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1. Evaluation software WinPQ mobil

The evaluation software WinPQ mobile supports the multilog 3, PQ-Box 100, PQ-Box 150, PQ-Box 200
and PQ Box 300 portable network analyzers.

It was developed in collaboration with power supply companies with the goal of creating an easy-to-use
and adaptable solution for the evaluation of power quality parameters in energy distribution networks.

The network analyzer software is suitable for evaluations in low, medium and high voltage networks.

The purpose of the program is to process the stored power quality measurement data and fault records
for the viewer and display them on the PC screen in an appropriate manner. To this end, the program
provides tools for the efficient selection of stored data and a set of graphical and tabular presentations
of the parameters of power quality according to standard EN50160, IEC61000-2-2, IEEE519 or the
standard for industrial networks IEC61000-2-4.

The evaluation software WinPQ mobil supports the mobile network analyzers multilog 3, PQ-Box 100,
PQ-Box 150, PQ Box 200 und PQ-Box 300.

Automatic reporting according to the compatibility levels of EN50160, IEC61000-2-2,
IEC61000-2-4 or IEEE519

Information about faults in the network by means of fault records
Management of many measurements

Data acquisition of long-term data and events

Statistical long-term analyses

Correlation of events and different measurement data

User-friendly, user-oriented evaluation
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1.1  SW —Installation / Removal / Update

System Requirements:

Operating system: Microsoft Windows 7 (32-bit & 64-bit)
Microsoft Windows 8
Microsoft Windows 10

Memory, at least 2 GB

The WinPQ mobile software is available free of charge in 32-bit and 64-bit versions.

Installation of the evaluation software:

To start the installation of the evaluation software, place the installation CD in your CD-ROM drive. If the
Autostart function is activated, the installation program starts automatically. Otherwise, go to the root
directory of your CD-ROM drive and start the program by double-clicking the file setup.exe.

The installation complies with the Windows standard including uninstalling the program using the
"software" system control. The installation location of the program (target directory) can be freely se-
lected during installation.

i Please install the software in a directory in which you have the rights to read and write data files.

The start icon WinPQ mobil (64bit) is created automatically on your PC's Desktop.

Uninstalling the software using the system control:
The components are removed from the PC using the Windows "System control”.

Under "Software”, select “WinPQ mobile” and delete the evaluation software with the “Remove” but-
ton.

All parts of the program, including the generated links, are completely removed after a single confirma-
tion. Before uninstalling the program, all running components must be closed.

Software Update

The evaluation software and all updates are available free of charge on our website under the category
"Power Quality":

www.kbr.de

® . s . .
1 || Please also install the latest device firmware on your measuring device to be able to use
new functions.
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1.2 Software Wizard

If you install the software on a new PC, after the first opening, a setup assistant will start. Customer and
country-specific settings are automatically queried and copied into the software. All settings can be

changed later in the Software General Settings.

Select language

Select design and target directory

Design and Path Settings
Choose the design of the application.
Select the default measurement path.

Language Settings

Select your language.

Language software design selection

Choose your language: English ™ ® Windows

o=

Black Magic

@

u

Select measurement target directory

Ch\Users\Public\Documents/WinPQ mobil/data

Cancel

< Back Cancel

Select country specific settings Export settings

Report Settings Export Settings

Select the type of Report Creation.

PQ-Reports Standard Delimiter
O NRS 048

O GB-China repart

@® EN50160
O Netcode

Comma ()

O Space ()

Decimal

O Point ()

Date / Time

31.12.2009

Options

[J Suppress Header

1 with Linenumbers

O Intervall-based

< Back Cancel

Define the format of generated export files.

==

@® Tabulator (*])

O Semicolon ()

® Comma ()
Decimal places:
~ | 11:54:37.000 ~
I Fill gaps

[ with Flagging

® Timestamp-based

< Back Cancel
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1.3  WinPQ mobil start screen

In the start screen of the WinPQ mobil evaluation software, 4 buttons are available for accessing the
different sections of the software:

Opening a measurement from the hard disk

Loading the measurement data of the PQ box

Change settings (See chapter 2: Parameters and norm thresholds of PQ-Box)
Online measurement (See chapter 4: Online Analyse)

Correction of data (See chapter 3: Datenkonverter)

¢« @ Q@@

Icons in the start screen of WinPQ mobile software

A WinPQ mobil — o X

Data_View Setup _Addon View Help

mom 5 | <
o

System:
Norminal voktage PE / PP:

Frequency:

Interval;

fipple-control frequency:
Start:

End:

Duration:

Details ~ Marker  Information

Number of intervals:
PQ-Box Typ:

imware:

5 Permanent record 8 x|

License: No License

Selection

Overview data

5
g
2
g

3

=
3

“
b3
z
E
5
g
2
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1.4  General Software Settings

1.4.1 Changing the language

The evaluation software language can be changed in the “Settings” menu. After changing to a new
language, the software must be restarted for the change to take effect.

Setup  Addon Wiew Help

Languages * opar
Default Colours g Czech
Common Deutsch
Limnits Supraharmonics English
Export Espariol
Setup Harmonics Finnish

‘s Data Converter Frangais
Designs g ltaliano
Connection Manager Japanese

1.4.2 Changing the colours of lines

Each measuring channel can be assigned to a specific colour. There are two different settings possible:
Windows native and Black magic. For print always the colors Windows native are used.

Colour settings menu Colour selection
Setup  Addon  View Help ¥ Select Color *
Basic colors
Languages L ‘
Default Colours r I Colour
Commeon Colour 2
Limits Supraharmaonics M Colour?
g EEEEEDEC
Expl:ll't - CCIlCILlr4 Pick Screen Color
Setup Harmonics Colour 3
s Data Converter M Colour® Custom colors et o 5 et [os5 2]
) R 10 sat: [255 (2] Green: [0 [2]
Designs B Colour? 5 I [ wi [ ] el
Connection Manager M Colour? Add to Custom Colors HTL:
Cancel
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1.4.3 Export preferences

In the menu option Data export the format of exported CSV files can be defined. Besides delimiter,
decimal separator and date/time format there are more options available.

Export settings menu

Change output format

Setup  Addon  View Help Output Format ? X
Languages 4 Delimiter
Default Colours g Comma () ® Tabulator (*[)
Common O Space () O Semicolon ()
Lirnits Supraharmonics
Export Decimal
Setup Harmonics O Point () ® Comma ()
© Data Converter Decimal places:
Designs g Date / Time
Connection Manager DD:MMYYYY ~ | | hhimim:ss. ### ~
Options
[ Suppress Header [ Fill gaps
(] With Linenumbers  [] With Flagging
O Intervall-based @® Timestamp-based
Cancel

Options:

Suppress Header: Information such as designation of measuring job, device number and
measuring interval are not displayed in the header.

Fill Gaps: Gaps in the measurement are filled with 0 in case of interruptions of the measuring
job. All time intervals are continuous with constant interval.

With Flagging: Display whether measurement data were marked due to a fault according to
IEC61000-4-30 in the data export or not.

With Line numbers

Interval-based: Extreme values of voltage and current are displayed with the time stamp of the
respective interval.

Timestamp-based: Extreme values of voltage and current are displayed with an exact time
stamp (accurate to the millisecond).

11
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144 Common Setup

In the general settings, the properties of PQ reports can be edited.

The Logo section offers the possibility to define a customized logo for the header of all automatic
PDF reports.

General Settings Change common settings
Addon View Help Basics
Languages ’ Logo (1200x400, 300dpi)
Default Colours »
Designs > E
‘ tt h Energy Management
Report Settlngs Header Labels
csv fofmat Header Label 1: Customer: Header Label 4:

- - - - Header Label 2: | Address: Header Label 5:
Visualization of Harmonics

Header Label 3: | Contact:

Connection Manager o

Factor: 550 g/kWh

OK  Cancel

In section Header Labels it is possible to define the title of 5 comment fields in the header of the
reports. The CO; section provides definition of an individual CO; factor, which can be used to calculate
the produced ammount of CO; in long-term data.

12
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Enter comments to the measurement

Data Layout Setup Addon View Help

IS bl

Information

System: |
Meminal voltage PE/PP:
Frequency: |

Interval: |

Marieer | Information

Ripple-control frequency: |

Start: 03.02.2021

N Manag

|:
End: |
Duration: l, File name: |
Mumber of intervals: |
- Configuration: ef |
PQ-Box type: |__ :
Serial-No: |' | ] Comment 1: |230v |
Ci. [ it Comment | Company ABC |
Y )y : :
[Commenisi | Device settings | Customer: | | |
z | Address: I |
_  Permanent record | I g X 2 =
= | Contact: il J
2 License: PQ-Box 200: T1 +RC +Wifi T v
£ |Phone: | (0172123456 78 | .
i Selection [Reason: I |
3| |> 4 3sData(150/180T) !
?E ~ A NsData
(25 > Frequency
o > Voltage
£ > Current
] > Aux
= > Power
i > Energy
2| |? 4 NminData
2| |>» A ZhData :
E Overview data g X
o 03.02.2021 16:49:25 Im 555 03.02.2021 16:53:20)
o
= PQ-events: [90] KK KK K KK KKK MK M ® b b ® x>§
L= Permanent record:
. Oscilloscope: [12] | | BRIl L in 1
o —_— Half-cycle: [2] [ ] | |
o | ltems Selected: |_ ..| Ripple control signals:
= Transient:
Data completely loaded! &

The fields File name and Configuration can only be edited via the File Management
dialogue.

13
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1.4.5 Visualization of Harmonics

The type of display of harmonics can be set via Setup -> Visualization of Harmonics. The change-over of
the voltage harmonics to "V" or "%" has an influence on all sectors of the software (online analysis as
well as long term data and statistical evaluation).

0 Voltage harmonics and 2-9 kHz frequency bands:
Display in “V” or “% of fundamental oscillation”
O  Supraharmonics 9 - 150 kHz:
Display in “V” or “dB(uV)”
O  Current harmonics / THD Current:
Display in “A”, “% of fundamental oscillation” or “% nominal value”
0 TDD Setting
“% of maximum leff” or “% of nominal value”

Harmonics setup menu Change setup

Addon  View Help

A\ Setup Harmonics Views

| Languages g

* Default Colours

: vl
Designs L3

Voltage Harmenics and Frequency bands 2-9kHz in:

® % of fundamental oscillation

General Settings

Supra-Harmonics 9 - 150 kHz in:

Report Settings M
CS"UII format ® [dB(uV]]

L} Current Harmonics in:
Connection Manager ® (4]

% of fundamental oscillation

% of nominal value (600.000 A)
TDD-Setting

® % of maximum leff [Msec / 200ms / 35]

% of nominal value (600.000 A)

Mominal value: fp00.000 A

OK | Cancel
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1.4.6 Changing the WinPQ mobil design

WinPQ mobile offers two different designs for screen displays.

0 Design Dark
O Design Light

Design menu Example ,,Design Dark”

Addon  View Help

Languages r F | #5
Default Colours r

Design Dark
Report settings -
Limits 2-150 kHz
C5V format

Yisualization of Harmaonics

Connection Manager

| N |
1 In the "Design Dark" setting, all print jobs are printed in light design.

15
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1.5 TCP/IP Settings

In order to establish a connection with the multilog 3/PQ-Box via TCP/IP or WLAN interface, it must be
created once in the connection manager. Any number of boxes can be added to the list.

The WinPQ mobile evaluation software tries to reach these set connections every time it is opened. In
the menus of the device parameterization, online software and read out measurement data, available
devices are offered via USB, TCP/IP or WLAN connections.

Add new connection.
Edit selected connection.

Delete the selected connection.

OO®

Connection Manager Menu Add connections
Setup Addon View Help A Connection Vanage o
Connection List

Languages } Hostname Description Port Available @
Default Colours 2 1921682100 PQ-Bax 300 5001 no
Designs 4
General Settings
Report Settings
C5V format

Visualization of Harmonics
Connection Manager %

In order to establish a connection via WLAN, the multilog 3 / PQ-Box must be at first registered as a
WLAN router on the PC. The network key corresponds to the last 8 characters of the network name of
the box. In the example below, the key would be "1821-001".

Windows WLAN Settings Connection successful

7 POBSUAE 1Ra ) Dol PQBox150AP_1821-001
& L . - =
Kein Internet, gesichert
Metzwerksicherheitsschllssel eingeben

Abbrechen Trennen

o Note on multilog 3
| 1 | The WLAN IP address of multilog 3 is pre-set to 192.168.2.4 and cannot be
parameterized.

16
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1.6  Transferring measurement data from multilog 3/PQ-Box to the PC

Connect the power analyzer to the PC via the supplied USB cable or TCP/IP connection. Alternatively,
the device can also communicate via WLAN interface. The power analyzer must be supplied with voltage
via the power supply unit.

Select target directory.

B Open file management and choose the tab Hard disk.

Measurement . .

device Switch to tab “Measurement device” and choose the PQ-Box to be read out.
vi

L } Show all available data records.

Import Import selected data files to the PC.

The displayed list shows all measurements that are located on the device memory. By left-clicking on
the "Import" button, the selected files are transferred to the previously defined target folder. A multiple
selection is possible by holding the shift key.

Download data records from PQ-Box

A File Management ? »
Hard disk  Import ~ Measurement device

PQBox: | PQ-Box 300: HF +RC +Wifi: Ver: 4.120 Sn: 1743-204 J@® O Import | Delete

Davte Version Identifier
- 20.01.2021 12:32:47 V4.120 ENS0160-1EC61000-2-2LV-def

A 05.01.2021 13:42:57 V4,120 EN50160 - IEC61000-2-2 LV - ...
A 05.01.2021 13:21:44 V4,120 EN50160 - [EC61000-2-2 LV - ...
4. 05.01.2021 13:20:27 V4,120 EN50160 - IEC61000-2-2 LV - ...
A0 30.12.2020 11:23:46 V4120 |IEEE 519 Messung ohne Strom...
< >

@ The Recorder button can be used to start or stop measurements directly from the software.

17
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After successful transfer of the measurement data from the measuring device to the PC hard disk, the

message "Should the measurement data now be deleted in the multilog 3/PQ box?" appears.

Measurermnent device

o Do you want to delete the downloaded files now?

x

Yes MNo
Yes Measurement data is deleted and the occupied memory in the device is free.
No The measurement data remains stored in the meter and can be downloaded from additional

PCs.

| i | We recommend deleting the measurement data from the device memory after the

download in order to avoid filling the memory of the measuring device unnecessarily.

1.6.1 Data administration

The tab “Hard disk” provides an overview of all measurement data stored on the PC. In addition to the
date and type of the measuring device, 4 comment columns are available. These can be edited via

double click.

Data administration with comment fields

A\ File Management

Date
30.11.2021 08:28:15
23.04.2021 10:08:53
18.02.2021 11:19:46

Import | Measurement device

Datapath: |D:/derno daten/PQBoxes DemoData

File name
20211130_0828_000
Eeispiel

Harmonics to 9kHz and 150 kHz

Configuration
EN50160-IECB1000-2-2LV-def
Beispielmessung

GenlFossBarrier]NE

Comment 1
EMPTY
230V
Mitigation of HF

Comment 2
EMPTY
Stérung bei 2,9 kHz
Ab 11:35 laden

07.02.2019 16:39:55 2 Fault in PE connection_000 Blankenhain, Amalienstraled PE interruption
01.01.2019 15:38:04 Solar Plant G5/5 Low Voltage Supply Survey Solar Converter
19.10.2018 14:58:32 3 Transienten_000 ENG1000-2-4 Class 2 insulation error of converter  EMPTY
27.09.2017 09:38:26 Emobil Laden EN30160 - IECE1000-2-2 LV - def EMPTY EMPTY
28.05.2017 14:15:06 4 Solar Converter_000 EN50160 - [ECE1000-2-2 LV - def disturbance to 17kHz FFT voltage and current
17.05.2010 10:00:57 5 4 MW machine start_000 EN30160 - IECE1000-2-2 LV - def EMPTY

File name Determines the name of the measurement data folder in the file system.

Configuration = Name of the PQ box configuration.

Comment 1 Free comment e.g. location

18
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Comment 2 Free comment e.g. Measurement carried out by Mr/Mrs...
Te Using the Combine button, several partial measurements can be combined into a new
measurement file, when multiple measurements are selected.

Combine partial measurement files

A\ File Management

Hard disk | Import | Measurement device

Datapath: |[:/demo daten/PQBoxes_DemoData Q

30.11.2021 08:28:15 20211130_0823_000 EN50160-IECE1000-2-2LV-def EMPTY

07.02.2019 16:39:55 2 Fault in PE connection_000 Blankenhain, Amalienstrafied PE interruption

01.01.2019 15:38:04 Solar Plant G5/5 Low Voltage Supply Survey Solar Converter
19.10.2018 14:58:32 3 Transienten_000 ENE1000-2-4 Class 2 insulation error of converter  EMPTY
27.00.2017 09:38:26 Emobil Laden EN50160 - IEC61000-2-2 LV - def EMPTY EMPTY
28.05.2017 14:15:06 4 Solar Converter_000 EN30160 - [ECE1000-2-2 LV - def disturbance to 17kHz FFT voltage and current
17.05.2010 10:00:57 5 4 MW machine start_000 EN50160 - IEC61000-2-2 LV - def EMPTY

1.6.2 Transferring measurement data while a measurement is in progress

In order to be able to read out the measurement data from the measuring device during a started re-
cording, the measurement is briefly paused for the duration of the data transfer. Confirm the question
"Do you want to transfer the measurement data during recording?" with "Yes".

Confirm the pause of the measurement

Measurement device 4

0 Measurement is running.
Do you want to read out the data during the measurement?

o After data transmission, the measurement can be restarted by clicking on the flashing pause
button.

Measurement is running again (recorder button flashes).
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1.6.3 Fast data transfer in USB disc mode

The PQ-Boxes 150, 200 and 300 can be run in the "USB data carrier" mode, which means that very large
amounts of data can be transferred to a PC very quickly.

Setup

Paramedtrisation

Setup

Ethernet Interface

USB disk mode

Via the "Import" tab, the PQ box appears as a data carrier. All measurement data of the device are lo-
cated in the "DATA" folder.

! Open the measurement data management and select the "Import" tab.

@ Choose PQ-BoxDisk/DATA directory.

Import Transfer data via “Import” button.

Select PQ-Box as data carrier

A Import-Verzeichnis auswahlen x
U B » PQBoxDisk (D:) » v ] 2 "PQBoxDisk (D:)" durchsuch...
Organisieren « Meuer Ordner f=z - 9
-~
Mame Anderungsdatum
> 3k Schnellzugriff
DATA 24.00.2019 14:19
» A DieserPC SYSTEM 24.09.2019 14:19
> [ PQBoxDisk (D2
> B SDHC Card (F)
> |_j' MNetzwerk
< >
Ordner: | DATA |
Ordner auswahlen | | Abbrechen |
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1.7  Evaluation of Measurement Data

[ﬂ Open the measurement data management and select the "Hard disk" tab.

Select measurement data directory via Explorer window.

All existing measurement data in the selected folder are displayed than. By clicking in the header, the
files can be sorted by date, measuring device type, version, size and comments.

