T17
Power Angle U2-12 30174 T17
Power Angle U3-13 30175 T17
Angle between In and Un 30488 T17
Power Angle atan2(Pt, Qt) 30172 T17
Angle U1-U2 30115 T17
Angle U2-U3 30116 T17
Angle U3-U1 30117 T17
Angle Un-U1 30487 T17
Voltage unbalance Uu 30176 T16
Voltage unb. zero sequence Uo 30177 T16
U1 Signal voltage Abs 30592 30593 T5
U2 Signal voltage Abs 30594 30595 T5
U2 Signal voltage Abs 30596 30597 T5
THD 11 30188 T16
THD 12 30189 T16
THD 13 30190 T16
THD U1 30182 T16
THD U2 30183 T16
THD U3 30184 T16
THD U12 30185 T16
THD U23 30186 T16
THD U31 30187 T16
Internal Temperature 30181 T2
DC Voltage Ul 30471 30472 T6
DC Voltage U2 30473 30474 T6
DC Voltage U3 30475 30476 T6
DC Voltage U12 30477 30478 T6
DC Voltage U23 30479 30480 T6
DC Voltage U31 30481 30482 T6
DC Voltage Un 30483 30484 T6
TDD 11 30491 T16
TDD 12 30492 T16
TDD 13 30493 T16
K factor 11 30494 T16
K factor 12 30495 T16
K factor 13 30496 T16
CREST factor 11 30497 T1
CREST factor 12 30498 T1
CREST factor I3 30499 T1
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Register table for the actual measurements

MODBUS
Parameter Register Type

Start End
CREST factor Ul 30568 T1
CREST factor U2 30569 T1
CREST factor U3 30570 T1
CREST factor U12 30571 T1
CREST factor U23 30572 T1
CREST factor U31 30573 T1
Max Demand Since Last RESET
MD Real Power P (positive) 30542 30543 T6
MD Real Power P (negative) 30548 30549 T6
MD Reactive Power Q - L 30554 30555 T6
MD Reactive Power Q - C 30560 30561 T6
MD Apparent Power S 30536 30537 T5
MD Current 11 30518 30519 T5
MD Current 12 30524 30525 T5
MD Current I3 30530 30531 T5
Dynamic Demand Values
MD Real Power P (positive) 30510 30511 T6
MD Real Power P (negative) 30512 30513 T6
MD Reactive Power Q - L 30514 30515 T6
MD Reactive Power Q - C 30516 30517 T6
MD Apparent Power S 30508 30509 T5
MD Current 11 30502 30503 T5
MD Current 12 30504 30505 T5
MD Current I3 30506 30507 T5
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Register table for the actual measurements

MODBUS
Parameter Register
Start End Type

Energy

Energy Counter 1 Exponent 30401 T2
Energy Counter 2 Exponent 30402 T2
Energy Counter 3 Exponent 30403 T2
Energy Counter 4 Exponent 30404 T2
Counter E1 30406 30407 T3
Counter E2 30408 30409 T3
Counter E3 30410 30411 T3
Counter E4 30412 30413 T3
Counter E1 Tariff 1 30414 30415 T3
Counter E2 Tariff 1 30416 30417 T3
Counter E3 Tariff 1 30418 30419 T3
Counter E4 Tariff 1 30420 30421 T3
Counter E1 Tariff 2 30422 30423 T3
Counter E2 Tariff 2 30424 30425 T3
Counter E3 Tariff 2 30426 30427 T3
Counter E4 Tariff 2 30428 30429 T3
Counter E1 Tariff 3 30430 30431 T3
Counter E2 Tariff 3 30432 30433 T3
Counter E3 Tariff 3 30434 30435 T3
Counter E4 Tariff 3 30436 30437 T3
Counter E1 Tariff 4 30438 30439 T3
Counter E2 Tariff 4 30440 30441 T3
Counter E3 Tariff 4 30442 30443 T3
Counter E4 Tariff 4 30444 30445 T3
Counter E1 Cost 30446 30447 T3
Counter E2 Cost 30448 30449 T3
Counter E3 Cost 30450 30451 T3
Counter E4 Cost 30452 30453 T3
Active tariff 30405 T1

Actual counter is calculated:
Cnt.x 10 exponent
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Register table for the actual measurements

MODBUS
Parameter Register

Start End Type
Flickers
Flicker Pstl 30580 T17
Flicker Pst2 30581 T17
Flicker Pst3 30582 T17
Flicker Plt1 30583 T17
Flicker PIt2 30584 T17
Flicker PIt3 30585 T17
Flicker Pf5 - L1 30586 30587 T5
Flicker Pf5 - L2 30588 30589 T5
Flicker Pf5 - L3 30590 30591 T5
Phase voltage harmonic data
Ul Harmonic Data
Base for % calculation 31001 31002 T5
U1 1 Harmonic Abs % 31003 T16
U1 1 Harmonic Phase Angle 31004 T17
U1 Harmonics from 2 to 62
U1 63 Harmonic Abs % 31127 T16
U1 63 Harmonic Phase Angle 31128 T17
U2 Harmonic Data
Base for % calculation 31129 31130 T5
U2 1 Harmonic Abs % 31131 T16
U2 1 Harmonic Phase Angle 31132 T17
U2 Harmonics from 2 to 62
U2 63 Harmonic Abs % 31255 T16
U2 63 Harmonic Phase Angle 31256 T17
U3 Harmonic Data
Base for % calculation 31257 31258 T5
U3 2 Harmonic Abs % 31259 T16
U3 2 Harmonic Phase Angle 31260 T17
U3 Harmonics from 3rd to 30th
U3 63 Harmonic Abs % 31383 T16
U3 63 Harmonic Phase Angle 31384 T17
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Register table for the actual measurements

MODBUS
Parameter Register

Start End Type
Line voltage harmonic data
U12 Harmonic Data
Base for % calculation 31385 31386 T5
U12 1 Harmonic Abs % 31387 T16
U12 1 Harmonic Phase Angle 31388 T17
U12 Harmonics from 2 to 62
U12 63 Harmonic Abs % 31511 T16
U12 63 Harmonic Phase Angle 31512 T17
U23 Harmonic Data
Base for % calculation 31513 31514 T5
U23 1 Harmonic Abs % 31515 T16
U23 1 Harmonic Phase Angle 31516 T17
U23 Harmonics from 2 to 62
U23 63 Harmonic Abs % 31639 T16
U23 63 Harmonic Phase Angle 31640 T17
U31 Harmonic Data
Base for % calculation 31641 31642 T5
U31 2 Harmonic Abs % 31643 T16
U31 2 Harmonic Phase Angle 31644 T17
U31 Harmonics from 3rd to 30th
U31 63 Harmonic Abs % 31767 T16
U31 63 Harmonic Phase Angle 31768 T17

Register table for the actual measurements

MODBUS
Parameter Register Type

Start End
Phase current harmonic data
I1 Harmonic Data
Base for % calculation 31769 31770 T5
11 1 Harmonic Abs % 31771 T16
11 1 Harmonic Phase Angle 31772 T17
11 Harmonics from 2 to 62
11 63 Harmonic Abs % 31895 T16
11 63 Harmonic Phase Angle 31896 T17
12 Harmonic Data
Base for % calculation 31897 31898 T5
12 1 Harmonic Abs % 31899 T16
12 1 Harmonic Phase Angle 31900 T17
12 Harmonics from 2 to 62
12 63 Harmonic Abs % 32023 T16
12 63 Harmonic Phase Angle 32024 T17
13 Harmonic Data
Base for % calculation 32025 32026 T5
I3 2 Harmonic Abs % 32027 T16
I3 2 Harmonic Phase Angle 32028 T17
I3 Harmonics from 3rd to 30th
13 63 Harmonic Abs % 32151 T16
I3 63 Harmonic Phase Angle 32152 T17
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Register table for the actual measurements

MODBUS
Parameter Register Type
Start End
Phase voltage interharmonic data
U1 Interharmonic Data
Base for % calculation 32153 32154 T5
1. Interharmonic Abs % 32155 T16
2. Interharmonic Abs % 32156 T16
3.-10 Interharmonic 32157 32164 T16
63 Interharmonic Abs % 36405 36466 T16
U2 Interharmonic Data
Base for % calculation 32471 32472 T5
1. Interharmonic Abs % 32173 T16
2. Interharmonic Abs % 32174 T16
3. - 10 Interharmonic 32175 32182 T16
63 Interharmonic Abs % 36471 36532 T16
U3 Interharmonic Data
Base for % calculation 32189 32190 T5
1. Interharmonic Abs % 32191 T16
2. Interharmonic Abs % 32192 T16
3. - 10 Interharmonic 32193 32200 T16
63 Interharmonic Abs % 36537 36598 T16
Phase to phase voltage interharmonic data
U12 Interharmonic Data
Base for % calculation 32417 32418 T5
1. Interharmonic Abs % 32419 T16
2. Interharmonic Abs % 32420 T16
3. - 10 Interharmonic 32421 32428 T16
63 Interharmonic Abs % 36603 36664 T16
U23 Interharmonic Data
Base for % calculation 32435 32436 T5
1. Interharmonic Abs % 32437 T16
2. Interharmonic Abs % 32438 T16
3. - 10 Interharmonic 32439 32446 T16
63 Interharmonic Abs % 36669 36730 T16
U31 Interharmonic Data
Base for % calculation 32453 32454 T5
1. Interharmonic Abs % 32455 T16
2. Interharmonic Abs % 32456 T16
3. - 10 Interharmonic 32457 32464 T16
63 Interharmonic Abs % 36735 36796 T16

All other MODBUS registers are a subject to change. For the latest MODBUS register definitions go to ISKRA web
page http://www.ISKRA.eu or contact ISKRA support.
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Register table for the basic settings

