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Note:

Please note that this operating manual cannot describe the latest version of the device

in all cases. For example, if you download a more recent firmware version from the
@ internet, the following description may no longer be accurate in every point.

In this case, either contact us directly or refer to the most recent version of the operat-
ing manual, available on our website (www.a-eberle.de).

A. Eberle GmbH & Co. KG

FrankenstraRe 160
D-90461 Nuernberg

Tel.: 0911/6281080
Fax: 0911 /62810899
E-Mail: info@a-eberle.de

Internet: www.a-eberle.de

A.-Eberle GmbH & Co. KG cannot be held liable for any damage or losses, resulting from printing errors
or changes to this operating manual.

Furthermore, A. Eberle GmbH & Co. KG does not assume responsibility for any damage or losses result-
ing from defective devices or from devices altered by the user.

Copyright 2022 by A. Eberle GmbH & Co. KG

All rights reserved.


http://www.a-eberle.de/
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1. Evaluation software WinPQ mobil

The evaluation software WinPQ mobile supports the PQ-Box 50, 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 PQ-Box 50, 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 8
Microsoft Windows 10
Microsoft Windows 11

Memory, at least 2 GB

The WinPQ mobile software is available free of charge in 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.

@ 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.a-eberle.de

Automatic software update

An automatic software update can be set up under the menu item "Settings/Software update".

L. Software Update X

Die Software WinPQ mobil kann automatisch online nach Programm-Updates suchen. Wenn eine
neue Version verflgbar ist, wird eine entsprechende Meldung angezeigt. Dies muss vor der
Installation einer neuen Version bestitigt werden.

Suche nach Updates

Prife ob Updates verflgbar sind: Suche nach Updates

Automatische Updates
& RegelmaBig automatisch nach Updates suchen

Suche nach WinPQ mobil Updates: Beim Programmstart

Status

Alles ist auf dem neuesten Stand!

OK Cancel

Please update both, the software and the firmware of the PQ-Box, to avoid problems.


http://www.a-eberle.de/
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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

Language Settings mﬁ Design and Path Settings mﬂ

Select your language. Choose the design of the application.
Select the default measurement path.

Language software design selection
Choose your language: English v @® Windows Black M

Select measurement target directory

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

Cancel < Back Cancel

Select country specific settings Export settings

Report Settings mﬂ Export Settings mﬁ

Select the type of Report Creation. Define the format of generated export files.

PQ-Reports Standard Delimiter

® EN50160 O NRS 048 Comma () ® Tabulator (~])

O Netcode O GB-China report O Space () O Semicolon ()
Decimal
O Point () ® Comma ()

Decimal places:
Date / Time
31.12.2009 ~ 11:54:37.000 ~
Options
[ Suppress Header [ Fill gaps
[ With Linenumbers [ with Flagging
. C Intervall-based ® Timestamp-based
__,_// ,_/

< Back Cancel < Back Cancel




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:

E 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)

Icons in the start screen of WinPQ mobile software

Data L. Setup Adden View Help
mom | /|
s | i

Information

m
X

System: r
Nominal Voltage PE/PP (primary):
Frequency:

erk-| Informati

Interval:

Ripple-control Frequency:
Start:

End:

Duration:

Details

Number of Intervals:
PQ-Box:

m
X

Oscilloscope

IDat -hm lTngger

Permanent record

Overview data g X

Statistics events:

‘PO-mnts | Ripple control sign... |Tllnsinnt | Hl'f-:y:la‘ o]

PQ-events: ‘

Permanent record:

10
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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 lan-
guage, the software must be restarted for the change to take effect.

Setup  Addon View Help

Languages + Sy
Default Colours L4 Czech
Common Deutsch
Lirmits Supraharmenics English
Export Esparicl
Setup Harmonics Finnish
S Data Converter Frangais
Designs 4 ltaliane
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 1 Select Celor %
Basic colors q
s - TITITTIs
Default Colours » B Colourl HEEEEEN
S [
Common Colour 2
Limits Supraharmeonics B Colour3 L L L1 1 [eeim
g EEEEEOOC
Export B Colour4 Pic Screen Color
Setup Harmonics Colour 5
% Data Converter M Colour6 Custom colors i Rest
) R OO0 sat [255 [3] Green: [0 3]
Designs M Colour7 OOOOO0O0O0 v 55 ] w0 5]
Connection Manager B cColour® Add to Custom Colors s
Cancel

11



1.4.3 Export preferences

In the menu option data export the format of exported CSV files can be defined. Besides delimiter, dec-
imal 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
N g Comma (, ® Tabulator (*])
Common O Space () O Semicolon ()

Lirnits Supraharmonics

Export Decima
Setup Harmonics O Point () ® Comma ()
s Data Converter Decimal places:
Designs ' Date / Time
Connection Manager
DD:MM:YYYY ~ | hhimmess.### ~
Options

[ Suppress Header  [] Fill gaps
1 With Linenumbers ] With Flagging

O Intervall-based @® Timestamp-based

Cancel

Options:

Suppress Header: Information such as designation of measuring job, device number and meas-
uring 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).

12
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1.4.4 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
Adden View Help B! Setup ? X
LEFIQLIEQES [ 3 Basics
Default Colours 3 Logo (1200x400, 300dpi)
Designs 2

Report Settings I"x’ a—eber'e

C5Y format

Visualization of Harmonics Header Labels

TrnCIEiTE MEHEQEF Title Label 1: Customer Title Label 2
Header Label 1: Header Label 4:
Header Label 2: Header Label 5:

Header Label 3:  |xy2]
coz2
Factor: 550 g/kWh

Time adjustment PQ-Box

/| Synchronize PQ-Box time at every establishing of a connection

OK | Cancel

In section Header Labels it is possible to define the title of 5 comment fields in the header of the
reports.

The CO2 section provides definition of an individual CO2 factor, which can be used to calculate the
produced ammount of CO2 in long-term data.

Time synchronization of the PQ box

If the "Time synchronization" check box is active, the PQ-Box is automatically synchronized with the
time on the PC time as soon as they are connected.

13



Enter comments to the measurement

Data Layout Setup Addon View Help

| Q) b b e VS

= Information g X
=] pl
g System: Delta high-leg |
£ Nominal voltage PE/PP: 121 .00V!240.00V|
;:‘: Frequency: | 50 Hz |
g Interval: | 55|
' Ripple-control frequency: | z|
Start: | 02.02.2021 5
End: | 03.02.2021 0|
Duration: | 3m 55;| File name: ‘ R |
Mumber of intervals: | 7|
———————————————— Configuration: \ 50160 2-2 LV - de |
PQ-Box type: | PQ-Box 200: T1 +RC +Wifi |
Serial-No: [ 1812-104 | Comment 1: 230V |
Cirersimes | atnl S Comment | Company ABC |
| Comments | Device settings ‘ |Customer: I |
|Address: I |
2 Permanent record g X
£ |Contact: I |
2 License: PQ-Box 200: T1 +RC +Wifi
= |Phone: | (72123456 78 | o
i Selection [Reason: I |
Z| > A 3sData(150/180T)
E ~ A NsData
=l > Frequency
& > Voltage
e > Current
1 > AUX
= > Power
F > Energy
E A. N min Data
= AL 2hData .
‘g Overview data g X
E 03.02.2021 16:49:25 3m 55s 03.02.2021 16:53:20,
o
= PQ-events: [90] WA KKK WK KX MK WM M x b b # x)I
L= | Permanent record:
. Oscilloscope: [12] | | | I I | 1
o - Half-cycle: [2] [ ]
o | ltems Selected: | v| Ripple control signals:
= | Transient:
Data completely loaded!

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

14
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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).

® Voltage harmonics and 2-9 kHz frequency bands:
Display in “V” or “% of fundamental oscillation”

® Supraharmonics 9 - 150 kHz:
Display in “V” or “dB(uV)”
©® Current harmonics / THD Current:

Display in “A”, “% of fundamental oscillation” or “% nominal value”

® TDD Setting

“% of maximum leff” or “% of nominal value”

Harmonics setup menu

Change setup

Addon  View Help
Languages
Default Celours
Designs
General Settings
Report Settings
C5V format

Connection Manager

etup Harmonics Views

Voltage Harmenics and Frequency bands 2-9kHz in:
vl
® % of fundamental oscillation
Supra-Harmoenics 9 - 150 kHz in:
V]
@ [dB(uV]]
Current Harmonics in:
® [A]
% of fundamental oscillation
% of nominal value
TDD-Setting
® %% of maximum leff [Msec / 200ms / 3s]

% of nominal value

MNominal value:

FENN 0NN A
(600,000 A)

F00.000 A

OK | Cancel

15



1.4.6 Changing the WinPQ mobil design

WinPQ mobile offers two different designs for screen displays.

® Design Dark
® Design Light

Design menu Example ,,Design Dark“

Addon View Help

Languages » | *=
Default Colours g

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

Yisualization of Harmaonics

Connection Manager

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

16
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1.5 TCP/IP Settings

In order to establish a connection with the 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 = Commectontienece L
Connection List
Languages } Hostname Description Port Available @
Default Colours b 1182.1682.100 | PQ-Box 300 5001 no
Designs »
General Settings
Report Settings
C5V format
Visualization of Harmonics
Connection Manager %

In order to establish a connection via WLAN, the 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

] O 10 20 PQBox150AP_1821-001

* Gesichert SER i i
it Kein Internet, gesichert
Metzwerksicherheitsschllssel eingeben

Weiter Abbrechen Trennen

Note on PQ-Box 50
The WLAN IP address of PQ-Box 50 is pre-set and cannot be parameterized.

PQ-Box 50 till serial number 2301.xxx is 192.168.2.4
PQ-Box 50 up serial number 2302.xxx is 172.168.2.4

17



1.6  Transferring measurement data from 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.

=

Measurement
device

Import

Open file management and choose the tab Hard disk.

Select target directory.

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

Show all available data records.

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

File Management ? x
Hard disk  Import  Measurement device
PQBox: |PQ-Box 300: HF +RC +Wifi: Ver: 4120 Sn: 1743-204 ~ Import Delete
Daute Version Identifier
05.01.2021 13:42:57 V4,120 ENS0160 - IEC61000-2-2 LV - ...
05.01.2021 13:21:44 V4,120 EN50160 - IEC61000-2-2 LV - ...
05.01.2021 13:20:27 V4,120 EN50160 - IEC61000-2-2 LV - ...
30.12.2020 11:23:46 V4,120 |IEEE 519 Messung ohne Strom...

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

18
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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 PQ box?" appears.

Measurement device *

o Do you want to delete the downloaded files now?

Yes Mo
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.

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 dou-
ble click.

Q The search function can be used to filter all comments and descriptions by a search term.

Data administration with comment fields

A\ File Management

Hard disk | Import | Measurement device
Datapath: |D:/demo daten Q
Date File name Identification Comment 1
15.10.2021 12:33:37 HF peak max EN50160-IEC61000-2-2LV-def HF peak max
23.06.2021 10:17:35 Solar IEC61000-2-2LV
02.03.2021 11:46:03 Messung Blindleistung IEC61000-2-2LV Messung Blindleistung
12.01.2015 12:32:32 Spannungseinbriche ENS50160 - IEC61000-2-2 LV Spannungseinbriche
02.05.2011 13:13:00 Overvoltage PV_aus_Applikationsbericht EN50160 Low Voltage Overvoltage PV_aus_Applikationsberich
File name Determines the name of the measurement data folder in the file system.
Identification Name of the PQ box configuration.
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Comment1to4 Free comment e.g. location

Using the Combine button, several partial measurements can be combined into a new meas-
urement file, when multiple measurements are selected.

Combine partial measurement files

A\ File Management

Import | Measurement device
Datapath: |[:/demo daten/PQBoxes_DemoData Delete
30.11.2021 08:28:15 20211130_0828_000 EN50160-IEC61000-2-2LV-def EMPTY 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 EMNG1000-2-4 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 14:13:06 4 Solar Converter_000 EN30160 - IEC61000-2-2 LV - def disturbance to 17kHz FFT voltage and current
17.05.2010 10:00:57 5 4 MW machine start_000 EN30160 - 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 *

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

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

o button.
O

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.

Selup

Parametrisation
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.

B 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

AL Import-Verzeichnis auswihlen
4 B » PQBoxDisk (D) »

Organisieren = Meuer Ordner

> [ PQBoxDisk (D)
> B SDHC Card (F)

> |;_’ Metzwerk

s

2 "PQBoxDisk (D:)" durchsuch...

B~ O

MName Anderungsdatum
> 3k Schnellzugriff
DATA 24.09.2019 14:19
> [ Dieser PC SYSTEM 24.09.2019 14:19

>

Ordner: | DATA

Ordner auswihlen | | Abbrechen |

We recommend this way for data files >500MB
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1.7  Evaluation of Measurement Data

E! 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

Import | Measurement device

Datapath: | [:/demo daten/POBoxes_DemoData

Date File name Configuration Comment 1 Comment 2
30.11.2021 08:28:15 20211130_0828_000 EN30160-IEC61000-2-2LV-def EMPTY EMPTY
23.04.2027 10:08:53 Beispiel Beispielmessung 230V Storung bei 2,9 kHz
18.02.2021 11:19:46 Harmonics to 9kHz and 150 kHz Beispielmessung Mitigation of HF Ab 11:35 laden
07.02.2019 16:39:55 2 Fault in PE connection_D00 Blankenhain, AmalienstraBed PE interruption
01.01.2019 15:38:04 Solar Plant G3/5 Low Voltage Supply Survey Solar Converter
19.10.2018 14:58:32 3 Transienten_0D0 EMNE1000-2-4 Class 2 insulation error of converter  EMPTY
27.09.2017 09:38:26 Emobil Laden EN50160 - IEC61000-2-2 LV - def EMPTY EMPTY
28.05.2017 14:15:06 4 Solar Converter_000 EN50160 - IEC61000-2-2 LV - def disturbance to 17kHz FFTvoltage and current
17.05.2010 10:00:57 5 4 MW machine start_000 EN50160 - 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

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 v[| 1000 AM :
duration: | 7d Oh Om Os |
Presets
all 1 day 3 weeks 4 weeks
OK 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.