Measurement data management with comment fields

A\ File Management

Hard disk | Import | Measurement device
Datapath: |D:/derno daten/PQBoxes_DemoData Q
Date File name Configuration Comment 1 Comment 2
30.11.2021 08:28:15 20211130_0828 000 EN50160-IEC61000-2-2LV-def EMPTY EMPTY
23.04.2021 10:08:53 Eeispiel Beispielmessung 230V Stérung bei 2,9 kHz
18.02.2021 11:19:46 Harmonics to SkHz and 150 kHz Eeispielmessung Mitigation of HF Ab 11:35 laden
07.02.2019 16:39:55 2 Fault in PE connection_000 Blankenhain, Amalienstrafied PE interruption
01.01.2019 15:38:04 Solar Plant G5/5 Low Voltage Supply Survey Solar Converter
19.10.2018 14:58:32 3 Transienten_000 ENE1000-2-4 Class 2 insulation error of converter  EMPTY
27.09.2017 09:38:26 Emobil Laden EN30160 - IEC61000-2-2 LV - def EMPTY EMPTY
28.05.2017 14:15:06 4 Solar Converter_000 EN50160 - [ECE1000-2-2 LV - def disturbance to 17kHz FFT voltage and current
17.05.2010 10:00:57 3 4 MW machine start_000 EN30160 - IEC61000-2-2 LV - def EMPTY
Scan finished!

Load Open the selected measurement for evaluation. This function is also possible by
double-clicking with the left mouse button.

Delete Delete the selected measurement (multiple selections possible).

{ ® | Deleted measurements are moved to the Windows Recycle Bin and can be restored or
1 permanently deleted from there.

The measurement data can also be opened via Windows Explorer by double-clicking without starting
WinPQ mobile. By opening the measurement data folder, you can load the measurement by double-
clicking on one of the .pgf icons. WinPQ mobile starts automatically and displays the selected
measurement.
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After opening a measurement file, the information about the entire measurement period appears. In
the field "Evaluated period" you have the possibility to select a certain period within the measurement
and to evaluate only this period.

Selection of measurement period

Evaluation period ? *

Measurement period

from: | 11/13/20 | 8:54 AM |
to: | 11/23/20 || 1:30 PM |
duration: | 10d 4h 30m Os |

Evaluation period

from: | 11/13/20 v[| 1000 AM :
to: | 11/20/20 “[| 1000 AM :
duration: | 7d Oh Om Os |
Presets
all 1 day 3 weeks 4 weeks
0]4 Cancel

Example: A measurement was performed over 10 days. However, the standard report is to be created
for a fixed period of one week (7 full days). Via the "1 week" button, the measurement data are firmly
limited to one week.

After pressing the "OK" button, the selected measurement is opened with the defined period. All meas-
urement data and evaluations shown in the following have been created with demo measurement data,
which are included in every installation.
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1.7.1 Start screen after loading a measurement file

After opening a measurement, 3 buttons are available in the header for an automatic report generation.

These functions do not exist in the basic version of multilog 3, PQ-Box 100 and
PQ-Box 150.

Generate automatic report according to EN 50160, IEC61000-2-2 or IEC61000-2-4.
Generate voltage harmonics report.

Generate current harmonics report or D-A-CH-Z evaluation.

= EE [

Createn an IEEE519 Report. This report can only be generated, if the measuring interval
is set to 600s and 3s data recording is activated.

E.

Start screen after loading a measurement

[ ]
Data View Setup Addonv\ﬁew Help

U: U: 4-wire system
Mominal voltage PE / PP: 230.00V/ 39837V

Information

Frequency: 50Hz

Interval: 6005

Marker

ripple-control frequency: T5Hz
Start: |Nfa__13.11.2020 0%:42:41
End: 20.11.2020 10:00:00
Duration: 7d Oh 17m 18s
Mumber of intervals: 246
PQ-Box Typ: PQ-Box 200: T1
Serial-Mo.: 1506-102| w

: Permanent record 8 X

Details

License: PQ-Box 200: T1

Permanent

Selection ~
> A 35 TRMS values
v AL N secData

> Frequency

vB%ta Selection
Current -
AUX Overview data

oscill...

Power 13.11.2020 09:42:41 7d oh 17m 185 20.11.2020 10:00:0

7 Energy PQ-events: [251] 53¢ 5K i owervlﬁwxx*wxxxx MR MR R KKK KRR A KA KA X
5 AL N - Min Data Permanent record: " + " ; " '
N T v | | Oscilloscope: [508] 1 3 i 3 3
10ms RMS: [8] [ | H 1 1 i i i i

: | i | |

1
: [7] 11 | i 1 1

Items Selected: 0| |Timing diagram

The area on the left side of the surface is used for displaying general information about the measure-
ment as well as for data selection of cyclic data, fault records and PQ events.

The window at the bottom gives an overview of the time sequence of disturbance records and PQ
events during the measurem
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Information about the selected measurement file (upper left)

Marker

Datails

Information

System:
Maorminal voltage PE/PP:
Frequency:

Interval:

Ripple-control frequency:

Start:

End:

Duration:

Murnber of intervals:
PQ-Box type:
Serial-Mo.:
Firmware:
D5P-Version:

Comments

A-wire system

230,00V 39837V

23.04.2021 10:08:53
23.04.2021 16:50:06
fh 41m 13s

24073

PC-Box 300: HF

Device settings

Voltage system

Nominal voltage and frequency
Signalling voltage

Start and End of selected time window
Total duration

Number of intervals

(for a measurement with 10 min inter-
val, 1008 measurement intervals per
week are recorded)

Device type

Firmware

Commens
8 comments can be entered here relat-
ing to the measurement.

Device settings

Detailed listing of all settings for the
called measurement (trigger settings,
limit values, transducer factors ...)

Data selection field (bottom left)

Permanent record

10ms RMS  osdilloscope

Transient

PQ-events

Permanent record

License:

g X

6 Selection cards:

PQ-Box 200: T1

Selection
3 5 TRMS values
h M sec Data
Frequency
Vaoltage
Current
AUX
Power
Energy
M - Min Data
2h Data

Items Selected: I:l Timing diagram

Cyclic data

Oscilloscope recorder
10ms RMS recorder
Transient recorder
Signalling voltage recorder
PQ Events

A selection of measured variables or fault recordings
can be plotted graphically via left mouse click.
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In the lower area of the window, the temporal overview of the measurement data is displayed. A
dashed vertical line marks Day changes. If the mouse pointer is hovered over an oscilloscope or RMS
recorder symbol, information about this event is displayed.

Chronological overview of the measurement data (bottom)

Overview data B
13.11.2020 08:58:10 10d 4h 31m 49s 23.11.2020 13:30:00}

Porevents: 303 | st o | | mmnmdmocnn ook o % x ks Ock KR X X R KR XK 00 X | | xxx

Permanent record: i = = = = .

Osciloscope: [519] 1 ! i i i i i f

Mo 1 . i 1 1 : i : : i :

Transient: [7] 11 o | " : i B : i :

10ms RMS

Time stamp: 15.11.20 / 22:04:26

Trigger: Cross trigger

By clicking on a symbol for oscilloscope image, RMS recorder, ripple control signal or
transient recorder, the corresponding disturbance record opens automatically.
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1.8 Definition and Management of Norm Templates

The menu Setup -> Report Settings offers the possibility to setup individual statistical evaluation with
WinPQ mobil software.

Setup menu for selection of norm templates

Addon  View Help

Languages L
Default Celours »
Designs

General Settings

C5V format L}
Visualization of Harmonics

Connection Manager

The report menu consists of five different tabs:

Statistics

Setup oft he general report settings.

Limits

Setup of limit fort he individual norm parameters.

Harmonics 2-50

Setup of limit for individual voltage harmonics up to 50th order as well as for interharmonic
signals.

Frequency bands 2-9 kHz

Limit value definition for 2-9 kHz bands.

Supraharmonics 9-150 kHz

Limit value definition for supraharmonics signals between 9 and 150 kHz.

The set limit values are used for online evaluation, for EN reports, as well as for limit value lines in long-

term data evaluation. The name of the currently used template is always displayed in the header of the
software.

The name of the standard template can be changed in this field.

Naming of norm templates

Report Name: NRS 048 MV TkW - 33kV Load  Save @ Default Settings
Load Load a norm template.
Save Save changes.

Default Settings Reset all settings and limit values to default (EN50160 / IEC61000-2-2 combined).
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1.8.1 Statistics

In the statistics settings of the standard evaluation menu, the general parameters of the automatic
report generation can be parameterized.

The settings in this menu directly influence the automatic norm evaluation (see chapter 1.9).
Templates provided as well as your own templates can be saved and loaded.

General settings of norm evaluation menu

A\ PowerQuality Report Limit Settings

Report Name: NRS 048 MV 1kV - 33kV Load Save @ Default Settings

Limits | Harmonics 2 to 50 | Frequency bands 2-9 kHz | Supraharmonics 9-150 kHz

Evaluation of Harmonics

Harmonics

() up to 25th order
(- up to 40th order
@) up to 50th order

[ Interharmonics

Evaluation of Supraharmonics

2to 9 kHz
9to 150 kHz

Statistics / Quantiles PC Events

() Evaluation of maximum values Event Matrix

® Evaluation of quantiles .
() EM 50160
EN Statistics Upper Limit =
() Metcode
Frequency: 99.50 %6 100.00% ® NRS 048
Voltage 4-wire system: 95.00 % 100.00% ) GB-China
Voltage 3-wire systemn: 99.00 % 100.00%
Harmonics / THD: 95.00 % 100.00 %
Voltage Unbalance / Flicker: 95.00 % 100.00%
Ripple Control Signal: 95.00 % 100.00 %
Options

Exclude Flagged Values
[J Tan Phi Evaluation
[ Ripple Control Evaluation

Ok | Cancel
Parameter Definition
Harmonics Activate/deactivate the evaluation of harmonics up to 25th, 40th or 50th
order.
Interharmonics Activate/deactivate the evaluation of interharmonics.
2 -9 kHz Activate/deactivate the evaluation of 2-9 kHz frequency bands.
9 -150 kHz Activate/deactivate the evaluation of supraharmonics.
Event Matrix Activate/deactivate PQ Event evaluation.
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Hint:

( i The settings in this menu only affect the automatic norm evaluation (see chapter 1.9).
The special harmonics reports (voltage harmonics 1.10 and current harmonics 0) always
evaluate all available frequency components of the signals.

In the second section of the menu the statistical evaluation of the measured data can be influenced.
Here you can choose whether the evaluation of the measured values against the limit value should be
carried out on the basis of the maximum values or the quantiles on the basis of the ordered statistic line
of all measured data.

Many standards such as EN 50160 evaluate the 95 % value. In medium and high voltage the 99 % value
is often used. The maximum value evaluation can be interesting for shorter measurements.

Quantiles Evaluation - ordered statistic line

Measured value %
100 % value

14 %
95 % value

10 %

0% 5% 0% 15% 206 25% 30% 358 40% 45% 50% 55% e0% &5% TO% 75% GO® B5% 90% 95% |00%
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1.8.2 Limits

In the limits tab the threshold values for all Power Quality relevant parameters can be set individually.

The individual parameters have a limit value for the quantile value and the maximum value. Depending

on the setting in the "Statistics" tab, the labels adapt automatically.

Statistical limit

Report Mame: NRS 048 MV TkV - 33kV

Statistics Harmonics 2 to 50 Frequency bands 2-9 kHz | Supraharmonics 9-130 kHz

Slow Voltage Change
Tolerance 95 %:

Tolerance 100 %:

THD
Tolerance 95 %:

Tolerance 100 %:

Long Term Flicker PLT
Tolerance 95 %:

Tolerance 100 %:

Mains Frequency (530 Hz System)
Tolerance 99.50 %

Telerance 100 %

Mains Frequency (60 Hz Systemn)
Tolerance 99.50 %

Tolerance 100 %:

Unbalance
Telerance 95 %:

Tolerance 100 %

Ripple Centrel Signal

Tolerance 95 %:

Load

f110.00 %

110.00 %

51.00 Hz
51.25Hz

60.50 Hz
62.00 Hz

Default Settings

90.00 %

85.00 %

8.00 %

12.00 %

1.00

1.00

49.00 Hz
4875 Hz

59.50 Hz
57.00 Hz

o
A T

o
A T

9.00 %

Ok | Cancel
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1.8.3 Harmonics 2-50

In this tab the limit values for voltage harmonics are set. With left click on the corresponding bar the
individual harmonics can be selected and edited in the submenu on the right side.

In the second part of the settings window the limit value for all interharmonics (1 to 49) is set.

Limit values for individual harmonics

Report Mame: MRS 048 MV 1kV - 33kV Load Save Default Settings
Statistics | Limits Frequency bands 2-9 kHz | Supraharmonics 9-150 kHz
Harmonics
Order: 2

05 of. 0 o
U o

Tolerance 95 % |2.00

o

Factor 100 %:  (0.00

w
w
w
or

w

739 41 43 45 47 49

Interharmenics

Lirnit: 0.20 %

Ok | Cancel
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1.8.4 Frequency bands 2-9 kHz

In this tab the limit values for the frequency bands in the 2-9 kHz report can be set.

The basic settings correspond to the IEC 61000-2-2 standard, which applies to public low-voltage net-
works.

Limit values dialogue for 2-9 kHz frequency bands

Report Mame: MRS 048 MV 1kV - 33kV Load Ssave Default Settings
Statistics | Limits | Harmonics 2 to 50| Frequency bands 25 kHz Supraharmonics 9-150 kHz
Frequency band [kHz] Limit [ %] Frequency band [kHz] Limit [%] Frequency band [kHz] Limit [
211 1.40 5.1 0.97 7.1 0.77
23 1.40 5.3 0.94 73 0.75
Z5 1.40 5.5 0.92 1.5 0.74
2.7 1.40 5.7 0.89 7.7 0.72
29 1.40 5.9 0.87 7.9 0.71
3.l 1.37 6.1 0.85 8.1 0.70
33 1.31 6.3 0.83 8.3 0.69
35 1.26 6.5 0.82 8.5 0.68
3.7 1.21 6.7 0.80 8.7 0.67
3.9 1.16 6.9 0.79 89 0.66
41 113
43 1.09
45 1.05
47 1.02
49 1.00
Limits 2-9 kHz
1.4 —
1.3
12
£ 11
=
£ 14
=
0.9 —
0.8 —
0.7 —

[ I I I I I I I I I I I I I I I I 1
2.1 2 29 3.3 e 4.1 45 49 5.3 7 6.1 8.3 6.9 7.3 (A 8.1 8.5 8.9
Frequency [kHz]

Ok | Cancel
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1.8.5

Supraharmonics 9-150 kHz

In this tab the limit values for the supraharmonic frequency range are defined in the unit dB(uV).

The limit value curve has three reference points, between the reference points the limit value level de-
creases logarithmically. The basic settings correspond to the IEC 61000-2-2 standard, which defines limit

values for public low-voltage networks.

Limit value dialogue for supraharmonics

Report Mame: MRS 048 MV 1kV - 33kV Load Save Default Settings
Statistics | Limits | Harmonics 2 to 50 | Frequency bands 2-9 kHz
9.0- 30.0 kHz: 129.5 dB (V) 122.0 dB{uV)
30.0 - 50.0 kHz: [122.0 dB(uw) 119.0 dB{pV)
50.0 - 150.0 kHz: 113.0 dB{uV) 89.0 dB(uV)
Lirnits 9 - 130 kHz
130
125
120
115
£ 110
==}
=
£ 105
100 —
93 4
90 —
8 5 T T T T T T T T T T T T T 1
10 20 30 40 50 60 70 80 90 100

Frequency [kHz]

110 120 130 140 150

Ok | Cancel
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1.9  Standard evaluation according to EN50160 or other norms

EIII Generate and display automatic report according to EN 50160, IEC61000-2-2 or other
standards.

This function provides a quick overview of all voltage measurement values, with reference to the com-
patibility levels of the set standard. In the default setting is the EN50160 and IEC61000-2-2 combined.
Depending on the measurement data size, the creation of these statistics can take a few seconds. In a
weekly measurement, more than 300000 measured values are compared with the corresponding com-
patibility levels and displayed graphically.

Example: EN 50160 Report overview

1 Christanell: Standard report EN50160

EN/IEC report  Details  Harmonics Plot  Harmonics

1 ..l ]

Long time voltage
Flicker unbalance

Frequency Events Voltage changes THD Harmonics Ripple control

The bars show in a very easy to read form the 95% measured value in red color and the highest occurred
measured value "100% value" in blue colour.

In the example shown, the maximum value of the long-term flicker PIt violates the compatibility levels of
the standard on phase L2. However, the 95% value is far below the permitted limits.

In the basic settings for the standard evaluation, it is also possible to define a 100% limit value. If the
100% limit value defined in the setup is exceeded, the blue bar is shaded red. ]

Harmonics:

The bars of the voltage harmonics evaluation compare all measured values of the 2nd to 50th harmonic
with the respective compatibility level of the EN50160 and IEC61000-2-2 standards. In each case the
harmonic is shown which comes closest to or exceeds the corresponding limit value.
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The "Details" card of the standard report provides detailed information on the respective maximum and

minimum values, as well as the reference to the standard limit value.

Details of EN 50160 report

EN/IEC report  Details

Harmanics Plot  Harmonics

1 Christanell_000: Standard report EN50160

Freguency

Voltage changes

Maximum value: | 5011 Hz‘
99.50% [ 50.07 He
U1 12 13
050% [ 4993 Hz|
Minimum value: | 49.88 Hz‘

N Maximum value: | 23423 || 23352V | 23367V
b eelisliss | 5050He] | o010t vaue \ 2s272v| 3195 | 23187V
Limiting value Min: | 4950 Hz|  5.00% value: ‘ 22807 v|| 22729v|| 22716V

Minimum value: | 22559 v| | 22472V 22468V
Number (10sec valuesk | 454g4]  Limiting value Max [ 25403 V| Number (free interval): 2520]
Limiting value Min: ‘ 207.85 V‘
voltage Flicker:
Maximum value: ‘ 031 ‘
95.00% value: [ 0.26] L1 L2 [E
it v ‘ 20) Maximum value: | 061]| 102 063]
95.00% value: | 054]| 057 0.54]
Number (free interval): ‘ 2.524‘
Limiting value Max: 1.00] Number (2h value): | 2432
Mean value TanPhi
L1 L2 L3 Sum total
05310]| 05026 | 06132 | 05477

Example: Evaluation of Flicker value

The maximum values of the phases are: L1 = 0.61; L2 = 1.02; L3 = 0.63. Since the limit value Plt is 1, the
bar of phase L2 in the overview plot exceeds the limit line. The 95% values (red bars) are all far below

the limit value.

The Harmonics card shows all harmonics in a bar chart. All harmonics are scaled to the respective limit

value of the set standard. Depending on the settings in the menu Setup -> Report Settings, automatic

norm evaluations of:

Interharmonics

Frequency bands 2-9 kHz
Supraharmonics 9-150 kHz

can be added to the standard report.
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Overview of voltage harmonics EN 50160 report

Report Overview | Details | Harmonics
Visualization in: | % of fundamental oscillation l||
-

L1 [%]

02 03 04 05 06 07 08 09 10 11 12 13 14 13 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 49 50

L2 ][5

02 03 04 05 06 07V 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

L3 [%6]

02 03 04 05 06 0V 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

| ® | The bars show in a simple form the 95% measured value in red colour and the highest
occurred measured value "100% value" in blue colour.

The buttons in the upper right corner can be used to switch between the bar view and the tabular view.

;IE Statistical evaluation as bar view.

—— Display the results as measurement data table.

On the "Harmonics" card, the limit values of the set standard, as well as the 95% values and maximum
values of the individual phases are listed in tabular form. If a harmonic violates the limit values, the cor-
responding line is marked red. The evaluation of string or concatenated quantities is carried out depend-
ing on the network form.