Register |Content Type |[Ind |Values/ Dependencies Min [Max Pass. Level
40143 Connection Mode T1 0 No mode 1 5 2
1 1b - Single Phase
2 3b - 3 phase 3 wire balanced
3 4b - 3 phase 4 wire balanced
4 3u - 3 phase 3 wire unbalanced
5 4u - 3 phase 4 wire unbalanced
40144 CT Secondary T4 mA 2
40145 CT Primary T4 A/10 2
40146 VT Secondary T4 mV 2
40147 VT Primary T4 V/10 2
40148 Current input range (%) |T16 10000 for 100% 5,00 [200,00 (2
40149 Voltage input range (%) |[T16 10000 for 100% 2,50 |100,00 |2
40150 Frequency nominal value |T1 Hz 10 1000 2
Data types decoding
Type Bit mask Description
1 Unsigned Value (16 bit)
Example: 12345 = 3039(16)
™ Signed Value (16 bit)
Example: -12345 = CFC7(16)
3 Signed Long Value (32 bit)
Example: 123456789 = 075B CD 15(16)
Short Unsigned float (16 bit)
T4 bits # 15...14 Decade Exponent(Unsigned 2 bit)
bits # 13...00 Binary Unsigned Value (14 bit)
Example: 10000*102 = A710(16)
Unsigned Measurement (32 bit)
5 bits # 31...24 Decade Exponent(Signed 8 bit)
bits # 23...00 Binary Unsigned Value (24 bit)
Example: 123456*10-3 = FDO1 E240(16)
Signed Measurement (32 bit)
6 bits # 31...24 Decade Exponent (Signed 8 bit)
bits # 23...00 Binary Signed value (24 bit)
Example: - 123456*10-3 = FDFE 1DCO(16)
Power Factor (32 bit)
bits #31...24 Sign: Import/Export (00/FF)
T7 bits # 23...16 Sign: Inductive/Capacitive (00/FF)
bits # 15...00 Unsigned Value (16 bit), 4 decimal places
Example: 0.9876 CAP = 00FF 2694(16)
Time (32 bit)
bits # 31...24 1/100s 00 - 99 (BCD)
9 bits # 23...16 Seconds 00 - 59 (BCD)
bits # 15...08 Minutes 00 - 59 (BCD)
bits # 07...00 Hours 00 - 24 (BCD)
Example: 15:42:03.75 = 7503 4215(16)
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Data types decoding
Type Bit mask Description
Date (32 bit)
bits # 31...24 Day of month 01 - 31 (BCD)
T10 bits # 23...16 Month of year 01 - 12 (BCD)
bits # 15...00 Year (unsigned integer) 1998..4095
Example: 10, SEP 2000 = 1009 07D0(16)
16 Unsigned Value (16 bit), 2 decimal places
Example: 123.45 = 3039(16)
17 Signed Value (16 bit), 2 decimal places
Example: -123.45 = CFC7(16)
IEEE 754 Floating-Point Single Precision Value (32bit)
bits # 31 Sign Bit (1 bit)
T_float bits # 31 Exponent Field (8 bit)
bits # 31 Significand (23 bit)
Example: 123.45 stored as 123.45000 = 42F6 E666(16)
T_Stra Text: 4 characters (2 characters for 16 bit register)
T_Str6 Text: 6 characters (2 characters for 16 bit register)
T _Str8 Text: 8 characters (2 characters for 16 bit register)
T_Strl6 Text: 16 characters (2 characters for 16 bit register)
T_Str40 Text: 40 characters (2 characters for 16 bit register)
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APPENDIX B: DNP3 communication protocol

Communication protocols

Modbus and DNP3 protocol are enabled via RS232 and RS485 or Ethernet communication. Both communication
protocols are supported on all communication ports of Power Quality Analyzer MC 784/iMC 784. The response
is the same type as the request.

DNP3

DNP3 protocol enables operation of a device on DNP3 networks. For Power Quality Analyzer MC 784/iMC 784
with serial communication the DNP3 protocol enables point to point (for example device to PC) communication
via R$232 communication and multi drop communication via RS485.

Power Quality Analyzer MC 784/iMC 784 automatically responses to MODBUS or DNP3 request.

A\ PLEASE NOTE

For the latest and complete DNP3 table please visit ISKRA web page.

DNP 3.0 Issue: E
Device Profile Document Date: 8 Jan 2013

Device Name: Measurement center
Vendor Name: ISKRA d.o.o.
Models Covered: MC 784/iMC 784

Highest DNP Level Supported: Device Function:
For Requests: 1 3 Master
For Responses: 1 M siave

Notable objects, functions, and/or qualifiers supported in addition to the Highest DNP Levels
Supported (the complete list is described in the DNP V3.0 Implementation table):

Maximum Data Link Frame Size (octets): Maximum Application Fragment
Transmitted: 292 Size (octets):
Received: 249 Transmitted: 2048
Maximum Data Link Re-tries: Received: 249
M None Maximum Application Layer Re-
(3 configurable tries:

M None

a Configurable

Requires Data Link Layer Confirmation:
M Never

0 Always

(3 Sometimes

(3 configurable

Requires Application Layer Confirmation:
M Never

a Always

3 sometimes

0 Configurable

Power Quality Analyzer MC 784/iMC 784 | 205



Eliskra |

APPENDICES

Timeouts while waiting for:
Data Link Confirm:
Complete Appl. Fragment:
Application Confirm:

Complete Appl. Response:
Others:

M None (J Fixed at _
M None [ Fixed at -
M None (3 Fixed at -
M None OJ Fixed at _

3 variable O Configurable
3 variable O Configurable
3 variable O Configurable
3 variable O Configurable

Sends/Executes Control Operations:

WRITE Binary Outputs
SELECT/OPERATE

DIRECT OPERATE

DIRECT OPERATE — NO ACK

M Never OJ Always [J Sometimes [J Configurable
M Never O Always O sometimes OJ Configurable
M Never O Always O sometimes OJ Configurable
M Never OJ Always [J Sometimes [J Configurable

Count>1 M Never
Pulse On M Never
Pulse Off M Never
Latch On M Never
Latch Off M Never
Queue M Never
Clear Queue [ Never

0 Always 3 sometimes (J Configurable
3 Always O3 Sometimes (J Configurable
3 Always O3 Sometimes (J Configurable
0 Always 3 sometimes (J Configurable
0 Always 3 sometimes (J Configurable

3 Always O3 Sometimes (J Configurable
3 Always (3 Sometimes (J Configurable

no specific variation requested:
M Never

3 Only non-time-tagged

O Configurable

Reports Binary Input Change Events whenReports time-tagged Binary Input Change Events

when no specific variation requested:

M Never

(J Binary Input Change With Relative Time
O Configurable

Sends Unsolicited Responses:
M Never

O Configurable

(3 Only certain Objects

[J Sometimes

(J ENABLE/DISABLE UNSOLICITED
Function codes supported

Sends Static Data in Unsolicited Responses:
M Never

(J When Device Restarts

O When Status Flags Change

No other options are permitted.

Default Counter Object/Variation:
(3 No Counters Reported

O Configurable

M Default Object: 30

M Default Variation: 4
Point-by-point list attached

Counters Roll Over at:

J No Counters Reported
O Configurable

(J 16 Bits

J 32 Bits

M Other Value: 20000

Point-by-point list attached

Sends Multi-Fragment Responses:
O Yes
M No
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Object Request Response
Object | Variation Function |Qualifier | Function | Qualifier
Description Codes Codes Codes Codes
N N
umber | Number (dec) (hex) |(dec) | (hex)
0 242 Device Attributes - software version 1 0 129 00, 17
0 243 Device Attributes — hardware version 1 0 129 00, 17
0 246 Device Attributes — user assigned ID 1 0 129 00, 17
0 248 Device Attributes — serial number 1 0 129 00, 17
0 250 Device Attributes — product name 1 0 129 00, 17
0 252 Device Attributes — manufacture name |1 0 129 00, 17
0 254 Dev_lce Attributes — nonspecific all 1 00, 06
attributes request
0 255 De\(lcg Attributes — list of attribute 1 00, 06 129 00, 5B
variation
Points for object 0
0 Software T_Str3 Data | var | 242
version -
0 Hard'ware T_Str2 Data | var | 243
version
0 :'leer assigned T_Str2 Data | var | 246
0 serial number | T_Str8 Data | var | 248
0 product name | T_Strl6 Data | var | 250
0 manufacture |1 ¢ Data | var | 252
name
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Object Request Response

Object | Variation Function | Qualifier | Function | Qualifier

Number | Number Description (C;edss (Choedxjs (Cdoedcjs Codes (hex)
Binary 00. 01

10 0 output 1 ’ ’
statzs 06
Binary

10 2 output 1 82’ 01, 129 00, 01
status

Points for object 10

0 Relay 1 T1 Data (0|1

1 Relay 2 T1 Data (0|1

2 Relay 3 T1 Data (0|1

3 Relay 4 T1 Data (0|1

4 Slot A - Relay 1 T1 Data |01

5 Slot A - Relay 2 T1 Data (0|1

6 Slot A - Relay 3 T1 Data (0|1

7 Slot A - Relay 4 T1 Data (0|1

8 Slot A - Relay 5 T1 Data (0|1

9 Slot A - Relay 6 T1 Data (0|1

10 Slot A - Relay 7 T1 Data (0|1

11 Slot A - Relay 8 T1 Data (0|1

12 Slot B - Relay 1 T1 Data (0|1

13 Slot B - Relay 2 T1 Data |01

14 Slot B - Relay 3 T1 Data |01

15 Slot B - Relay 4 T1 Data |01

16 Slot B - Relay 5 T1 Data (0|1

17 Slot B - Relay 6 T1 Data (0|1

18 Slot B - Relay 7 T1 Data |01

19 Slot B - Relay 8 T1 Data |01
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Object Request Response
Object  |Variation Function Quialifier Function Quialifier
Number [Number Description Codes (dec) Codes (hex) |Codes (dec) (C:SX(;S
30 0 16-Bit Analog Input without flag |1 00, 01, 06