150.

= F =~

“
F

These functions do not exist in the basic version of PQ-Box 50, PQ-Box 100 and PQ-Box

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.

Create an IEEE519 Report. This report can only be generated, if the measuring interval is

set to 600s and 3s data recording is activated.

Start screen after loading a measurement

Data Layout Setup Addgn ew

i-I=] |

II“ 1lm lh‘ e

Information g
System: 4-wire system
£ Nominal Voltage PE/PP (primary): |V /398.37 V
;. Frequency: 50 Hz
= | Interval: 605
w | Ripple-control Frerﬁ:r_zé 316.7Hz
g Start: 13.01.2022 09:52:25
End: 13.01.2022 11:12:00
Duration: 1h 19m 355
Number of Intervals: 79
PQ-Box: PQ-Box 300: HF ~RC ~Wifi
Comments  Device settings
g Oscilloscope =
8
€ | |Date Time AU V] AlfA] | T
|3
H 13.01.2022 09:52:26,093 21.7n 4314
E | | 13.01.2022 09:52:46,008 2365 4310
&1 | 13.01.2022 09:53:06,098 2563 4393
13.01.2022 09:53:26,104 2218 4148
Z 13.01.2022 03:53:46,110 2479 4417
2 13.01.2022 09:54:05,115 2388 4526 - - T
o | 13012022 09:54:24,117 2195 4536 | |
2 | | 13.01.2022 09:54:43,119 2619 4572 = |
< | | 13.01.2022 09:55:02,129 2349 4647 1|
I | | 13.01.2Q22 pe:55:21,139 2266 418 g
2| | o ES&BEZ’:LSSBiECUOﬂ 545
B | | 13.01.2022 09:55:59,142 2603 4257
= | | 13.01.2022 09:56:18,142 262 4407
S| | 13.01.2022 09:56:37,148 23.00 4765
&| | 13012022 2416 4401
= | | 13.01.2022 2448 4327
£ || 1301202 2405 4376
o | | 13.01.2022 , 2054 4571 Overview data &
S| | 13.01.2022 10:01:47,954 2097 4592 . P ) '
= g 13.01.2022 09:52:25 1 355 13.01.2022 11:12:00
£ | | 13.01.2022 10:02:06,962 2641 4650 § Overviewr -
—_ PO-events:
5| |12.013033 2000acacc 3age  aace Statistics events:
ermanent record:
Eeglio=song il I
E oo @ |tacrr I
ioole control sianals: S
= Transient: 1301 — 1

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 measurement.
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selected measurement file (upper left)

Information

System:
Morminal voltage PE/PP:
Frequency:

Interval:

Markar

Ripple-control frequency:
Start:
End:

Duration:

Details

Murnber of intervals:
PO-Box type:
Serial-Mo.:
Firrnware:
DSP-Version:

Comments

PC

Data selection field (bottom left)

o  Permanent record g X
(=]
w
L License: PO-Box 200: T1
k=
2 | selection
o
g 3 5 TRMS values
B v M sec Data
@ Frequency
(=8
g Valtage
=] Current
E
2 AUX
Power
é Energy
- M - Min Data
5 2h Data
=
i
=
=
'_
2
Q
=
T
o
o

Items Selected: I:l Timing diagram

6 Selection cards:

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.

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.
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Chronological overview of the measurement data (bottom)

Change of the week

Sunday to Monday

Change of the day

Overview data

13.11.2020 08:58: 10

PQ-events: [303] | X33 0K X X —

10d 4h 31m 49s

90RO R KOS R GO F R HORO0K RN RO SR 3R R 3R MR R K08 X308 30 50 00 B R R MR R K 00 K

Permanent record:

Osdiloscope: [513] -
10ms RMS: [8] 11 :
Transient: [7] 11 :

10ms RMS

Time stamp:

Trigger: Cross trigger

.11.20 / 22:04:26

1.7.2

Restriction of the evaluation period in the measurement data

By clicking on a symbol for oscilloscope image, RMS recorder, ripple control signal or
transient recorder, the corresponding disturbance record opens automatically.

If you want to limit the period of the measurement data for an evaluation, this is to be done as follows.

Ubersicht Messdaten
12.09.2020 16:33:20

3 4

1d 10h 40m 0s {_}

g X

14.09.2020 03:13:20

PQ-Ereignisse: [830] 0EaC JAOUTOE X FEIBIEC I OO 2 FOBCEWIEX. HEBOECK J0C R OOCH X
Statistische Ereignisse: [21] XX XX X XX X XK KKK MM KK PR
Zyklische Daten:
Oszilloskop: [398] - N 1] || I I W - 1
10ms RMS: [16] ul 1 m 1 1 1 1 1
Move the right and left bars to the desired start and stop time.
Ubersicht Messdaten g X
12.09.2020 16:30:00 1d 10h 50m 0Os O 14.09.2020 03:20:00
PQ-Ereignisse: [0] oaor WK X IO 3 P XA MBCHX WHE IR0
Statistische Ereignisse: [0] % % . x % % % % X % X % X % X %
Zyklische Daten:
Oszilloskop: [0] ) N I . L] | I I I HEIIm L]}
10ms RMS: [0] i | u 1 I 1 1 1

1d 10h 50m 0s {_}

When you click the button
evaluations becomes active.
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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. The number of pages in a standard report can vary between 5 pages and a max-
imum of 12 pages, depending on the selection made.

Setup menu for selection of norm templates

Addon  View Help
Languages r
Default Colours
Designs r
General Settings

SV farmat %
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 sig-
nals.

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.
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Naming of norm templates

Report Name: NRS 048 MV TkV - 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).

| Limits_uharm_default

This file — can be modified by the user as required.
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1.8.1 Statistics

In the statistics settings of the standard evaluation menu, the general parameters of the automatic re-

port generation can be parameterized.

The settings in this menu directly influence the automatic norm evaluation (see chapter 1.9). Templates

provided by A.Eberle as well as own templates can be saved and loaded.

General settings of norm evaluation menu

Report Settings

Report Name: EN50160 / IEC61000-2-2] Load | Save

Default Settings

Report Settings | Harmonics 2-30 | Frequency bands 2-9 kHz | Supraharmonics 9-150 kHz

Evaluation of Harmonics

W Harmonics

up to 25th order
up to 40th order
® up to 50th order

L] Interharmonics

Evaluation of Supraharmonics

M 2to9kHz
M 9to 150 kHz

PQ Events
W Event Matrix

® EN 50160
Netcode
NRS 048
GB-China

Statistics / Quantile

® Evaluation of Quantile

Further Options

M Exclude Flagged Values
[J Tan Phi Evaluation

M Ripple Control Evaluation

Voltage Tolerance Evaluation

Evaluation of Maximum Values

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.

29



Hint:
@ The settings in this menu only affect the automatic norm evaluation (see chapter 1.9).

The special harmonics reports (voltage harmonics 1.11 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% 0% 25% 30% 358 40% 45% 50% 55% e0% &% TO% 75% G0® B5% 0% 95X |00%
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1.8.2 Report Settings
In the Report Setting tab the threshold values for all Power Quality relevant parameters can be set indi-
vidually.

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.

A\ Report Settings ’ X
Report Name: EN50160 / [EC61000-2-2 Load Save Default Settings
‘ General ‘ Feport Settings |Harmonics 2-50 | Frequency bands 2-9 kHz | Supraharmonics 9-130 kHz
Slow Voltage Change
Tolerance 95 %: 110.00 % 90.00 %
Tolerance 100 %: 110.00 % 85.00 %
THD
Tolerance 95 %: 8.00 %
Tolerance 100 %: 12.00 %
Long Term Flicker PLT
Tolerance 95 %: 1.00
Tolerance 100 %: 5.00
Mains Frequency (60 Hz System) {16.7 7}
Tolerance 99,5 %: 17.20Hz 16.20 Hz
Tolerance 100 %: 18,70 Hz 13.70 Hz
Mains Frequency (50 Hz System)
Tolerance 99.50 %: 50.50 Hz 49,50 Hz
Tolerance 100 %: 52,00 Hz 47.00 Hz
Mains Frequency (60 Hz System)
Tolerance 99.50 %: 60.50 Hz 59.50 Hz
Tolerance 100 %: 62.00 Hz 57.00 Hz
Unbalance
Tolerance 95 %: 2.00 %
Tolerance 100 %: 3.00 %
Ripple Control Signal
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 Settings

Report Name: EN50160 / IEC61000-2-2 Load Save Default Settings

General | Report Settings Frequency bands 2-9 kHz | Supraharmonics 9-150 kHz

Harmonics

357 9 11 7 29 31 33 35 37 39 41 43 45 47 49

Interharmonics
® Limit: 0.20 %

Limit next harmenic

Ok  Cancel

The following options are available for the interharmonics:
- Fixed limit over all frequencies
- Set the limit of the interharmonics to the value of the next harmonic
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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 Save Default Settings
Statistics | Limits | Harmonics 2 te 50 Supraharmonics 3-150 kHz
Frequency band [kHz] Limit [ %] Frequency band [kHz] Limit [%] Frequency band [kHz] Limit [%5]
2.1 1.40 5.1 0.97 7.1 0.77
2.3 1.40 5.3 0.54 7.3 0.75
Z5 1.40 5.5 0.92 7.5 0.74
27 1.40 5.7 0.89 Ty 0.72
2.9 1.40 5.9 0.87 7.9 0.71
31 1.37 6.1 0.85 8.1 0.70
3.3 1.31 6.3 0.83 8.3 0.69
3.5 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 1.13
43 1.09
45 1.05
47 1.02
49 1.00
Limits 2-9 kHz
14
1.3
_ 2o
£ 1.1
E 1
~ 09 |
0.8 —
0.7 —
f T T T T T T T T T T T T T T T T 1
2.1 e 2.9 3.3 g 41 435 49 5.3 27 6.1 6.5 6.9 7.3 (A 8.1 8.5 89
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

Statistics | Limits | Harmonics 2 te 30 | Frequency bands 2-9 kHz

Load Save Default Settings

9.0 - 30.0 kHz: 129.3 dB(uV) 122.0 dBipV)
30.0 - 50.0 kHz: f122.0 dB(uV) 119.0 dBi{pV)
50.0 - 150.0 kHz: 113.0 dB{uY) 89.0 dB(uV)
Limits 9 - 150 kHz

130 4

125 —

120

115 4
2110
2
£105

100 —

95 —

90 —

8- I I I I I I I I I I I I 1

10 20 30 40 50 60 70 80 90 100 120 130 140 150

Frequency [kHz]

Ok | | Cancel
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1.9  Setup of limits for current harmonics

Via the menu item Setup -> Current Harmonics Limits all limits for the evaluation of current harmonics
can be edited.

Menu item for editing current harmonic limits

Addon  View Help

Languages »
Default Colours 4
Designs »

General Settings
Report Settings

CSY Format I},
Visualization of Harmonics

Connection Manager

All limit values are specified in the basic unit [A]. Each standard template can be uniquely assigned by its
name. The name of the standard template is displayed in the header of the current harmonic report.

Load Load a norm template.

Save Save changes.

Default Settings  Reset all settings and limit values to default.
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1.9.1 Basic settings

In the basic settings you can define the statistical evaluation method of current harmonics. The follo-
wing options are available:

® Evaluation of Maximum Values: The maximum measured value is evaluated with the respective limit val-
ue.

® Statistical Evaluation: The x % percentile of all measured data is compared with the limit value.

General settings for the evaluation of current harmonics

A\ Current Harmonics Limits

Report Mame: EC61000-3-2 Klasse A Load | Save @ Default
EBasic Settings | Harmonics 2 to 50 | Supraharmonics 2-9 kHz

Evaluation

() Evaluation of Maximum Values

(®) Statistical Evaluation

Statistics

Percentile
Harrmonics / THD: 95.00 %
Ok Cancel

Quantiles Evaluation - ordered statistic line

Measured value %
100 % value

14 %
95 % value

10 %

i
1
i
1
i
1
1
i
1
1
1
1
1
1
1
)
1
1
1
]
1
1
1
)
1
2 i
1
1
1

o

0% 5% 0% I5% 0% 25% 30% 3R 40% 45% 50 55K e0% 65K TOR T5% BOX 3% 0N 95X |00%
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1.9.2 Harmonics 2 to 50

The limit values for harmonics and interharmonics can be set individually via a graphical user interface.

Limits for Harmonics and Interharmonics

A\ Current Harmonics Limits ? *
Report Mame: IEC61000-3-2 Klasse A Load Save @ Default
Basic Settings Supraharmonics 2-9 kHz
Harmonics
Order: |2

Limit: [1.08 A

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49

Interharmonics
Order: |0

Limit: [0.05 A

33 35 37 39 41 43 45 47 49

Ok | Cancel

Hint:

@ Some standards evaluate only integer harmonics or a selection of frequencies. In this
case, you can deactivate the standard evaluation for the respective quantity by setting
a limit value of "0 A".
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1.9.3 Supraharmonics 2 - 9 kHz

In this menu item, limit values for the 200 Hz bands of the current harmonics between 2 and 9 kHz can
be set individually. If a limit value of "0 A" is set, the respective frequency band is not evaluated.

Limits for Supraharmonics 2 - 9 kHz

A Current Harmonics Limits

Report Mame: IEC61000-3-2 Klasse & Load @ Save @ Default
Basic Settings | Harmonics 2 to 50| Supraharmonics 2-9 kHz
Supraharmonics [kHz] Lirnit [A] Supraharmonics [kHz] Lirnit [A] Supraharmonics [kHz] Lirnit [A]
2.1 1.00 5.1 1.00 7.1 1.00
23 1.00 5.3 1.00 73 1.00
2.5 1.00 5.5 1.00 7.5 1.00
27 1.00 5.7 1.00 77 1.00
29 1.00 59 1.00 79 1.00
3.1 1.00 6.1 1.00 8.1 1.00
33 1.00 6.3 1.00 83 1.00
3.5 1.00 6.5 1.00 8.5 1.00
37 1.00 6.7 1.00 87 1.00
39 1.00 6.9 1.00 8.9 1.00
4.1 1.00
43 1.00
4.5 1.00
47 1.00
49 1.00
Limits 2-9 kHz
1.05
1.04
e
S 1201
Eom
— 098
0.97
0.96
0.95 = T T T T T T T T T T T T T T T T 1
2.1 2.5 29 3.3 37 4.1 4.5 49 3.3 57 8.1 6.3 8.9 7.3 7.7 8.1 8.3 8.9
Frequency [kHz]
Ok | Cancel
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1.10 Standard evaluation according to EN50160 or other standards

EII{ 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 300.000 measured values are compared with the corresponding com-

patibility levels and displayed graphically.