Grid Evaluated voltages
1-Wire ULl

4-Wire/3 Phases UL1, UL2, UL3
2-Phases UL1, UL2
3-Wire/3 Phases ul2,U23, U3l
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Detailed view of 2" to 50" Harmonic and compatibility level

Report Overview | Details

Yisualization in: | % of fundamental oscillation 'II.
Limit value [%] L1 - 95.00% [%] L1 - Max [%] L2 - 95.00% [%] L2 - Max [%] L3 -95.00% [%6] L3 - Max [%]
THD 8.00 2.56 3.03 2.50 2.93 2.62 3.08
02 2.00 0.04 0.05 0.04 0.09 0.04 0.06
03 5.00 0.18 0.25 0.19 0.28 0.12 0.16
04 1.00 0.03 0.08 0.03 0.08 0.03 0.08
05 6.00 1.80 2.05 1.86 2.11 1.87 2.14
06 0.50 0.05 0.14 0.05 0.15 0.05 0.18
o7 5.00 1.94 237 1.77 2.17 1.95 2.35
08 0.50 0.09 0.20 0.08 0.18 0.08 0.20
09 1.50 0.34 0.50 0.29 0.41 0.29 0.40
10 0.50 0.05 0.09 0.05 0.09 0.06 0.10
T 3.50 0.63 0.89 1.00 144 0.90 1.19
12 0.50 0.01 0.02 0.02 0.03 0.02 0.03
13 3.00 0.38 0.49 0.43 0.57 0.43 0.62
14 0.50 0.02 0.02 0.02 0.04 0.02 0.03
15 1.00 0.08 0.09 0.08 0.10 0.10 0.12
16 0.50 0.00 0.01 0.01 0.01 0.01 0.01
17 2.00 0.05 0.07 0.06 0.12 0.06 0.10
Limit [%] Compatibility level of the standard

L1-95.00% [%] 95%-quantile (L1).

L1-100.00% [%] Maximum value (L1).

| Via right-click the displayed table can be exported as CSV file.

If one measurement value exceed the limit this value will showed in red in the table
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1.9.1

Creating a standard report

The right-click menu “print” function opens a multi-page standard report. The report contains all com-

ments on the measurement as well as the statistical evaluations described in 1.8.

[{%] Create a PDF report.

Print preview of EN50160 report

29.01.2021
KBR Standard report EN50160 Page 1/5
Energy Management
Company 1 Christanell_000 Hersteller fiir Schinken
Department EMPTY EMPTY
Grund der messung Motorausfall Abgang 234
Trafo 234 Kommentar Tolle Messung
ort abgang SW-Version: 5.0.85. 1000
System: U: U: 4-wire system
Nominal voltage PE [ PP: 230.94V / 400.00 V Intervak 180 s
Frequency: 50 Hz ripple-control frequency: 168 Hz
Start: 12.12.2008 10:21:00 End: 17.12.2008 16:42:00
Duration: 5d 6h 21m Os Number of intervals: 2527
PQ-Box Typ: PQ-Box 100: Expert +RC Serial-No.: 0736-104
Firmware: 1.107 DSP-Version: 1.210

In addition, the printed EN50160 report contains an overview of the PQ events that occurred during the

measurement period in graphical and tabular form on the last page.

ITIC Overview

PQ Event matrix

TTIC-Anaiyst 1123000 10.27:00 - 17.12.3008 T6AZ001

10 e 100 ms
200 %

\

175% Y

150 % \

10 100 e

1sec 10 sec 100 sec 1000 sec

1sec 10 sec 100 sec 1000 sec

Event Matrix

Residual voltage U [%]

10 = t < 200 200 = t < 500

90> uz80 L] 0
80>uz=70 1
70>uz=40 0 2
4W>uzs L] 0

Q

5>u

o

500 = t < 1000

ocowero

Duration t [ms]
1000 = t < 5000
]

5000 < t < 60000

coooo

0
0
]
[}

Swell voltage U [%]
10 st < 500
u =120 0
120> u =z 110 0

Duration t [ms]

500 = t < 5000 5000 = t < 60000
0 0
0 0
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1.10 Graphical evaluation of voltage harmonics

U
II“L Create voltage harmonics report.

Via the icon shown above, all harmonic levels of the measured voltages are statistically processed and
displayed. All graphical representations are also available in tabular form. The display in the software
depends on the type and version of the PQ-Box used. The following table provides an overview of the

licenses from which the displays are available.

Table 1: Overview of displayed harmonic evaluations depending on the PQ box type

Harmonics group PQ-Box 50 PQ-Box 100 PQ-Box 150 PQ-Box 200 | PQ-Box 300
Harmonics (2 to 50) light basic+ basic+ v v
Interharmonics light basic+ basic+ v v
Harmonics max. values expert light light v v
Frequency bands 2-9 kHz - - expert v v
Supra harmonics - - - - v

The graphical evaluation can be switched between display of absolute values [V] and relative values [%].
In the case of relative evaluation, a limit line is automatically displayed in the view of the voltage har-
monics on the basis of the stored limit values and the bars in the display are normalized to these limit

values.

Bar chart with representation of voltage harmonics in [%]

Visualization in: | % of fundamental escillation

L1 [%]

== | Max Harmonics (200ms) | Interharmonics | Frequency bands 2-% kHz | Supraharmonics

02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

L2 [%]

02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

L3 [%]

02 03 04 05 06 07 08 09 10 11 12 13 14 13 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 30
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You can switch between graphical and tabular display using the buttons in the upper right corner:

EIE Statistical evaluation (bar view).

Display all results as table view.
Print the selected tab as PDF.
(Page 1: bar view, page 2: table view)
Also in the table view it is possible to switch between the units [%] and [V] at any time.
The blue bar in the plot describes the maximum measured value during the measurement.

i The red bar indicates the 95% quantile (low voltage) or 99% quantile (medium and high
voltage).
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1.11 Graphical evaluation of current harmonics

I
II“L Create current harmonics report.

Via the icon shown above, all harmonic levels of the measured currents are statistically processed and
displayed. All graphical representations are also available in tabular form.

The representation in the software depends on the type and version of the multilog 3/PQ box used. The
following table provides an overview of the license from which the displays are available.

Table 2: Overview of displayed harmonic evaluations depending on the multilog 3/ PQ box type

Harmonics group multilog 3 PQ-Box 100 | PQ-Box 150 PQ-Box 200 | PQ-Box 300
Harmonics (2 to 50) light basic+ basic+ v v
Interharmonics light basic+ basic+ v v
Harmonics max. values expert light light v v
Frequency bands 2-9 kHz - - expert v v

The graphical evaluation can be switched between display of absolute values [A] and relative values [%)].

Bar chart showing the 2-9 kHz frequency bands of the current [A]

Harmonics | Max Harmonics (200ms) | Interharmonics| Frequency bands 2-9 kHz |D-A-C-H - CZ
Visualization in: | [A] I|I-
3.3T9A L1 [A]

21 23 25 27 29 31 33 35 3.7 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79 81 83 85 &7 B89

3.265 A L2 [A]

21 23 25 27 29 3.1 33 35 3.7 39 41 43 45 47 49 51 53 55 57 39 61 63 63 67 69 71 7.3 V5 77 V9 81 83 85 &7 89

3185 A L3 [A]

21 23 25 27 29 31 33 35 3.7 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79 81 83 85 &7 89

2,067 A N [A]

21 23 25 27 29 31 33 35 3.7 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79 81 83 85 &7 B89
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You can switch between graphical and tabular display using the buttons in the upper right corner:

EIE Statistical evaluation (bar view).

Display all results as table view.

Print the selected tab as PDF.
[

(Page 1: bar view, page 2: table view)

Also in the table view it is possible to switch between the units [%] and [A] at any time.

The blue bar in the plot describes the maximum measured value during the measurement.

i The red bar indicates the 95% quantile (low voltage) or 99% quantile (medium and high
voltage).
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1.11.1  Evaluation of current harmonics according to D-A-CH-CZ

The evaluation of the current harmonics according to the D-A-CH-CZ guideline can be selected in the
menu item "Current harmonics". It is possible to have the software calculate the maximum permissible
harmonic level and the permissible THDi [%] by entering the short-circuit power of the network and the
agreed connected load.

The measured levels are compared in a table with the calculated limit values. Red measured values indi-
cate an exceedance of the limit values.

Evaluation of current harmonics according to D-A-CH-CZ

Harmonics Plot  max harmonics Plot (200ms)  Interharmonics Plot ~ Harmonics Plot 2 - 9 kHz ~ Harmonics Details  max harmonics Details200ms)  Interharmonics Details ~ Harmonics 2 - 9 kHz Details ~ D-A-C-H - CZ

Short circuit power (KVAJ: | 5000,000]
Connection Load [RVAL: | 630,000
Nominal voltage PP [V]: ‘ 400.000‘
valid THDI [%: \ 56| [Calculate

harmonics Standard factor value max. emission limit [A] meas. harm. values [A]

L1-13 L1-13 L1-13 N
36 10.2

27

T
e
=

A PDF report for the D-A-CH-CZ connection guideline can be created by right-clicking and
I i || selecting "Print". Depending on the limit values, a comment (connection conditions fulfilled
/ not fulfilled) is displayed in this report.
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1.12 |EEE 519 Report

IEEE
518

Illil Create a complete IEEE 519 Standard report.

In this report, voltage and current harmonics are automatically compared with limits of the IEEE 519
standard. Before generating the report, the load current and short-circuit current parameters must be
defined via an input mask.

Input mask Parameter

A\ Evaluation IEEE ? e Current harmonic limits are calculated depending on

the ratio of load current to short circuit current.

Load current GO0 A
e Thereport can be generated multiple times with
Short-circuit current |3000 A . . .
different combinations of parameters.
OK | Cancel

We recommend the use of one of the IEEE 519 parameter templates for parameterization of the
multilog 3/PQ- Box.

Required conditions fort he creation of an IEEE519 report

@ Box Setup: Basic settings

PQBox: | PQ-Box 300: HF +RC +Wifi: Ver: 4.216 Sn: 1808-206 Load Save Default

Cenfiguration Measuring parameter
e Identification: [|EEES19- 1KV Morminal voltage LE/ LL: 230,00V z
Metwork: ® 50Hz J 60 Hz Measuring interval:
PQ-Events Device connection Transducer factor
Voltage Current [ Phase cerrection
n4—i
Tm Oscilloscope "
Lddd @ )
I - uLt: 1.000 I 1.000
N - uLz: 1.000 12: 1.000
'r Half-cycle I W
A <corder Ll | F l r uL: 1.000 13: 1,000
LILZL3 N PE L11213 N PE UNE: 1.000 IN: 1.000
@ Ripple control 4-wire system
1 AUX input Data recording Flicker curve
HF Madul Name: Ll Only voltage ® 20v O 120V
i [ Only basic data
Unit:
3 s recording (150/180T) Power measurement
Scheduled Offset: = - - i i
Operation []200 ms recording (10/12T) Modulation: () off ® on
Factor: ' Power interval: 13 min Unbalance: ) off @ on
Update THD Calculation Grouping of harmenics (U/1)
® |EC 61000-4-30 ClassA
® H2-H40 (O H2-H50 ) Full grouped (EN&1000-4-7 Kap.5.5.1)
) No grouping
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1.13 Visualization of Supraharmonics (PQ-Box 300 only)

l Heat map of supraharmonic voltages

When using measurement data from a PQ-Box 300, the icon shown above is displayed in the header. A
click on the button displays all supraharmonics of the voltages UL1, UL2, UL3, UNE from 8 kHz to
170 kHz (or the parameterized detection range at 200Hz frequency bands).

The measurement data is displayed in a heat map representation over the complete measurement time.
The left axis represents the frequency. On the right side of the diagram, the measured value of the fre-
guency components is scaled by colour. The colour gradient runs from 0 = black via green to red = high-
est occurred measured value.

Graphical evaluation of supraharmonic voltages

ULT avg
Channel: [UL1 Datasource: |avg Unit: (V] Maximum: 454.81mV bei 9kHz am 02.01.2019 um 00:50:00

Frequency [kHz]
|
[Aw] eBe3jop

40~

e The biggest occurred measured value of the selected voltage is indicated directly in the
upper right corner with magnitude and frequency.

The channel selection can be switched between the voltage inputs L1, L2, L3 and NE. Within the channel
selection it is possible to switch between the average values (free interval) and the recorded extreme
values (200ms min; 200ms max). The display of the extreme values depends on the device setup. The
recording of the extreme values must have been activated before to enable the display.

The unit of the visualized data in [V] or [dB(u1V)] can be set directly in the header of the diagram.
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1.14 Timing diagrams of long-term data

In the menu point "Cyclic data" all permanently recorded measuring data are listed. More than 3800
different measured values (voltages, harmonics, inter-harmonics, currents, powers and energy) are rec-

orded in each measurement.

Data class Description

200ms TRMS | Data with highest time resolution, data is only recorded and displayed if selected in
device setup.

3s TRMS Contains measured values of the ripple control signal levels. The recording of further
measured values can be activated via the device setup.

N sek data Main interval of the measurement (10 min for measurements according to
IEC61000-4-30 Class A)

N min data Power and energy values in power interval (10 min/ 15 min/ 30 min)

2 Std data Long-term Flicker

| N |
1 The 10 s mean values of mains frequency are available in the N sek tree via , Frequency”.

Any measured values can be displayed together in a level-time diagram. For example, a relationship can

be formed between the voltage fluctuations, the resulting flicker levels and the cause in the network by

means of associated current changes.

Selection of cyclic data to be displayed as level-time diagram

O 1 eff max (10ms)
1 1 eff min (10ms)
O 1avg (11,12,13)
O THD
O THD (&)
[ ToD (87.434)
[ k-factor (transformer)
[ DC Current
Even harmonics
*~ 0Odd harmonics
O H
v M H3
H3 11
H3 12
H3 13
H3 IN
[ Hs
7

10ms RMS  oscilloscope

Transient

PQ-events

Items Selected: Timing diagram

T |Permanent record & X

E License: PQ-Box 300: HF +wifi Create level-time diagram

% Selection ~

£ Voltage

& v Current 0 Select measured values or measured value groups from
I eff the measured value tree.

O By pressing the "Timing diagram" button, a new diagram
is created.

O The selection of the measured variables is reseted auto-
matically.

O  The measurement data are displayed exactly in the order
in which they were selected.
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After confirming the selection, the measurement data is automatically grouped and displayed. The
"Details" card shows the min, max and average value of the selected measurement or the displayed
range for each variable.

By left-clicking on the icons below the graphical window, individual channels can be shown or hidden.
For navigation through the diagram area, the following icons are available in the header line.

Two Markers can be set by pressing the "Shift" and "Ctrl" keys while holding down the
left mouse button.

To enlarge an area, activate the zoom function. Then, with the left mouse button acti-
vated, drag a window from the top left to the bottom right. If the window is dragged in
the opposite direction, the zoom is reset.

If the "Move" button is activated, the graphic can be moved freely in the time axis, as
well as in the value axis.

Timing diagram

g - V - _1610 20‘!3 16:40:00 o . h - &d 15h 30m 0s. - - | 25, i.U.ZOTS‘Jﬁ‘UZOU
I o A 4 ) w : hAﬂMH’ W 'y L\d i ,‘7
AW L L «Mu - Ll T i i
= x“{ N ’[1 f ‘\ -‘!-‘i*' ! '\'{' ¥ M 0 ,._|1
TRY LRTTAYERE N WA Ll L
) (\r ii’ i \lr ,!J ‘.W;{;J UMK ML
o | *’HM I
jr—— . | I li
= o — T | — |
= ' }\ Pi’a”: Hh J‘l ‘ ‘r '.\".
= 2 ) “ n " { e i
R e S g M g WA S . | e SN Y oy B
i e .U:E:%:m ol e e e
é 1 n 1 LI | 1 1 i mi rnem | LI B | I

1.14.1  Set markers

Two markers can be set in the plot using the left mouse button. The nearest curve is selected and the
marker adapts its colour.

O Marker No. 1 shift + left click
O Marker No. 2 ctrl + left click

The distance between both markers is calculated as an absolute value. The time distance is always calcu-
lated, the value difference is only calculated for identical units.
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Markers in timing diagram Marker view with time- an value difference

240,000 —

238,000 -

236,000 -

234,000 o

232,000 -

230,000

16.10.2018 16:40:00 Mﬂrk_er g X

Curve 1: | ULT min ‘

Time 1: | 2018-10-20 06:20:20.28¢8

value 1: | 220.944 [V] |

Curve 2. | ULT min ‘

Time 2: | 2018-10-20 07:44:17.471|

value 2: | 218671 V1|

Duration: | Th 23m 575 183ms ‘

value: | 11274 [v] |
a )< "

\3:1‘3 01:-‘15
Mi. 17.10.18 Sa, 20.10.18

B ULT min

1.14.2

Even with long set measuring intervals (e.g. 10min) the exact time information in millisec-
onds is displayed in the marker for the extreme values (10ms).

Plot line type options

Five types of representations are offered for the plot lines.

TS

>4

kad

7
™

="
=

Connects each measuring point directly. (Basic setting for all diagrams)

Connects each measuring point directly and plots a marker for each point.

Data points without connection line.

This step display is particularly suitable for average values, e.g. 15-minute power values.
Here, the average value over the measurement period is displayed as a straight line.

The "Step display inverted" offers the possibility to clearly display mains interruptions in
the level-time diagram.
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1.14.3  Further functions in the context menu (right mouse button):

With a right mouse click in the display area, the following functions can be selected:

Delete markers = remove all markers

Show flagging = Measured data which were recorded during a power failure or power interrup-
tion are marked (flagged). Here the marking can be shown and hidden.

Scaling left = scale left axis manually

Scaling right = scale right axis manually

Logarithmic scale

Divide axis = SW automatically separates measured values with their own scale reasonably so
that no measured values overlap.

Autoscale = Software scales the window automatically

Limit markers = Set value and colour of a limit line.

Show all = the entire measurement period is displayed

Show day = set time scaling to 1 day

Show week = set time scaling to 7 days

Show 2 weeks = set time scaling to 14 days

Show 4 weeks = set time scaling to 1 month

Insert comment = With this function a comment can be inserted into the graphic. This also ap-
pears in the printout.

Print = current graphic is sent to the set printer or saved as a PDF document.

Copy image = The graphic representation is copied to the clipboard. Afterwards, the illustration
can be transferred to an MS-WORD™ document, for example.
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1.14.4 Limit marker line

In the menu item "Limit markers" it is possible to define several limit lines.
The colour, the value, as well as the associated Y-axis of the limit value line are set.

Example: Limit line for voltage; 207V (-10% Un)

16.10.2018 16:40:00 8d 15h 30m Os 25.10.2018 08:10:00
240 ; -
238 - . -
236 |- " " H el
234 e .. S - Plraicaines ; %
| ! i Create Limit Marker 6\, Add
232 ] 1 i
230 -| A ﬂ b 3 ) [ Select Color: - B | ©ronove
I !
= I i ‘ ﬂ Y ” J ﬂ ‘ I Left axis Right axis
= ! | ‘ |
22%‘ 1l ﬁ“ M - I i i 220,000 [V]
fih
1 ! |
226 -} SRR, ‘_ \'I!r __. !
| | |
24l
It
220
2= T T T T T
18:13 01:46 09:20 16:53
Mi, 17.10.18 Sa, 20.10.18 Mo, 22.10.18 Mi, 24,1018
M ULimin |8 UL2 min | B UL3 min

Display limit values
) If a limit line for a harmonic, the voltage or the unbalance is to be displayed,
m the software automatically suggests the associated limit value of the set standard.
The limit value is automatically offered as a % value or absolute value,
depending on the representation of the harmonics.
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1.14.5 Insert comment

With the function "Insert comment" it is possible to put as many texts as you like into the graphic.

Comments in graphical visualization

12.12.2008 10:21:00
240,000 o

Change comments

=7 0

200000 O Delete the comment by selecting it with the left mouse
button and "Remove" key on the keyboard.

It is possible to move the comment via drag-and-drop
with the left mouse button.