30 2 16-Bit Analog Input with flag 1 00,01,06 |129 00, 01
30 4 16-Bit Analog Input without flag |1 00,01,06 |129 00, 01
Points for object 30

0 Ul T16 Data |-Un +Un

1 U2 T16 Data |-Un +Un

2 U3 T16 Data |-Un +Un

3 Uavg (phase to neutral) T16 Data |-Un +Un

4 u12 T16 Data |-Un +Un

5 u23 T16 Data |-Un +Un

6 U3l T16 Data |-Un +Un

7 Uavg (phase to phase) T16 Data |[-Un +Un

8 11 T16 Data |-In +In

9 12 T16 Data |-In +In

10 13 T16 Data |-In +In

11 | total T16 Data |-In +In

12 | neutral (calculated) T16 Data |-In +In

13 I neutral (measured) T16 Data |-In +In

14 lavg T16 Data |-In +In

15 Active Power Phase L1 (P1) T17 Data |-Pn +Pn

16 Active Power Phase L2 (P2) T17 Data |-Pn +Pn

17 Active Power Phase L3 (P3) T17 Data |-Pn +Pn

18 Active Power Total (Pt) T17 Data |-Pt +Pt

19 Reactive Power Phase L1 (Q1) T17 Data |-Pn +Pn

20 Reactive Power Phase L2 (Q2) T17 Data |-Pn +Pn

21 Reactive Power Phase L3 (Q3) T17 Data |-Pn +Pn

22 Reactive Power Total (Qt) T17 Data |-Pt +Pt

23 Apparent Power Phase L1 (S1) T16 Data |-Pn +Pn

24 Apparent Power Phase L2 (S2) T16 Data |-Pn +Pn

25 Apparent Power Phase L3 (S3) T16 Data |-Pn +Pn

26 Apparent Power Total (St) T16 Data [-Pt +Pt

27 Power Factor Phase 1 (PF1) T17 Data |1 1

28 Power Factor Phase 2 (PF2) T17 Data |1 1

29 Power Factor Phase 3 (PF3) T17 Data |1 1

Points for object 30 cont.

30 Power Factor Total (PFt) T17 Data |1 1

31 CAP/IND P. F. Phase 1 (PF1) T17 Data |-1CAP [+1 300% for -1 IND
32 CAP/IND P. F. Phase 2 (PF2) T17 Data |-1CAP [+1 300% for -1 IND
33 CAP/IND P. F. Phase 3 (PF3) T17 Data |-1CAP [+1 300% for -1 IND
34 CAP/IND P. F. Total (PFt) T17 Data |-1CAP (+1 300% for -1 IND
35 j1 (angle between U1 and I1) T17 Data [|-100° |+100°

36 j2 (angle between U2 and 12) T17 Data [|-100° |+100°

37 j3 (angle between U3 and 13) T17 Data [|-100° |+100°

38 Power Angle Total (atan2(Pt,Qt)) T17 Data |-100° [+100°

39 j 12 (angle between U1 and U2) T17 Data [|-100° |+100°

40 j 23 (angle between U2 and U3) T17 Data [|-100° |+100°

41 j 31 (angle between U3 and U1) T17 Data [|-100° |+100°

42 Frequency T17 Data |Fn-10Hz|Fn+10Hz

43 U unbalance T16 Data |-100% |100%

44 11 THD% T16 Data |-100% |100%
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45 12 THD% T16 Data |-100% [100%

46 I3 THD% T16 Data |-100% |100%

47 U1l THD% T16 Data |-100% [100%

48 U2 THD% T16 Data |-100% (100%

49 U3 THD% T16 Data |-100% [100%

50 U12 THD% T16 Data |-100% [100%

51 U23 THD% T16 Data |-100% [100%

52 U31 THD% T16 Data |-100% [100%

MAX DEMAND SINCE LAST RESET

53 Active Power Total (Pt) - (positive) [T16 Data |-Pt +Pt

54 Active Power Total (Pt) - (negative) [T16 Data |-Pt +Pt

55 Reactive Power Total (Qt) - L T16 Data |-Pt +Pt

56 Reactive Power Total (Qt) - C T16 Data |-Pt +Pt

57 Apparent Power Total (St) T16 Data |-Pt +Pt

58 11 T16 Data |-In +In

59 12 T16 Data |-In +In

60 13 T16 Data |-In +In

DYNAMIC DEMAND VALUES

61 Active Power Total (Pt) - (positive) [T16 Data |-Pt +Pt

62 Active Power Total (Pt) - (negative) [T16 Data |-Pt +Pt

63 Reactive Power Total (Qt) - L T16 Data |-Pt +Pt

64 Reactive Power Total (Qt) - C T16 Data |-Pt +Pt

65 Apparent Power Total (St) T16 Data |-Pt +Pt

66 11 T16 Data |-In +In

67 12 T16 Data |-In +In

68 13 T16 Data |-In +In

ENERGY
Energy Counter 1 T17 Data (32-bit value) MOD 20000
Energy Counter 2 T17 Data (32-bit value) MOD 20000
Energy Counter 3 T17 Data (32-bit value) MOD 20000
Energy Counter 4 T17 Data (32-bit value) MOD 20000
Energy Counter 1 Cost T17 Data (32-bit value) MOD 20000
Energy Counter 2 Cost T17 Data (32-bit value) MOD 20000
Energy Counter 3 Cost T17 Data (32-bit value) MOD 20000
Energy Counter 4 Cost T17 Data (32-bit value) MOD 20000
Total Energy Counter Cost T17 Data (32-bit value) MOD 20000
Aktiv Tariff T1 Data
Internal Temperature T17 Data |-100° ([+100°
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Object Request Response
Object | Variation Function Qualifier Function Quialifier
Description Codes Codes Codes Codes
N N
umber | Number (dec) (hex) (dec) (hex)
0 0 16-bit Analog output 1 00, 01, 06
status
40 2 16-bit Analog output | | 00,01,06 |129 00, 01
status
Points for object 40
0 Analog output 1 T1 Data 0
1 Analog output 2 T1 Data 0
2 Analog output 3 T1 Data 0
3 Analog output 4 T1 Data 0
4 Slot A - Analog output1 | T1 Data 0
5 Slot A - Analog output2 | T1 Data 0
6 Slot A - Analog output3 | T1 Data 0
7 Slot A - Analog output4 | T1 Data 0
8 Slot B - Analog output1 | T1 Data 0
9 Slot B - Analog output2 | T1 Data 0
10 Slot B - Analog output3 | T1 Data 0
11 Slot B - Analog output4 | T1 Data 0
Object Request Response
Object | Variation Function Qualifier Function Qualifier
Description Codes Codes Codes Codes
Number | Numb
umber ) umber (dec) (hex) (dec) (hex)
Time and Date -
2 7
>0 0 absolute time
50 1 Time and Date -1, 7 129 7
absolute time
Points for object 40
0 Time and Date T_Time | Data |
Object Request Response
Object | Variation Function Qualifier Function Qualifier
Description Codes Codes Codes Codes
N N
umber | Number (dec) (hex) (dec) (hex)
60 1 CLASS 0 DATA 1 6
60 2 CLASS 1 DATA 1,22* 6
60 3 CLASS 2 DATA 1,22* 6
60 4 CLASS 3 DATA 1,22%* 6
*only object 30
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APPENDIX C: Equations

Definitions of symbols

No Symbol Definition

1 MP Average interval

2 uf Phase voltage (U1, U2 or U3)

3 Uff Phase-to-phase voltage (U12, U23 or U31)
4 N Total number of samples in a period

5 n Sample number (0 <n < N)

6 X,y Phase number (1, 2 or 3)

7 in Current sample n

8 ufn Phase voltage sample n

9 ufFn Phase-to-phase voltage sample n

10 ®f Power angle between current and phase voltage f ( @1, @2 or @3)
11 Uu Voltage unbalance

12 Uc Agreed supply voltage
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Voltage

Phase voltage
N - samples in averaging interval (up to 65 Hz)

Phase-to-phase voltage
Ux, Uy — phase voltages (Us)
N — a number of samples in averaging interval

Voltage unbalance
-100% Utund — first harmonic of phase-to-phase voltage

1-.3-6p
1+./3-6p

4 4 4
Ulzfund + U23fund + U3lfund

B=

2 2 2 2
(Ulzfund + Ut + Uz )

1 Positive voltage sequence
_ 120° 240° Utund — first harmonic of phase voltage
U ros = 3 U g + Y3 g + U135 funa fund P &
1 X Negative voltage sequence

_ -120° -240 Utund — first harmonic of phase voltage

Unes = 3 Ui fung + Yo uns + U5 und fund P &
Zero voltage sequence

—— Usund — first harmonic of phase voltage

U zero = 3 Uit fung + Uiz puna + U3 una fund P &

Current

Phase current
N - samples in averaging interval (up to 65 Hz)

Neutral current
i — n sample of phase current (1, 2 or 3)

N - samples in averaging interval (up to 65 Hz)
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Power

1 N
_an

Active power by phases
N — a number of periods
n - index of sample in a period

f - phase designation

P.=P +P,+P,

Total active power
t - total power
1, 2, 3 - phase designation

SignQ; (¢)

¢ €[0°-180°]= SignQ, (¢) = +1
¢ €[180°-360°]= SignQ, (¢) = -

Reactive power sign
Qs - reactive power (by phases)