Example: EN 50160 Report overview

Details | Harmonics | Supraharmenics 2-9 kHz | Supraharmonics 9-150 kHz

me V “‘ V ‘I‘ V “‘
[N Pk o oL o 13 o 13 (R P RE R IE n o2 B

Volt. L T
oltage Fast Voltage Events ong lerm THD Harmonics Supraharmonics Ripple Control
Unbalance

E . I
requency Voltage Changes Flicker

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

1 Christanell_000: Standard report ENS0160

EN/IEC report  Detaills  Harmonics Plot  Harmonics

Freguency Voltage changes
Maximum value: | 50.11 Hz‘
99.50% [ 50.07 He
L1 L2 13
050% [ 49.93 He |
Minimum value: | 49.88 Hz‘
Maximum value: | 23423 || 2352V 23367 V)
Limiting value Max: | 50.50 Hz‘ X
95.00% value: | 23272 v| | 23195 V| | 23187 V]
Limiting value Mirs | 2950 Hz] | S00% value [ 22807 v 227.29v|| 22716 V|
Minimum value: | 22559 V|| 22472V 22468 V]
Number (10sec valuesk | a5404]  Limiting value Ma [ 25403 v Number (free interval): 2520
Limiting value Min: | 207.85 V)
voltage Flicker:
Maximum value: ‘ 031 ‘
95.00% value: [ 0.26] & 2 13
el ‘ 200} Maximum value: | 0s61]| 102] | 063]
95.00% value: | 0.54] | 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 02 09 10 11 12 13 14 1516 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 [%6]

02 03 04 05 06 07 02 09 10 11 12 13 14 1516 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.

p—
—— 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 phase to phase or phase to neutral measurement data
is carried out depending 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 U12, U23, U3l

41



Detailed view of 2™ to 50" Harmonic and compatibility level

Report Overview | Details

Visualization in:

% of fundamental oscillation

Limit value [%]

8.00
2.00
5.00
1.00
6.00
0.50
5.00
0.50
1.50
0.50
3.50
0.50
3.00
0.50
1.00
0.50
2.00

L1 - 95.00% [%] L1 - Max [%]
2.56 3.03
0.04 0.05
0.18 0.25
0.03 0.08
1.80 2.05
0.05 0.14
1.94 2.37
0.09 0.20
0.34 0.50
0.05 0.09
0.63 0.89
0.01 0.02
0.38 0.49
0.02 0.02
0.08 0.09
0.00 0.01
0.05 0.07

95.00%

2.50
0.04
0.19
0.03
1.86
0.05
1.77
0.08
0.29
0.05
1.00
0.02
0.43
0.02
0.08
0.01
0.06

L2 - Max [%]

293
0.09
0.28
0.08
2.1
0.15
217
0.18
0.41
0.09
1.44
0.03
0.57
0.04
0.10
0.01
0.12

05 mnes

- 43U

2.62
0.04
0.12
0.03
1.87
0.05
1.95
0.08
0.29
0.06
0.90
0.02
0.48
0.02
0.10
0.01
0.06

L3 - Max [%]

3.08
0.06
0.16
0.08
2.14
0.18
2.35
0.20
0.40
0.10
1.19
0.03
0.62
0.03
0.12
0.01
0.10

Limit [%]

L1 - 95.00% [%]

L1 - 100.00% [%]

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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1.10.1  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

01.06.2023
EN50160 / IEC61000-2-2 Page 1/5
a-eberle =

Stadtwerke Weiherhaus Flicker Spannungseinbriiche Flicker
Abteilung PQ
Abteilung PQ 1 SW-Version: 6.3.113.0
System: 4-wire system
Nominal Voltage PE/PP 230.00V/ 39837V Interval: 600 s
(primary):
Frequency: 50 Hz Ripple-control Frequency: 75 Hz
Start: 09.09.2020 13:00:00 End: 17.09.2020 03:00:00
Duration: 7d 16h Om Os Number of Intervals: 1227
PQ-Box: PQ-Box 100: Expert Serial-No.: 1429-102
Firmware: 2,023 DSP-Version: 1.416

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
T TR TS RS T
_— 10 100 1 10 100 1000 e
i Residual voltage U [%] Duration t [ms]
X 10 =t< 200 200 =t < 500 500 =t < 1000 1000 = t < 5000 5000 = t < 60000
175% Y 90 > u =80 [] 0 0 0 0
80>u=70 1] 1 1 0 0
150% 70 >u=40 1] 2 3 0 0
40>uzs 0 0 0 0 0
125% S5>u [] 0 0 0 0
— 1 1
s Swell voltage U [%] Duration t [ms]
. e 10 =t < 500 500 = t < 5000 5000 = t < 60000
u =120 0 o 0
By 120 > u 2 110 0 0 [
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1.11 Evaluation of voltage harmonics

U
“lil 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 display can be switched between three display variants directly in the header.

Visualization in: | [%]
V]

273 % (%
m

® absolute values [V]

® relative values [%] scaling to the limit

® relative values [%] scaling to the fundamental voltage
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Bar chart with representation of voltage harmonics in [%]

ics 2-9 kHz | Sup ics 9-150 kHz

® Average O Maximum Visualization in: | % of limit

| IIII IIIIIIIIIII||IIIIIIIIIIII
-_.IIIIIIIIIIIIIIII I

02 03 04 05 06 O7 08 09 10 11 12 13 14 15 16 17 18 19 20 21 2 24 25 26 27 28 29 30 31 32 33 34 35 36 37 3B 39 40 41 42 43 4 45 46 47 £ H N
(%0 SR N N N - N N O O N N N |

02 03 04 05 06 O7 08 09 10 1 12 13 14 15 16 17 18 19 20 21 2 23 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 9 0

T IIIIIIII I||II|||I|I|I|III||
-_lIIlIIIIIIIIIII I I I
02 03 04 05 06 O7 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 2

23

6 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 d6 47 48 4 N0

You can switch between graphical and tabular display using the buttons in the upper right corner.

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.

;IE Statistical evaluation (bar view).

Display all results as table view.

Print the selected tab as PDF.
1 i

(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.

The red bar indicates the 95% quantile (low voltage) or 99% quantile (medium and high
voltage).
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1.11.1 Visualization of Supraharmonics 9-150kHz (PQ-Box 300 only)

Harmonics Interharmonics | Supraharmonics 2-9 kHz

|I|. . 3D

. 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

UL avg

Channel: | UL1 Datasource: |avg Unit: [ V] Maximum: 434.81mV bei 9kHz am 08.01.201% um

Frequency [kHz]
[Aw] ebe3jon

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 starting the measurement.

The unit of the visualized data in [V] or [dB(uV)] can be set directly in the header of the diagram.
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3D representation of all supraharmonics 9kHz to 150kHz over the time periode

The time and frequency range can be limited using the horizontal and vertical sliders.

By pressing the right mouse button, this 3D graphic can be rotated as desired in order to be able to ana-
lyze the graphic from all perspectives.
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1.12 Evaluation of current harmonics

I
“lll 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 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 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

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||-
33T9A L1 [A]

LB RE R R RE—— e I I I - . B | S . —  — . — . - . . — — | i

21 23 25 27 29 31 33 35 3.7 39 41 43 45 47 49 51 53

43 47 49 31 33

45 47 49 51 53

55 57 59 61 63 65 67 69 7.1 73 75 77 79 &1 83 85 87 89

3.265 A L2 [A]

77 79 81 83 85 &7 89

33 37 39 &1 63 63 6.7 69 7.1 73 T3

L3 [A]

77 79 81 83 85 &7 89

55 57 59 61 63 65 67 69 7.1 73 75

N [A]

45 47 49 51 53 55 57 59 61 6.3

2,067 A

-
77 79 81 83 85 a7 39

= - -
21 23 25 27 29 31 33 35 37 39

41 43 65 67 69 71 73 75
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You can switch between graphical and tabular display using the buttons in the upper right corner:
;IE Statistical evaluation (bar view).

—— Display all results as table view.

Print the selected tab as PDF.

T (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.
The red bar indicates the 95% quantile (low voltage) or 99% quantile (medium and high
voltage).

If the setting [% of limit value] is selected, the current harmonics are automatically evaluated according
to freely adjustable limit values for harmonics, interharmonics and supraharmonics. In the graphical
view, a violation of the norm is indicated by exceeding the limit line. Violations of standards are marked
in red in the table view.

Standard templates can be loaded, edited or created using this symbol in the header.

Harmonische | Zwischenharmonische
Darstellung in: | % vom Grenawert Mormvorlage: |IEC61000-3-2 Klasse A |I|

L1 [A]

02 03 04 05 06 O7 08 09 10 11 12 13 14 15 16 17 18 19 20 21 2 2B 24 25 26 27 22 229 30 31 332 33 M4 35 36 37 332 39V 40 41 2 £ 4 45 46 47 48£ 49 N0
L2 [A]

02 03 04 05 06 07 08 09 10 1 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 4 45 45 47 48 49 50
L3 [A]

14 15 16 17 18 19 20 21 2 23 24 25 26 27 22 20 30 31 32 33 M 35 3% 37 3% 3V 440 4 2 £ M4 45 46 4

02 03 04 05 06 07 08 09 10 11 12 13
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1.13 Evaluation of current harmonics according to D-A-CH-CZ
or VDE-AR-N 4100/4110

DACH
H“CIZ Create a report according to D-A-CH-CZ or VDE AR-N-4100/4110.

The software menu for the evaluation of current harmonics can be changed interactively. The following
guantities are automatically compared with limit values:

Current Harmonics of Order 2 to 40

Current Interharmonics of Order 1 to 39

Current Supraharmonics from 2 to 9 kHz

Interaktive Norm Selection Description

N D-A-CH-CZ The measured current harmonics are evaluated

depending on the selection in this field.
VDE-AR-M 4100
VDE-AR-M 4110

The following parameters can be changed directly in the software module:
Short circuit power
Nominal load
Sum of load, generation and storage factor
Impedance angle factor X/R (D-A-CH-CZ only)

Distribution factor (D-A-CH-CZ only, automatic calculation according to short-circuit power)

Input boxes for main parameters

Short circuit power [kVA] 50000 Sum of lead, generation and storage factor:

MNeminal load [kVA]: 1000 Impedance angle factor:

E=1RE=1Rr
= o o
=EIRE=10E=]

Distribution factor:

The following parameters can be edited via CFG files:

Proportionality factor of harmonics [pv] and interharmonics [gu]

Resonance factors of harmonics [kv], interharmonics [ku] and supraharmonics [kb_FB]

Data path of CFG files - C:\Users\Public\Documents\WinPQ mobil\config_I_report

o~

s Mame Anderungsdatum Typ
| default_ARN4100.cfg 17.05.2022 08:00 CFG-Datei
| default_ARM4110.cfg CFG-Datei
| default_DACHCZ.cfg CFG-Datei
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The measured values are compared with the calculated limit values in a table. In the graphical view, an
exceeding of the limit line indicates standard violations.

The blue bar in the plot describes the maximum measured value during the measurement.
The red bar shows the 95% quantile in the D-A-CH-CZ evaluation. For the

VDE-AR-N evaluation, the red bar shows the maximum measured value.

Graphical evaluation (Example D-A-CH-CZ)

Norm: D-A-CH-CZ Short circuit power [KVA]: Sum of load, generation and storage factor:

Nominal load [KVA]: Impedance angle factor:

Distributien factor: 010

Harmonics | Interharmonics | Supraharmonics 2-9 kHz

L7 %]

Ill-l-lllll.l IIII lllll lllllllllll 0
06 o7 08 14 15 16 17 23 36 37 38

2 0B M 0 09 10 1 1z 13 B 18 ® A &2 4 25 226 27 8 2 30 3N R B M B
2 (%]

III-IIIIIII-I IIII lll-l lIIIlIIIIII i
06 o7 08 09 14 15 16 17 23 36 37 38

2 03 04 05 1 12 13 B 19 2 2 2 24 25 26 27 28 29 30 331 R B M 3B
L3 %]

Ill-lllllllll llll IIIIl l-lllulllll l
02 03 06 o7 08 09 14 15 16 17 23 25 26 36 37 38

o 05 v o1 o113 B 19 2 2 2 24 27 228 29 33 31 32 3 34 3

Norm violations are highlighted in red color in the table view.

Table view evaluation (Example D-A-CH-CZ)

Harmonics Interharmonics Supraharmonics 2-9 kHz
.
Proportionality factor Resonance factor Permissible current [4] Current L1 - 95% [A] Current L1 - max [4] Current L2 - 95% [A Current L2 - max [A] Current L3 - 95% [A] Current L3 - may [A]
0 0.133 1.000 115843 153.768 187.754 185.077 218.907 159437 192,449
02 0.080 1.000 £9.566 28529 37223 35775 45.581 29.802 38.014
03 0.057 1.000 49.690 18.108 23.291 16.101 19.954 18.601 24386
(" 0.044 1.000 38.648 12.896 16.743 12.012 15.682 13181 17.240
05 0.036 1.000 31621 9.905 13.508 10110 14.206 9.980 13.213
06 0.031 1.000 26.756 8191 10672 8541 11611 8.208 11.165

Via right mouse click and "Print" a PDF report for the D-A-CH-CZ connection guideline or
VDE-AR-N 4100/4110 can be created. Depending on the limit values, an automatic evalua-
tion (pass/fail) is given on the start page.
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Extract from the printed standard report with listing of parameters and evaluation

Conditions at delivery point Input
Short circuit power [kVA]: &0000
Nominal load [kVA]: 1000
Impedance angle factor: 0,90
Sum of load, generation and storage factor: 1,00
Distribution factor: 0,10

Explanation of Parameters (Source: Technical rules for the assessment of network disturbances D-A-CH-CZ, Parts A and B)

Short circuit power Sy Three-pole short-circuit power provided by the grid operator. Can be determined in LV networks in a
simplified way from the rated power and the short-circuit voltage of the MV/LV transformer.