O  Edit a comment by double-clicking with the left mouse
button.

= 180,000 |

160,000 -

140,000 -

X DiP1295V

120,000 —

T = T
16:40 2026
Fr. 12.12.08 Sa, 13.12.08
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1.14.6  Oscilloscope records

Using the "Oscilloscope" card, all oscilloscope recorders triggered manually, as well as via trigger set-
tings, are listed. These can be sorted according to the time or the trigger condition.

Via a left click on the line the corresponding oscilloscope image is displayed.

In each disturbance record the following measured values are recorded:

O Allvoltages ,Line-to-line” (U12, U23, U31)
O Allvoltages ,Lint-to-earth” (UL1, UL2, UL3, UNE)
O Allcurrents (11, 12, I3, IN)

Visualization of an oscilloscopic record

Data view Setp Addon view Heip
& | gl il e O M R ]

& x 1 Christanelk oscilloscope: 14,12.2008 05:43:36

14.12.2008 05:48:36 05 500ms. 14,12.2008 05:48:36

ripple-control frequency:
Start.

End:

Dusation:

Details _ Marker

Humber of intervals:
PQ-Box Trp:
Serinl-No-

Comments— | More ..

| osdloscope 5 x
Manual trigger
voltage dip UL
voltage dip UL
Vohage dip ULT

vl

™ Ml A
AN
\PARV AR
104
&
12 T T T —_— —— —4
£ 383005 364005 385005 366005 367005
] 50, 14.12.08 0548 $0.14.1208 0548 S0, 14,12.08 0548 $0. 141208 0548 50, 14.12.08 0548
g 60 [P0z [R0E e e s wios wisy W v e W5 =
Overview data & %
12.12.2008 10:21:00 sdsh21mos 17122008 16:42:00
Pa-events: [19]
Permanent record:
Oscilloscope: [3] 1 1 1
10ms RMS: 3] 1 1 i

e (B & mpple control signals:

The two keys can be used to scroll through the triggered images. The software remem-
a ﬁ bers the settings of the previous image and shows all further images in the same display
(e.g. only the voltage channels without current)..
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Right-click menu

Delete Markers
Marker 1
Marker 2

Export to ASCI file
COMTRADE Export

Scaling left...
Scaling right...
Divide axis

Autoscale
Lirnit Markers...
“ Trigger line

Insert comment
Print
Copy image

Export to ASCII file

Export the data of the current fault record as a CSV file.
COMTRADE export

Export of the data of the current fault record as COMTRADE
file.

Scaling left/right

Adjust scaling manually.

Divide axis

Display voltage and current in separate diagrams.
Trigger line

Suppress trigger line.

Print

Export current record as PDF.

Copy image

Copy to clipboard
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FFT Analyse

FET The calculation of the FFT spectrum is possible by activating the field "FFT" of each triggered
oscilloscope image.

The accessible spectrum depends on the PQ-Box type.

Model Available spectre

multilog 3 DC to 10 kHz
PQ-Box 100 DC to 5 kHz
PQ-Box 150 DC to 10 kHz
PQ-Box 200 DC to 20 kHz
PQ-Box 300 DC to 20 kHz

| L | The marker fields show the selected frequency and amplitude in the spectrum in the FFT
analysis.

Voltage and current in FFT Analysis up to 20.000 Hz

179 Hz 19821 Hz 20000 Hz
F 3500
1,000 -
L 3,000
e e |1 o o T o e e o s o g g R
J I : i : H - 2,000
S 5000 |18 -1“’7L|| ey | T JJ ) =
F 1,500
roall SRR T T R A S e e | 1000
| i - 0,500
2000 4,000 6.000 8000 10,000 12,000 14.000 16,000 18.000 20.000

[Hz]

= ULl ULz |m UL3 = UNE Ulz muUz3 mU3 |mQ 12 [mi3 N
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1.14.7

% periode rms-RMS Records

The "1/2 periode RMS" card lists all RMS recordings that were recorded manually or via trigger settings.

These can be sorted according to the time or the trigger condition.

Via a left click on the line the corresponding oscilloscope image is displayed.

In each disturbance record the following measured values are recorded:

All currents

([eoNoNoNolo)

(11, 12, 13, IN)

Power (P, Q, S)
Frequency and frequency changes (F, DFDT)

All voltages ,Line-to-lie” (U12, U23, U31)
All voltages ,Line-to-neutral” (UL1, UL2, UL3, UNE)

Visualization of a 10ms RMS record

Daten Darsteflen Einstellungen Zusatz Fenster Hilfe

mom BC + [t b

& x

ssystem: 4 Leiter-Netz

23094V / 00,00V

Kommentare...  Messgeriteinstellung...

10ms RMS & x

2
a

Zeitpunkt
12122008 11
3.12.2008 12:
14,12.2008 05

Trigger
1411 Spannungseinbruch ULY
5 Spannungseinbruch UL
% Spannungseinbruch UL

jsse  10ms RMS  Oszllaskop

2| orafic LA

=) WMk

12.12.2008 11:56:00
240,000

220000
200,000 -
S 1eo000
160,000

140,000

kAl

w1

1 Christanell: 10ms AMS: 12.12.2008 11:56:00

25990ms

12.12.2008 11:56:03

("

Obersicht Messdaten
12.12.2008 102100

PQ-Eraignisse: [19]

Zykdische Daten:

. 12,1208 1156

R0 [ [Wos muwe

Fr. 1212.08 11:56
e gt te Tl e o e Lo

5d6h21m 0s

S(H1) WF M DFOT

03,0005
Fr. 12.12.08 11:56

& %
17.12.2008 16:42:00

Oszilloskop: [3] 1
10ms AMS: [3] 1
Rundsteuer:

The two buttons can be used to scroll through the triggered images. The software re-

L 2Rk |

display (e.g. only the voltage channels without current).

members the settings of the previous image and shows all further images in the same
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1.14.8  Transient recorder (only PQ-Box 200, PQ-Box 300)

The "Transient recorder" tab lists all transient signals triggered manually and via trigger settings.
These records can be sorted according to the time or the trigger condition.

Via a left click on the line the corresponding oscilloscope image is displayed.

In each disturbance record the following measured values are recorded:

O Allvoltages , Line-to-earth” (UL1, UL2, UL3, UNE)

Visualization of a transient record

Daten Darstellen Enstellngen Zusatz Fenster Hilfe

2 b i o] e O]
X 3 transient measurem .. 20.10.2018 15:57:56
3 Letes-Nerr 20.102018 155756 05 23ms 470us 20.102018 15:57:56
[ zneov/masTy 500,000 y——— = . R e = = . i
s0He

400,000

0 300,008 4

Kommentare... Messgerateeinstellung...
100,000 -

Transientenkarte 8 x s
zeitpunia Trigger
r Uberspannung 12 0,000

926108 Uberspannung L1
0:14,631
100,000

Uberspannung L3

(berspannung L2 it |
Uberspannung L2
Uberspanmung L2
Uberspannung L1
Uberspannung L2 200000
Uberspannung L2
Uberspannung L1
Uberspannung L1
Uberspannung L o ISR : e e L
Uberspannung L1 d

36220 340 5 568253405 56830 340 5 56835340 5 56840 340 5 56843 811 5

Danusemy st Sa. 20.10.18 1557 $a. 20,1018 1557 Sa. 20.1018 1557 $a.2090.18 1557 S8 201018 1557 s 201018 1557
Uberspannung L3 -
i mu [mu2 [wus wose
Uberspannung 12 « >
Uberspannung L3
Uberspannung L2 Ubersicht Messdaten o
2uinme Uberspansung L2 A0 Ak 5d 18h 21m 235 25.10.2018 08:20:00
i PQ-Ereiqnisse: (1]
D431
21102018 01:0831,713 e e Dl
21102018 01:04:50 549 Ubersoanhuna L1 ¥ Osaillaskop: (2191 | 1 - —
— Oeer @) (] OmsRMs I | AN —
3 Transienten [216] | - —

In the transient recorder the measured values are displayed as voltage against ground
1 potential. When measuring in the medium voltage via a transformer, the secondary values are
shown here.
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FFT of transient recorder:

FET  Using the FFT function of the transient recorder, it is possible to perform evaluations of
the voltage amplitudes in a frequency spectrum up to a maximum of half the sampling
frequency.

Example PQ-Box 300 — Spectre up to 204,8 kHz

2000 Hz 202800 Hz 204800 Hz
600,000
500,000 —|
400,000 -
%BDD,CHJD*
200,000 —|
100,000 |

o m lh@lx..lihlﬂhlk | I o e

T T T T T T T
20.280 40.560 60.840 81120 101.400 121.680 141.960 162.240 182.520 202.800
[Hz]

mun UL2 |mUL3 ® UNE
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1.14.9  Ripple control signal recorder

With the "R1 - Ripple control signal analysis" option, the multilog 3/PQ-Box can trigger specifically on a
ripple control signal. The telegram is recorded with a resolution of 10ms over the set recording duration.
The maximum recorder length is 210 seconds.

The following measured values are recorded with each disturbance value recording:

O Allvoltages ,Line-to-line” (U12, U23, U31)
O Allvoltages ,Line-to-earth” (UL1, UL2, UL3, UNE)
O Allcurrents (11, 12, I3, IN)

In the example below, the ripple control frequency 180Hz was recorded over a duration of 1 minute and
40 seconds.

Ripple control telegram — Recording of voltage and current as 10ms effective values

Bom (-2 + [ahn @0 k& &

¢ information 2 % g3020011 17:3708 1m 405 oms 03022011 17:3846
H r 1.000
fg Spanaungssystem: 4 Letter-Netz 150.00 4 "
Nemnspannung L/ s 20400.00 v { 11777.95 v
- == ==
3 vesoteno: 3005 | |
| Rundseverfrequenz: 180 Hz
& Messung Beginn: 03.02.2011 15:15:00 100.00 | [ 0.800
g Meszung Ende: 14.02.2011 13:35:00
Messdauers 104 220 19m 595 |
Anzshl Messintervalle: 3149 - 0.700
Senennummer Gerat: 0906-101 50.00 4
Frmoare: 1430
D5P-versian: 1233 I 0.600
- N A Fie L _
> 000 F0.500 8
[ xommentare... | [Eimstetungen Messgerat
[ 0.400
5 Rundsteuersignal & x
BI Zeitpunit Tiggerausiasung  * -50.00 |
§| 0302201 160109268 Runcsteversigna. [ 0.300
03022011 16:16:09.619 Rundsteversigna.
4 03 48:09.414 Rundsleuersigna.
[ o 0109404 Rundsteuersigna. e
gi 03. 17:03:32.469 Rundsteversigna. -100.00 i
| 03022011 175707803 Runcisteversigna..
| 03022011 182103580 Rundsteversigna,
| 03022011 18:23:26.383 Rundsteuersigna. | | i | : _ 5 L L - 0.100
E| o302 09:22.170 Rundsteuersigna. -150.00 4 | " o
3 noe 4900717 Rundsteversigna il _ . | - & H i d ; . 1 o.000
2| (eI ASAEAG Rurdeimesugi, 17:37:20 17:37:40 17:38:00 17:38:20 17:38:40
| (ML FLIG AL Bingaefeimany Do, 03.02.11 Do, 03.02.11 Do, 03.02.11 Do, 03.02.11 Do, 03.02.11
g’ g?g; ?:::j;: :::::::::::: [wort [woz [wus muke wuiz mues mus [wn [w2 [an [wiw
E| o302 27,07.044 Rundsteversigna.
B oo B3 559 i 03.02.201 15315300 104 22h 19 598 966mS 4022011 13:35:00
S(E 03022 40:32.430 Rundsteversigna, Ubersicht Messdaten _iked
5: 03.02 42:58.197 Rundsteuersigna. PQ-Ereigniase:
3| 0302 4520965 Rundsteuersigna. Zyische Daten:
&l 03022011 21:5006220 Runcsteversigna. - | Dalloskop
= ———— 10ms RMS:
Ol 8 (8] rungstever: (77) | MWD W0 ONTE DADOD 0N EDETEOMDE W0 ODENOWDD WD ODTNOMID WO N ODONE MO0 WO CODEEDEID 00 ODNDOEDD MO0 NDNDSME WO 0 DDAEND
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1.14.10 PQ Events

Using the "PQ events" card, all violations of the set limit values are displayed.

PQ-Events menu and evaluation options

T | PQ-events B x
(=]
& | PO-events Mumber List table
< O Frequency deviation o . . . .
= . Detailed table view of all PQ-Events with time stamp and ex-
E O transient overvoltage (10ms) 0
E [J A swell single phase o treme values.
[ Swell poly phase o
= A. Dip single phase 12
g| O 4 ip poly phase 4 Matrix
o
= id v i ] . ors . .
5| Ll * Repiduoltage change (single phase) Automatic classification of voltage events into groups accord-
E O Rapid voltage change (poly phase) o . d h dd .
O Vaoltage interruption single phase o Ing to ept an uration.
»n
g O Yoltage interruption poly phase o
g O Signal detection (3sec-values) 0
=] O Slow voltage event o ITIC
O Infraction long term flicker o . . . .
3| O 4 ifraction Unsymetry 0 Visualization of PQ-Event in ITIC graph.
2| O 4 infraction THD 0
E
=
5
w
=
o
[
£
2
Tl >
o
o . .
List table Matrix ITIC
Table view of PQ Events
Evént Start Time Max. Value [V] End Time Duration
1 Dip UL1 12.12.2008 11:56:01,411 132.796 12.12.2008 11:56:01,530 0s 519ms
2 Dip UL3 12.12.2008 11:56:01,411 167.448 12.12.2008 11:56:01,921 0s 510ms
3 Dip UL2 12.12.2008 11:56:01,440 211.248 12.12.2008 11:56:01,720 0s 27%ms
4 Dip UL3 13.12.2008 12:58:25,615 129.643 13.12.2008 12:58:26,148 0z 531ms
5 Dip UL1 13.12.2008 12:58:25,625 136184 13.12.2008 12:58:26,148 0s 521ms
] Dip UL2 13.12.2008 12:58:25,667 212,729 13.12.2008 12:58:25,746 0s 79ms
7 Dip UL2 13.12.2008 12:58:25,845 133.259 13.12.2008 12:58:26,148 0z 301ms
] Dip UL3 14.12.2008 05:48:36,296 148,153 14.12.2008 05:48:36,687 0s 3%0ms
9 Dip UL1 14.12.2008 05:48:36,306 179.344 14.12.2008 05:48:36,687 0s 380ms
10 Dip UL2 14.12.2008 05:48:36,367 216.811 14.12.2008 05:48:36,387 0z 20ms
1 Dip UL2 17.12.2008 13:4%:05,214 216.258 17.12.2008 13:4%:05,305 0s 90ms
12 Dip UL3 17.12.2008 13:49:05,236 216.240 17.12.2008 13:49:05,305 0s 69ms
[ ]
1 By left-clicking in the header, the tabular display can be sorted by maximum value or duration.

When displaying all voltage events as ITIC visualization, all deviations from the nominal voltage are
displayed graphically as duration and amplitude.

58




KBR

Energy Management

ITIC Visualization of PQ Events

ITIC-Analysis [12.12.2008 10:21:00 - 17.12.2008 16:42:00]

10 ms

200 %

\

In addition to the ITIC graphic, the "PQ events" card contains an event table “UNIPEDE statistics” for all
voltage dips and overvoltages.

Classification of PQ Events into EN-Matrix

Via WinPQ mobile/Settings/General this matrix can be switched to other network standards.
(Netcode, NRS-048, GB-China)

E
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1.14.11 Data export

Basic parameters for the measurement data export can be defined under "Settings/Export". The separa-
tion of the decimal point is to be specified as a point in English Windows versions.

Menu of export setup Change export setup
Addon  View Help A\ Output Format
Languages »
Delimiter
Default Colours »
. O ® Tabulator ()
Designs 4 . |
Space () Semicolon ()
General Settings
. Decimal
Report Settings
% Paint (.) ® Comma ()

- - .- . Decimal places: | 1
Visualization of Harmenics °
Connection Manager Date / Time

Y MM/DD hh:mm:ss
Options
| Suppress Header Fill gaps
With Linenumbers With Flagging
Intervall-based ® Timestamp-based
0K | Cancel

Options:

Suppress header: Do not show information such as designation of measuring job, device num-
ber and measuring interval in the header of CSV file.

Fill gaps: In case of interruptions of the measuring job, the gaps are filled with 0. All time inter-
vals are continuous with constant interval.

With Flagging: Export flagging of measured values according to IEC61000-4-30.

With Line numbers:

Interval-based: Extreme values of voltage and current are exported with the time stamp of the
respective interval.

Timestamp-based: Extreme values of voltage and current are exported with exact timestamp.
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All interval data of a measurement can now be exported via "Data/Export to CSV" in order to import
them e. g. in MS Excel.

Load Load a previously saved selection of measured quantities.

Save Save the current selection as a template.

Clear Deactivate all selection fields.

More... Edit output format.

Export Save data in the destination directory.

Export of measurement data in CSV Format Select data and edit output format

Data View Setup Addon View H

File Management ]
8 n meEn Selection
@ Measurement device configuration

B Online Data Load H Save ‘

L e Selection :
XML export > A 3 s TRMS values I

AL Measurement export ? =

v A NsecData
> Freguency

v Voltage
> b U eff

End

> O U eff max (10ms)

> O U eff min (10ms)

> [ U ripple control signal (200...

> [ Riople control sianal Y
ltems selected: 3

Options

[ Suppress Header ] Fill gaps
I with Linenumbers ] With Flagging

O Intervall-based ® Timestamp-based

Export

|| Bxport

Status: | 0% ]

Directory: ‘C;{DataExport

ml The measurement data is stored with the file extension ".asc". This allows the files to be im-
ported into MS Excel very easily by drag-and-drop. The file extension can be changed manually
to .csv without damaging the file.
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Example of CSV data imported to MS Excel

A B C D E F G H I ] K L M

| 1 Messdaten Export PQ-Bos Seriennummer: 0736-104
| 2
| 3 Messung: 1 Christanell, Industrie, Hersteller fA%r Schinken,
| 4

5 Intervall: 180 sec

6 Spannung: 230,94V

7
K
! 9 Datum/Zeit: 10:24:00.000 16:42:00.000
| 10
| 11 | Datum Zeit ULLVIT UL2 V] CULRVDY C'P_LA_[WI' 'P_L1_[W]'_abs 'P_L2_[W]' 'P_L2_[W]'_abs 'P_L3_[W]' 'P_L3_[W]'_abs 'P_total [W]' 'P_total_[W]'_abs
I12 12.12.2008 10:24:00.000 229,041 228,186 228,124 171862,156 171862,156 187712,297 187712,297 172204,344 172204,344 531778,75 531778,75
(13| 12.12.2008 10:27.00.016 230,742 229,994 229,965 153554,047 153554,047 168509,563 168909,563 154422,875 154422,875 476886,5 4768860,5
!14 12.12.2008 10:30:00.000 230,953 230,238 230,144 143951,328 143951,328 159738,813 159738,813 145379,625 145379,625 443069,75 449069,75
!15 12.12.2008 10:33:00.012 231,298 230,72 230,575 142923,563 142923,563 157782,234 157782,234 144180,875 144180,875  444886,688 444886,688
| 16| 12.12.2008 10:36:00.000 231,605 231,032 230,837 135480,688 139480,688 153879,703 153879,703 141150,531 141150,531  434510,906 434510,906
| 17 12.12.2008 10:39:00.000 231,89 231,329 231,121 135920,734 135920,734 150201,25 150201,25 137542,281 137542,281  423664,281 423664,281
| 18| 12.12.2008 10:42:00.000 231,282 230,704 230,55 140445,734 140445,734 154591,438 154551,438 142575,25 142575,25  437612,438 437612,438

e The order of the selected measurement data in the selection menu automatically also deter-
mines the order of the columns in the export file.