@ - power angle

Apparent power by phases
Ur — phase voltage

It - phase current

S =545, +S,

Total apparent power

St — apparent power by phases

Q; =SignQ; ((P) \/81g - sz

Reactive power by phases
St — apparent power by phases

Pr — active power by phases

Qs :N'Z(ufnxif[nm/zt])

Reactive power by phases (displacement method)
N — a number of samples in a period
n - sample number (0 <n < N)

f - phase designation

Qt:Q1+Q2+Q3

Total reactive power

Q: - reactive power by phases

Dz\/sz_Pz_Q/‘%md

Distortion power
S — Apparent power
P — Acive power

Qsund — Fundamental reactive power

Qung = IM{DFT 1 x /)

Fundamental reactive power

Imaginary part of first harmonic part of
momentary voltage and current product

o, =arctan2(P, Q,)
o, =[-180°,179,99°]

Total power angle
P: - total active power

Q: - total reactive power
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|P | Distortion power factor
PF = 5_ P - active power
S —apparent power
p Displacement power factor
dPF = X P1 - Fundamental active power
1 S1 - Fundamental apparent power
THD, TDD
Current THD
I1 — value of first harmonic
|fTHD(%):— n - number of harmonic
Current TDD
I - value of max. load current (fixed, user defined value)
|fTDD(%): A= . n - number of harmonic

U, THD(%)= UZ—

Phase voltage THD
U1 - value of first harmonic

n — number of harmonic

Phase-to-phase voltage THD
U1 - value of first harmonic

n — number of harmonic

Current factors

CFI (%)= Loeac 10

CREST factor
Irms — RMS value of phase current

RMS Ireak — Peak value of current within cycle
63 ) K factor
Z(Iﬂ Xn) n - number of harmonic
_ n=l
Ki - 63 )
2.1
n=1
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Flickers

I3505 = (Pso + Pso + Pso )/ 3
PlOS = (Pe + Ps + PlO + P13 + P17 )/5
Pys = (Pz,z +P;+ P4)/3

PlS = (P1,7 + I:)1 + P1,5)/3
P 0,03l4|:’0’1 +00525P¢ + 0,0657P,
*\+0,28P, +0,08P,

Pst - Short-term flicker intensity
Short-term flicker intensity is measured in 10 minute
periods.

Px - flicker levels that are exceeded by x% in a 10-minute
period (e.g. Po,1 represents a flicker level that is exceeded
by 0.1% samples)

P =3 _sti
V412

Plt - Long-term flicker intensity
Calculated from twelve successive values of short-term
flicker intensity in a two-hour period

Energy

Price in tariff = Price .10 Pree eeonent

Total exponent of tariff price and energy price in all tariffs
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APPENDIX D: XML Data format

Explanation of XML data format

All data, which is prepared to be sent at next time interval is combined into element <data>. It comprises of
elements <value>, which contain all information regarding every single reading.
Attributes of element <value> are:

e Jogld: Identification code of data package. It is used as a confirmation key and should therefore be unique
for each device.

e app: application type ??

e storeType: data type ("measurement"” or “alarm”) or quality report??

e dataProvider: "xml001" ??

e controlUnit: Serial number of the device that sent this data

e part: rekorder ??

e datetimeUTC: UTC date and time of the beginning of current time interval in which data was sent (yyyy-mm-
dd hh:mm:ss).

e jdent: ID code of particular reading

e tFunc: thermal function (1= ON / 0 = OFF)

e cond: condition (1 = lower than; 0 = higher then)

e condVal: limit value

e almNum: alarm serial number.

e unijt: Measuring Parameter Unit (V, A, VA, W, VAr ...)

e tinterval: sampling interval in minutes

e  dSst: (daylight savings time) in minutes

e tzone:timezone in minutes

There are 5 various types of XML push packages in the MC 784:

e measurement packages,

e alarm packages,

e PQevent packages,

e PQreport packages and

e Index packages (these are related trigger based events) — these are only supported in MC 784.

Example of alarms <data> package

<data logld="033350088" app="ML" storeType="alarm" dataProvider="xml001" controlUnit="MC004475"
part="E" datetimeUTC="2009-07-15 21:29:07" dst="60" tzone=" 60">

<value ident="U1 " unit="V " tFunc="0" cond="0" condVal="200,00" almNum="01">100</value>

<value ident="U2 " unit="V " tFunc="0" cond="0" condVal="200,00" almNum="02">101</value>

<value ident="U3 " unit="V " tFunc="0" cond="0" condVal="200,00" almNum="03">99</value>

</data>
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APPENDIX E: JSON Data format

{
"response": {
"version": "1","service": "http://www ****"}
"device": {"type":"iMC784","serial":"MC024305","location":"","description":""},
"data": [{

"info": {"utc": "yyyy-MM-dd
hh.mm.ss","part":"1","interval":"60","format":"trendlog","logid":"1762"},

"voltage": {"unit": "V",

"L1": {"val": "0","avg": "0","min": "0","max": "0"},
"L2": {"val": "0","avg": "0","min": "0","max": "0"},
"L3": {"val": "0","avg": "0","min": "0","max": "0"},
"LN": {"val": "0","avg": "0","min": "0","max": "0"},
"L12": {"val": "0","avg": "0","min": "0","max": "0"},
"L23": {"val": "0","avg": "0","min": "0","max": "0"},
"L31": {"val": "0","avg": "0","min": "0","max": "0"},
"LN_ave": {"val": "0","avg": "0","min": "0","max": "0"},
"LL_ave": {"val": "0","avg": "0","min": "0","max": "0"}},

"frequency": {"unit": "Hz",

"SyStem": {“Val”: ll0llll|avgll: "O","min": IIO”,"maX": "0"}},

"current": {"unit": "A",

"L1": {"val": "0","avg": "0","min": "0","max": "0"},
"L2": {"val": "0","avg": "0","min": "0","max": "0"},
"L3": {"val": "0","avg": "0","min": "0","max": "0"},
"LN": {"val": "0","avg": "0","min": "0","max": "0"},
"total": {"val": "0","avg": "0","min": "0","max": "0"}},

"actpower": {"unit": "W",

"L1": {"val": "0","avg": "0","min": "0","max": "0"},
"L2": {"val": "0","avg": "0","min": "0","max": "0"},
"L3": {"val": "0","avg": "0","min": "0","max": "0"},
"total": {"val": "0","avg": "0","min": "0","max": "0"}},

"reapower": {"unit": "var",

"L1": {"val": "0","avg": "0","min": "0","max": "0"},
"L2": {"val": "0","avg": "0","min": "0","max": "0"},
"L3": {"val": "0","avg": "0","min": "0","max": "0"},
"total": {"val": "0","avg": "0","min": "0","max": "0"}},

"funpower": {"unit": "var",
IILllI: {"Val": IIOII’IIanlI: "O"’"min": Iloll'llmaxll: IIOII}’
IIL2II: {"Val": IIOII'IIanII: llOll,llminll: "O","maX": "O"}I
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"L3": {"val": "0","avg": "0","min": "0","max": "0"},
"total": {"val": "0","avg": "0","min": "0","max": "0"}},
"defpower": {"unit": "var",

"L1": {"val": "0","avg": "0","min": "0","max": "0"},
"L2": {"val": "0","avg": "0","min": "0","max": "0"},
"L3": {"val": "0","avg": "0","min": "0","max": "0"},
"total": {"val": "0","avg": "0","min": "0","max": "0"}},

"apppower": {"unit": "VA",

"L1": {"val": "0","avg": "0","min": "0","max": "0"},
"L2": {"val": "O","avg": "O","min": "O","max": "O"},
"L3": {"val": "0","avg": "0","min": "0","max": "0"},
"total": {"val": "0","an": "O","min": "0","max": "0"}},

"pfactor": {"unit": "* CAP/IND",

"L1": {"val": "0","avg": "0","min": "0","max": "0"},
"L2": {"vaI": "0","an": "O","min": "O","max": "O"},
"L3": {"val": "0","avg": "0","min": "0","max": "0"},
"total": {"val": "0","an": "O","min": "0","max": "0"}},

"dpfactor": {"unit": "* CAP/IND",

"L1": {"val": "0","avg": "0","min": "0","max": "0"},
"L2": {"val": "0","avg": "0","min": "0","max": "0"},
"L3": {"val": "0","avg": "0","min": "0","max": "0"},
"total": {"val": "0","avg": "0","min": "0","max": "0"}},
"pangle": {"unit": "°",

"L1": {"val": "0","avg": "0","min": "0","max": "0"},
"L2": {"val": "0","avg": "0","min": "0","max": "0"},
"L3": {"val": "0","avg": "0","min": "0","max": "0"},
"LN": {"val": "0","avg": "0","min": "0","max": "0"},
"total": {"val": "0","avg": "0","min": "0","max": "0"}},

"energy": {

"E1": {"unit": "* wh/varh/VAh","val": "0"},
"E2": {"unit": "* wh/varh/VAh","val": "0"},
"E3": {"unit": "* wh/varh/VAh","val": "0"},
"E4": {"unit": "* wh/varh/VAh","val": "0"},
"ES": {"unit": "* wh/varh/VAh","val": "0"},
"E6": {"unit": "* wh/varh/VAh","val": "0"},
"E7": {"unit": "* wh/varh/VAh","val": "0"},
"E8": {"unit": "* wh/varh/VAh","val": "0"}},

"demands": {

"I1": {"unit": "A","val": "0"},
"12": {"unit": "A","val": "0"},
"I3": {"unit": "A","val": "0"},
"P_pos": {"unit": "W","val": "0"},
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IIP_negll: {"Unit": "W","Val": lloll}l
"Q_ind": {"unit": "var","val": "0"},
IIQ_capll: {"Unit": "Var","Val": IIOII}’
'S {"unit": "VA","val": "0"}},