Nominal load 54 Apparent power to which the network user's equipment is designed.

Impedance angle factor kyg Factor to consider the influence of the X/R ratic of the short-circuit impedance on the accuracy of the
extrapolation of the frequency-dependent network impedance.

Load ratio kg Ratio of maximum connectable load of all reference plants and fictive network load 5,

Generation ratio kg Ratio of maximum cennectable load of all generating plants and fictive network load 5,

Storage ratio ks Ratio of maximum cennectable load of all storage facilities and fictive nebwork load 5.,

Partition ratio r The partition ratio is used to calculate the permissible supraharmonic currents and depends on the

short-circuit power 5.

Summary Recorded values Evaluation
Harmonics v FAIL
Interharmonics s FAIL
Supraharmonics 2-9 kHz 'y PASS
Total evaluation FAIL

The other pages of the report contain a listing of all diagrams and tables.
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1.14 |EEE 519 Report

IEEE
Ilflllg 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 00 A
e The report can be generated multiple times with
Shart-circuit t | 5000 A . L
S EITeHI cumen different combinations of parameters.
QK | Cancel

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

Required conditions for the creation of an IEEE519 report

[CR:

(&) Box Setup: Basic settings

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

Cenfiguration Measuring parameter
e dentification: |IEEES19-1KV Nominal voltage LE/ LL: 230,00
MNetwork: ® 50 Hz 60 Hz Measuring interval:
PQ-Events Device connection Transducer factor
Voltage Current [ Phase cerrection
n4—-
Gm Oscilloscope 2 ’:..
g
I % uL1: 1.0 1:
[ = uLz: 1. 12:
'r Half-cycle I W
PE £
IL‘ recorder | \\ I UL3: 1. 13:
LIL2L3 NPE L1L2L3 N PE UNE: 1.01 IN:
@ Ripple control 4-wire system
1 AUX input Data recording Flicker curve
HF Modul - £ Only voltage ® 230V 120v
i ] Only basic data
Unit:
3 s recording (150/180T) Power measurement
Scheduled Offset: - - -
Operation L1 200 ms recording (10/12T) Modulation: off @ on
~
Factor: ~ Power interval: 15 min Unbalance: off ® on
Update THD Calculation Grouping of harmenics (U/1)
® |EC 61000-4-30 ClassA
® H2-H40 H2 - H50 Full grouped (ENG1000-4-7 Kap.5.5.1)

Mo grouping
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1.15 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

device setup.

Data with highest time resolution, data is only recorded and displayed if selected in

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

@ 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

License:

Permanent record 8 x

PQ-Box 300: HF +Wifi

Selection

Permanent record

10ms RMS  oscilloscope

Transient

PQ-events

Voltage
~ Current

-~

| eff
1 1 eff max (10ms)
[ 1 &ff min (10ms)
O 1avg (11,12,13)
O THD
[ THD (&)
[ ToD (87.434)
[] k-factor (transformer)
[ oc current
Even harmonics
Odd harmanics
Ow
v [ H3
H3 1
H3 12
H3 13
H3 IN
[ Hs
[ H7 v

ltems Selected: Timing diagram

Create level-time diagram

® Select measured values or measured value groups from
the measured value tree.

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

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

® 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 "De-
tails" 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.

Zoom function

To enlarge an area press the left mouse button and drag a window from the top left to
the bottom right. If the window is dragged in the opposite direction, the zoom is reset.

Timing diagram

< | Detaits 2 x 1 solar converter: H .. ULE: ILT: 1L2:1L3 1 solar converter: ULT: ULZ: ULE: L IL2: L3 1 solar converter: U . IL3: | Neutral solar converter: U . 1L3:1 Neutral
s Min 16102018 16:40:00 &d 15h 30m 0s 25.10.2018 08:10:00
=l 225684V 240
™ w2 24758V
® | us asaIry 238
o |n v . i ;,ﬁ's% )
] || S ’ i ¥ R
INeutral oA e ﬁ ) m& [ pF.. # W
1 ¥ ) P L )ﬂ ¥
SRR | 1l !n } 1{ y ‘1 M t ! -
| I TIRY bl [ 7
I vy ,b ] A I
230 !Iu W[l | h.‘i 1 N
1 | i wf J
226 I f i )
:
226
oy S N SUNUUS ST ST ST ST ST NN B U S SR R
B
0
0 i
| I |
& Parmanent record 8 x o “ | |
& License PQ-Box 300: HF +Wifi 1 | 1|
E 50+ I
2 selection - = \\ | | | |
E [ pestive-sequence system w0 M- i r' | |
< e | |
g o | | l H | | Fn
8 ystem \ | \ f | |'I
E ) oivergence it 20| | \ [ 12N il A | i '
| et | ] |\ [ ] il L i Mok JI
i} / \ \ \ ' \ fozonck .
Opwo G [~ fr = 1 PR [ [ =4 [
2 v curemt P [ S—— | I L T J s .| | | SR e | |
= v et T T
g Ou 1613 o1:46, 920 653
= S i 171018 52201018 Mo, 22.10.18 Mi 2410.18
” O B [Boe [Bos (0o (5 [8e [8ine
) Neutral
& ()1 eff max (10ms) Overview data L
B 1 eff min (10ms) 16.10.2018 16:40:00 8d 15h 30m Os 25.10.2018 0B:10:00
2 O avg 1,213 .
s PQ-events: (1)
& Omo Permanent record:
- [0 1Ho 41 ¥|  Oscilloscope: [371 1 n [ 1 1 [ mi Iimm L] [ | 1
Items Selected: e L uir
Transient:

1

== In a 4-wire network, the evaluation software selects all wire-neutral voltages. The phase-to-
phase voltages are automatically selected in the 3-wire network. However, all values are always present
in every measurement. By opening the measured values menu, you can reach the other values as well as
the neutral conductor-earth voltage Une.

N s Data
Frequency
Voltage
M U eff
~ ULl
¥ UL2
¥ UL3

U eff max (10ms)
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1.15.1 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.

® Marker No. 1 shift + left click
® 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.

Markers in timing diagram Marker view with time- an value difference
e Marker 7 X
238,000 - -

Curve 1: | ULl m|n|
236,000 - :

Time 1: | 2018-10-20 06:20:20.288 |
234,000 -

value 1: | 220944 [V] |
232,000 —
#0000 Curve 2 | ULt min|

=
“”"ﬂ ‘ Time 2: | 2018-10-20 07:44:17.471 |
o Value 2: | 218.671 [V] |
224,000 o
222000 Duration: | 1h 23m 575 183ms|
2zoo | value: | 11.274 [V] |
X
218000 - : i
18:13 01:46
Mi, 17.10.18 Sa, 20.10.18
M UL1 min

m 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).

1.15.2  Plot line type options

Five types of representations are offered for the plot lines.

i

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

¥
| ><XK Connects each measuring point directly and plots a marker for each point.

A Data points without connection line.

=  This step display is particularly suitable for average values, e.g. 15-minute power values.
F[’[D— 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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1.15.3  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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1.15.4 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 | I - H
= 0 . | Limit Markers ? X [
i o Create Limit Marker Add
232 | i B o
f L | | I L Rk M Add All
i If Ty :
n F M! | Select Color. - > Remove
230 ﬂ | | fl- g -
R A | -
s | | ’! H \l I ‘ N ‘\ ||‘ Left axis Right axis
226 (IR 0 - ‘p! ' | ! 220,000 [V]
| |
| “ | “ F (Il i
226 ! “l\ ! \'
i I
|
224 |
I
222 : Cancel
7 T
220
2= T T T T T
1813 01:46 09:20 1653
Mi, 17.10.18 sa, 20.10.18 Mo, 22.10.18 Mi, 24.10.18
W ULT min UL2 min | M UL3 min

Display limit values

If a limit line for a harmonic, the voltage or the unbalance is to be displayed, the software au-
tomatically suggests the associated limit value of the set standard.

The limit value is automatically offered as a % value or absolute value, depending on the repre-
sentation of the harmonics.
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1.15.5 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 -

220,000 — I

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

Change comments

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

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

160,000 |

140,000 |

¥ DP129sV

120.000

T T
16:40 20:26
Fr.12.12.08 Sa 13.12.08
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1.15.6  Oscilloscopic 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:

® Allvoltages ,Line-to-line” (U12, U23, U31)
® Allvoltages ,Lint-to-earth” (UL1, UL2, UL3, UNE)
® Allcurrents (11, 12, 13, IN)

Visualization of an oscilloscopic record

Data View Setup Addon View Help

Bom B+ b S0 R |
< Information s x 1 Christanelk oscilloscope: 14.12.2008 05:48:36
E J: 4-wire system -
5 Ak Ut &wive syt 14.12.2008 05:48:36 05 500ms. 14,12.2008 05:48:36
2305/ 0000V
B T
_ S0+
% 1203 I (W
b3
[ | 1
q 02 | ‘ 1 fy
3 ||
2| e 1
Humbe of intervals i
PQ-Box Ty $0-80x 100 Expart +RC | | 1]
ey s 0t LR i Y
Comments_ More | ,:' | /
RERI PR
| asaloscope s x 021 v
3| rime = Manaal trigger L E
= a1 vohsge dp UL AR
5[ uae 625 Voltage dip UL1 _
E| tar2z008054836306  vohage dip UL g 04
£ 05
_,_ T
z SN
E 08| 1
2 /)
= NNVURRA
H 101
g
12 T
H 363005 364005 385005 365005 367005
H 50.14.12.08 05248 S0.14.12.08 05:48 56,1 46 S0.14.12.08 05:48 $0. 14,1208 05:48
gl [0ur [wuz [mus wune suz muzs most [wn [ [we [am
Overnew data
12122008 102100 5d 6h 21m 0

PQ-events: [19]
record:

17.12.2008 16:4200)

Oscilloscope:
10ms RMS: 1 1 1
O (& ] ripple contral signals:

These two keys can be used to scroll through the triggered images. The software re-
members 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
Export to ASCII file

Marker 1 Export the data of the current fault record as a CSV file.
Marker 2 COMTRADE export

Export to ASCII ile fEii(:ort of the data of the current fault record as COMTRADE
COMTRADE Export Scaling left/right

Adjust scaling manually.

Scaling left...
Scaling righ Divide axis
caling night... Display voltage and current in separate diagrams.
Divide axis Trigger line
Autoszcale Suppress trigger line.

Print

Limnit Markers... Export current record as PDF.

Copy image

~  Trigger line
% Copy to clipboard

Insert comment
Print
Copy image

Filter disturbance records:

By clicking on the column headings in the overview, all oscilloscopic records can be sorted by
@ time, strongest voltage change AU [V], strongest current change Al [A] and trigger reason.

The changes of voltage and current are calculated from the difference of neighboring sample

points and displayed as magnitude.

Record overview with filter option

Oscilloscope

Time stamp AUV] AlTA] Trigger

Cross trigger
Cross trigger
Cross trigger
Cross trigger
Cross trigger
Cross trigger
Cross trigger
Cross trigger
Cross trigger

Permanent record

4
86,
a1,
3

Ir=}
A

oo

64 Cross trigger
62 Envelope UL1
68 Craoss trigger

Envelope UL2
Envelope UL2
Envelope UL2

S S A T A T N o]

Ripple contral signals | Transient | Half-cycle

PQ-events

Graph FFT
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FFT Analyse

EET 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

PQ-Box 50 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

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

- 3,500
1,000 -
- 3,000
0,500 1 - 2,500
i | [
At | _
= 0,000 L (AT wsbdad bl Ll ) ) -
- 1,500
0,500 t 1,000
- 0,500
71,000—‘ | [ |
' miil J
- Lll il eabhidi L L ATt L. delahlaa Lot L Ll
T T T T T T T T T T T T T T II T T T T 1 0.000
2.000 4.000 6.000 8.000 10.000 12.000 14.000 16.000 18.000 20.000

[Hz]

muLl ULz |mUL3 ® UNE Uiz mu23 EU3l |m 2 |mi3 N
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1.15.7

Half-period TRMS 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 voltages , Line-to-lie” (U12, U23, U31)

All voltages , Line-to-neutral” (UL1, UL2, UL3, UNE)

All currents (11, 12, 13, IN)
Power (P, Q, S)

Frequency and frequency changes (F, DFDT)

Visualization of a 10ms TRMS record

Daten Darsteflen Einstellungen Zusatz Fenster Hilfe
Bom B+ fdd i b

= Information & x

nungssystem:

aformatio

Detalls _ Marker

Anzahl Messintervalle 2527
Messgeratetyp: D-Box 100: Expert +RC
¥ 0736-104.

107
210

10ms AMS & x
Trigger

2008 11:56:91,411  Spannungseinbruch UL1

625 Spanaungseinbruch UL

06 Spannungseinbruch UL

Rundsteversignal _ PQ-Ereignisse | 10ms RMS _ Oszilloskop  Zykiische Daten

Grafik.

| Mk

12.12.2008 11:56:00
000

25 990ms.

12.12.2008 11:56:03

Fr. 12.12.08 11:56

2 [Wus mune muiz muzs mus [mo [ [me [mw [meen wamn msen me woRpr

sd6h21m 05

03,0005
Fr. 12.12.08 11:56

& x
17.12.2008 16:42:00)

These two buttons can be used to scroll through the triggered images. The software
remembers the settings of the previous image and shows all further images in the
same display (e.g. only the voltage channels without current).