In the CSV export, the minimum and maximum values of the RMS values are displayed with the exact
time stamps. This function can be switched off in the basic settings for the data export of the measure-
ment data.
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1.14.12 Additional functions

Via the menu ,View/Tile“ it is possible to display all opened measurement windows in one screen.

Multiple open windows in one view

view | Help
;  Close
Close All
1 Christanell: Oszilloskop: 12.12.2008 11:56:01 A 1 Christanell: 10ms RMS: 12.12.2008 11:56:00 A 1 Christanell: ULT; UL2; UL3
Tile i
R N ['= [l |58 | £ 1 Christaneli: 10ms RMS: 12.12.2008 11:56:00 == =]
Next
5d 6h 21m 0s 17.12.2008 16:42:00 12.12.2008 11:56:00 25 990ms 12.12.2008 11:56:03
Previous Crle Shift-Backtab H ~ ~
240,000 —
4. 11 Christanelk Standard report ENS0160
| 4 21 Christanell: Oszilloskop: 12.12.2008 11:56:01 220000
| A 31 Christanell: 10ms RMS: 12.12.2008 11:56:00
47 Christanell: ULT; UL2; UL3
200,000
2527
100: Expert +RC
= 180,000 -
225,000
1210 T T T T T T T T T 160,000 -
16:40 2026 00:13 04:00 07:46
& Fr. 12.12.08 Sa. 13.12.08 Mo, 151208 Di. 16.12.08 Mi 171208 " | o
erteeinstellung... L IVEREHVERT YVE Bul [muz [mus mune U2 MU EU3T (M [RR (M RN EPHD
8 x — =
L. 1 Christanell: Oszilloskop: 12.12.2008 11:56:01 [=[® &= ] | 4 1cChristanel: Standard report EN50160 ===
T B R e Normbericht ~ ENS0160 Details ~ Spannungsharmonische  Harmonische
el 12.12.2008 11:56:01 0Os 500ms 12.12.2008 11:56:01 | | ‘
200ms)
01,4005, 01,500 5 01,600 5 01.700 5 01.8005 -
Fr. 12.12.08 11:56 Fr. 12.12.08 11:56 Fr. 12.12.08 11:56 Fr. 12.12.08 11:56 Fr. 12.12.08 11:56 Wiz e B e s Hotgm 0 B
- Spannungs- Langzeit-  Spannungs-  Spannungs-
BULT [BUL (WU BUNE U2 mU23 U3 B[R (B BN
frequenz  Ereignisse  nderungen THD Ficksr  unsymmetrie hamonische Undsteuer

The tabs ,Information” or , Overview data“ can be disabled in order to generate more space for the
evaluation graph. It is possible to reactivate them via the "View" tab.

How to show and hide tabs

Vie% Setup Addon
Information
Marker

Details

Permanent record
oscilloscope

10ms RMS

L .

Transient
Ripple control signals

PC-events

<

Overview data

Default layout settings
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1.14.13 Compare two different measurement files

It is possible to open an additional measurement during an evaluation. Timing diagrams and norm
evaluations can be displayed in one screen and compared to each other.

Two different measurements shown side by side
(2 x EN50160 Report, 2 x Timing diagram)

A CNC Machine: Standard report EN50160 A CNC Machine: ULT; UL2: UL3 A 1 Christanell: Standard report EN50160 d 1 Christanell; ULT; UL2; UL3
" 1 Christanell: ULT; UL2; UL3. = F@-]En] | 4 1 Christanell: Standard report ENSD160 = ==
Normbericht  EN50160 Detals ~ Spannungsharmonische  Harmonische
— 2.12,2008 10:21:00 5d 6h 21m 0s 17.12.2008 16:42:00
235,000
n ; ;
a0, A il F H i
il I
i g A T f [ ; i
230,000 AT 8 ¥ Al 1 kil | Bl | i :
| | s 4] i H
225,000 : - : : i :
————— ] == 111 ]
16:40 2026 00:13 04:00 0746 .
Fr.12.12.08 Sa. 13.12.08 Mo, 15.12.08 Di. 16.12.08 Mi, 17208 23 Ui uRE uLwes 121 s
Spannungs- Langzeit-  Spannungs-  Spannungs-
WUl WUz |mus Frequenz  Ereignisse E:dwnggen THD H‘fkar w"symmefm h:’rmwfm Rundsteuer
A CNC Machine: ULT; UL2: UL3 [[= /@[5 | | £ cNCMachine: Standard report ENSO0160 [em][=
Normbericht  EN50160 Detals  Spannungsharmonische  Harmonische
15.11.2020 20:01:36 7d 8h 9m 265 23.11.2020 04:11:02
238,000 2
236,000 s A
234,000 ; :
232,000 g :
= 230,000 £ H
228,000 : :
226,000 H =
o . J_Il
222.000 I
. e MEB UERB UREB ULRB e uLRLE
Spannungs- Langzeit-  Spannungs-  Spannungs-
WUl WU s Frequenz  Ereignisse a:dwnsen THD thker w"symmefm ha"rmwfm Rundsteuer
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1.15 Help Menu

The latest operating instructions for the PQ boxes and the software can be accessed via the help menu
of the WinPQ mobil software.

Help Menu of WinPQ mobil software

Manual WinPCQ mobil
Manual PQ-Box 100
Manual PQ-Box 50
Manual PQ-Box 150
Manual PQ-Box 200 7 300
PO-Box Accessories

Remote Assistance via TeamViewer
Logfile WinPQ mabil

Info WinPQ mobil
About Ct
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2. Parameters and norm thresholds of PQ-Box

By using this icon in the header of the start window of the WinPQ mobil software it is possible
to change device parameters, trigger conditions and limit values of the multilog 3/PQ box.

After opening the parameterization window, the correct PQ box can be selected in the

"multilog 3/PQBox" selection field, if more than one device is connected.

| i | After selection of the measuring device, the parameters of the connected multilog 3/PQ box are
downloaded and displayed automatically.

Starting window of parameter view

Setup: Basic settings

PQBox:  PQ-Box 300: HF +RC +Wifi: Ver: 4.216 Sn: 1808-206 Load Save @ Default
Configuration Measuring parameter
- - Identification: |EN50160 - [ECE1000-2-2 LV - def Mominal voltage LE/ LL: 230.00 vV -
MNetwork: ® 50Hz O 60 Hz Measuring interval: 600's
FoREE Device cennection Transducer factor
Voltage Current [] Phase correction
8]
Em Oscilloscope T
uLt: 1.000 1 1.000
- 1 uL: < 12: <
r Half-cycle f\
IL‘ recorder e | UL3: - 3 -
U NPE U UNE: 1.000 IN: z
!H Ripple control T-wire system
[ AUX input Data recording Flicker curve
HF Madul Name: [ Only voltage ® 230V O 120V
[ Only basic data
Unit:
O 3 srecording (150/180T) Power measurement
Scheduled Offset: < o . .
Operation — [J 200 ms recording (10/12T) Modulation: () off @ on
Factor: i Power interval: 15 min Unbalance: (O off ® on
Update THD Calculation Grouping of harmonics (U/1)
(® |EC 61000-4-30 ClassA
@ HZ-H40 O H2-H50 O Full grouped (ENG1000-4-7 Kap.5.5.1)
O Ne grouping

The following buttons are available for interaction with the measuring device:

Start a measurement directly after parameterization has been completed.

Download parameterization from the device.

Send parameterization or template to the device.
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Templates are managed using the buttons in the upper right corner:

Load Load a standard template or your own parameterization template.
Save Save the parameterization as your own template.
Basic settings Reset the entire parameterization mask incl. limit values and trigger settings to

basic settings.

Offline parameterization

| i | It is not possible to create a parameter template if no PQ box is connected. Templates of differ-
ent multilog 3/PQ-Box types are not compatible. For example, the parameter template of a
PQ-Box 200 cannot be loaded on to a multilog 3.

The parameter menu is divided into several subcategories and is displayed depending on the PQ-Box

model. Fields that are hidden or disabled are not supported by the connected PQ-Box. The following
cards are displayed for each multilog 3/PQ-Box:

a S General settings such as measuring interval, transformer factors and network
asIc SETtings
type.
.’s‘ PQ-Events Settings of limit values for PQ standard evaluation, PQ events and harmonics.
Gm Oscilloscope Parameterization and trigger thresholds of the oscilloscope recorder.
iﬁ :i';;{:'e Parameterization and trigger thresholds of the 10ms RMS recorder.
IT' Ripple control Ripple control frequency settings.
@ gcph:r:;f: Time synchronization and scheduled measurement jobs.
.:' Update Firmware update and license extension.

The following parameter groups are only available for the PQ-Box 200 or PQ-Box 300 models.

Transient Parameterization of Transient Recorder (PQ-Box 200 with Option T1 only).
Parameterization of HF-Measuring card for recording of supraharmonic voltages
HF Medul
i (PQ-Box 300 only).
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2.1  Setup — Basic settings

E N In the Basic settings menu, settings such as grid type, nominal voltage and trans-
dsIC SETINgs . .
formation ratio of current and voltage transformers are made.

Voltage connections:

0 1 Wire system (Phase L1)

0 3 Wire system (isolated grid, no neutral)

0 4 Wire system (L1, L2, L3, N und ground)

O V-circuit (This function is activated if the voltage transformers in the medium or high voltage
network are connected in V-circuit. The voltage lead U2 is connected to earth)

Delta high leg

Split phase

[N

By setting 3-wire or 4-wire system, the device distinguishes the type of network to be measured. In an
isolated 3-wire network, all evaluations of the EN50160 standard are calculated based on the phase-to-
phase voltages. In a 4-wire network (grounded network), all power quality parameters are calculated
based on the phase-to-neutral voltages. In the 1-wire measurement only measured values of the phase
L1, N and PE are recorded. This setting is also suitable for DC networks.

8 connection configurations are available for the multilog 3/ PQ-Box.

L = L = . L o
L2 — L2
] Lo 5
N '\. | |
PE | F_
L1 NPE L1 L2 NE LI L2 L3 ML2ANE L L3
L o L1 = ] e
A )
L Y. . T .
Fa ) T
\ T L] L] ‘
N :_'f_'\-" S —
e | Te
L1213 NPE L1L2LE N PE L LNE LI L2LA L1 LBHELU W

; " P’ Aron circuit

(’I‘; _— |.1 N"_)

L . e NJE -

Y &) T ME
= R _—
Nd T
L1 L2 L3 N L N L2
U: U: 4-wire system | | Ok Cancel
L4 >
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Aron circuit
1 If the current transformers in the medium or high voltage network are in Aron circuit, this con-
figuration is used. The current of phase L2 is not connected and calculated by the multilog 3/

PQ-Box.

It is possible to label a measurement job with a text (maximum 32 characters) before a measurement.
After transferring the measurement data to the PC, this text can be found under "Comment 2".

In the 3-wire system, the contractually agreed line-to-line voltage is specified as the nominal voltage,
e.g. 20400V. In the 4-conductor network, the line-to-neutral voltage is specified, e.g. 230V.

The measuring interval of the multilog 3/PQ-Box can be set freely in the range from one second to 1800
seconds. The basic setting is 10 minutes, as this is a fixed interval in the EN50160 and IEC61000-2-2

standards.

Setting of nominal voltage and measuring interval

Measuring parameter

39837V -

Nominal voltage LE/ LL: | 23000V =

Measuring interval: | 600s -

| i The multilog 3/PQ box references all trigger thresholds or PQ events to the set nominal voltage.
This can- not be changed subsequently!
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2.1.1 Measured value recording of multilog 3/PQ-Box

The generated data size during a measurement can be influenced very strongly at this point.

Options of the measured value recording

Data recording
Only voltage

L] Only voltage In this setting no currents and powers are recorded.
[ Only Basicdata The amount of data is reduced to approx. 40%.

[ Full 3 sec recording Only Basicdata

Basic measurement data contains only basic measure-

ment quantities. Harmonics / inter harmonics / phase

Power interval: |15 min ~ difference / phase angle are missing. All recorders are
active.

L] Full 200 msec recording

3Sek/200ms intervals
Parallel to the free data class (1s to 30 min), the data
classes 3-seconds and/or 200ms can be activated.

Power interval

All power values are recorded in addition to the freely
adjustable interval with 10, 15 or 30 minute intervals.
These intervals always start synchronously with the full
hours.

Attention:
e The 200ms and 3s data classes are only suitable for short measurement periods and produce
@ a very large amount of data. If selected, the free interval will be automatically limited to
60s minimum.

Guide values of the size of the generated measurement data:

The free measuring interval generates in 10 minute setup generates a data amount of
approx. 15 MByte per week.

The free measuring interval generates in 1 second setup generates a data amount of
approx. 30 MByte in 1 hour.

The 200ms interval generates a data amount of approx. 80 MByte in 1 hour.

Das 3 Sek interval generates a data amount of approx. 5 MByte in 1 hour.
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Basic measurement data includes the following measured variables:

Status, Events, Flagging

Frequency values (mean, extreme)

Voltage values (mean, extreme)

Flicker

Current values (mean, extreme)

Power values (mean, extreme)

Ripple signal voltage

THC, K-Factor, Phase angle, symmetrical components

Distortion power, Power factor

Voltage deviation, Symmetry, PWHD
PWHD, PHC current

cos Phi, sin Phi, tan Phi, power values fundamental

Reactive power fundamental
10/15/30-minutes interval

Power values (mean, extreme)

Distortion power, Power factor

cos Phi, sin Phi, tan Phi, power values fundamental

Reactive power fundamental
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2.1.2 Transducer factor of VTs and CTs

In the transformer settings, the transformation ratio of the current and voltage transformers to which
the power analyzer is connected is entered.

Setting-up the transducer conversion factor

Transducer factor

Voltage Current Example:
Voltage:
UL1: 1.000 2 I1: 1.000 <

primary = 20.000 V; secondary = 100 V;

uL2: 1.000 (= 12: 1.000 <
factor UL1, UL2, UL3, UNE =200

UL3: 1.000 = 13: 1.000 =
Current:

UNE: 1.000 2 IN: 1.000 <
primary = 100 A; secondary =5 A

Factor 11, 12,13, IN =20

e The CT ratio factors can be corrected after the measurement with the help of the "Data con-
verter". All current values, harmonics, powers and energies are converted.

With the function "Phase correction current clamps" it is possible to correct the phase angle error of a
current clamp or an external current transformer. This function is only available for current clamps with
magnetic core. Rogowski coils typically do not have a phase error and therefore do not need to be cor-
rected.

Phase correction of current clamps

| Phase correction

Y sy

phi L1: 0.000
phi L2: 0.000
phi L3: (0.000
phi N: [0.000

To correct the phase error, the phase error of the corresponding current transformer at the nominal
frequency of the network (50/60 Hz) is entered in the field of the respective phase. The following figure
shows the typical characteristic of the phase error over the frequency of the measured signal. The phase
error for these current transformers is always positive (capacitive). In the WinPQ mobil software it can
therefore be corrected in a range between 0 and +5°. Example: 1.000 means a phase angle correction of
an error of +1°.
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Typical characteristic of the phase error of current transformers

Vioutput)

----- Angle
Amplitude

Angle error at 50/60 Hz

T
1Hz 10tz

__Aphi correction 0.5

e Attention:
1

DC current measurement is only possible with deactivated "Phase correction" function.
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2.1.3 Power calculation setup

The power calculation in the device firmware can be performed in different configurations. The different
types of reactive power can be switched on or off as required. This has an influence on the calculation of
the collective total power and the apparent power.

Setup of power calculation

Power measurement
Modulation: O off @ on
Unbalance: O off @ on

Power calculation with calculation of the unbalance reactive power and the modulation reactive power
is the factory setting of the device.

This setting has an influence on the power measurement values in the device display, the online
measurement data and the recorded measurement data.

For further information on reactive power calculation, we recommend the following info letter, which
can be downloaded from our homepage (www.kbr.de).

Definition and measurement of power measurement quantities according to DIN 40110-2 and
IEEE 1459 standard

2.1.4 AUX Input

The models PQ-Box 200 and PQ-Box 300 are equipped with an AUX input, which can be switched on and
off via the menu shown below.

Basic setting of multilog 3/PQ-Box is: 1 A/ 1 mV.

Example 1 Example 2
AUX input AUX input
AUX name: | Current| AUX name: | Temperature |
Unit; | A| Unit: | °C
Offset: | 0.000000 2] Offset | 0.000000 |2
Factor: | 10.000000 /2] Factor: | 0.100000 |

Example 1: Current clamps with 20A/20mV output result into a factor of 1

Example 2: Temperature probe with 1000 mV output at 100°C. Factor =0,1 (0,1°C / 1mV)
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2.1.5 THD Calculation and grouping of harmonics

The calculation of the THD values of the voltages and currents can be set in the device setup.

0 H2to H40 (Measurement according to EN50160)
0 H2toH50 (Measurement according to IEC61000-x-x)

THD calculation setup Grouping of harmonics setup

THD Calculation Grouping of harmonics (U/1)
® [EC 61000-4-30 ClassA

HZ - H40 (@ H2 - H50 Full grouped (EN6T000-4-7 Kap.3.5.1)
Mo grouping

The calculation method for the harmonic groupings can be set depending on the application (voltage
quality measurement or device testing).

0 1EC61000-4-30 Class A for EN50160 measurements

0 Full grouped (IEC61000-4-7 Chapter 5.5.1) for device testing according to IEC 61000-3-X
Full harmonic group calculation (2" harm. = 75Hz to 125Hz).
Full inter-harmonic group calculation. (2" interharm. = 55Hz to 95Hz)

0 No grouping, single spectral lines without sidebands are stored
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2.2

-Iii PQ-Events

defined.

Setup — PQ Events

In this menu the limit values for the event recording of the multilog 3/PQ box are

Window for changing the thresholds for PQ event recording

PQBox:

Basic settings

Oscilloscope

RN

Half-cycle
recorder

=M<

Ripple control

HF Modul

Scheduled
Operation

Update

B & £

PQ-Box 300: HF +RC +Wifi: Ver: 4.216 Sn: 1808-206

Slow Voltage Change
Upper Limit

Lower Limit

Voltage Changes (Dip/Swell)
Upper Limit

Lower Limit

Rapid Voltage Change
Hysteresis RVC:

Detection Limit for RVC:

Metwork Frquency
Marrow Area 50.50 Hz

Wide Area 52.00 Hz

THD

Limnit

Unbalance

Lirnit

Leng term flicker PLT

Limnit

Load  Save

5.00 %

49,50 Hz

47.00 Hz

Default

The limit values for PQ events can be set independently of the statistical evaluation of the measurement
data. If one of the limit values is violated, this event is saved as a PQ event and later displayed in the

software as a list or ITIC diagram.

The settings of the PQ event limits cannot be changed after the recording.

Hint:

i

tings after the measurement recording.

In older software versions before WinPQ mobil V6.0, all limit values for the standard evaluation
were defined in this menu. These can now be defined in the software via Setup -> Report Set-
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2.3

T
Ik

Oscilloscope

Trigger settings of Oscilloscope Recorder

Trigger conditions for oscilloscope recorders can be set in the "Oscilloscope"

menu item.

In the default setting, an effective value threshold of +10% and -10% of the nominal voltage is set. If a

field is greyed out and not marked, this trigger criterion is not active. All trigger conditions can be oper-

ated in parallel and are linked as logic “or”.