"thd_v": {"unit": "%",

"L1": {"val": "0","avg": "0","min": "0","max": "0"},
"L2": {"val": "0","avg": "0","min": "0","max": "0"},
"L3": {"val": "0","avg": "0","min": "0","max": "0"},
"L12": {"val": "0","avg": "0","min": "0","max": "0"},
"L23": {"val": "0","avg": "0","min": "0","max": "0"},
"L31": {"val": "0","avg": "0","min": "0","max": "0"}},

"crest_v": {"unit": "%",

"L1": {"val": "0","avg": "0","min": "0","max": "0"},
"L2": {"val": "0","avg": "0","min": "0","max": "0"},
"L3": {"val": "0","avg": "0","min": "0","max": "0"},
"L12": {"val": "0","avg": "0","min": "0","max": "0"},
"L23": {"val": "0","avg": "0","min": "0","max": "0"},
"L31": {"val": "0","avg": "0","min": "0","max": "0"}},

"de_v": {"unit": "V",

"L1": {"val": "0","avg": "0","min": "0","max": "0"},
"L2": {"val": "0","avg": "0","min": "0","max": "0"},
"L3": {"val": "0","avg": "0","min": "0","max": "0"},
"LN": {"val": "0","avg": "0","min": "0","max": "0"},
"L12": {"val": "0","avg": "0","min": "0","max": "0"},
"L23": {"val": "0","avg": "0","min": "0","max": "0"},
"L31": {"val": "0","avg": "0","min": "0","max": "0"}},

"harmonic_v": {"unit": "V",
"L":{"val":[*0","0","0","0","0","0","0","0","0","0",
"o","o","0","o","o","o","o","o","0","0","0","0","0",
"o","o","0","0o","o","o","o","o","0","0","0","0","0",
"o","o","0","o","o","o","o","o","0","0","0","0","0",
"o","o","0","0","o","o","o","o","0","0","0","0","0","0"],

"max":("0","0","0","0","0","0","0","0","0","0","0",
“o","0","0","o0","o0","0","0","o","0","0","0","0","0",
‘o","0","0","0","0o","0o","0","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0",
“o","0","0","0","0","0","0","0","0","0","0","0","0"1},

"L.2":{"val":["0","0","0","0","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0",
‘o","0","0","0","0o","0o","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0",
“o","0","0","0","0","0o","0","o","0","0","0","0","0","0"],
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"max":("0","0","0o","0","o","0","0","0","0","0","0","0",
“o","o0","o0","0","o0","0","0","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0",
“o","o0","0","o","o0","0","0","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","0","0"1},

"L3":{"val":["0","0","0","0","0","0","0","0","0","0","0",
“o","0","0","0","o0","0","0","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0",
“o","o0","o0","0","o0","0","0","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","0","0","0"],

"max":("0","0","0","0","0","0","0","0","0","0","0","0",
“o","o0","0","o","o0","0","0","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0",
“o","o0","0","o","o0","0","0","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","0","0"1},

"L12"{"val":["0","0","0","0","0","0","0","0","0","0","0",
“o","0","0","0","o0","0","0","o","0","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0","0",
“o","0","0","0","o0","0","0","o","0","0","0","0","0","0","0",
“o","0","0","0","0","0","0"],

"max":("0","0","0o","0","0","0","0","0","0","0","0","0","0",
“o","0","0","0","o0","0","0","o","0","0","0","0","0","0","0",
“o","0","0","0","0","0o","o0","o","0","0","0","0","0","0","0",
“o","0","0","0","o0","0","0","o","0","0","0","0","0","0","0",
"o","0","0","0","0"]},

"L23"{"val":["0","0","0","0","0","0","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0","0",
“o","0","0","0","0","0o","0","o","0","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0","0",
“o","0","0","0","0","0"1,

"max":("0","0","o","0","0","0","0","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0","0",
“o","0","0","0","0","0o","o0","o","0","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0","0",
"o","0","0","0","0"]},

"L31":{"val":["0","0","0","0","0","0","0","0","0","0","0","0",
“o","0","0","o0","o","0","0","0","0","o","0","0","0","0","0","0",
'o","0","0","0","0o","o","o","o","0","0","o0","0","0","0","0","0",
“o","0","o0","o0","o","0","0","0","0","o","0","0","0","0","0","0",
"0","0","0"],
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"max":("0","0","o","0","0","0o","0","0","0","0","0","0","0","0","0",
“o","o0","o0","o","o","0","0","o","0","o","0","0","0","0","0","0","0",
“o","0","0","0","o","0","0","o","0","o","0","0","0","0","0","0","0",
"o","o","o0","0","0","o","0","0","0","0","0","0","0","0" 11},

"interhar_V": {"Unit": "V","freq": [u* HZ","* qu’u* qulu* qu’
nx HZ","* qu’n* HZ","* HZ","* HZ","* HZ"],

||L1||: {”Val”: [Iloll’Iloll’IlolllIloll,lloll,llollllloll’Iloll’lloll’lloll]’
"maX": [“O”,"O","0","0","0","O","O","0","0","0"]},

"L2": {”Val”: ["0","0","0","0","0","O","O","O","O","O"],
llmaxll: [“O","O",”0”,”0”,”0”,”0”,”0","0","0","0"]},

"L3": {Ilvalll: [IIOII’IIOII’IIOII,IIOll'lloll'IIOII'IIOII’IIOII’IIOII’IIOII]'
"maX": [IIOIIIIIOII’IIOII’IIOII’IIOII,IIOII’Iloll'lloll'lloll'lloll]}'

||L12||: {“Val”: [IIOII’IIOII’IIOII,IIoll'Iloll'lloll'llOll'llOIl'llOII’IIOII]’
"maX": [”0”,”O”,"0","0","0","O","O","O","O",HOI']},

"L23": {”Val”: [llollllloll,lloll,lloll'lloll’lloll’lloll’lloll’lloll,lloll],
"maX": [IIOIIIIIOII’IIOII’IIOII’IIOII,IIOII’Iloll'lloll'lloll'lloll]}'

"L31": {“Val”: [IIOII’IIOII’IIOII,IIoll'Iloll'lloll'llOll'llOIl'llOII’IIOII]’
"maX": [”0”,”O”,"0","0","0","O","O","O","O",I'OH]}},

"sbands_v": {"unit": "V",

"band": ["0.5-3.5","4.5-7.5","8.5-11.5","12.5-15.5","16.5-19.5",
"20.5-23.5","24.5-27.5","28.5-31.5","32.5-35.5","36.5-39.5",
"40.5-43.5","44.5-47.5","48.5-51.5","52.5-55.5","56.5-59.5",
"60.5-63.5"],

n Llll :{“Val“ : [”O”,"0","0","0","0","0","0","0","0","0","0",
|IOII'IIOII'IIOII'IIOII’IIOII]'

"maX": [IIOII'IIOII’IIOII’IIOII’IIOII’IIOII’Iloll'lloll'lloll’lloll’lloll’lloll’
|IOIl’Iloll'llollllloll]},

n L2|| :{“Val“ : [”O”,"0","0","0","0","0","0","0","O","0","0","0","0",
IIOII’IIOII’IIOII]’

"maX": [IIOII’IIOIIIIIOIIIIIOIIIIIOIIIIlollllloll'lloll'lloll’IIOII’IIOII’IIOIIIIIOII’IIOIII
Iloll’llolll}’

n L3|| :{llvalll : ["O","0","0","0","0",”0","0","0","0","0","0","0“,"0”,
IIOII’IIOII’IIOII]’

"maX": [IIOII’IIOIIIIIOIIIIIOIIIIIOIIIIlollllloll'lloll'lloll’IIOII’IIOII’IIOII’IIOII’IIOIII
Iloll’llolll}’
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||L12|| :{“Val“:[“O","O","0","0”,”0”,”0”,”0", ”0","0","0","0","0",

"O",I’O”,”O”,”O”],

"maX": [“O”,"O","0","0","0","O","O","0","O","0","0","0","0",

Iloll’lloll’lloll]}’

||L23|| :{“Val“:[“O","O","O",”0”,”0”,”0”,”0", IlolllIIOIIIIIOIIIIIOII’IIOII’

"O",I’O”,”O”,”O”],

"maX": [“O”,"O","0","0","0","O","O","0","O","0","0","0","0",

Iloll’lloll’lloll]}’

||L31|| :{“Val“:[“O","O","O",”0”,”0”,”0”,”0", IlolllIIOIIIIIOIIIIIOII’IIOII’

"0","0","0”,"0"],

"maX": ["O","0","0","0","0","0","0","0","0","0","0","0","0",

|I()"I"()"II'OH] }}’

"signal_v": {"unit": "V",

"L1": {"val": "0","avg": "0","min":
"L2": {"val": "0","avg": "0","min":
"L3": {"val": "0","avg": "0","min":
"L12": {"val": "0","avg": "0","min"
"L23": {"val": "0","avg": "0","min"
"L31": {"val": "0","avg": "0","min"

"underdev_v": {"unit": "%",

"L1": {"val": "0","avg": "0","min":
"L2": {"val": "0","avg": "0","min":
"L3": {"val": "0","avg": "0","min":

"overdev_v": {"unit": "%",

"L1": {"val": "0","avg": "0","min":
"L2": {"val": "0","avg": "0","min":
"L3": {"val": "0","avg": "0","min":

"thd_c": {"unit": "%",

"L1": {"val": "0","avg": "0","min":
"L2": {"val": "0","avg": "0","min":
"L3": {"val": "0","avg": "0","min":

"tdd_c": {"unit": "%",

"L1": {"val": "0","avg": "0","min":
"L2": {"val": "0","avg": "0","min":
"L3": {"val": "0","avg": "0","min":