Filter disturbance records:

By clicking on the column headings in the overview, all TRMS records can be sorted by time,
highest voltage Umax [V], lowest voltage Umin [V], highest current Imax [A] and trigger reason.
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1.15.8  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:

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

Visualization of a transient record

Daten Darsteflen Einstellungen Zusatz Fenster Hilfe
Bowm = [F4 fdld b &0 ek e

= Information 8% 3 transient measurem .. 20.10.2018 15:57:38

Spannungssystem: 4Letter-Netz

i 20.10.2018 15:57:56 05 23ms 470us 20.10.2018 15:57:56
= L B000V/ 39837V B T ————————————
H S0k
3 a0-
T
. 400,000
% 15.102018 145835
& 25102018 032000
Daven 5d1eh 21m 235 -~
Anzahi Messineralle 0 300,000 1
Messgeatetyp 9Q-Box 20071
mer Gerst: B
o7
200,000
s
Kommentare.., Messgeratecinstelng...
100,000
< | Transientenkarte 5 % s
2 " Trigger -
2 Uberspannung L2 0,000 -
& Uberspannung L1
8
¥ 100,000
2
B Uberspannung L2
= Uberspannung L3
2 -200,000 |
E
Uberspannung L2 -300,000 -
Uberspannung L2 - .~
Gberspannung L1
Uberspannung L1
berspannung L3 400,000 . T T 7 L
Uberspannung L1 56420 3405 564253405 56430 3405 56435 340 5 56840340 5 560438115
Oberspannung L1 Sa, 20.10.18 1557 Sa, 20.10.18 1557 Sa, 20.10.18 1557 5a, 20.10.18 15:57 5a, 20.10.18 15:57 Sa.20.10.18 1557
Uberspannung L3 ==
Doermpanmng 1 won [woz [wous =ume
Gberspannung L2 < >
Ubers g3
Uow 9Lz Ubersicht Messdaten L
Uberspannung L2

19102018 14:58:36 5d 16h 21m 235 25102018 09:20:001

¢ Daten:
21,10.2018 01:04:59.549 {bersoanuna L1 ol skop: 2181 | 1 - aE——
v Jeer (B [§] JomeRms e - N —
= L Transienten: [216] | N N ——

In the transient recorder the measured values are displayed as voltage against ground
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 frequen-

cy.

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

2000 Hz 202800 Hz 204800 Hz
600,000

500,000

400,000 —{

% 300,000 |

200,000 |

100,000 |

0000J : . - ML—LA.LLLML—L.J—ALM I — e T

R e T T T T T T T T T T T T
20.280 40.560 60.840 81.120 101.400 121.680 141.960 162.240 182.520 202.800
[Hz]

= ULl UL2 |WUL3 = UNE

Filter disturbance records:
By clicking on the column headings in the overview, all oscilloscopic records can be sorted by

@ time, strongest voltage change AU [V] and trigger reason.
The change rate of voltage is calculated from the difference of neighboring sample points and

displayed as magnitude.

65



1.15.9  Ripple control signal recorder

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

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

® Allvoltages ,Line-to-line” (U12, U23, U31)

All voltages , Line-to-earth” (UL1, UL2, UL3, UNE)

All currents (11, 12, 13, IN)

Phase angle between voltage and current of this frequency
Impedance (calculated)

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

04.02.2011 20:48:10 1m 395 990ms 04.02.2011 20:50:50
0.7 ‘

0.5 |
05 |
=04
£ 4
0.2 -
0.1
00 = L"
40—
35 _
3.0 -
25
=< 2.0
15
1.0 l
05 | : L
Dy ] —— -

25
20 | h
15+
=i
10 |
5|
0= T T —

T T T T T T T
20:49:20 20:45:40 20:50:00 20:50:20 20:50:40

Fr. 04.02.11 Fr,04.02.11 Fr. 04.02.11 Fr. 04.02.11 Fr, 04.02.11
mun ULZ| M UL3| MUNE| U2 EU2 EU31 (mn 2 |m3 IN| (B Z7) | mZ2 73

Filter disturbance records:

@ By clicking on the column headings in the overview, all Ripple Control records can be sorted by
time, highest voltage Umax [V], highest current Imax [A] and trigger reason.
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1.15.10 PQ Events

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

PQ-Events menu and evaluation options

PQ-events

PQ-events Number

Transient overvoltage 0
Rapid voltage change (sin... 0
Rapid voltage change (pol...

Rapid voltage change (agg...

ra

Dip (single phase)
Dip (poly phase) PQ events which the PQ box records during the measurement.

Dip (aggregated)

[ =T SN N

Swell (single phase)

=)

Swell (poly phase)

Swell (aggregated)

Interruption (single phase)

Interruption (poly phase)

Interruption (aggregated)
Frequency deviation

Slow veltage change

Ripple control signals | Half-cycle | Oscilloscope | Permanent record

PQ events which the software determines based on the selected
S, standard template. The number of violations can change depend-
ong-term tlhicker | — . . . .

THDQ o ing on the selected limit value file.

Unbalance 0

Infraction harmonics

Ripple control detection

List Table Matrix mc

® List table

Detailed table view of all PQ-Events with time stamp and extreme values.
® Matrix

Automatic classification of voltage events into groups according to depth and duration.
® ITIC

Visualization of PQ-Event in ITIC graph.

Table view of PQ Events

E\r\ént Start Time Max. Value [V] End Time Duration
1 Dip UL1 12.12.2008 11:36:01,411 132.796 12.12.2008 11:56:01,930 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 279ms
4 Dip UL3 13.12.2008 12:58:25,615 129.643 13.12.2008 12:58:26,148 0s 531ms
5 Dip UL1 13.12.2008 12:58:25,625 136184 13.12.2008 12:58:26,148 0s 521ms
6 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 0s 301ms
g Dip UL3 14,12.2008 05:48:36,206 148.153 14.12.2008 05:48:36,687 Os 390ms
9 Dip UL1 14.12.2008 05:48:36,306 179.344 14.12.2008 05:48:36,687 0s 380ms
0 Dip UL2 14.12.2008 05:48:36,367 216811 14.12.2008 05:48:36,387 0s 20ms
1 Dip UL2 17.12.2008 13:49:05,214 216.258 17.12.2008 13:48:05,305 05 90ms
12 Dip UL3 17.12.2008 13:49:05,236 216.240 17.12.2008 13:49:05,305 0s 69ms
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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 dis-
played graphically as duration and amplitude.

ITIC Visualization of PQ Events

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

) 10ms 100 ms 1sec 10sec 100 sec 1000 sec
200 %
M Phase UL3
175 %
150 %
125 %
100 %
75 % = I_
-

= i
50 % 1
25%
0 %

10ms 100 ms 1sec 10sec 100 sec 1000 sec

If there is a suitable fault record behind a PQ event in the ITIC graphic, you can open it directly by click-
ing on the event.

= _‘“W““““ﬁl = r,__“___m__
 o—
‘ |
|
..... S — B p—
() o 5 [ (o) . e
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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)
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1.15.11 Data export as CSV

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
]

Languages Delimiter

Default Colours k ,
Comma () ®) Tabulator (*|)

DESIQHS‘ 4 Space () Semicolon ()

General Settings Decimal

REFIDrt SEﬂ:Ir‘IgS ® Point (.) Comma ()

% Decimal places:

Visualization of Harmonics

Date / Time
Connection Manager —
DD:MM:YYYY hh:mm:ss. 222
Options
Suppress Header Fill gaps
With Linenumbers With Flagging
® Intervall-based Timestamp-based

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 Managerment ;
. ' men Selection
@ Measurement device configuration

B Online Data load | Save |

L Selection :
XML export > A 3 sTRMS values I

v AL NsecData
> Frequency

v \oltage
> A U eff

AL Measurement export

End

> [ U eff max (10ms)

> O U eff min (10ms)

> [ U ripple control signal (200...

> [ Ripple control sianal 2
ltems selected: 3

Options

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

O Intervall-based @® Timestamp-based

Export

|| Bxport |

Status: | 0% ]

Directory: ‘C;{ DataExport

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
| 1 |Messdaten Export PQ-Bo» Seriennummer: 0736-104
| 2
| 3 |Messung: 1 Christanell, Industrie, Hersteller fA%r Schinken,
| 4
5 |Intervall: 180 sec
6 |Spannung: 230.94 V
7
8
| 9 |Datum/Zeit: 10:24:00.000 16:42:00.000
| 10
| 11 |patum Zeit UL VT U2 V] UL v)
| 12 12.12.2008 10:24:00.000 229,041 228,186 228,124
13| 12.12.2008 10:27:00.016 230,742 229,994 229,965
| 14| 12.12.2008 10:30:00.000 230,953 230,238 230,144
| 15| 12.12.2008 10:33:00.012 231,298 230,72 230,575
| 16 12.12.2008 10:36:00.000 231,605 231,032 230,837
| 17 | 12,12.2008 10:39:00.000 231,89 231,329 231,121
| 18 12.12.2008 10:42:00.000 231,282 230,704 230,55

F

LW

171862,156
153554,047
143951,328
142923,563
139480,688
135920,734
140445,734

'P_L1_[W]'_abs 'P_L2_[W]'

171862,156
153554,047
143951,328
142923,563
139480,688
135920,734
140445,734

187712,297
168909,563
159738,813
157782,234
153879,703

150201,25
154591,438

'P_L2 [W]'_abs 'P_L3_[W]'

'P_L3_[W]'_abs 'P_total_[W]' 'P_total_[W]"_abs

187712,297 172204,344 172204,344 531778,75 531778,75
168909,563 154422875 154422,875 A76886,5 476886,5
159738,813 145379,625 145379,625 443069,75 449069,75
157782,234 144180,875 144180,875  444886,688 444386,688
153879,703 141150,531 141150,531  434510,906 434510,906

150201,25 137542,281 137542,281  423664,281 423664,281
154591,438 142575,25 142575,25  437612,438 437612,438

[i]

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-

m

ent data.

1.15.12 Data Export as PQDIF

All measurement data can be exportet into PQDIF (Power Quality Data Interchange Format according to
IEEE 1159.3) Format via the menu Data -> PQDIF Export.

Export of measurement data as PQDIF

Export Values

Layout Setup Addon View Help
File Management
Measurement Device Configuration
Online Data

C5V Export

AML Export

o
©
(=

End

10s Frequency

10 min Data of Voltage, Current, Power,
Energy (incl. harmonics and supraharmonics
up to 9 kHz)

15 min Power and Energy
2h Flicker
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1.15.13 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
L Close
Close Al
1 Christanell: Oszilloskop: 12.12.2008 11:56:01 1 Christanell: 10ms RMS: 12.12.2008 11:56:00 1 Christanell: UL1: UL2; UL3
Tile i
o 5 ERE==] 1 Christanell: 10ms RMS: 12.12.2008 11:56:00 ===
Next
= 5d 6h 21m Os. 17.12.2008 16:42:00 12.12.2008 11:56:00 25 990ms 12.12.2008 11:56:03
Previous Ctrle Shift-Backtab ~ ”
240,000 p= = —
11Christanell: Standard report EN3060 0y Eeee———————————
| A 21 Christanel: Oszilloskop: 12.12.2008 11:56:01 220,000
1 3 1 Christanell: 10ms RMS: 12.12.2008 11:56:00
41 Christanell: ULT; UL2; UL3
200,000 -
2527
= 180,000 -
225,000
T T T T T T T T T 160,000 —| - ‘
16:40 2026 o012 04:00 o746 —
9 Fr, 12.12.08 sa. 13.12.08 Mo, 15,1208 Di. 16.12.08 Mi 171208 | o
=i | N
erateeinstellung... HU (EuR (mue Bul WUz [WUG mune muz mu2 mun [En D [me [EN meen) 5
& %X JE
1 Christanell: Oszilloskop: 12.12.2008 11:56:01 1 Christanell: Standard report ENS0160 ==1=]
(I S Normbericht ~ ENS0160 Details ~ Spannungsharmonische  Harmonische
~ 12.12.2008 11:56:01 0s 500ms 12.12.2008 11:56:01 ‘
A A A A R A A A
VAAAAAAAA
o % /
2ioms) A RAR A DA
T 7 7 7 7 7 T 7 T T
014005 015005 1 017005 01800 -
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. 1212.08 11:56 wize oEE e weE s Wes
Spannungs- Langzeit-  Spannungs-  Spannungs-
mull [muz (WU muNE mUiz muz mUs [En[oe [mE [EN
Frequenz  Ereignisse o derungen THD Flicker  unsymmetrie harmonische  FUndstever

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

A S S

Transient

<

Ripple control signals

<

PQ-events

Overview data

Default layout settings
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1.15.14 Compare two different measurement files

It is possible to open an additional measurement during an evaluation. Timing diagrams and norm eval-
uations 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)

CNC Machine: Standard report ENS01560 CNC Machine: ULT; UL2; UL3 1 Christanell: Standard report EN50160 1 Christanell: UL1; UL2; UL3

1 Christanell: ULT; UL2: UL3 =2 EoR == 1 Christanell: Standard report ENS0160 (===

Normbericht  ENS0160 Details ~ Spannungsharmonische  Harmonische

— 2.12,2008 10:21:00 5d 6h 21m 0s 17.12.2008 16:42:00

Ll

225,000
T T T T T T T T T I
16140 2026 00:13 04:00 07:46
Fr, 12.12.08 Sa, 13.12.08 Mo, 15.12.08 D, 16.12.08 Mi 171208, B Ues weEE e Wz & we B
[ [ [ e e S oI Sng I g
CNC Machine: ULT; UL2: UL3 (== =] CNC Machine: Standard report ENS0160 [= (=] =]
Normbericht  ENS0160 Details  Spannungsharmonische  Harmonische
15.11.2020 20:01:36 7d 8h 9m 265 23.11.2020 04:11:02
238,000 " E E “ E
236,000 —{ {H . - -
234000 |1 H H ;
232,000
230,000 i i i
228,000 : : :
226,000 H H H
224,000 ;
222,000 . ; I
= - 4 LMizs Ul LUwRE LULweB e UL
[ o [ e e SEOE o W gewnm 0w e

Tip: Several instances of the WinPQ mobile software can be opened on one computer at

the same time. This makes it possible to display and compare two measurements on separate
screens.
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1.16 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 WinPQ mobil

Manual PC-Baox 100

Manual PQ-Box 50

Manual PG-Box 150

Manual PQ-Box 200 / 300

PQ-Box Accessories

Remote Assistance via TeamViewer
Logfile WinPC mebil

Info WinPCQ mobil
About Ct

The function “Remote Assistance via TeamViewer” allows to create a remote desktop connection tot he
A.Eberle support team in a fast and easy way.