Oscilloscope recorder settings window

PQBox:

g Basic settings
.!si PQ-Events

Half-cycle
recorder

Ripple contral

HF Madul

Scheduled
Operation

BEBEASEEH

ﬂ Update

Manual trigger

Voltage lower threshold
uLl: T
uLz: ~i
uLs: ~i
UNE:
Uiz

u23:
ust:

Current lower threshold

IL1:
IL2:
IL3:

IN:

Interval Trigger

Interval:

External Trigger
O
O

O

OO0

PQ-Box 300: HF +RC +Wifi: Ver: 4216 Sn: 1808-208

upper threshold

upper threshold

Envelope

c Envelope-Trigger Hold:

Hysteresis

Hysteresis 10ms RMS voltage:

Hysteresis 10ms RMS current:

LRSI ESINE S

[SIREI LI L)

step

step

1.00s

LRI E SIS IR R R

[SIREI LI L)

phase step

Parameter
Pre-event time:

Recorder time:

LR

LIRS E e

Load | | Save

envelope

50 ms

500 ms

Default

Ooloo o

~ Auto Trigger

Cross-Trigger [HF card]

The recording length is the total recording time for the oscilloscope record in milliseconds. The "prehis-
tory" is defined as the time recorded before the event occurred. The length of the oscilloscope record,
as well as the prehistory can be freely changed from 20ms to 4000 ms

When the Interval Trigger is activated, an oscilloscope record is recorded periodically depending on the

set interval duration. The FFT function integrated in the software can be used to evaluate the harmonic

distortion via the calculated spectrum.
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2.3.1 Explanation of trigger conditions

If the trigger thresholds are given in %, the value refers to the nominal voltage that has been setup into
the basic settings (e. g. 23000 V in 3 wire grid or 230 V in 4 wire grid).

lower threshald Starts a recording when the value falls below the set trigger threshold.
[5:] Trigger basis are the 10ms effective values.
upper threshald Starts a recording when the set trigger threshold is exceeded. Trigger basis are the
[%a] 10ms effective values.
step Starts a recording at an RMS value jump in the set height. Trigger basis are the
(%] 10ms effective values.
phase step Starts a recording at a phase shift. Trigger basis is a shift of the sine zero crossings
[] in degrees.
envelope Starts a recording in case of a sinusoidal violation. The encoder detects a violation
[%:] of the sine wave at the sampling level. (e.g. commutation notches).

Example: Commutation notches causing the
envelope trigger to start a recording.

Dead-time of envelope trigger:

The dead time envelope trigger can very quickly produce a very large number of oscillo-
scope images. To reduce the amount of data you can set a fixed time interval between the
individual recordings.

Example: Dead-time =5 seconds

At the end of an oscilloscope recording the trigger condition "envelope trigger" is deac-
tivated for 5 seconds. All other trigger settings continue to work without a dead-time.

Hysteresis: Inthe IEC61000-4-30 standard a hysteresis is provided for events.
Example: Limit for a voltage dip = 90% - Hysteresis = 2%

A network breakdown begins with the 90% limit line being exceeded and is ended when the
network voltage reaches 92% (+2%) again.
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2.4  Trigger settings of half-period recorder

n Gl Trigger conditions for half-period recorders can be set in the "10ms RMS record-

recorder er'" menu item.

In the default setting, an effective value threshold of +10% and -10% of the nominal voltage is set. If a
field is greyed out and not marked, this trigger criterion is not active. All trigger conditions can be oper-
ated in parallel and are linked as logic “or”.

Half-period recorder settings window

PQBox:  PQ-Box 300: HF +RC +Wifi: Ver: 4,216 Sn: 1808-206 Load Save Default

Manual trigger

Basic settings
Voltage lower threshold upper threshold step phase step

uL: &

ULz =i
PQ-Events e 5

LI L L]

UNE:

Uiz
U23:
ust:

Oscilloscope

CH O )| O]

LI LS L]
LR 4
LI LS L]

Current lower threshold upper threshold step

=
fo
L

Ripple control

Frequency lower threshold upper threshold step

HF Madul B 4 Auto Trigger

<
<

~
-

External Trigger Hysteresis Parameter
Scheduled

Operation @) Hysteresis 10ms RMS voltage:

Pre-event time: 1s

O Hysteresis 10ms RMS current: Recorder time: 3s

'n' Update

BEEAEEESH
= |
LIRS LI L]
Cx x| X2

Explanation of the trigger condition Frequency trigger:

The RMS recorder can be started when a frequency threshold (Hz) is undershot or overshot, and when a
frequency gradient (Hz/s) is exceeded.

The recording length is the total recording time for the oscilloscope record in seconds. The prehistory is
defined as the time recorded before the event occurred.

The length of the recording, as well as the prehistory can be freely changed from 1 second to 600 sec-
onds.
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2.5 Automatic Trigger
The automatic trigger function for the oscilloscope recorder and half period recorder can be separated
enabled or disabled.

If enabled, the multilog 3/PQ-Box changes independently for all enabled trigger thresholds, in case of a
too sensi- tive threshold. This prevents the recording of unnecessarily large amounts of data.

The "automatic trigger" acts for each threshold selectively and can increases all these limits (e.g. the
upper and lower threshold, the step, the phase shift or the wave shape trigger)

Should a power failure occur, which leads to a continuous violation of the lower trigger threshold, the
limit is automatically reset to a pre-set value.

Implementation of the automatic trigger:

Three timers act to decrease the sensitivity of the affected trigger level. The trigger levels for the upper
threshold, lower threshold, step, phase shift and wave shape triggers are each adjusted independently.

Expansion threshold:

This timer acts to decrease the trigger sensitivity based on an exponential function. The larger the
difference between the actual trigger condition and the setting, the larger decrease in sensitivity is applied.

Hold threshold

If a new trigger condition occurs that is just slightly higher than the last trigger level, that new trigger
level is used as the threshold for the next 600 seconds (the 'hold threshold').

Approximation threshold

At the end of the ‘hold threshold’, the 'approximation threshold' timer adjusts exponentially the thresh-
old back to the setting value.

Using the automatic trigger function the user can ensure that the highest interference will be recorded
always.

Hint:

For short measurement tasks or with custom trigger thresholds, please turn the automatic trig-

® ger function always off.

1 .
Do you want to capture measurement data over a long period (> 5 days) and you do not know
the exact conditions of the network? Then the auto-trigger function helps when the thresholds
are set too low to not fillimmediately the device memory.
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2.6 Trigger via binary input (only PQ-Box 200/PQ-Box 300)

Oscilloscope recorders and half-period RMS recorders can be triggered via a binary input on
the PQ-Box 200 and PQ-Box 300 models. For models where this function is not available, the function is
deactivated in the parameterization interface.

Setup of external trigger

| External Trigger
® falling Edge
rising Edge

A digital input for an external trigger signal is available via two 4 mm sockets. This input starts the
oscilloscope and/or half-period RMS recorder.

AC and DC signals up to 250 V can be used. A trigger can be activated by a rising or falling edge.
The threshold value is 10 V.
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2.7 Ripple control signal analysis

ITI Rundsteuer Parameterization of ripple control recorder.

The ripple control frequency setting is available on every multilog 3/PQ-Box model. The ripple control
recorder can only be activated if the multilog 3/PQ-Box has license R1.

Setup of ripple control frequency

PQBox: | PQ-Box 300: HF +RC +Wifi: Ver: 4.216 Sn: 1808-206 (o) ( Load | Save  Default
Parameter
Basic settings . —
Ripple-control frequency: | 7300 Hz
Limit [UN]: 9.00 %
PQ-Events ] Ripple control signal: OM / OFF

Bandwidth:

; Recorder time:
Oscilloscope

=

CH (43>

Trigger threshold [UM]:

Half-cycle
recorder

=]l

In the ripple control signal frequency field any frequency can be entered in the range from 100 Hz to

3,750 Hz. This frequency now will be permanently recorded as a maximum value of 200ms interval in
the cyclic data.

If the frequency is set smaller than 100Hz, the 3 sec. recordings for this signal stop.

Option ripple signal recorder (R1):

If the option “ripple signal recorder” activated in the PQ-Box, it is possible to start a high speed recorder
that monitors this frequency.

You can setup the frequency of the signal, the bandwidth of the filter, the recorder time length and the
trigger threshold voltage. The maximum recorder length is 210 seconds.

PQ-Box with licensed/active optional “Ripple Signal Recorder” can be identified by the LCD display
(6% Screen) showing “+S” after the PQ-Box 150 type.

Attention

®
1 The ripple control recorder can generate large amounts of data and should only be switched on
when a specific disturbance in the signal course is being searched for.
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2.8 Transient board setup (only PQ-Box 200 with Option T1)

Transient

Parameterization of transient board

In the Transient board section, the following parameters are set for recording:

Voltage Trigger

Sample Rate

Transfer Trigger

Interval Trigger

Trigger threshold for the triggering of the transient recording.

For the trigger threshold only the amplitude of the transient is considered, the am-
plitude of the fundamental can be neglected. The trigger threshold must always be
entered as a secondary value!

The sampling rate can be set between 200kHz and 4MHz. The recording time de-
pends on the sampling rate and is defined as follows:

4MHz = 16ms
200kHz =320ms

Pre-history is always 50 % of total recorder length.

With this function the oscilloscope recorder and/or the RMS recorder can be started
simultaneously with the transient recording.

The interval trigger automatically starts recording in the set interval. The cross trig-
ger is not activated for records that have been trigger by interval trigger.

Settings of transient board

Obere Triggerschwelle [V] (Sekundarwert) Abtastrate

Grenzwert: | 100Vs] O 200kHz

UL1: 100 V O 500 kHz

uLZ: 100 V ® 1 MHz

UL3: 100 V O 2MHz

UNE: 100 V O 4 MHz
Triggerverknipfung - CrossTrigger U] Intervalltrigger

Oszilloskop

10ms RMS
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2.9 High Frequency module (PQ-Box 300 only)

The PQ-Box 300 can be parameterized for the recording of supraharmonic voltag-

HF Madul
es.

The following settings are possible:

This setting can be used to switch the detection of the frequencies 8kHz to 170kHz

HF data record

on and off. The frequency range 2kHz to 9kHz is always acquired as a 200Hz fre-

qguency band and is independent of this setting.

Recording 2 kHz
to 170 kHz

The superharmonics are recorded for all measured values with the freely adjusta-
ble averaging interval in the setup. In addition, the 200ms extreme values for the
recording can be switched on and off here.

The following settings can be made in the frequency range:

2kHz Frequency bands
8 kHz to 168 kHz or 9 kHz to 169 kHz

Frequency eange

200 Hz Frequency bands

It is always to select a total number of 100 frequency bands. The start

frequency of the 2 kHz or 200 Hz frequency bands can be changed
with the slider.

Measurement
setting

ground or conductor to neutral acquisition.

The superharmonic calculation method can be selected between conductor to

Settings of HF module

Example

PQBox: | PQ-Box 300: HF +RC +Wifi: Ver: 4.216 Sn: 1808-206

9 HF data record

B etti

asic sexings Recording 2kHz to 170kHz
200ms Min values

. 200ms Max values

Frequency range
2 kHz 8| kHz

Oscilloscope
® 200 Hz 70] Kz

Set start frequency

Half-cycle I

recorder
Measurement setting
Phase - Neutral
® Phase - Earth

Ripple control

Scheduled
Operation

£

EEEBEEESNE

Update

168 | kHz
90 | kHz

Load Save  Default

The 200ms maximum values are
recorded in addition to the mean
value.

In this example, all 200Hz bands are
recorded from 70 kHz to 90 kHz.

The voltages are calculated with re-

spect to ground.

The 200ms maximum values are
recorded in addition to the mean
value.
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2.10 Scheduled Operation

Scheduled . . . .
@ T Time synchronization and scheduled measurement jobs.

Programming the multilog 3/PQ box via a time job
It is possible to start and stop the multilog 3/ PQ box via a preset time

schedule. Example:

The multilog 3/PQ Box is scheduled to start autonomously at 10 a.m. on Oct. 24, 2020,
and stop on Oct. 31, 2020

el ef Eere

For technical reasons you have to set your starting time shortly before your intended start of measurement!

[

01.01.2000 - 00:00 01.01.2000 - 00:00 =

4

If the start button on the PQ box is pressed before the measuring job, the box starts recording

° immediately.
1 If the stop button on the PQ box is pressed before the end of the measuring job, the measure-
ment is stopped immediately.

Set the time of the multilog 3/PQ box

Time adjustment PQ-Box

PC - Date: 04.02.2021 PQBox - Date: 00.00.0000
PC - Time: 17:00:07 PQBox - Time: 00:00:00
Synchronize Time Auto synchronize

Time adjustment Synchronizes the time of the PQ box to the PC time at the moment the key is
multilog 3/PQ-Box pressed. The time of the PQ box is not permanently transferred to the display of
the setup software.

If this field is activated, the multilog 3/PQ Box is automatically synchronized to

Auto synchronize the PC time with each sending of the setup.
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2.11 Firmware Update

Update Update of device firmware and licence upgrade

In the "Update" menu section, the firmware of the power analyzer can be updated or the device can be
upgraded with additional functions via a license code.

Firmware Update multilog 3/PQ-Box

A firmware update can be transferred to the measuring device via the USB interface as well as the
TCP or WLAN interface.

Step-by-step instruction:

Step 1 Plug-in the power supply.

Step 2 Stop running measurement.

Connect the PQ-Box to the PC via USB or WLAN/TCP network and start

Step 3
WinPQ mobil software.
Step 4 Confirm message "We recommend an update" with Yes.
Start the Firmware Update.
Step 6 multilog 3/PQ-Box reboots automatically after the update is finished.

Update notification

Depricated firmware version: PQBOX300 X
Your Box is provided with firmware versiens: | The software verifies the firmware status when
Boot: 0.208 . .
MCU: 4116 connecting to the multilog 3/PQ-Box. If a newer
DSP: 4053 : ; ; ;
e nu i firmware is available, the following message
HF-MCU: 0.037 appears.
HF-DSP: 1,027
HF-FPGA: 0.009

The latest firmware file is automatically selected

Update PQBox

Firmware File: #PQBO)(300_MCU4V120_DSP4V053_HFOVUZO_BOOTGV208.upd
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2.12 Firmware Update PQ-Box 100

@ Update Update of device firmware and licence upgrade

In the “Update” menu item, you can update the firmware of the network analyser or you can upgrade
the device to have more functions via a license code. This menu item will only appear if a PQ-Box 100 is
connected to the PC.

Step-by-step instruction

1) Disconnect the PQ-Box 100 from the power supply (also disconnect USB)
2) Press and hold the “Start/Stop” and “Page” keys simultaneously (1t and 3™ key of PQ-Box 100)
3) Connect the PQ-Box 100 to a power supply (or USB)
Device display shows: “Waiting for Download”
4) Open the PQ-Box 100 Setup/update dialog box in the software
5) Load update file “PQBoot” to the measurement device
6) Load update file “MCU Application” to the measurement device
7) Load update file “DSP Application” to the measurement device
8) Disconnect the PQ-Box 100 from the power supply (also disconnect USB)
9) Next time the PQ-Box starting, the new firmware will be installed.

Transfer of update files Bootloader, MCU and DSP

Messgerdt: | PQ-Box 100 BOOT: Boot Modus

Grundeinstel... R

MCU-Bootloader: hobil\firmware\PQ-Box1 OO\BootIoader\PQBoatjv202‘upd‘

Grenzwerte MCU-Update Datei: }Q mobil\firmware\PQ-Box1uU\MCU\PQBoxMCU_zvuzzLupd\

T Farmns DSP-Update-Datei: fPQmohil\firmware\PQ—Box1DD\DSP\PQonDsp,VMWG‘upd‘ - (2)
[UL}'| Oszilloskop

Lizenz Messgerat

'r 10ms RMS
IL‘ Rekorder Seriennummer:

Lizenz Code:
Rundsteuer

@ Zeitsteuerung

Update

1 No restart is necessary between updates of the individual modules.
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2.13 Lizence upgrade PQ-Box
Display serial number of the PQ-Box.

Transfer licence key.

Via the displayed button above, the serial number of the PQ-Box appears when the measuring device is

connected. Enter the license code in the "Licence Code" field by entering the directory or using the key-
board.

If the license code matches the serial number of the device, the "Update License" field is activated. By
pressing the "Update licence" button, the option is enabled in the device.

Licence upgrade section

License PQBox

Serial Number: |1743-203

License Code:

Start getting Serial Number...
Serial Number detected.




KBR

Energy Management

3. Data converter

= .
L §7 Correction of measurement data

With the tool "Data converter" it is possible to make corrections of an existing measurement file. If an
incorrect nominal voltage or an incorrect current transformer factor was specified during parameteriza-
tion of a multilog 3/PQ box, this can be subsequently changed here.

It is also possible to change the time stamp of the measurement file.

Data converter

A\ Data Converter

Measurement
Christanell EMPTY Select
Change Voltage
Original Value Mew Value Factor
Nominal Voltage LL: 400.000 'V 1.000000
Change Current
Original Value New Value Factor
Transducer factor [1: 1.000 1.000000
Transducer factor |2: 1.000
Transducer factor 13: 1.000
Transducer factor IN: 1.000
Change Timestamp
Original Start New Start
Date: e 12/12/08
Time: - 10:21 AM
Output
Save as: | Christanell_new
Ok
Step 1 Open the measurement file to be changed via “Select” button.
Step 2 Enter the correct voltage value or current transformer factor.

With Apply, the measurement data is now converted and saved as a copy of the

Step 3
original file.
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3.1 Combining partial measurements into a total measurement

From WinPQ mobile version 5 on, it is possible to connect partial measurements directly in
the measurement data administration.

Connection of single measurements

L. Select Measurement % *

Datapath: | D:;/A-Eberle-Produktgruppen/Messdaten PQ Box ‘ @ O Load .Comblne‘ Delete |

Dﬁe Type Version Size Comment 1 Comment 2 Comn "
13.11.2012 13:04:37 200 V1.227 20479 KB Presse - Fertigung_000 U min | max Lan
12.09.2012 10:18:56 100 V01.140 2000 KB Biogasaniage_000 Uberspannungss
25.06.2012 14:42:39 100 V01.138 11459 KB Wohnhaus_000 Uberspannung
24.01.2012 14:43:47 100 V01.132 7422 KB Masschine produziert Uberspannung bei Ausschalten_000 10ms RMS Rekol
20.12.2011 11:36:17 100 V01.140 89391 KB LVRSys_000 PQ Box Blum DC Spannung

11.10.2011 06:16:13 | 10 | vouig 3256 KB | Frequenzumrichterausgang Teil 2_000 . |Ausgangl-Lung
06.102011 16:16:00 | w00 [ vouns 30209 KB| Frequenzumrichterausgang Teil 1000 | |Ausgnagt-Lung

23.09.2011 14:28:30 100 V01.130 2634 KB Uberlast von Asynchronmotoren Oberschwingungen_000 Uberlast von Asy
08.06.2011 11:36:50 100 V01.130 13029 KB Probleme Solar Wechselrichter_000 10 ms Rekorder

m If multiple measurements are selected, several partial measurements can be combined into a
new measurement file using the Combine button.
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4, Online-Analysis

Open online analysis.

PQBox Select a multilog 3/PQ-Box from

device list.

Start online data stream.

Stop online data stream.

Using the online analysis function, RMS values, oscilloscope images, harmonics, interharmonics, and
power flow direction of the harmonics are displayed online on the screen of a PC or laptop. The dis-
played data is refreshed in one-second intervals.

Online measurement is possible during a running measurement, before a started measurement and
after a finished measurement.

The presented online windows depend on the measuring device type and the licence. The following
table gives an overview of the functions.

