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1. Evaluation software WinPQ mobil

The power quality analysissoftware WinPQ mobil supports theortable network analyzers
PQBoxONE PQBox 50,PQBox 100*,PQBox 150, PEBox 20C0andPQ Box 300

@ *+ As ofWinPQ mobil 8the software no longer supports the parameterization and
online analysis of RQBox 100for compatibility reasons. However, its measurement
data can still be opened and analyzed.

The legacy version of WinPQ mobil is required for parameterization and online an:
of a P@Box 100. All versions can be downloaded free of charge at

i 13

www.a-eberle.de/winpgmobil-software-en

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

The network analyzesoftwareis suitable forevaluationsin 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 poer quality according testandard EN50160 IEC6100@2-2, IEEE51%r the
standard for industrial networklEEC61002-4. Many more standards from all over the world are includ-

ed in the software, too.

Automatic reporting according to the compatibility levels of E30160, IEG10002-2,
IEC610002-4, IEEE519, etc.

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

Data acquisition of longerm data and events

Statistical longterm analyses

Correlation of events and different measurement data

Userfriendly, useroriented evaluation


http://www.a-eberle.de/winpq-mobil-software-en
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1.1 Software ¢ Installation / Removal / Update

System Requirements:
Operating systemMicrosoft Windows3, 10 orll
Memory, at least 2 GB

The WIinPQ mobil software is available free of charge int#dversions.

Installation of the evaluation software:

To start the installation of the evaluation software, place the installation CD in yo®@\Ddrive. If the
Autostart function is activated, the installation program starts automatically. Otherwise, go to the root
directory of your CEROM drive and start the program by doualécking the filesetup.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.

@ Pleaseristall the softwardn a directory in which yobavethe rightsto read and write data files

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

Uninstalling the software using the system control:

The components are removed from the PC using the Wind@ysteém contrat ®

Under 'Programg& = & WinPFRMbbd and delete tiS S @  dzl G A 2y ®ehibugbuttddB 6 A U K
All parts of the program, including the generated links, are completely removed after a single confirma-

tion. Before uninstalling the prograrall runningcomponents must be closed.
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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/winpgmobil-software-en

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

Software Update >
The WinPQ mobil software can automatically search online for program updates. If a new version is

available, a corresponding message will appear. This must be confirmed before installing a new
VErsion.

Search Updates

Check now for available updates: Check for updates

Automatic updates
Automatically check for updates at regular intervals

Check for WinPQ mobil updates: On program start

Status

Every thing is up to date!

Ok | Cancel

Please update both, the software and the firmware of the By, to avoid problems.


http://www.a-eberle.de/winpq-mobil-software-en
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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 mﬁ

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 Magic

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
S —

< Back Cancel < Back Cancel
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1.3  WinPQ mobibtart 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 settingéSee chapteR: Parametersand standard limitsof PQBoX)
@ Onlinemeasuremen{See chapted OnlineAnalyss)

> Correction of data (Seshapter3.1Data convertey

Icons in the start screen of WinPQ mobil software

Data L Setup Adden View Help
|\ mom .- |
c  Information

8 X
System:

Nominal Voltage PE/PP (primary):

Frequency:

lrk-l| forma

= | Interval
e | Ripple-control Frequency:
Start:

Details

End:

Duration:
Number of Intervals:
PQ-Box:

m

Oscilloscope

Dat ~|Tim | Trigger

‘Puminnnt record

Overview data & X

PQ-events:

Statistics events:

\PO-uuntsl Ripple control sign... I'I'llnsiantlth‘-:y:Ia‘ )

Permanent record:

WinPQ mobil aumatically scans the PC for connecte@®®@s when the software is started, a device is
connected via USB, or the F5 key is pressed.

10
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1.4 General Software Settings

1.4.1 Changing the language

The evaluation software languagel y 6 S OK I y 3 S RmehuyAftér Khdngidg{tcSainéwhlah3d & ¢
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 assigteed specific colar. There are two different settings possible:
Windows native and Black magic. For print always the colors Windows native aréCos@d. can be
reset to default settings, too.