Quicksupport via TeamViewer

a-eberle

Fernsteuerung zulassen E o3

Please tell us the D) number to establish the
cannection to your desktop,

Bitte teilen Sie und die ID mit, umn die
Verbindung zu [hrem Desktop herzustellen.

lhre ID

1584 637 382

Passwort

i
www. teamwviewer. com

@ Bereit zum Verbinden (sichere Verbindung)
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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 PQ box.

After opening the parameterization window, the correct PQ box can be selected in the "PQBox" selec-

tion field, if more than one device is connected.

After selection of the measuring device, the parameters of the connected PQ box are down-
loaded and displayed automatically.

Starting window of parameter view

@ Box Setup: Basic settings

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

Configuration Measuring parameter
Identification: |EM50160 - [ECE1000-2-2 LV - def Mominal voltage LE/ LL: 230,00V -
MNetwork: ® 50Hz ) 60Hz Measuring interval: 600 5
PQ-Events Device connectien Transducer factor
Voltage Current [ Phase correction
[§] —
Em Oscilloscope T
uLt: 1.000 Iil: 1.000
N uLz: s 12: s
Half-cycle '.\ — —
recorder i | UL3: < 13 <
It WPE L1 UNE: 1.000 1M <

= &

Ripple control T-wire system

[ AUX input Data recording Flicker curve
HF Modul Name: o Elpyuiegs @ 230v O 120V
) [ Only basic data
Unit:
[ 3 s recording (150/180T) Power measurement
Scheduled Offset: o ) K
Operation [J 200 ms recording (10/12T) Modulation: () off @ on
FEnm . Power interval: 13 min Unbalance: () off ® on
Update THD Calculation Grouping of harmonics (U/1)

® IEC 61000-4-30 ClassA
@ HZ-HaD (O H2-H50 () Full grouped (EM&1000-4-7 Kap.5.5.1)
) Mo grouping

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

Start a measurement directly after parameterization has been completed.

Download parameterization from thedevice.

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

@ It is not possible to create a parameter template if no PQ box is connected. Templates of differ-
ent PQ-Box types are not compatible. For example, the parameter template of a PQ-Box 200
cannot be loaded onto a PQ-Box 50.

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 PQ-Box:

E S General settings such as measuring interval, transformer factors and network
asIC SETHINgS
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.
|n fa Parameterization and trigger thresholds of the 10ms RMS recorder.
IT' Ripple control Ripple control frequency settings.

Scheduled . . . .
@ Operation 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).
i Parameterization of HF-Measuring card for recording of supraharmonic voltages
odau
(PQ-Box 300 only).
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2.

1

Setup — Basic settings

E Basic settings

Voltage connections:

In the Basic settings menu, settings such as grid type, nominal voltage and trans-

formation ratio of current and voltage transformers are made.

1 Wire system (Phase L1)

3 Wire system (isolated grid, no neutral)
4 Wire system (L1, L2, L3, N und ground)

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

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 PQ-Box.

Li

L1

L1

it

<

L2 — L2
L3 I tr — L3 -
N r.. | |
PE I F‘
L1 NPE L1 L1L2ZLA N E i L2 13 L1LZLA N E L1 L3
L ) & £ L1 )
5 |
L2 £ N L2 lTJ L2
Fa i o
. T L] L]
N = Do Leuts
FE a
L1L2L3 NPE LILZLI N PE L1 L3 III E L1 L2 L3 L1 L3 IIJ E L1 L3
. 75 Aron circuit
, . = L1
5 L1 E
L N e N/E -
- & 1 B
7 L2 E T :
= i —
| 5 | e 13 | \r L2
L1 L2 L3 N L N Lz
U: U 4-wire system | | Ok Cancel
>
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Aron circuit
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 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 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

Nominal voltage LE/ LL: | 23000V 2] 39837V :

Measuring interval: | 600 s (=

@ The 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 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

L] Only voltage

L] Only Basicdata

L1 Full 3 sec recording

L1 Full 200 msec recording

Power interval: | 15 min ~

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

Only Basicdata

Basic measurement data contains only basic measure-
ment quantities. Harmonics / inter harmonics / phase
difference / phase angle are missing. All recorders are
active.

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:

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 min-

imum.

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.

80



We take care of it.

[] Only Basicdata

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




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

Current Example:
Voltage:
UL1: 1.000 < I: 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 =
UNE: 1.000 < IN: 1.000 (=

Current:

=
(=]
=
o
=]
7]

primary = 100 A; secondary =5 A
Factor 11, 12,13, IN = 20

@ 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

phi L1: |0.000
phi L2 |0.000
phi L3: |0.000

phi M: |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

V{output)

544B. 80
85dB-{ . T N
5648 . T
o Angle
57dB. . - 3 647
6348 ) / — Amplitude
LS Lo
£3dB -’/
7048 £ Lage X . -
) 2 Aphi correction 0..5
o -
-72dB-
73d8-| ’;" . far
7448
2w
a8/ .
7648 / R Angle error at 50/60 Hz .
’ / ,
a8 [/ e
! L '
046/ Rt
-T9dB- L

. ————— . S e e
1Hz 10Hz 50Hz  100Hz 1KHz

@ Attention:
DC current measurement is only possible with deactivated "Phase correction" function.

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 meas-
urement 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.a-eberle.de).

Definition and measurement of power measurement quantities according to DIN 40110-2 and
IEEE 1459 standard
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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. If the AUX input is active, it appears in the trigger conditions of the oscil-
loscope recorder and RMS recorder.

Selection menu of all sensors from the accessories catalogue

| AUX input

|dentification: | Temperature sensor - 111,7040
Free configuration

Name: AC/DC Current Probe - 111,709 (60A)
Unit: AC/DC Current Probe - 111.7099 (600A)

Leakage current clamp - 111.7098 (4A)
Offset: Leakage current clamp - 111.7098 (4004)
Factor: Current Clamp 3A - 111.7043

Irradiance sensor - 111.7040

THD Calculation Temperature sensor - 111.7041

For all other sensors, the designation is set to "Free configuration". Here is the default setting of the PQ-
Box: 1 (unit) =1 mV.

Example: An insolation sensor produces an output signal of 100mV at 1000 W/sgm. So corresponds to
1mV=10W/sgm. In this example, the conversion factor would be the factor 10 and the unit W/gm.

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.

H2 to H40 (Measurement according to EN50160)
H2 to H50 (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
H2-H40 (@ H2-H50 Full grouped (ENE1000-4-7 Kap.5.5.1)
Mo grouping

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

IEC61000-4-30 Class A for EN50160 measurements

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)

No grouping, single spectral lines without sidebands are stored.
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2.2 Setup —PQ Events

.SI PO-Events In this menu the limit values for the event recording of the PQ box are defined.

Window for changing the thresholds for PQ event recording

PQBox: | PQ-Box 300: HF: Ver: 4.338 Sn: 1808-206 Load Save Default

Voltage Changes (Dip/Swell)
Basic settings .
Upper Limit 110.00 %

Lower Limit 90.00 %

IS

Rapid Voltage Change

Hysteresis RVC: 2.50 %
Tm Oscilloscope Detection Limit for RVC: 5.00 %
LML
-r Half-cycle
IL‘ recorder
I" Ripple control

HF Modul

[
m

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:

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-

tings after the measurement recording.
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2.3  Trigger settings of Oscilloscope Recorder

T Trigger conditions for oscilloscope recorders can be set in the "Oscilloscope"
Oscilloscope .
Lkl 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: = PQ-Box 300: HF +RC +Wifi: Ver: 4.325 Sn: 1808-206 Load Save @ Default

Manual trigger
Basic settings
Voltage lower threshold upper threshold step phase step envelope
uL: v 90.00 % v 110,00 % < < 5
PQ-Events uL2: ¥ 90.00 % J = = .
UL3: i 90.00 % i c < &
UNE: T < <
\i ~ ~ = ~ =
u23: < * < < <
u3t: e T e o =
'r Half-cycle
IJ recorder Current lower threshold upper threshold step
IL1: < < C
IL2: ~ > c
Ripple control IL3: z s <
IN: > <
AUX . z
HF Modul AUX lower threshold upper threshold step
Temperatur: a e 0 e O T ¥ Auto Trigger
Scheduled
@ Operation Interval Trigger Envelope
Interval: < Envelope-Trigger Hold: | 1.00 s Cross-Trigger RMS
Cross-Trigger [HF card]
a Update
External Trigger Hysteresis Parameter
O Hysteresis 10ms RMS voltage: Pre-event time: 50 ms
O Hysteresis 10ms RMS current: Recorder time: 500 ms

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 4 000ms

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).

lowwer thres
[%:]

upper thres

hiold Starts a recording when the value falls below the set trigger threshold. Trigger
basis are the 10ms effective values.

hold 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
[%a] 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: Co

mmutation notches causing the

envelope trigger to start a recording.

BEEERN

R EEE

Dead-time o

Hysteresis:

f 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.

In the 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

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

V] iy

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: 4.325 Sn: 1808-206 Load Save @ Default

Manual trigger

Basic settings
Voltage lower threshold upper threshold step phase step
uti &

PQ-Events ULz s
uLs: N

¥ 110.00 %

<O

IO

Oscilloscope Ui

lower threshold upper threshold step

=
I8 85 @
B
ololo
olofo] ¢
€ (<€
ololo

Ripple control IL3:

=

O1L?
[ €2]€]<>
< [Of<]<r

IN:
e AUX lower threshold upper threshold step
Temperatur: < < °
Frequency lower threshold upper threshold step
Scheduled = ~ = i )
Operation F: ~ ~ & ¥ Auto Trigger
External Trigger Hysteresis Parameter
Update . - .
E O Hysteresis 10ms RMS voltage: 2.00 % Pre-event time: 1s
O Hysteresis 10ms RMS current: 2.00 A Recorder time: 3s

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 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 dif-
ference 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.
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 oscil-
loscope 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.

2.7  Trigger by AUX input (only PQ-Box 200/PQ-Box 300)

Wurde der AUX-Eingang aktiv geschaltet in den Grundeinstellungen (siehe 2.1.4) so erscheint dieser
Kanal auch in der Auswahl der Triggerbedigungen fiir den Oszilloskoprekorder und % Perioden RMS
Schrieb. Der Name des AUX-Einganges sowie die Einheit werden an dieser Stelle der Triggerbedingungen
angezeigt.

Example 1: Trigger when a residual current of 0.5A is exceeded

AUX-Eingang Untere Triggerschwelle Obere Triggerschwelle Effektiwertsprung

Strom: v o 0,50 A

Example 2: Trigger on falling below a temperature of -20°C

AUX-Eingang Untere Triggerschwelle Obere Triggerschwelle Effektiwertsprung

T A O o~ ~,

Temperatur: o 20,00 °C
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2.8 Ripple control signal analysis

ITI Rundsteuer Parameterization of ripple control recorder.

=

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

Setup of ripple control frequency

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

Parameter
Basic settings . —
Ripple-control frequency: | 7300 Hz

Lirnit [UN: 9.00 %

PQ-Events

&

Ripple control signal: OM / OFF
Bandwidth:

. Recorder time:
Oscilloscope

i

= (S B

x4 L

Trigger threshold [UN]:

Half-cycle
recorder

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

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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2.9 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: | 100V 3| O 200kHz

UL1: 100V O 500 kHz

uL2: 100V @® 1 MHz

UL3: 100V O 2 MHz

UNE: 4100 v O 4 MHz
Triggerverkniipfung - CrossTrigger ] Intervalltrigger

Oszilloskop

10ms RMS

92



We take care of it.

2.10 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:

Frequency eange

Measurement
setting

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

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.

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: 1208-206

7 HE data record
B etti
asic sexings Recording 2kHz to 170kHz
200ms Min values
e 200ms Max values
Frequency range
2 kHz 8| kHz
Oscilloscope
@ 200 Hz 70 | kHz

Set start frequency

Half-cycle I

recorder

Measurement setting
Phase - Neutral

® Phase - Earth

Ripple control

Scheduled
Operation

£

BEREEEEE

Update

168 | 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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2.11 Scheduled Operation

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

Programming the PQ box via a time job

It is possible to start and stop the PQ box via a preset time schedule.

Example:

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

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

L

01.01.2000 - 00:00 01.01.2000 - 00:00 o

4

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

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

Step 3
mobil software.

Step 4 Confirm message "We recommend an update" with Yes.
Start the Firmware Update.

Step 6 PQ-Box reboots automatically after the update is finished.

Update notification

Depricated firmware version: PQBOX300 X

0 Your Box is provided with firmware versions: ~ The software verifies the firmware status when
Boot: 0.208 . . .
MCU: 4116 connecting to the PQ-Box. If a newer firmware is
DSP: 4053 ; ;

vailable, the following m rs.

HE Boot. 0,010 available, the following message appears
HF-MCU: 0.037
HF-DSP: 1.027
HF-FPGA: 0.009

The latest firmware file is automatically selected

Update PQBox

Firmware File: #PQBO)(SDD_MCULW‘I 20_DSP4v053_HFOv020_BOOTOv208.upd
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2.13 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
con-nected 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 (15t 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

E Grundeinstel... Update Messgerat

MCU-Bootloader: hwobil\firmware\PQ-BomUD\BooTIoader\PQBOOUv202.upd‘
Grenzwerte MCU-Update Datei: }Q mobil\firmware\PQ—Box1DD\MCU\PQBOXMCU_QVD24.upd‘
Tm DSP-Update-Datei: ’WPQ mobil\firmware\PQ-BoMDD\DSP\PQBoxDsp,VMW6.upd‘

VW Oszilloskop

Lizenz Messgerat

'r 10ms RMS
IJ Rekorder Seriennummer:
@ Lizenz Code:

Rundsteuer

Zeitsteuerung

Update

No restart is necessary between updates of the individual modules.
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2.14 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.
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3. Edit measurement data

3.1 Data converter

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 parameterization of a 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

MNominal Voltage LL:

Change Current
Original Value New Value Factor

Transducer factor [1: 1.000 000000

Transducer factor |2:

1.000

Transducer factor |3: 000

1.000

Transducer factor IN: 000

Change Timestamp

Original Start MNew Start
Date: ~ 12/12/08
Time: z 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.
Step 3 With Apply, the measurement data is now converted and saved as a copy of the
original file.