Online function multilog 3 PQ-Box 100 PQ-Box 150 PQ-Box 200 | PQ-Box 300
Oszilloskope light basic+ basic+ v v
HF Oszilloskope - - - - v
FFT Spektrum expert expert expert v v
Harmonics light light light v v
Inter-harmonics light light light v 4
2-9 I.(Hz Voltage har- i i expert v v
monics

2-9 I.(Hz Current har- i i e v v
monics

Direction of harmonics expert expert expert v v
Timing chart light basic+ basic+ v v
Power Harmonics expert expert expert v v
Details light basic+ basic+ v v
U/I Phase light basic+ basic+ v v
Power light basic+ basic+ v v
PQ-Box Status light basic+ basic+ v v
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4.1

Oscilloscope

Online oscilloscope images of all voltage and current channels are displayed on the screen via the

"Oscilloscope" card. The sampling rate depends on the multilog 3/PQ-Box model used:

Model Sampling frequency
multilog 3 20 kHz
PQ-Box 100 10 kHz
PQ-Box 150 20 kHz
PQ-Box 200 40 kHz
PQ-Box 300 40 kHz

The following channels are displayed and can be activated or deactivated via the legend:

0 allvoltages , line-to-line” (U12, U23, U31)
0 allvoltages ,line-to-ground” (UL1, UL2, UL3, UNE)
O allcurrents (11, 12, 13, IN)

Oszilloscope screen

PQBox: PQ-Box 200: T1 +RC +Wifi: Ver: 4.120 Sn: 1814-104

oscilloscope  FFT Spectrum  Harmonics  Inter-Harmonics 2 - 9 kHz U-Harmonics 2 -9 kHz |-Harmonics  Direction  Timing Chart ~ Power Harmonics  Details  Uf|/Phase  Power PQ-l%¢P?

0,400 —

0,200 -

0,000

2 -0,400
-0,600

‘/\/

-1,000 o

-1.200 -, +

TN

Ee

Py

5
kot
\ "/

| \/

- 400,000
- 300,000
- 200,000
- 100,000
- 0,000

A

- -100,000

B ULl UL2 |mUL3 B UNE

1.000

uz muz must [mn [C [mB

T
1.500
IN

T
2.000

[v]

Sample:

Frequency

F
Voltage

Current

"
2
w
Marker

Curve 1: ]
Sample 1 ]
Value 1: 1
Curve 2 ]
Sample 2: ]
Value 2 ]
Sample diff. ]
Value: ]

@
=
i~
S
5]

1

o
=)
£
&
&

Sampling rate

The length of the time window can be changed via the selection field Sample in the upper

right corner.

Overview

The column on the right contains important online RMS values and marker information.
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4.2  HF-Oszilloskop (only PQ-Box 300)
Via the "HF Oscilloscope" card, online oscilloscope images of all voltage channels are transmitted with a
sampling rate of 409.60 kHz.
The following channels are displayed:

0 allvoltages ,line-to-ground” (UL1, UL2, UL3, UNE)

HF Oszilloscope card

Messgerat: PQ-Box 300: HF +RC +Wifi: Ver: 4120 Sn: 1743-204

Oszilloskop ~ HF Oszilloskop ~ FFT Spektrum  HF Spektrum ~ Harmonische ~ Zwischenharmonische 2 - 9 kHz Spannungsharmonische 2 - 9 kHz Stromharmonische  *1* Frequenz

400,000 — T T B 49.994 Hz
Spannung
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4.3  FFT Spectrum

With the measurement function "FFT Spectrum" all harmonics and interharmonics of all currents and
voltages can be analyzed online in detailed resolution.

Model Spectrum

multilog 3 DC bis 10 kHz
PQ-Box 100 DC bis 5 kHz
PQ-Box 150 DC bis 10 kHz
PQ-Box 200 DC bis 20 kHz
PQ-Box 300 DC bis 20 kHz

There is the possibility to choose between the following FFT calculation methods in the online software:

3IIIDEIEI Calculation method IEC 61000-4-30 Class A (grid synchronous).

2000 | .
20000 Calculation method IEC 61000—-4 -7

FFT Spectrum card

Messgerat. PQ-Box 300: HF +RC +Wiff: Ver: 4120 Sn: 1743-204 ® ® B oo | 2

5]
=]
2

Oszilloskop ~ HF Oszilloskop ~ FFT Spektrum  HF Spektrum  Harmonische ~ Zwischenharmonische 2 - 9 kHz Spannungsharmonische 2 - 9 kHz Stromharmonische | ¢[»; Frequenz

F 49.994 Hz
250,000 4 90,000
i 1 Spannung
ULT: 232,976 V
[ie0t uL2: 232670 V
uLs: 232.044 V
200,000 :
L 70,000 UNE: 0.198 V
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- 50,000 I 0.000 A
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The following functions are available in the "right click" menu:

Print

Copy image

With DC

Divide axis

Maximum
value logging

Current screen image is sent to the printer.

The spectrum is copied to the Windows clipboard.

DC component can be shown and hidden in the graphic.

Separates the screen into two areas for voltages and currents.

With the help of this function it is possible to record the maximum values of the
spectral lines of the online FFT (dashed line). This makes it possible to determine

online whether increased harmonic levels in the range up to 20 kHz occur at the
measuring point.
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4.4  HF Spectrum (only PQ-Box 300)

The "HF spectrum" card displays all super harmonics up to a maximum of 170 kHz as online
measured values.

HF Spectrum view

| & Dislog x|
|
Messgerst: PQ-Box 300: HF + [ &
| Osilloskop  HF Oszilioskop  FFT Spektum  HF Spekium  Harmonische  Zwischenharmonische 2 - 9 kHz Spannungsharmonische 2 - 9 kiz Stromharmonische | Richtung Harm  Pegel-Zeir-Diagramm  Harmonisctld b} Frequenz
F; 50.016 Hz
Spannung
| uL: 228868V
| UL 9182V
| it uL: 10707V
| UNE 14863 V
Utz B2V
100,000 - ! uzs: 1527V
U3t 231556V
Strom
syl n 0.000 A
12 0.000 A
3 I3 0.000 A
I 0.000 A
60,000 — Niaiiar
Marker 1
} Abtastwert 1
| 40,000 — I Messwert 1
|
|
20,000 - t [ Marker 2:
| Abtastwert 2
‘ \ f Messwert 2
I
: 0.000 ! : I,!'i“!HHUH;"H‘HJI‘IIIJPILJ,EHU‘H\,u:‘,un:lnuenueuAJ:\Ju,{,:una‘liue.nlé
0 10 0 30 0 50 o 7 0 0 100 110 12 130 140 150 160 170 180 190 0
[kHz] Abtastwert-Diff.

.U UL2 mUL3 ®UNE
Messwertdifferenz:

15.12.2020 13:21:49

The following functions are available in the "right click" menu:

Display of 2 kHz bands between 8 kHz and 200 kHz or focus on a freely selectable 20

HF Settings
& kHz range with 200 Hz bands.

Limit curve Display of the limit line from 8kHz to 150kHz. These limit values can be changed in
Supraharmonics the main menu "Settings”.

The function "HF Setup" offers the possibility to change the calculation methods for the online meas-
urement of the super harmonics during a measurement. Thus, the PQ-Box 300 can record all superhar-
monics from 8 kHz to 170 kHz as 2 kHz bands. However, the online measurement values show the 200Hz
frequency bands from e.g. 70 kHz to 90 kHz.

The following settings can be made for the online display of 2 kHz frequency bands.

0 Starting frequency of grouping at 8 kHz

8 kHz to 10 kHz = first frequency band, 168 kHz to 170 kHz = last frequency band
O Starting frequency of grouping at 9kHz

9 kHz to 11 kHz = 1. Frequency band, 169 kHz to 171 kHz = last frequency band
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200Hz Frequency bands

It is always possible to select a total number of 100 frequency bands. In the following example, all 200Hz
bands from 20 kHz to 40 kHz are recorded.

HF Setup

Frequency range
® 2 kHz
O 200 Hz

kHz

I
I

28 | kHz

Set start frequency

The start frequency of the 2 kHz or 200 Hz frequency bands can be changed with the "Set start value"
slider.

HF Spectrum with 200 Hz bands in range 20 kHz to 40 kHz, peak value at 27,8 kHz = 48 mV

& Dialog ¥ *®
Messgerat: PQ-Box 300: HF ~RC <Wifi: Ver: 4,120 Sn: 1808-206 1@ ® [ &
Oszilloskop  HF Oszilloskop  FFT Spektrum  HF Spekirum  Harmonische  Zwischenharmonische 2 - 9 kHz Spannungsharmonische 2 - § kHz Stromharmonische  Richtung Harm  Pegel-Zeit-Diagramm  Harmonisct | », Frequenz
F | 49995 hz
) Spannung
oLt | 228500v]
e uz [ oasiy]
UL [ 1osaav]
an,000 : UNE: [ 14s3mv]
vz [ a3y
u23: [ 1535 V|
35,000 o - o
U3t ST
Strom
i | 1 [ onooa)
12 00004
Z 25,000 13 [ oAl
IN; | 0.000 A
20,000 - Marier
Marker 1: [ |
Abtastwert 1: 1
15,000 —
Messwert 1 | |
10,000
Marker 2 [ u1|
5,000 1 Abtastwert 2 [ 27k
“ H l H \ J I Messwert 2 [ asoseemyv
o LLLLLLLLELT LT L] i AL CEEE LT b g
2 24 78 52 255 s 24 22 15 s 364 78 12
D] Abtastwert-Dff. ]
WUl BU2 BUL3 BUNE
Messwertdifferenz: | |
15.12:2020 13:30:50
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4.5 Harmonics

All current and voltage harmonics (2nd to 50th) are displayed online via the "Harmonics" card. The
measurement data is calculated by the meter according to IEC61000-4-30 class A and transferred to the
PC.

Harmonics card

Messgerat: PO-Box 300: HF +RC +Wifi: Ver: 4120 Sn: 1808-206

Oszilloskop ~ HF Oszilloskop ~ FFT Spelarum  HF Spektrum  Harmonische  Zwischenharmonische 2 - 9 kHz Spannungsharmonische 2 - 9 kHz Stromharmonische  Richtung Harm  Pegel-Zeit-Diagramm  Harmonisch® b, Frequenz
9,00

F [ 50000 e]
Spannung
uLt: 228836V
W u 9148V
uLs: 10682V
UNE: 14838V
700
vtz 231,067V
uz3: 1537V
el ust: 2315207
Strom
n 0.000 A
A 12 0000 A
E 13: 0.000 A
N 0000 A
400}
300
2,00
1,00
i B .4,.w,J,‘Jaj‘lll.l..l,.lﬂx,a,A,.,<,<. ....... i
e e s e s e e s P . o | o s ] s s oo e s o s s B
2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 2 2 23 4 35 2% ¥ 2 2 0 3N 322 3} M I 3 7 M W A0 4L 42 43 44 45 46 47 4 8 50
"I UUI uL2 [. UL3 ™ UNE U2 muU23 mu3l mn 12 m3 IN

15.12.2020 13:33:20

The following functions are available in the "right click" menu:

Print Current screen image is sent to the printer.

Copy image The spectrum is copied to the Windows clipboard.

Divide axis Separates the screen into two areas for voltages and currents.
Limit curve Visualize limit value with the help of a horizontal line.
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4.6 Interharmonics

All current and voltage inter-harmonics up to 2,500 Hz are displayed online via the "Inter-harmonics"
card. The measurement data is calculated by the measuring instrument according to IEC61000-4-30
Class A using the grouping method and transferred to the PC.

Interharmonics card

Messgerat: PQ-Box 300: HF +RC +Wifi: Ver: 4.120 Sn: 1808-206

Oszilloskop ~ HF Oszilioskop  FFT Spektrum  HF Spektrum  Harmonische  Zwischenharmonische 2 - 9 kHz Spannungsharmonische 2 - § kMz Stromharmonische  Richtung Harm  Pegel-Zeit-Diagramm  Harmonisch{ ¥|  Frequenz
0.04

£ [ soo03mz
Spannung
e 220047V
004 uz 9159V
uLs: 10698V
UNE: 14858V
003 vtz 231281V
uz3: 1541V
ust: 231738V
el Strom
n 0.000 A
2 0.000 A
Fon2 B3 0000 A
w 0000 A
002

0,01

- i

T Tt =0 | T
[ ] 25 45 ] 85 105 125 145 165 185

T T T T T el T
05 @5 M5 %5 WS 15 325 M5

[WuLr [Wuz [Wus mune wui2 mus mun Wi 2 W3 EIN

15.12.2020 13:36:24

i Explanation of the grouping procedure according to IEC:

Subgroups are formed to evaluate the interharmonics in the network. All interharmonics between two
harmonics are combined to a harmonic subgroup. Example for 50Hz: Interharmonic H2 contains the
frequencies 110 Hz to 140 Hz.

harmeonic interh armonic
subgroup n+l subgroup nt+2.5
DFT cutput
harmonic
order Il n+1 n+z2 n+3
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4.7  Frequency bands from 2 kHz to 9 kHz

Via the card "2 to 9kHz" all current and voltage harmonics are displayed in 200Hz groups. Evaluation is
done according to IEC61000-4-7.

m It is always the center frequency of the respective frequency band that is displayed.

1 Example: All frequencies from 8.805Hz to 9.000Hz are in the band 8.9kHz

Voltage- and current harmonics card 2-9 kHz

Messgerat: PQ-Box 300: HF +RC +Wifi: Ver: 4120 Sn: 1808-206

Oszilloskop ~ HF Oszilloskop ~ FFT Spelarum  HF Spektrum  Harmonische  Zwischenharmonische 2 - 9 kHz Spannungsharmonische 2 -  kHz Stromharmonische  Richtung Harm  Pegel-Zeit-Diagramm  Harmonisch® b, Frequenz
18,000 -

F [ 50007 e
Spannung
w: 28529V
16,000 —|
uz 9136V
us: 0674V
] UNE: 12818V
O 230758V
23 1540V
12,000 ust: ;v
Strom
n: 0.000 A
10,000 ez
2 0.000 A
E 13 i i}O[}OA
a0 N 0000 A
6,000
4,000
b ‘ | ‘ | ’ ‘ F | I
|’|H|’\|I|I[|I\IH|||||||||H|

21 023 25 27 29 A1 33 35 37 39 41 43 45 47 49 51 53 55 57 59 &1 63 65 67 69 A1 73 75 27 729 81 83 85 87 89
[kHz)
WULI (WUL2 [BUL3 WUNE WUI2 BU23 EUR

15.12.2020 13:39:50
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4.8 Direction of harmonics

The "Harmonic direction" map shows the power flow direction of the harmonics at the measuring point.
A reading in the positive scale (+) means a power flow directed from the network to the consumer. If the

measured value is in the negative scale (-), there is a power flow direction from the consumer to the
mains..

P :U2'12'COS¢2

Note: In a network preloaded with voltage harmonics, the statement of the direction of the harmonics is
not always meaningful. The higher the load of the current harmonic from the consumer and the lower
the networks voltage harmonics are, the greater is the informative value of this sign on the generator of
harmonics in the network.

Direction of harmonics

Messgerat: PO-E
Oszilloskop ~ HF Oszilloskop  FFT Speidrum  HF Spektrum  Harmonische  Zwischenharmonische 2 - 9 kHz Spannungsharmonische 2 - 9 kHz Stromharmonische  Richtung Harm  Pegel-Zeit-Diagramm  Harmonisch?|») Frequenz
10,00 F 50012 Hz
Spannung
8,00 uLt: 229424V
uLz: 9.170v
uLs: 10716V
5,00
UNE: 14883V
nz 231,660 V
400 U23: 1548V
s 232124V
200 Strom
1 n 0.000 A
12 0.000 A
F o 1{ i ad [ SR SN TR S M T | I | KR R R 8 e RS R s N | e R i .
i [E! 0.000 A
IN; 0.000 A
200
4,00 -]
-6,00 |
8,00 |
S T T T T T T T T T T T T T T T T T T T T
2 14 6 § ¢ W u n B 5 K uw B B n » 7 3 ®» ™ n R
UitHiie BF ® ¥ BF B F F D ¢ v ¢ @ R S ¢ r or o ® ®
WM & ¢ € T ® ® ¢ ® ¢ ¢ F ¥ F F F 0 ¢ v L S T
e - S - S S S S S R [ T S ¢ v P o o ¢ Fo®
[woct [woz [wus mn w2 =i

15.12.2020 13:44:11

Phase angle of the current harmonics:

The measured values in the lower part of the graph show the angle of the current harmonics (2nd to
32nd harmonic) in relation to the respective fundamental of the voltage.
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Example:

At a connection point with several consumers, it is to be evaluated whether for example the 5th current
harmonics add up favorably or unfavorably at the connection point. In our example the 5th current
harmonic of consumer A is 92 A and consumer B is 123 A. With the indication of the current angle it is
possible to calculate the sum current in a complex way. In the example the result is 55.5 A.

Example direction of harmonics

Winkelbezug der Stromharmonischen von

TR verschiedenen Messorten vergleichen

400V (20kV) AN 15
- [— 928 100°
&) —— M

[ \
\ﬁ/ Messpunkt A

U H1
[ —
—
" 1 —/
\A/:I 1 (A Messpunkt B

-

U H1

Summe = 55,5A j(210,5°) |

AN
\A/:I 0 —

I HS
123A 255°
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4.9

Timing Chart

In the "Online timing diagram" voltages, currents, powers and frequency can be observed over an ad-
justable period of time (1, 3, 5 or 10 minutes). Via the right mouse button menu, the scales can be ad-
justed or the image can be copied to the clipboard.

Timing Chart

PQBox: PQ-Box 200: T1 +RC +Wifi: Ver: 4.120 Sn: 1814-104

oscilloscope ~ FFT Spectrum  Harmonics  Inter-Harmonics 2 - 9 kHz U-Harmonics 2 - 9 kHz I-Harmonics ~ Direction  Timing Chart ~ Power Harmonics ~ Details ~ U/I/Phase  Power  PQ-[ %1k Frequency

F 0000 Hz
Clear curves Size of time slot: 1Min  ~
Voltage
250,000 —
s e S g uLt 230933V
200,000 o
UL2: 230922V
150,000
= uLs: 230906 V
100,000 o
UNE: 0021V
50,000 -
Ut 399979V
0.000
70,000 u23 399.945 V
200005 = \ TR Uzt 399973V
50,000 - - e
5 400003 7 \ Current
e \
30,000 3 & v e e i 20002A
20,000 3 \ i
12: 20.006 A
10,000
0.000 13: 19.998 A
25,000
SR e IN 0078 A
20,000
g 15,000 o 2 & 5 i = =6 & & e i
= 10,000 / - - : - -
5,000 /
2,000 3
50,000 —
s e : e = : .
50,000 3 LA ~-/m/’\. \j \_\/_ A__\/f \ i f M\_\/\ i
o B et ey e
= 500003 - :
50,000 i =
50,000 -
L T T T T T T 1
-60 -50 -40 -30 -20 -10 (]

Isec]

muL1 UL2 |mUL3 ™ UNE U12 muU23 mu3l mmm IN’TP mQ Sm

15.01.2021 15:02:26

[i

With the "Clear display" function, the measurement data in the image is deleted and a new
recording begins.
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4.10 Power Harmonics

The following chart lists the phase angles and power measurements of the 2nd to 40th ordinal

harmonics.