"kfact_c": {"unit": "",
“L].“: {”Val”: lloll'llavgu: llolllllminll:
||L2||: {Ilvalll: "O","avg": lIOlI’llminll:

"O","maX":

"O”,"maX":
"O","maX":

: "O","maX"
: "O","maX"
: "O","maX"

"O","maX":
IIOII’IImaXII:
"O","maX":

IIOII’IImaXII:
"O","maX":
"O","maX":

"O","maX":
IIOII’IImaXII:
"O","maX":

IIOIIIIImaXll:
"O","maX":
IIOIIIIImaXll:

"O","maX":
IIOIIIIImaXII:

"0,
"0},
"0,
10"},
"0"),
10"},

"0},
"O"}I
"0},

"O"}I
"0},
"0},

"0},
"O"}I
"0},

"O"}I
"0},
"0},

"0},
"O"}I
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“L3“: {”Val”: "O","avg“: llolllllminn: llolllllmaxll: "O"}},

"crest_c": {"unit": "%",

"L1": {"val": "0","avg": "0","min": "0","max": "0"},
"L2": {"val": "0","avg": "0","min": "0","max": "0"},
"L3": {"val": "0","avg": "0","min": "0","max": "0"}},

"harmonic_c": {"unit": "A",
"L1":{"val":["0","0","0","0","0","0","0","0","0","0","0",
"o","0","0","0","0","0","0","o","0","0","0","0","0","0",
"o","0","o","0","0","0","o0","0","0","0","0","0","0","0",
"o","0","0","0","0","0","0","o","0","0","0","0","0","0",
"o","0","0","0","0","0","0","0","0","0"],

"max":("0","0","0","0","o","0","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0",
“o","o0","0","0","o0","0","0","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","0","0"1},

"L2":{"val":"0","0","0","0","0","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0",
“o","0","0","o","o0","0","0","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","0","0","0"],

"max":("0","0","o","0","o","0","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","0","0"1},

"L3":{"val":["0","0","0","0","0","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","0","0","0"],

"max":("0","0","o","0","o","0","0","0","0","0","0","0",
'o","o0","0","0","0o","o","o","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","o","0","0","0","0","0","0",
'o","o0","0","0","0o","o","o","o","0","0","0","0","0","0",
“o","0","0","0","0","0","0","0","0"1}},

"intel’har_c": {”Unit": IIAII,IIfrquI: [II* HZII'II* HZIIIII* HZ”,
"k qu’u* qu’u* HZ","* qu'u* HZ","* HZ","* qu]’

n Llll: {Ilvalll: [IIOII’IIOIIIIIOII’IIOll'lloll'IIOII'IIOIIIIIOIIIIIOII’IIOII]'
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llmaxll: [“O","O","0",”0”,”0”,”0”,”0","0","0","0"]},

n L2“: {”Val”: ["0”,”0”,”0",”0","0","0","0”,"0”,”0”,“0”],

llmaxll: ["O","O",”0”,”0”,”0”,”0”,”0","0","0","0"]},

n L3“: {”Val”: ["0”,”0”,”0",”0","0","0","0”,"0”,”0”,“0”],

llmaxll: ["O","O",”0”,”0”,”0”,”0”,”0","0","0","0"]}},

"sbands_c": {"unit": "A",

"pand": ['0.5-3.5","4.5-7.5","8.5-11.5","12.5-15.5",
"16.5-19.5","20.5-23.5","24.5-27.5","28.5-31.5",
"32.5-35.5","36.5-39.5","40.5-43.5","44.5-47.5",
"48.5-51.5","52.5-55.5","56.5-59.5","60.5-63.5"],

|IL1|I :{“Val“ : ["0",”0”,"0","0","0","0","0","0","0","0",
|I0II'IIOIIIIIOII’IIOII’IIOII’IIOII]'IlmaXII: [IIOII'IIOII'IIOII’IIOII’IIOII'
"O","0",”0”,"0","0","0","0","0","0","O","O"]},

n L2|l :{“Val“ . ["0",”0”,"0","0","0","0","0","0","0","0",
|I0II'IIOIIIIIOII’IIOII’IIOII’IIOII]'

"maX": [IIOII’IIOII’IIOII’IIOII,IIOII’IIOII’Iloll'lloll'lloll'lloll'IIOII’
"0","0",”0”,"0","0"]},

n L3|| :{“Val“ : ["O","0","0","0","0","0","0","0","0“,“0",
lloll'IIOII'IIOII’IIOII’IIOII’IIOII]'llmaXII: [lloll'lloll'IIOII’IIOII’IIOII’
"O","0","0","0","0","0","0","0","0","0","0"]}},

"signal_c": {"unit": "A",

"L1": {"val": "0","avg": "0","min": "0","max": "0"},
"L2": {"val": "0","avg": "0","min": "0","max": "0"},
"L3": {"val": "0","avg": "0","min": "0","max": "0"}},

"unbalance": {

"Uu": {"unit": "v","val": "0","avg": "0","min": "0","max": "0"},
"Uo": {"unit": "v","val": "0","avg": "0","min": "0","max": "0"},
"lu"; {"unit": "A","val": "0","avg": "0","min": "0","max": "0"},
"lo": {"unit": "A","val": "0","avg": "0","min": "0","max": "0"}},
"flic_pi": {"unit": "",

"L1": {"val": "0","avg": "0","min": "0","max": "0"},

"L2": {"val": "0","avg": "0","min": "0","max": "0"},

"L3": {"val": "0","avg": "0","min": "0","max": "0"}},

"flic_pst": {"unit": "",

"L1": {"val": "0","avg": "0","min": "0","max": "0"},
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n L2||: {”Val”: "O","avg"

"flic_plt": {"unit": "",

n L].“: {”Val”: "O","avg“

n L3“: {”Val”: "O","avg"

"aninput": {

"|1": {"unit": II*“,”Val”:
|||2||: {"Unit”: "*","Va|":
"|3": {"unit": II*“,”Val”:

|||4||: {"Unit”: "*","Va|"

"diginput": {"unit": "",
"11": {"val": "0","min":
"12": {"val": "0","min":
"13": {"val": "0","min":
"14": {"val": "0","min":

: llolllllminn:

"L3": {”Val”: lloll,llavgll: "O","min":

: “O“,"min":
"L2": {”Val”: lloll,llavgll: "O","min":

: "O","min":

lloll,llavgll:
IlO”,”an“:
lloll,llavgll:

: lloll’llavgll:
"T": {"unit": lloclllllvalll:

"0","an"

"0","max":
"0","max":
"0","max":
"0","max":

"module_a": {"unit": "",

"11": {"val": "0","min":
"12": {"val": "0","min":
"13": {"val": "0","min":
"14": {"val": "0","min":
"I5": {"val": "0","min":
"16": {"val": "0","min":
"I7" {"val": "0","min":
"18": {"val": "0","min":

"0","max":
"0","max":
"0","max":
"0","max":
"0","max":
"0","max":
"0","max":
"0","max":

"module_b": {"unit": "",

"I1": {"val": "0","min":
"12": {"val": "0","min":
"I3": {"val": "0","min":
"14": {"val": "0","min":
"I5": {"val": "0","min":
"16": {"val": "0","min":
"I7": {"val": "0","min": "0","max":
"18": {"val": "0","min": "0","max":

"0","max":
"0","max":
"0","max":
"0","max":
"0","max":
"0","max":

llolllllmaxll

"O","maX":

"O”,"maX"

"O","maX":

lloll’llmaxn

"0","min":
"0","min":
"0","min":
"0","min":

. "O","min":

"0},
"0},
"0},
"0},

"0},
"0},
"0},
"0},
"0},
"0},
"0},
0"},

"0},
"0},
"0},
"0},
"0},
"0},
"0},
)

"0'),

"0"}}I

: "O"}I

HOH}I

"0

"0","max": "0"},
"0","max": "0"},
"0","max": "0"},
"0","max": "0"},
"0","max": "0"}},
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Example of readings measurement <data> package

<data logld="033324218" app="ML" storeType="measurement" dataProvider="xml001"
controlUnit="MC004475" part="B" datetimeUTC="2009-09-16 3:00:00" dst="60" tzone=" 60" tinterval="015">
<value ident="U1 " unit="V ">234,47</value>

<value ident="U2 "unit="V ">234,87</value>

<value ident="U3 " unit="V ">234,52</value>

<value ident="I1 " unit="A ">1,14</value>

<value ident="12 " unit="A ">1,50</value>

<value ident="I3 " unit="A ">3,58</value>

<value ident="P1 " unit="W ">-0,063e+03</value>

<value ident="P2 " unit="W ">-0,101e+03</value>

<value ident="P3 " unit="W ">0,281e+03</value>

<value ident="P " unit="W ">0,11e+03</value>

<value ident="Q " unit="var ">-1,37e+03</value>

<value ident="E1 " unit="Wh">19620e+01</value>

<value ident="E2 " unit="varh">6e+01</value>

<value ident="E3 " unit="Wh">1303391e+01</value>

<value ident="E4 " unit="varh">2999595e+01</value>

<value ident="ePF " unit=" ">0,0820</value>

</data>

Example of acknowledgement packages:
<ack logld="033220002" datetimeUTC ="2008-01-31 23:00:50:000"></ack>
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APPENDIX F: PQDIF and COMTRADE recorder data storage

organization

All PQDIF and COMTRADE file records which are created on Power Quality Analyzer MC 784/iMC 784 are stored
in a predefined folder in a logical hierarchy which is shown in the table below. Apart from this, table below also

gives trigger names, trigger IDs, Record group IDs and subgroup IDs which cause these records to be created.