The corrected measurement file is now saved as a copy of the original file with the extension "New" in
the standard directory. If everything is correct, the original file can now be deleted. An edited file can be
edited again at any time.
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3.2 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

A. Select Measurement

Datapath: | D:/A-Eberle-Produkigrupp: PQ Box ‘ @ O Load Combine Delete
D;te Type Version Size Comment 1 Comment 2 Commr *
4 13.11.2012 13:04:37 200 v1.227 20479 KB Presse - Fertigung_000 U min | max Lant
12.09.2012 10:18:56 100 V01.140 2000 KB Biogasanlage_000 Uberspannungss
25.06.2012 14:42:39 100 V01.138 11459 KB Wohnhaus_000 Uberspannung
L 2401.2012 1443:47 100 V01.132 7422 KB Masschine produziert Uberspannung bei Ausschalten_000 10ms RMS Rekol
£ 20122011 11:36:17 100 V01.140 89391 KB LVRSys_000 PQ Box Blum DC Spannung
3256 KB Frequenzumrichierausgang Teil 2000 [ asgang LLund
| 0L119 | 30209 Kb Frequenzumrichterausgang Tei 1000 | |AsguagLLund
V01.130 2634 KB Uberlast von Asynchronmotoren Oberschwingungen_000 Uberlast von Asy
V01.130 13029 KB Probleme Solar Wechselrichter_000 10 ms Rekorder

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 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 PQ-Box 50 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 4 v
Inter-harmonics light light light v v
2-9 I.(Hz Voltage har- i i expert v v
monics

2-9 I.(Hz Current har- ) ) expert v v
monics

Direction of harmonics expert expert expert 4 v
Timing chart light basic+ basic+ v v
Power Harmonics expert expert expert 4 4
Details light basic+ basic+ v v
U/l 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 "Oscil-
loscope" card. The sampling rate depends on the PQ-Box model used:

Model Sampling frequency
PQ-Box 50 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:

® allvoltages ,line-to-line” (U12, U23, U31)
@ allvoltages ,line-to-ground” (UL1, UL2, UL3, UNE)
® 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 kHzI-Harmonics ~ Direction  Timing Chart ~ Power Harmonics ~ Details  U/I/Phase

Power PQ-li») Frequency

Sample: [2048 |+

0400 F 0000 Hz
Voltage
|- 400,000 uL1 231084V
uLs: 231060V
L 300,000 Utz 400239V
u3t: 400236V
Current
L 200,000 1 21261 A
| B 63807 A
A\ a a
i [\ \ [V L 100000 Marker
AVARVA AVERVA AV S
] / \ \ N —
. //. B .//'
-0,800 / \ / \ /wvm
8 e A B = s i
/ /
N/ VARV, V2NV S —
-1,000 - \ / / Pl
\/ \ - -100,000
] AV \V
'l.ZDD*I T : : -
0 500 1.000 1.500 2,000 Sample diff. l:l
UL [mUL2 [mU3 mUNE mUT2 mU23 mU3t (e[ [ms omN Value: 1

15.01.2021 15:04:32

Sampling rate

right corner.

Overview

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

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:

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

HF Oszilloscope card

Messgerat: PQ-Box 300: HF +RC +Wifi: Ver: 4.120 Sn: 1743-204

Oszilloskop ~ HF Oszilloskop ~ FFT Spektrum ~ HF Spekitrum  Harmonische  Zwischenharmonische 2 - 9 kHz Spannungsharmonische 2 - 9 kHz Stromharmonische ([, Frequenz

T T T T T T T T T
0 1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000 9.000 Abtastwert-Diff.

m ULl UL2 |mUL3 M UNE Messwertdifferenz:

04.12.2020 13:30:06

400,000 - F 49.994 Hz
Spannung
ULT: 232.845V
300,000 o uL2: 232353V
uL3: 231987V
UNE: 0.197 V
200,000
u12: 403.053 V
uz23: 401.894 V
u31 402.566 V
100,000
Strom
I 0000 A
5 comd 12 0.000 A
13: 0.000 A
IN: 0.000 A
-100,000 — Marker
200,000 — Messwert 1: |:|
300,000 o
Abtastwert 2: |:|
e [ ]

@ The voltage channels can be activated or deactivated via left click into the legend.
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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

PQ-Box 50 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:

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

;UUDUUUD | Calculation method IEC 61000 -4 -7

FFT Spectrum card

PQBox: hd 0.3kHz | 2.20 kHz

U/I/Phase | Power |PQ-Box Status Frequency
F 49957 Hz

Oscilloscope | HF Oscilloscope| HF Spectrum | Harmonics | Interharmonics | 2- 9 kHz U | 2- 9 kHz | | Direction | Timing Chart | Power Harmonics | Details

25

uLt: 232186V

(mv]

Value AUX: -27.69°C

Marker 1

Curve 1:
Semple 1:
5+ Value 1:

Marker 2

Curve 2
Sample 2

N J.u..l..hlJ S

T T T T T 1 Marker difference
4,000 8,000 . 12,000 16,000 20,000 A—

WLl UL2| (W UL3| | M UNE| |m U2 WU WUl mn 2 mB | mN Value diff:

24112022 12:15:42
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The following functions are available in the "right click" menu:

Print

Copy image

With DC

Divide axis

Maximum
value logging

104

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

illoskop  HF Oszilloskop

120,000 -

100,000 -

£0,000

mv]

60,000

40,000

20,000

FFT Spektrum

HF Spektrum  Harmanische

Zwischen|

hat

rmanische 2 - 9 kHz Spannungsharmonisc

he

2 - 9 kHz Stramharmonische  Richtung Harm

Pegel-Zeit-Diagramm

Harmonisct ¢ b, Frequenz

“II !HHU.J.} LU s b b b b s b b

40

50

]

]

80

90

m ULt

100 110
[kHz]
UL2 EUL3 M UNE

120

130

140

150

160

170

180

190

200

F 50016 Hz

Spannung

uut 228888V
uL2: 9182V
uLs: 10707 V
UNE: 14863V
Uiz 23112V
23 1527V
U3t 231556V

" 0.000 A
12 0.000 A
12 0.000 A

IN 0.000 A

Marker 2:
Abtastwert 2:

Messwert 2

Abtastwert-Diff.

Messwertdifferenz:

15122020 13:21:49

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

HF Settings

Limit curve

kHz range with 200 Hz bands.

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

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.

Starting frequency of grouping at 8 kHz

8 kHz to 10 kHz = first frequency band, 168 kHz to 170 kHz = last frequency band

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 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

£ Dislog T x
Messgerat: PQ-Box 300: HF +RC +Wifi: Ver, 4120 Sn: 1808-206 @ ©® Ei
Oszilloskop ~ HF Oszilloskop ~ FFT Spektrum  HF Spektrum  Harmonische  Zwischenharmonische 2 - 9 kHz Spannungsharmonische 2 - 9 kHz Stromharmanische  Richtung Harm  Pegel-Zeit-Diagramm  Harmonisct ¢ », Frequenz
F 49,995 Hz
Spannung
uLt: 228900V
e uz 8151V
uLs: 10684 V
an,000 - UNE: 14838V
U1 231132V
u23: 1535V
35,000 o
u3t: 231584V
Strom
ooy n 0.000 A
12 0000 A
% 25,000 13: 0.000 A
IN; 0000 A
20,000 -| Marker
Marker 1:
Abtastwert 1
15,000 —
Messwert 1
10,000
Marker u
5,000 Abtastwert 2 278 kHz
J l H l ‘ j \ ] I Messwert 2 48,0568 mV
o dLLLLLL TP T LT b
2 24 238 252 26,6 28 24 2,2 336 s 364 7.8 9.2
k] Abtastwert-Dff:
ULl BU2 WUL3 BUNE
Messwertdifferenz:
15122020 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 1

Oszilloskop ~ HF Oszilloskop ~ FFT Spektrum  HF Spektrum ~ Harmonische  Zwischenharmonische 2 - 9 kHz Spannungsharmonische 2 - 9 kHz Stromharmonische  Richtung Harm  Pegel-Zeit-Diagramm  Harmonisct* »,  Frequenz
9,00

; 50000 Hz
Spannung
uLt: 228836V
= uz 2,148V
us: 10682V
UNE: 14838V
7,00 -
Utz 231067V
uz3: 1537V
ornd ust: 231520v
Strom
n 0000 A
5001 12 0.000 A
g B 0000 A
N 0000 A
400
300
2,00
1,00 o
nlm,.|. . ..\l..‘|.‘\|..\|..||.‘.|..|..|..\.‘...\......

——T T — T — T T T T T T T T T T T
2 3 4 5 6 7 B 9 10 11 12 13 14 IS 16 17 18 19 20 20 2 23 24 25 26 2 28 20 30 31 32 33 34 35 35 37 M I3 40 41 42 43 44 45 46 47 48 43 50
[wun [wuz [wus mune sui2 mu2s muz w0 o2 mE BN

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: PO 1

Oszilloskop ~ HF Oszilloskop  FFT Spektrum  HF Spektrum  Harmonische  Zwischenharmanische 2 - 9 kHz Spanaungsharmonische 2 - 9 kHz Stromharmonische  Richtung Harm  Pegel-Zeit-Diagramm  Harmonisct* ¥, Frequenz

004 ; 50003 Hz
Spannung
uLt: 229047V

004 uz 2153V
us: 10638V
UNE: 14858V

00 Utz 231281V
uz3: 1541V
ust: 231738V

0,03 - Strom
1 0.000 A
12: 0.000 A

Fon | 13 0.000 A
IN: 0.000 A

002

0,01

i ‘ ‘ ’ J ‘ ‘ ‘ ]

‘ LLiddd HHH H“I‘ j“w]““

s 25 | 45 &5 | ms s | 15 | ds 185 | aas | ms | 2s | 245 | s | wms | wms | ms | M5 s | s | 405 415 s | des | 4as
[wun [wuz [wus mune sui2 mu2s muz w0 o2 mE BN

15.12.2020 13:36:24

@ 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.

harmonic interh armonic
subgroup n+1 subgroup n+2,5
DFT outpit
harmonic
order n nt+l n+2 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.

It is always the center frequency of the respective frequency band that is displayed.
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 Spektrum  HF Spektrum  Harmonische  Zwischenharmonische 2 - 9 kHz Spannungsharmonische 2 - 9 kHz Stromharmonische  Richtung Harm  Pegel-Zeit-Diagramm  Harmonisch® b, Frequenz

18,000 - 2 [ so007hz

Spannung

uL: 228529V
16,000

uLz 9.136V

uLs: 10674V
14,000 - UNE: 14818

vz 230.758 v

u23: 1540V
12,000 7 u3t: 217V

Strom

n 0.000 A
10,000 |

2 0.000 A

E 13: 0.000 A

8,000 IN: 0.000 A

6,000 -

AR

20 23 25 27 20 A 33 35 37 38 44 43 45 47 43 S1 53 ss S7 S8 61 63 65 67 68 71 73 75 77 78 81 83 85 87 89

WULI (WUL2 [WUL3 WUNE WUI2 ®U23 EUd

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,=U, -1, -cosp,

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:
Oszilloskop ~ HF Oszilloskop  FFT Speidrum  HF Spektrum  Harmonische  Zwischenharmonische 2 - 9 kHz Spannungsharmonische 2 - 9 kHz Stromharmonische  Richtung Harm  Pegel-Zeit-Diagramm  Harmonisch®| »y  Frequenz
10,00 F 50.012 Hz
Spannung
.00 uLn: 229424V
uLz: 9.170v
uLs: 10716V
600
UNE: 14883V
vz 231,660 V
+00 u23: 1548V
u3t: 232124V
200 Strom
1 " 0.000 A
12 0.000 A
F o000 J} | ol SR | O S S B | SR | S . ST SOS S S ESUOOF SO PP SO . S
- 13: 0.000 A
IN; 0.000 A
-2.00 ]
4,00
-6,00
8,00 -]
R T T T T T T T T T T T T T T T T T T T T T T
2 1 6 7 8 9 W u B B ¥ 15 K ¥ B B 1 n ®x 5 ® ¥ B B L
UltHiHe P ® @ WP @ ® F B ¢ ¢ ¥ ¢ ¥ ¥ ® F ® ® ® ® ¥ ¢ ¥ ¥ ¥ ¥ F ¥ o F ¥
W & ¢ P r P ® © ® ® ¢ € F © ¥ F F ¢ ¢ 0 ¢ ¢ ¢ r F F © © ®
Ui @ I T - T T T T S T SR R S T I T T T
[woc [wue [mus mn o2 mi

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

20KV (110kY) verschiedenen Messorten vergleichen
| —
400V (20KV) A — IH5
4&/\: M 924 100 f&; Messpunkt A

1000
U H1
,.dddﬂ.ﬁ:,l:'
9 —
‘4 — AN
\L/:I [1 \A} Messpunkt B

U H1

Summe = 55,5A j(210,5°) |

| 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 to 60 minutes).

All measured variables of the PQ-Box can be accessed via the selection window on the left-hand side.
The measured values in the online level-time diagram are filled as long as you are in the online data. You

can switch between all online windows at will.

Via the right mouse button menu, the scales can be adjusted or the image can be copied to the clip-

board.

Timing Chart

Messgerat:

Oszilloskop | HF Oszilloskop | FFT Spektrum | HF Spektrum | Harmonische | Zwischenharmenische | 2- 3kHz U | 2- 9kHz!| | Richtung Harmonische|

Auswahl Ischen

Auswahl
Frequenz
& . F(1s)
Spannung
¥ Usff

¥ THD
~ mE THDL1
THDL2
THDL2
THDNE
THD12
THD23
THD31

Ungeradzahlige Hermonische

Geradzahlige Harmonische
Zwischenharmonische

Supraharmonisch
Supraharmenisch

Winkel der Spannungsharmonische.

Unsymmetrie
Unsymmetrie (Null/Mit)

Phasenwinkel

2323
2232
221
2320
2319
2318
2317
2316
2315

230

v

225

213

Hz (2.