0

O OO oo

Phase angle of the voltage harmonic related to fundamental of the voltage
Phase angle of the current harmonic related to fundamental of the voltage
Phase angle phi between voltage and current

Active power of harmonics

Reactive power of harmonics

Apparent power of harmonics

Angle and power of harmonics 2 to 40

Messgerat: BO-80

oskop | FFT

HF +RC +Wif: Ve

Spektrum  HF Spektrum  Harmonische 2 i 2-9kHz he 2-9kHz ische  Richtung Harm  Pegel-Zeit-Diagramm  Harmonische (Winkel und Leistung) 410
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u s
12 .
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u e
L e
3 e

u e
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3 4
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S 2 4z T M B a2 0 AU @ 7 0 W0 0 5 4M I O 4 0 M 0 w0 B IR IR IR
w |0 |[mlag e 0| s|e|e|[o0|a|lo[e|o|e][s e o o] s|e|[a][s|a[o][a|e|w a|[e]als
o e [ [T w [lei] @ e [l 0 [l e [T e [Te | el e [ el e el ol e (e | e T e e el e W] al]Te
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M @B 2 75 M W W M % W @ TS W % 7| 019 3 @ 0 45| 7 W6 W W 8 N @ W W m 3 M m m
2 & 0w 0 (gm e law| e e e [0 sl 0wl e Ao me [ mlelno[n][e]s]e]m sm
S 2 s w7 |4 8 42 0 47 @ @M A w0 0 T 40 1@ 4 4 0 M 0 W 0 M 0 X 0 7 8 8 & ® & @
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ol el ala e el e e T le atel e De ol a [Col o e o il s [Fai oo Ca | e e [ nl el
oflw |afls]lalslolalale|9|a]la|slo|ad|loaldfelaln|lb/alslalalalaln/e|[s/la|s]als
Harmanische Blindletstung [Var]
" ° 9 o 4 ° 2 o 4 © © © % 4 4 4o 8§ & 9 9 2 © DL 4 © © 0 0 4 U ©° & U 4 4
0 T T I N S I S I N MG T 5 T 2 I I I
4 4|09 alalalala o (oo o ole[aloalofoale| o e oo o|nla|la]lala
Harmonischenscheinleistung [va]
vla [ [e | w|a[w]|s [ w]a[w]e]s [a]o|w]|a|w|e][s[s]a]s|a]s|s[w]c]lalo]ns|s]s]s|[a]as
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; 49988 1z
Spannung
uLt: 230931V
uz B413v
L 9437V
UNE: 633V
iz 233011V
3 1020V
3t 233311 V]
strom
n: 0.000 A
2 0000 ]
! 0000 4]
N 0000 A
15.12.2020 172835
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4.11 Details

Via the "Details" card, the active, reactive and apparent powers of the single phases and also three-

phase values are displayed online.

Furthermore, the power factor, the cos phi and the phase angles of the fundamental oscillation of the

network are displayed.

Details of the measurement

PQBox PQ-Box 200: T1 +RC +Wifi: Ver: 4120 Sn: 1814-104
oscilloscope  FFT Spectrum ~ Harmonics  Inter-Harmonics 2 - 9 kHz U-Harmonics 2 - 9 kHz |-Harmonics ~ Direction  Timing Chart ~ Power Harmonics ~ Details ~ U/l/Phase  Power  PQ-| ‘1P
Power Power factor THD Short time flicker
P1: PF1; THD UTE: 361% Pt
P2 PF2 THD U2E pst2:
P3: PF3: THD U3E Pst: !
P total. PF total: THD UNE: Ripple control
s1 Phase angle THD U12: H
= PHLT: THD U23: L2 0,01
53 PHL2 THD U31: 13
ot PHLS: DI Symetrie
w
€os PHL1: THD 12
cos PHL2 THD I3 3 AUX
cos L THD IN Ve
Reactive Power fundamental  Distortion Power Reactive power modulation  Reactive power unbalance  Reactive power total
Qotal: Dtotal:| 9961KVar| ~ Qmod total; | 483.322 Var| Qu: [ 19017 Kvar Qtotal: [ 11951 Kvar]

Frequency

:
Voltage

Current

.
n

15.01.2021 15:05:47

Explanation of the power measurement values in the online data:

0 P - Active power
0 S-Apparent power
0 Q-Total reactive power
The total reactive power consists of the following components:

QV — Displacement reactive power (inductive + or capacitive -)

D - Distortion reactive power / reactive power of harmonics

Q mod — Modulation reactive power

Qu — Asymmetric reactive power

Qh — Displacement reactive power of harmonics (can be disregarded in practice)

[oNoNoNoNe)

2

2

Q=+VQV +D

2 2 2 2
+ Qmod + Qu + Qh
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4.12 Phasor diagram

With the function pointer diagram all voltages and currents are displayed graphically with magnitude
and phase angle.

Phasor diagram

PQBox: PQ-Box 200: T1 +RC +Wifi: Ver: 4.120 Sn: 1814-104

oscilloscope  FFT Spectrum ~ Harmonics  Inter-Harmonics 2 - 9 kHz U-Harmonics 2 - 9 kHz |-Harmonics ~ Direction  Timing Chart ~ Power Harmonics ~ Details ~ U/I/Phase  Power  PQ-| ‘1P Frequency

W Phase UN/ UN UNE:

E

Voltage

uL: 231

0.02

Phase U12/ UN

W Phase U23/ UN

W Phase U31/ UN 150,0° 1:

 Phase I1
u/un || [ pnase 2
 Phase I3

=
IS
o o "

wllal|s v EIE I I 2

SIS&]|= s|s8||8 == 5]

Tllal|&l|x SRR

J8IGR BB 3128 8

3|22 SR D||R]|8||S||R =

PEEES <||l<]l=ll=]l|=]l<]l= &

/
N

15.01.2021 15:06:00
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4.13 Power Triange

On the map "Power triangle" all power values are displayed in a three-dimensional graphic.

A power triangle is displayed for each phase, as well as for the total network power.

Power triange of all lines and the total system

PQBox: PQ-Box 200: T1 +RC +Wifi: Ver: 4.120 Sn: 1814-104

oscilloscope  FFT Spectrum ~ Harmonics  Inter-Harmonics 2 - 9 kHz U-Harmonics 2 - 9 kHz|-Harmonics ~ Direction  Timing Chart ~ Power Harmonics  Details ~ Ufl/Phase  Power = PQ-|f:p; Frequency

E

1 2 Voltage

uL2 23
uLs:
UNE:
u12:

11 21

LLE 4490KW|  =QV (HD) 1109 KVar| WS (HD | agskva|  ®P | 8993 Kw| = QV (H1) 2207 kvar|  mSHD | 9.260 KVA| 2

= 1658 Kvar] =Q | 1994 Kkvar| =S | 4313kva] =D | 3323kvar] *Q | 3989 kvar] =5 | T

c
S

~ N "
wllalla sl&l8 o I 2
IR glg8llell2] 2]z S
Sl 5l|m MU 8
a([8]%[|8 BIsBR8]g8 S
IS 22|88 3|8 =
B EEIES <ll<ll<]l<]l<]l<]|< &

13 System

LLE 13483 KW| = QVHY) 3284 Kvar| WS(HD | 1B877kvA| WP 26966 kw| = QV (HT)| 6605 kvar|  mS(HD | 27.763 KvA|

=0 ] 4979Kvar] =Q | 5965 Kvar| ®S [ 1a743kva| WD 9961 kvar| =Q | 11.951 Kvar|  ®S [ 29.496 KVA|

15.01.2021 15:06:17

The graph shows the individual power values once for the total RMS value and once for the fundamental
vibration values.
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4.14 Online Status

In "multilog 3/PQ Box Status", the status of the meter can be requested via a remote connection.

Duration of the measurement in "days - hours, minutes, seconds".
Number of disturbance records
Available memory

O O oo

Date and time

Status of the selected PQ box

PQBox: PQ-Box 200: T1 +RC +Wifi: Ver. 4.120 Sn: 1814-104

Je  FFT Spectrum Harmonics  Inter-Harmonics 2 - 9 kHz U-Harmonics 2 - 9 kHz |-Harmonics ~ Direction  Timing Chart ~ Power Harmonies ~ Details  U/I/Phase  Power  PQ-Box Status |4 Frequency

&
Voltage
uLt:
UL

Duration of measurement: 0 - 00:00:00 Total RAM-PQ-Box [MBI: 7.655 u23;

Number of oscilloscope Recorders: available RAM PQ-Box [MB]: 7.344

Number of RMS Records (10ms):

11
Battery loaded [%]:

o
ollelle|le ollellellellelle]|le 1)
allallglls = 2 8
SR 2 2z|B||&]|8|= S
SRR S||B||B||&R]|&]||® =
P B <|l<|l<]l<]ll<]l<]l= 5

Number of RippleControl Records 12

13:

Number of Transient Events: FowcrSipplyNiods *
Battery Mode

UL

Number of PQ-Events: 1.09

Date: 1501.2021 Time: 1507:11 Time Zone: GMT +1h
IP-Adress: 192.168.56.219 Subnetmask: 255.255.0.0 Gateway: 192.168.08

15.01.2021 15:06:37
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5. Measurement Data

5.1 Measured quantities

PQ-Box Cyclic Measurement Values

Note: The interval corresponds to the freely selectable measurement interval (1 sec up to 30 min)

For each cyclic measurement interval there are 5604 bytes of recording data. If the memory space is
reserved for cyclic data f. e. to 500 MB, 91360 measuring intervals can be written until the reserved disk
space is full.

If the recording interval is set to 10 minutes, this corresponds to a recording duration of 632 days.

5.2 PQ-Box Measurement Procedure / Formulas

Signal sampling:
The voltage and current inputs are filtered with an anti-aliasing filter and digitized with a 24-bit convert-
er.

The sampling rate is at the nominal frequency

PQ-Box 200 40.96 k samples/s for voltage and current per channel
PQ-Box 300 409.6 k samples/s for voltage and 40.96 k samples/s for current per channel

The aggregation of the measurements is based on IEC61000-4-30 for Class A devices.

RMS values of the voltages and currents, min. / max. values
U eff / | eff

The interval value of the voltage or current is the mean of the RMS values of the length of the selected
interval.

U min / max; | min / max
Per measurement period, the highest and lowest % periode value (10ms/50Hz) voltage or current RMS
value is saved in addition to the average.

Ripple control signal
U Ripple Control / U Ripple control max (200 ms)

One additional frequency between 100Hz and 3.750Hz can be set In the PQ-Box setup. This frequency is
displayed as a middle and 200 ms maximum value within a measurement interval.

Phase angle voltage / current

Angle between the phases of the fundamental oscillation L1, L2, L3.
Phase L1 is the reference value and is specified as 0 °.
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DC Voltage / Current

The DC component is displayed here as a percentage of the fundamental. When measuring in DC net-
works, the measured value Ueff can be used to display the DC voltage.

Flicker levels Pst / PIt / Pinst

The Short term flicker levels Ps; (10 min) and Long tern flicker levels Py (2 h) are calculated for the star
and delta voltages. Ps: and Pi; are defined in EN 61000-4-15: 2010.

The measuring interval of the Pst is set to 10 minutes fix and is independently from the
free intervall.

Formula for PIt calculation:

1 12
P, =3— ) P
It 12§ st,i

Pinst (instantaneous flicker) — the 1 sec intervall of the flickermeter
The Flickermeter can be changed in the setup fort he following constellations:

230V/50Hz; 230V/60Hz and 120V/50Hz; 120V/60Hz

THD - PWHD —K factor
All calculations are based on a 10/12 cycle averaging interval (50 Hz = 10 cycles / 60 Hz = 12 cycles),
according the formula of IEC61000-4-7 (exactly 2024 sample values will be used for calculation)
THD calculation
@) H2 - H4D
(") Hz - H50

The THD calculation of voltage and current can be changed in the settings: 2 —40™ or 2 — 50"

THD voltage:
40
> U2
THD =1V=
u U1

THD = V=2
v I

THD(A) current in Ampere:

ric=] 3 ;2
— |5 7
Vi I

111



We DO THAT

PWHD - Partial Weighted Harmonic Distortion
The partial weighted THD calculates the 14th to 40th harmonics.

40
Zn-Cf
PWHD = V14

G
PHC - Partial Odd Harmonic Current

The PHC is calculated from the odd current harmonics n = 21..39.

39
PHC = / > .c?
n=21,23

K Factor

The values of the K-factors for phase currents are calculated from the corresponding RMS values C, of
the harmonics n = 1..40.

The K factor is a measure that indicates the ability of a transformer to withstand the current harmonics

of a system.
Various transformer suppliers offer transformers with, for example, K factors K=4, K=13, K=20 and K=30.
Transformers are heated more by harmonic currents than 50 Hz currents.

A transformer with a higher K-factor withstands this better and is not heated as much as a transformer

with a lower K factor.

The PQ-Box shows the K factor for the current. Only the K values that appear at maximum power are of
interest. Just as with the THD of the currents in %, the value is not relevant at very low currents.

40
2(n-C)
K — n=1

yc
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UU Unbalance

The voltage asymmetries are calculated from the corresponding values of the modal components posi-
tive system, negative system and zero system. For EN50160 (events), only the voltage asymmetry is
relevant and corresponds to the ratio of negative system to positive system. The value is output in [%].

1 Symmetric Components

The complex symmetrical components are calculated from the corresponding complex spectral compo-
nents of the fundamental oscillations of the phase voltages and phase currents.

Phase voltage in a 4-wire system = Phase-to-Neutral voltage

Phase voltage in a 3-wire system = Phase-to-Ground voltage

Positive sequence:

Negative sequence:
1

QLNS - 3 ' (le—l +a’-U v tat 3N—1)

Iy s :;'(Iw y+at Iy +Q'Z3N—1)

Zero sequence:
1
u = (U +U +U )

e 2N-1 3N-1

1
IZS - g ’ (£1N—l + £2N—1 + £3N—1)
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Harmonics / Inter-harmonics

The determination of the harmonics and inter-harmonics interval values displayed using the methods of
the IEC61000-4-30 Class A standard based on 10/12 period values.

The PQ-Box 200 recognizes for all voltage and current channels, respectively, the harmonics up to the
50th ordinal. To evaluate the inter-harmonics, harmonic subgroups are created. 50 subgroups are rec-
orded for all current and voltage channels.

harmonic interharmonic
subgroup n+1 subgroup n+2,5

‘ ‘ ‘ DFT output
harmonic
n+l n+2 n+3

order n

Example:

= Ungeradzahlige Zwischenharmonische
- B

"IH1” is the first inter-harmonics group and evaluated the frequency range from 5 Hz to
45 Hz.

The harmonics for n=0...50 are calculated

Voltage harmonics (standardized, 10/12 periods):

Frequency analysis 2 kHz to 9 kHz
In the frequency analysis 2 kHz to 9 kHz respectively 200 Hz frequency bands are summarized.

The specification of each frequency is the center frequency in this 200 Hz band.

b+100 Hz

2, X

f=b-95Hz

Example: Frequency band 8.9 kHz corresponds to all 5 Hz spectral lines from 8.805Hz to 9.000Hz
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Harmonic phase angle voltage / current

The phase angle of all voltage harmonics relates to the fundamental oscillation of the voltage of the

same phase.
Example: Angle of voltage harmonics H5 phase L2 relates to the fundamental oscillation of the voltage

of phase L2.

The phase angle of the current harmonics relates to the fundamental oscillation of the voltage of the

same phase.
Example: Angle current harmonics H5 phase L2 relates to the fundamental oscillation of the voltage of

phase L2.

Divergence ULT / UGT
Representation of the voltage values in % of the nominal voltage.
ULT (lower threshold) — shows all measured values lower than the nominal voltage
UGT (greater threshold) — shows all measured values greater than the nominal voltage

It is usually useful to display both parameters together.

29.05.2019 15:50:00 5d 23h 40m 0s 04.06.2019 15:30:00
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2,00 4

m e i 4
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1 Reactive power / Reactive energy

In the setup of the multilog 3/ PQ-Box two variants of the power calculation are adjustable

a) Simplified power calculation

Reactive power without unbalanced reactive power calculation:

Q:JQ,,2+D2 Qsy=Ql1+QL2+QL3

b) Reactive power calculation according DIN40110 part 2
Reactive power calculation with unbalanced power:

—_—
O o = Sgn((”

Qronz = Sgn(qq—w/u )'\/ 5120/12 - P120/12

Reactive energy:

"Supply reactive energy" inductive reactive energies +EQ.

Os (n) = |QL710/12 (n) Jiir : O, _101,(n) =0
Os(n)=0 Jur 2 Qp151,(n) <0

"Consumer reactive energy" capacitative reactive energies -EQ.

Os (n) = |QL710/12 (n} Jiir: Q; 1012(n) <0

90°

cos ¢ = positiv + ind
LF+

cos ¢ = negativ + kap
LF+

180° 0°

cos ¢ = negativ + ind
LF+

cos ¢ = positiv + kap
LF+

1 v

270°
P-, Wirkenergie - P+, Wirkenergie +
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1 Distortion reactive power - D

The distortion reactive power - also called the harmonic reactive power - describes a specific form of
reactive power that is caused in single phase and three-phase systems with non-linear loads such as
rectifiers in power supplies. The current harmonics in combination with the line voltage result in reac-
tive power components, which are called the distortion reactive power.

The distortion reactive powers are calculated from the voltage and the associated distortion currents:

o0 2
D=U-[ > Iy
v=2

e

1 Power Factor PF

In electrical engineering the power factor or active power factor is calculated as the ratio of real power P
to the apparent power S. The power factor can be between 0 and 1.

The ration is expressed in the following equation:
Power Factor PF: A=1IPI/S

The power factor contains the sign of the real power.

Cos phi
The PQ-Box calculates the cos phi in two versions:

a) Cos phi—standard (red)
b) Cos phi— calculated in the direction of the real power (blue)

Q y

rot: cos(phi)
blau: cos(phi) = VDE-AR -N4105

On device display and in online measurement data, the standard cos phi (version a) is shown.

In the long-term measurement data both versions are available.
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1 Apparent Power - S
In the setup of the multilog 3/PQ Box variants of the power calculation are adjustable:

a) Simplified power calculation
S=P+Q
b) Power calculation according DIN40110 part 2

Conductor apparent power 4-wire system:

SL = ULNrms ’ ]

Lrms

Conductor apparent power 3-wire system:

SL = ULOrms : ]

Lrms

Collective apparent power in accordance with DIN40110:

1
S =U u =_- \/ 2 2 2 2 2 2
x z 5 U12rmx + U23rms + U31rmx + UlNrms + U2Nrms + U3Nrms
4-wire network:
— 2 2 2 2
IZ - \/Ilrrm + IZrms + ]3rmx + INrms
3-wire network, 11 +12+1320:
U = ! 2 2 2 2 2 2
> B 5 \/U12rmx + U23rms + U31rms + UlErrm + U2Erms + U3Erms
— 2 2 2 2
12 - \/Ilrms + ]2rms + ISrmx + IErms

Geometric Fundamental Oscillations - Apparent Power:

Sg :3‘[g17PS * 1 PS +g17NS ©1AS +Q1725 ) 1725]
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1 Active Power - P

The sign of the active power corresponds with the flow direction of the fundamental oscillation active
energy (+: supply, - : consumer).

The values of the conductor - active power are calculated from the samples of a synchronization cycle.

2048

> p()

P B — n=1
L-10/12 2048
(200 ms values) with conductor index L={1, 2, 3, E}

The 10 min values are calculated as linear averages.

The collective effective power is defined for 4-wire and 3-wire systems as

Py;=P +P,+ P,

Fundamental oscillation - active power (line):
P,=Re{S;}
Se = Geometric fundamental oscillation apparent power

P min / max (1 sec)
The highest and lowest 1 sec effective value is recorded in addition to the mean value for each
measurement interval for all power values.

Harmonic power measurement

The following measured power values are determined via the phase angle of the voltage and current
harmonics and are available under the long-term measurement data:

Harmonic Real Power
Harmonic Apparent Power
Harmonic Reactive Power
Phi Harmonic
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