Trigger_Name Trigger_ID Record folder Record Group_ID[Record SubGroup_ID
Trend recorder 1 TrLog_01 \Log_Trend\Recorder_01 TrLog Rec_01
Trend recorder 2 TrLog_02 \Log_Trend\Recorder_02 TrLog Rec_02
Trend recorder 3 TrLog_03 \Log_Trend\Recorder_03 TrLog Rec_03
Trend recorder 4 TrLog_04 \Log_Trend\Recorder_04 TrLog Rec_04
PQ Recorder PQlLog \Log_PQ PQLog

Transient trigger Current [TrgTrC \Trg_Transient\Current TrgTr Curr
Transient trigger Voltage |TrgTrV \Trg_Transient\Voltage TrgTr Volt

PQ trigger Dip TrgPqDip \Trg_PQ\Dip TrgPq Dip

PQ trigger Inrush TrgPglnrush  \Trg_PQ\Inrush TrgPq Inrush
PQ trigger Interuption TrgPqlnter \Trg_PQ\Interruption TrgPq Inter
PQtrigger End Interuption|TrgPqginterEnd [\Trg_PQ\InterruptionEnd TrgPq InterEnd
PQ trigger RVC TrgPgRvc \Trg_PQ\Rvc TrgPq Rvc

PQ trigger Swell TrgPqSwell \Trg_PQ\Swell TrgPq Swell
Digital trigger 1 TrgDig01 \Trg_External\Digital_01 TrgExt Dig_01
Digital trigger 2 TrgDig02 \Trg_External\Digital_02 TrgExt Dig_02
Digital trigger 3 TrgDig03 \Trg_External\Digital_03 TrgExt Dig_03
Digital trigger 4 TrgDig04 \Trg_External\Digital_04 TrgExt Dig_04
Digital trigger 5 TrgDig05 \Trg_External\Digital_05 TrgExt Dig_05
Digital trigger 6 TrgDig06 \Trg_External\Digital_06 TrgExt Dig_06
Digital trigger 7 TrgDig07 \Trg_External\Digital_07 TrgExt Dig_07
Digital trigger 8 TrgDig08 \Trg_External\Digital_08 TrgExt Dig_08
Ethernet trigger 1 Trigktho1 \Trg_External\Ethernet_01 TrgExt Eth_01
Ethernet trigger 2 TrigEth02 \Trg_External\Ethernet_02 TrgExt Eth_02
Ethernet trigger 3 Trigkth03 \Trg_External\Ethernet_03 TrgExt Eth_03
Ethernet trigger 4 TrigEth04 \Trg_External\Ethernet_04 TrgExt Eth_04
Ethernet trigger 5 TrigEth05 \Trg_External\Ethernet_05 TrgExt Eth_05
Ethernet trigger 6 Trigkth06 \Trg_External\Ethernet_06 TrgExt Eth_06
Ethernet trigger 7 TrigEth07 \Trg_External\Ethernet_07 TrgExt Eth_07
Ethernet trigger 8 Trigeth08 \Trg_External\Ethernet_08 TrgExt Eth_08
Combined trigger 1 TrigCmbO01 \Trg_Combined\Combined_01 [TrgCmb Cmb_01
Combined trigger 2 TrigCmb02 \Trg_Combined\Combined_02  [TrgCmb Cmb_02
Combined trigger 3 TrigCmb03 \Trg_Combined\Combined_03  [TrgCmb Cmb_03
Combined trigger 4 TrigCmb04 \Trg_Combined\Combined_04 [TrgCmb Cmb_04
Combined trigger 5 TrigCmb05 \Trg_Combined\Combined_05 [TrgCmb Cmb_05
Combined trigger 6 TrigCmb06 \Trg_Combined\Combined_06 [TrgCmb Cmb_06
Combined trigger 7 TrigCmb07 \Trg_Combined\Combined_07  [TrgCmb Cmb_07
Combined trigger 8 TrigCmb08 \Trg_Combined\Combined_08 [TrgCmb Cmb_08
Combined trigger 9 TrigCmb09 \Trg_Combined\Combined_09 |TrgCmb Cmb_09
Combined trigger 10 TrigCmb10 \Trg_Combined\Combined_10 [TrgCmb Cmb_10
Combined trigger 11 TrigCmb11 \Trg_Combined\Combined_11 |TrgCmb Cmb_11
Combined trigger 12 TrigCmb12 \Trg_Combined\Combined_12  [TrgCmb Cmb_12
Combined trigger 13 TrigCmb13 \Trg_Combined\Combined_13  [TrgCmb Cmb_13
Combined trigger 14 TrigCmb14 \Trg_Combined\Combined_14 |TrgCmb Cmb_14
Combined trigger 15 TrigCmb15 \Trg_Combined\Combined_15 [TrgCmb Cmb_15
Combined trigger 16 TrigCmb16 \Trg_Combined\Combined_16 |TrgCmb Cmb_16
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A further explanation to the group and subgroup IDs are stated in the two tables below:

Record Group_ID

Description - Group_Name_En

TrLog Trend recorder logs
PQlLog PQ recorder logs

TrgTr Transient trigger events
TrgPq PQ trigger events

TrgExt External trigger events
TrgCmb Combined trigger events

Record SubGroup_ID

Description - Group_Name_En

Rec_N Recorder N
Curr Current

Volt Voltage

Dip Dip

Inrush Inrush current
Inter Interruption
InterEnd End Interruption
Rvc RVC

Swell Swell

Dig_N Digital N
Eth_N Ethernet N
Cmb_N Combined N

All this file records are easily available from the device by means of FTP connection. Depending on FTP account

permissions, the user can manipulate the stored data. The default read-only ftp account is user: “ftp”/pass: "ftp”

SR ftp MC7S4
L) Log_PQ
= I Log_Trend
[—h Recorder_0d1
=) Recorder_02
|21 Recorder_03
[=h Recorder_04
= I Trg_Combined
[ Combined_01
[ Combined_02
|21 Combined_03
[ Combined_04
=) Cormbined_05
[ Combined_n0&
=) Combined 07
|21 Combined_05
[ Combined_09
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PQDIF AND COMTRADE FILE NAMING CONVENTION

File names are determined according to the ISO standard 8601 standard.
There are a few examples below:

Fast Trend recorders (Recorder 1-4, PQ Recorder)

e these are created periodically with a predefined period
Date: 26.3.2014
Time: 00:00:00
Abbreviations: z= UTC time, T = date - time separator

Example: 20142603T000000z.pqd
Event recorders
e Here many events can occur within one seconds so milliseconds are used

Example:20142603T000000.046z.pqd

e Ifall records cannot be stored in one single file the recorder signature is added at the end of file name:

T Transient recorder
W Waveform recorder
D Disturbance recorder

Example:20142603T000000.046z_T.pqd
Example:20142603T000000.046z_W.pqd
Example:20142603T000000.046z_D.pqd
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APPENDIX G: IEC61850 Ed.2 protocol support overview

Overview

This appendix describes the scope of support for the IEC61850 Ed.2 protocol within Power Quality Analyzer MC
784/iMC 784. It provides the functionality overview as well as all the necessary means on how the configuration
can be done.

Basic implementation facts

e The Model Implementation Conformance Statement (MICS) for IEC61850 support is defined in IEC 61850-7-
3 and IEC61850-7-4

e |EC61850 support is a SW-enabled optional feature

e Up to 8 preconfigured report datasets

e Up to 4 simultaneous IEC61850 client connections

IEC61850 Ed.2 configuration

For every IEC61850 there should be a related ICD and CID configuration files. The implementation in Power

Quality Analyzer MC 784/iMC 784 has the following characteristics:

e  Only one single ICD file corresponds to all HW variants of Power Quality Analyzer MC 784/iMC 784 — this file
corresponds to all available options within the instrument.

e Apredefined CID file is provided with every device with the IEC61850 server feature enabled and is the same
as the publicly available ICD file. The file resides in Power Quality Analyzer MC 784/iMC 784 file system in
the /61850/ folder so any user can optionally reconfigure the device through standard FTP communication
channel if required by making the (re)configuration of the CID file and uploading and overwriting the existing
CID file — file location. When reconfiguring the CID file we recommend to stick to the limits defined within
this appendix.

e Any XML editor or 3rd party IEC61850 configuration tool can be used for reconfiguring the CID files.
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Logical nodes supported in Power Quality Analyzer MC 784/iMC 784 implementation of

IEC61850 Ed.2
A general standard support scope overview is given in the table below:
Logical node Description

SYSTEM related |LPHD - Physical device|Physical device. Contains information related to the physical
nodes information device. Only one instance of this node can be defined.

LLNO - Logical node zero|Logical node zero. Contains the data related to the associated

IED. Only one instance of this node can be defined.

MEASUREMENT MMXU - Measurements |Measurements. Contains per-phase and total current, voltage

related nodes

and power flow for operational purposes.

AVGMMXU - Metering
Statistics Average

Metering statistics. Consists of average, min and max for
metered (MMXU) data.

MAXMMXU - Metering
Statistics Maximum

MINMMXU - Metering
Statistics Minimum

MSQl - Sequence and
imbalance

Sequence. Consists of sequence values for three/multi-phase
power systems via symmetrical components

MMTR - Metering

Metering. Consists of the integrated values (energy), primarily
for billing purposes.

GGIO - Generic process
I/O

Generic process HW 1/0 module current statuses which include
(depending on device HW variant):

4 analog inputs

4 general indication 1/Os

8 bit Slot A

8 bit Slot B

Current status of 32 SW configurable alarms which are
programmed into the device.

GGIO - Commands

Sending commands into MC 784:

Energy counters reset

Min/Max measurements reset (affects statistic)
Output relay ON/OFF (Output 1-4, Slot A)

MHAI - Harmonics

Harmonics. Consists of voltage and current harmonic values as
well as THD, K factor, Crest factor.

RDRE Disturbance
recorder function

Disturbance Recorder Function. Indicates to a client that a new
PQDIF or COMTRADE file has been created in one of the device

recorders and is available for transfer.