Anzeige loschen

Zeitfenster:

Harmonische (Winkel und Leistung) | Details | Zeigerdiagramm

e

T T T
-130 -100 -30
[sec]

UL1 i THDL1 i F(1s)

Frequenz
F 50,014 Hz
Spannung
uu
uL2
uLs:
UNE:
Uiz
uz;
uzt:

Strem
:
12:
13:
IN:

AUX-Eingang

Messwert: -27,66 °C

24112022 12:23:22

[i]
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4.10 Power Harmonics

The following charts listing the phase angles and power measurements of the 2nd to 40th ordinal har-
monics.

Reference phasor

Oscilloscope | HF Oscilloscope | FFT Spectrum | HF Spectrum | Harmonics | Interharmonics | 2-9kHzU | 2 - 9kHz | | Direction | Timing Chart

Details | U/I/Phase  Power | PQ-Box Status
@ Reference phasor () Quadrant representation () Numerical representation

Number of diagrams: |8 M Phase U1 /UTE| |l PhaseU2/UIE |l Phase U3/ UIE | [l Phasell/UIE Phasel2 /U1E |l Phasel3 /UIE

H3

H5
. w . b
® 6. w® So-

80
’sp
\
o
7S
o

) # £ #
’Iég' o ‘I‘,o‘ .
90 90
I(H 1 (HS)
u 1.06 A j-149° L1 126 A j-78°
L2 1.22 A j-168" L2: 1314 j-66°
L3 1.57 A j-156° L3 1.79A j-84°
H7 Hg
90 N 90°
o %o o° So
9, 2,

|
/
|

180°
%
& "%
"-..___
3. o

The picture “Reference Phasor” shows the angle of the voltage harmonics and current harmonics with
respect to the fundamental voltage.

The number of harmonics that you want to display in parallel can be set.

Number of diagrams: |8
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Quadrant representation

Oscilloscope | HF Oscilloscope | FFT Spectrum | HF Spectrum | Harmonics | Interharmonics | 2- 9 kHz U | 2 - kHz | Direction | Timing Chart #c.ci Harmonic: | Details | U//Phase | Power | PQ-Box St

Reference phasor @ Quadrant representation Numerical representation

Number of diagrams: |4

H3 H5
L1(-138%) L1(-81%)
L2 (-138 L2(-83
L3(-1287) L3(-81%)
P (H3) Q(H3) S (H3) P (H5) Q(H5) S(H5)

L 4w -1.25 var 1.89 VA L1 202w -12.33 var 1250 VA

L -23TW -2.15 var 3.20 VA L2: 1.83W -14.44 var 14.56 VA

L3 -1.98 W -2.52 var 321vA L3: 263W -16.17 var 16.38 VA

This representation shows the power flow of the active power of the selected harmonic.

Numerical representation

Oscilloscope | HF Oscilloscope | FFT Spectrum | HF Spectrum | Harmonics | Interharmonics | 2- 9 kiHz U | 2- 9 kHz || Direction | Timing Chart| Harmenic: | Details | U//Phase | Power | PQ-Box Status

Reference phasor (O Quadrant representation @® Numerical representation

foltage phase angle [*]
L1 66 73 | 123 -160 -154 95 -143 149 76 101 74 -20 18 136 -176 107 -138 66 -1M7 171 90 119 142 | 107 -171 -24 -121 59 -168 -172 141 -130 170
L2 139 56 102 -156 -24 -106 94 143 160 65 59 95 68 143 1 7. 16 -33 131 172 -136 143 -167 -161 104 -120 B4 61 119 121 34 128 0

L3 -155 78 -156 -14 83 -142 145 1 14 8§ -2 77T 145 B 13 142 44 167 119 36 139 126 -148 137 B4 | -170 95 -145 173 81 110 O

Current phase angle [*]
L1 70 150 171 | 79 111 | 134 72 105 112 131 | 65 -129 | -104 -124 S50 157 127 24 177 63 | 93 -143 @ B 5 126 52 | 168 -77 | 36 |-167 -117 172
L2 49 -165 -165 -74 -13 150 -70 -118 88 131 -141 -168 124 -117 -16 134 19 9 -1 42 91 151 152 61 o 167 -158 -167 -177 126 0 12 8

L3 73 154 87 B4 63 160 94 -116 64 108 54 -154 -134 101 16 142 170 -23 -109 105 91 -168 162 57 -53 81 166 -164 -92 -120 14 119 O

Harmonic phase angle [*]

10 -139 99 -126

8
3
&
g
g
3
]
2
3

L1 135 -137 | 48 -81 94 131 .71 -106 -36 -176 -149 | 69 -109 -91 | 151 52  -13 -2

L2 -173 -1339 54 82 -1 104 -24 -100 -112 67 -160 97 -56 -100 14

b
8
B
3
g
&
8
8

104 73 M7 132 64 4 34 120 85

&
8
&
&
&
4
8
g
8

L3 82 -128| 156 72 49 107  -48 .99 65 24 -102 53 | 68 -105 131 0

£
&

132 | 43 -114 -4

Harmonic real power [W]

L1 0 A o 2 0 0 0 0 o o [} 0 0 -0 0 0 o o 0 -0 -0 0 0 -0 0 0 o 0 0 0 o 0 o
L2 -0 -2 -0 2 o -0 0 -0 0 [} -0 -0 [ 0 o [ 0 o e 0 o o o 0 -0 o 2 0 0 o 0 -0 0
L3 o -2 0 5 o -0 [} 0 o -0 [} 0 o -0 [} 0 o o 0 [ o o 0 -0 o 0 o 0 o [} 0 0 o

Harmonic reactive power [Var]

L1 o -1 0 12 0 1 2 0 0 -0 0 0 -0 -0 £ o0 0 -0 0 [ o 0 0 0 0 0 € o0 0 L] € 0 0

- 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
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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: 4.120 Sn: 1814-104

oscilloscope  FFT Spectrum ~ Harmonics  Inter-Harmonics 2 - 9 kHz U-Harmonics 2 - 9kHz |-Harmonics  Direction  Timing Chart ~ Power Harmonics  Details ~ Ufl/Phase  Power PQ-I4{»} Frequency

F
Voltage
w2
Power Power factor THD Short time flicker
P1: PF1; THD UTE: Psti: N
P2 PF2. THD U2E pst2 v
P2 PF3: THD U3E: pst3: vz
P total PF total THD UNE: Ripple control 1
s Phase angle THD U12: i iwent
= PHLI: THD U23 L2: »
o PHL2 THD U31: & s
§ total: P ron Symemeuu 001% 0

cos PHLT: 0971 THD 12
cos PHL2 0971 VD E
cos PHL3: 0972 THD IN:

AUX

Measured 083 mV

value:

Reactive Power fundamental  Distortion Power Reactive power modulation  Reactive power unbalance  Reactive power total
avi D: Qmod 1 65.635 Var at
Qotal: | 6,587 Kvar| Dtotal:| 9961KVar| ~ Qmod total; | 483.322 Var| Qu: [ 19.017 Kvar Qtotal: [ 11951 Kar]

15.01.2021 15:05:47

Explanation of the power measurement values in the online data:

P — Active power
S — Apparent power
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)

Q=2\/QV2+D2+anod+Q§+Q,2,

For further information on reactive power calculation, we recommend our info letter "Defini-
tion and measurement of power measurement quantities according to the DIN 40110-2 and
@ IEEE 1459 standards with the PQ boxes". This can be downloaded from our homepage:

https://www.a-eberle.de/en/downloads/information-letters-publications-calculating-
tools/information-letters
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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

p | FFT Spektrum | HF Spektrum | H; ische | Zwischenharmonische | 2 - 9kHz U | 2 - 9kHz | | Richtung Harmonische | Pegel-Zeit-Diagramm | Harmonische (Winkel und Leistung) | Details Le
90" Spannung
- M Phase U1/ UTE 00°
a0 0+ ae
I Phase U2/ UTE 1198

I Phase U3/ UTE

M Phase UN/ UTE 00°

8 2, I Phase U12/ UTE
I Phase U23/ UIE
M Phase U31/ UIE -149,9°
Strom
M Phasel1/U1 7.2
.
(=] Phase Ul /UIE P 157.0
f > ) Phase 12 /U2
M Phase 3/ U3 8T
&
% §
©, 3 p
w7
7>, y
20 Y

-90°
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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 - 9kHz I-Harmonics  Direction  Timing Chart ~ Power Harmonics  Details  Ufl/Phase  Power  PQ-I4{»} Frequency

F
u 2 Voltage
vz
Current
:
LI 4490 KW| QY (HD)] 1109 Kvar| @S (HD | ae2skval =P | 8993 kw| = QVHD)| 2207 kvar| ®SHD | sac0kva] 12
=0 | 1656 Kvar| =Q | 1994Kvar| =S | 4913kva] =D | 3323kvar| Q| 3g89kvar| =5 | sssmkval
L3 System
LI 13483 kW] = QV(HD) 3284 KVar| WS(HD) | 13877kvA| WP 26966 kw| = QY (H1)] 6605 Kvar| WSHD) | 27.763 KA
=0 | 4979KVar| =Q | 5965Kvar] =S | 14r43kiA] =D 9g61kvar] =Q | 11951 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 "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

Date and time

Trigger via Software

Status of the selected PQ box

PQBox: ™

Oscilloscope | FFT Spectrum | Harmonics | Interharmonics | 2-9kHz U | 2 - 9 kHz | | Direction | Timing Chart | Power Harmonics | Details | U/l/Phase

Duration of measurement:

Number of oscilloscope Recorders:

Number of RMS Records (10ms):

Number of RippleControl Records:

Mumber of Transient Events:

Number of PQ-Events:

Date: 5/20/22 Time:

IP-Adress: 172,168.2.63 Subnetmask:

Total RAM-PQ-Box [MB]:

available RAM PQ-Box [MB]:

Battery loaded [%]:

@®  Power Supply Mode
O  Battery Mode

143420 Time Zone:

Gateway:

Trigger

GMT+1h

17216821

Power

Frequency
F: 40975 Hz
Voltage

uLt: 2

20.05.2022 14:54:22
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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 O °.
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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 P (10 min) and Long tern flicker levels Py (2 h) are calculated for the star
and delta voltages. Pt and P 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 s
P =3— > P
1t 12 IZZI: 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 - H40
H2 - H50

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

THD voltage:
40
> Ul
THD = V=2

THD current in %:

/40
2
> I
v=2 Y

h
THD(A) current in Ampere:

40 o)
THC=| > I
n=2
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PWHD - Partial Weighted Harmonic Distortion
The partial weighted THD calculates the 14th to 40th harmonics.

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

Sn-c,
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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 [%].

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:

1
UI_PS =§'(l_]w_, +a-U,y, +QZ '(_]3N—1)

1 2
I, ps =§'(£1—1 +ta-1,,+a ‘13—1)

Negative sequence:

2

1
Ui ws = §'<Q1N1 +a U,y +2'Q3N—1)

1 2
llfNS = g'(lw—l +a Ly, +Q'£3N—l)

Zero sequence:

1
U s ZE'(QIN—I +U,n, +l_]3N—1)

1
I, = g'(llN—l +1,y, +£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 intetharmonic
subgroup n+1 subgroup n+2,5

n+1 n+2 n+

3

harmonic
order n

Example:

=+ Ungeradzahlige Zwischenharmonische
o8 [ HL

"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):

1 n-N+1 P
2 2]

|Un—10/12| =

S

Current harmonics:

|[n—10/12| =

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, Yo

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.
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Reactive power / Reactive energy

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

a) Simplified power calculation

Reactive power without unbalanced reactive power calculation:

Q=~/QV2+DZ Qsy=QLl+Ql2+QlL3

b) Reactive power calculation according DIN40110 part 2

Reactive power calculation with unbalanced power:
_ 2 2
O om = Sgn(q)L—lO/u)'\/SL—IO/Iz — P o

Oionr = Sgn(¢1—10/12 ) Y S120/12 - 1)1?)/12

Reactive energy:

"Supply reactive energy" inductive reactive energies +EQ.

Os(n)= |QL710/12(”‘)| JUr: Q) 9,,(n) 20
Qs;(n)=0 Jiar:Q; 1012(n) <0

"Consumer reactive energy" capacitative reactive energies -EQ.

Oy (n) = |QL—10/12(")( Sir:Q;_151,(n) <0

90°

cos ¢ = positiv + ind
LF+

cos ¢ = negativ + kap
LF+

180° 0°

cos ¢ = negativ + ind
LF+

cos ¢ = positiv + kap
LF+

I v

270°
P-, Wirkenergie - P+, Wirkenergie +

125



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:

x© 2
D=U-| X I,
v=2

=

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)

Q4

rot: cos(phi)

phi) = VDE-AR -N410)

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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We take care of it.

Apparent Power - S

In the setup of the PQ Box variants of the power calculation are adjustable:

a) Simplified power calculation
S=\P+0’
b) Power calculation according DIN40110 part 2

Conductor apparent power 4-wire system:

SL = ULNrms ' [

Lrms

Conductor apparent power 3-wire system:

S, =U

LOrms ~ L Lrms

Collective apparent power in accordance with DIN40110:

31rms

S =U..-I 21 \/ 2 2 2 2 2 2
z z z UE - 5 ) U12rms + U23rms + U + UlNrms + U2Nrms + U3Nrms

4-wire network:

2 2
lrms 2rms + I3rms + INrmS

I =1}, +12

3-wire network, [1+12+1320:

1 2 2 2 2 2 2
UZ = 5 ' \/U12rms + U23rms + U3 lrms + UlErms + U2Erms + U3Erms
_ 2 2 2 2
IZ - \/Ilrms + IZrms + ]3rms + IErms

Geometric Fundamental Oscillations - Apparent Power:

*

S¢ = 3'[Q17PS 'llfPS +Q17NS .llfNS +Q1fzs 'llfzs]

127



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

ZPL(n)

2048
(200 ms values) with conductor index L ={1, 2, 3, E}

P o=

The 10 min values are calculated as linear averages.

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

P,=F+P+P

Fundamental oscillation - active power (line):
P = RG{EG}
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 meas-
urement 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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