IEC61850 Ed.2 Data Sets in Power Quality Analyzer MC 784/iMC 784

Datasets are configured using any IEC 61850 configuration tool. One can have up to 8 datasets containing a
maximum of 256 data values each. If this limit is exceeded, the resulting CID file will not function. Data sets must
be located in LLNO so that they can contain data from any logical node within that logical device. The ICD file for
Power Quality Analyzer MC 784/iMC 784 is preconfigured with eight default datasets and can be reconfigured
by the user if required:

Dataset Description
LPHD Status dataset
MMXU Measurements dataset
MSTA Statistics dataset
MMTR Metering dataset
GGIO Inputs and outputs dataset
MHAI Power quality dataset
MsaQl Sequence dataset
RDRE Recorded files of all record types
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IEC61850 Ed.2 Reports in Power Quality Analyzer MC 784/iMC 784

Reports can be configured using any IEC 61850 configuration tool. Reports will only be transmitted to the client
if that client has enabled the report. Reports must be located in LLNO so that they can contain any dataset.

Dataset Buffered/Unbuffered Description

Device status Unbuffered Report containing status dataset (LPHD)
Measurements Unbuffered Report containing measurements dataset (MMXU)
Statistics Unbuffered Report containing statistics dataset (MSTA)

Energy Unbuffered Report containing metering dataset (MMTR)

Inputs and outputs |Unbuffered Report containing inputs and outputs dataset (GGIO)
Imbalances Unbuffered Report containing sequence dataset (MSQl)

Configuring Reporting Triggers

Reporting triggers allow Power Quality Analyzer MC 784/iMC 784 automatically generate and send reports to
clients when certain conditions are met. They are configured using any IEC 61850 configuration tool. The most
commonly-used triggers are:

Default setting in MC

Trigger Option Description 284 CID file

Report is triggered when there is a change in value of a member
dchg (data-change) |of the data set. This data change must be greater than the|Disabled
deadband value configured in CID file.
Integrity period Report is triggered at regular, periodic intervals. Enabled (4000 msec)
Report is triggered when quality is changed. Quality is part of

lity ch Disabl
Quality changed every parameter within the CID file. Isabled
ﬁ\lterrogatio(ng)eneral Report is triggered upon client request. Enabled
Data update Only used for frozen counters Disabled

Model Implementation Conformance Statement

The model implementation conformance statement according to IEC 61850-7-3 and IEC 61850-7-4, is listed
below:

Attribute name Explanation Attribute Type Modbus Start Modbus End
LPHD - Physical device information

PhyNam Physical device name plate DPL 20001 20020
20021
20022
20025 20028
20029 20036

PhyHealth Physical device health INS

Proxy Indicates if this LN is a proxy SPS

Mod Mode INC 20051

Beh Behaviour INS 20052

Health Health INS 20053

NamPlIt Name plate LPL 20001 20020

RDRE - Disturbance recorder function

RcdMade Recording made SPS 20101

SPS 20102
FItNum Fault Number INS 20111

MMXU - Measurements

TotW Total Active Power (Total P) MV 21001 21002
TotVAr Total Reactive Power (Total Q) MV 21003 21004
TotVA Total Apparent Power (Total S) MV 21005 21006
TotPF Average Power factor (Total PF) MV 21007 21008
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Attribute name | Explanation

MMXU - Measurements

Attribute Type | Modbus Start | Modbus End

MMXU - Metering Statistics Average

PPV Phase to phase voltages, including angles DEL 21011 21012
DEL 21013 21014
DEL 21015 21016
DEL 21017 21018
DEL 21019 21020
DEL 21021 21022
PhV Phase to ground voltages, including angles WYE 21023 21024
WYE 21025 21026
WYE 21027 21028
WYE 21029 21030
WYE 21031 21032
A Phase currents, including power angles WYE 21033 21034
WYE 21037 21038
WYE 21039 21040
WYE 21041 21042
WYE 21043 21044
WYE 21045 21046
WYE 21049 21050
WYE 21053 21054
WYE 21055 21056
VAr Phase reactive power (Q) WYE 21057 21058
WYE 21059 21060
WYE 21061 21062
VA Phase apparent power (S) WYE 21063 21064
WYE 21065 21066
WYE 21067 21068
PF Phase power factor (PF) WYE 21069 21070
WYE 21071 21072
WYE 21073 21074

MMXU - Metering Statistics Maximum

AvW Average real power MV 21075 21076
AvVAr Average reactive power MV 21081 21082
AvWA Average apparent power MV 21087 21088

MMXU - Metering Statistics Minimum

MaxW Maximum real power MV 21077 21078
MaxVAr Maximum reactive power MV 21083 21084
MaxVA Maximum apparent power MV 21089 21090

ImbNgV

MSQl - Sequence and imbalance
Imbalance negative sequence voltage

MV

21093

MinW Minimum real power MV 21079 21080
MinVAr Minimum reactive power MV 21085 21086
MinVA Minimum apparent power MV 21091 21092

21094

ImbZroV

MMTR - Metering

MV

21095

21096

Imbalance zero sequence voltage

busbar away)

TotWh Net Real energy since last reset BCR 21097 21098

TotVArh Net Reactive energy since last reset BCR 21099 21100

TotVAh Net Apparent energy since last reset BCR 21101 21102

SupWh Real energy supply (default supply direction: energy flow towards busbar) |BCR 21103 21104

SupVArh Reactive energy supply (default supply direction: energy flow towards|BCR 21105 21106
busbar)

DmdWh Real energy demand (default demand direction: energy flow from busbar |BCR 21107 21108
away)

DmdVArh Reactive energy demand (default demand direction: energy flow from|BCR 21109 21110
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Attribute name Explanation Attribute Type Modbus Start Modbus End
GGIO - Generic process I/0
Anin_1 Analog input 1 MV 21111 21112
Anin_2 Analog input 2 MV 21113 21114
Anin_3 Analog input 3 MV 21115 21116
Anin_4 Analog input 4 MV 21117 21118
Ind_1 General indication (input/output) 1 SPC 21119
Ind_2 General indication (input/output) 2 SPC 21120
Ind_3 General indication (input/output) 3 SPC 21121
Ind_4 General indication (input/output) 4 SPC 21122
Intin_A Integer status - Slot A INS 21123 21124
Intin_B Integer status - Slot B INS 21125 21126
ISCSO Integer status - Alarms INS 21127 21128
GGIO - Commands
Reset Energy Counters SPC 41801 On=1, Off=0
Reset Min/Max measurements SPC 41802 On=1, Off=0
Output 1 Relay ON/OFF SPC 41803 On=1, Off=0
Output 2 Relay ON/OFF SPC 41804 On=1, Off=0
Output 3 Relay ON/OFF SPC 41805 On=1, Off=0
Output 4 Relay ON/OFF SPC 41806 On=1, Off=0
Output Al Relay ON/OFF SPC 41807 On=1, Off=0
Output A2 Relay ON/OFF SPC 41808 On=1, Off=0
Output A3 Relay ON/OFF SPC 41809 On=1, Off=0
Output A4 Relay ON/OFF SPC 41810 On=1, Off=0
Output A5 Relay ON/OFF SPC 41811 On=1, Off=0
Output A6 Relay ON/OFF SPC 41812 On=1, Off=0
Output A7 Relay ON/OFF SPC 41813 On=1, Off=0
Output A8 Relay ON/OFF SPC 41814 On=1, Off=0
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Attribute name Explanation Attribute Type Modbus Start Modbus End
MHAI - Harmonics
Hz Basic frequency MV 21151 21152
HA Sequence of harmonics current HWYE 21153 21154
HWYE 21155 21156
HWYE 21405 21406
HWYE 21407 21408
HWYE 21657 21658
HWYE 21659 21660
HPhV Sequence of harmonics phase to ground voltages HWYE 21909 21910
HWYE 21911 21912
HWYE 22161 22162
HWYE 22163 22164
HWYE 22413 22414
HWYE 22415 22416
HPPV Sequence of harmonics phase to phase voltages HDEL 22665 22666
HDEL 22667 22668
HDEL 22917 22918
HDEL 22919 22920
HDEL 23169 23170
HDEL 23171 23172
HKf K factor WYE 23421 23422
WYE 23423 23424
WYE 23425 23426
ThdA Current total harmonic distortion WYE 23427 23428
WYE 23429 23430
WYE 23431 23432
ThdPhV Phase to ground voltage total harmonic distortion WYE 23433 23434
WYE 23435 23436
WYE 23437 23438
ThdPPV Phase to phase voltage total harmonic distortion DEL 23439 23440
DEL 23441 23442
DEL 23443 23444
TddA Current Total Demand Distortion WYE 23445 23446
WYE 23447 23448
WYE 23449 23450
HCfA Current crest factors WYE 23451 23452
WYE 23453 23454
WYE 23455 23456
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Preconfigured datasets

Preconfigured reports
Device status

STATUS Status dataset

MMXU Measurements dataset
AVGMMUX Statistics dataset
MAXMMUX Statistics dataset
MINMMUX Statistics dataset

MMTR Metering dataset

GGIO Inputs and outputs dataset
MHAI Power quality dataset
msal Sequence dataset

RDRE Recorder dataset

Contains Status dataset (STATUS)

Measurements

Contains Measurements dataset (MMXU)

Metering Statistics Average

Contains Statistics dataset (AVGMMUX)

Metering Statistics Maximum

Contains Statistics dataset (MAXMMUX)

Metering Statistics Minimum

Contains Statistics dataset (MINMMUX)

Energy

Contains Metering dataset (MMTR)

Inputs and outputs

Contains Inputs and outputs dataset (GGIO)

Imbalances

Contains Sequence dataset(MSQl)
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