Colour settings menu Colour selection
sl - EM50160 / IECE1000-2-2 57 Select Coler X
Addon  View Suppeort Help Emrmiz <
| Llanguages k|
i _
[ Designs »p I Color2
General Settings B Color3 HEEENR ]
Report Settings I Colord Bdc s een e,
Current Harmenics Limits I Colors
Custom colors Hue: Redt:
CSV Format B Colors OO0 00000 . T
Visualizatien of Harmenics B Color7 CICIC I val: Blue:
Connection Manager B Colord Add to Custom Colors s
Software Update Color 8 Cancel
Bl Color1d
| cColern
Bl Colori2
Colors default setting

11
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1.4.3 Export preferences

In the menu option dta 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
Addon View Support H Output Format ? X
! Languages 2 Delimiter
Colors L
Comma (, @® Tabulator (*])
Designs 2
O Space () O Semicolon (3)
General Settings
Report Settings Decima
Current Harmonics Limits O Point () ® Comma ()

Decimal places:

Visualization of Harmonics

Date / Time
Connection Manager

DD:MM:YYYY ~ | [hh:mm:ss.### w
Software Update

Options

[ Suppress Header  [] Fill gaps

1 With Linenumbers ] With Flagging

O Intervall-based @® Timestamp-based

Cancel
Options

O Suppress Headetnformation such as designation of measuring job, device number and meas-
uring interval are not displayed in the header.

O Fill GapsGaps in the measuremeate filled with O in case of interruptions of the measuring
job. All time intervals are continuous with constant interval.

0 With FlaggingDisplay whether measurement data were marked due to a fault according to
IEC610004-30 in the data export or not.

O  With Line numbers

0O Interval-based Extreme values of voltage and current are displayed with the time stamp of the
respective interval.

0 Timestampbased 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 CommonSetup

In the generakettings,the properties of PQ reports can be edited.
TheLogosection offers the possibility to define a customized logo for the header of all automatic PDF
reports.

GeneralSettings Change common settings
Addon View Help

Languages aaore
Default Colours 3 a-eberle
Designs 2

Company:

I}) Department:

Report Settings

Customer: Phone:
C5Y format Address: Reason:
Visualization of Harmenics Contack
Connection Manager e

Logo (1200x400, 300dpi)
a-eberle

Company

Department

Phone:

nt PQ-Box

¥ Synchronize PQ-Box time at every establishing of a connection

In sectionHeader Labelst is possible to define the title of 5 comment fields in the header of the
reports.

The CO2section provides definition of an individual CO2 factor, which can be used to calculate the
produced ammount of CO2 in lostgrm data.

Time synchronization of the PQ box

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

13
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Enter comments to the measurement

Data Layout Setup Addon View Help

| Q) b b e VS

= Information & X
=] pl
g System: | Delta high-leg |
E  Nominal voltage PE/PP: | 120,00V / 240.00 V |
;:‘: Frequency: | 50 Hz |
g Interval: | 55|
' Ripple-control frequency: |
Start: | 03.02.2021 1
End: | 03.02.2021 16:53:
B Lo |— File name: |
Mumber of intervals: | 47 |
—_ Configuration: 21V - de |
PQ-Box type: | PQ-Box 200: T1 +RC +Wifi |
Serial-No: [ 1812-104 | Comment 1: 230V |
Eirssimees | a1l E Comment 2 | Company ABC J
| Comments | Device settings ‘ | Customer: I |
|Address: I |
_  Permanent record g X
£ |Contact: I |
2 License: PQ-Box 200: T1 +RC +Wifi
= |Phone: | (72123456 78 | o
i Selection [Reason: I | .
Z| > A 3:Data(150/1807) i
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
Z PQ-events: [90] WA KKK WK KX MK WM M x b b # x)I
L= | Permanent record:
. Oscilloscope: [12] | | il 1 10 1
o = - 1 | Half-cycle: [2] [ ] [ ]
o | ltems Selected: | C‘l ‘ Ripple control signals:
= | Transient:
Data completely loaded!

The fieldsFile nameand Configurationcan only be edited via the File Manageme
dialogue.

14
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1.4.5 Visualization oHarmoncs

The type of displapf harmonics can be set vigeup -> Visualization of Harmonic$he changever of
the voltage harmonics to "V" or "%" has influence on all sectors of the software (online analysis as
well as long term data and statistical evaluation).

0 Voltage harmonicand 29 kHz frequency bands
DisplayA y ol &”Bf fundamental oscillatiof)
O Supraharmonics 9150 kHz
DisplayA y oai@R. &k £ 0
O Current harmonicg THDCurrent
DisplayA Yy a lofefundamgental osdiationé or ¢:”nominal valué
O TDDSetting
&:"0f maximum leff or &:"0f nominal valué

Harmonics setup menu Change setup
Addon  View HE'F" etup Harmonics Views
| Llanguages 4 _ _ :
| Voltage Harmenics and Frequency bands 2-9kHz in:
Default Colours » -
1
DES'QHS 4 ® % of fundamental oscillation

General Settings
Report Settings

Supra-Harmoenics 9 - 150 kHz in:

vl
CSV format ® [dB(uV)]
I:} Current Harmonics in:
Connection Manager ® [A]

% of fundamental oscillation

% of nominal value (600,000 A)

TDD-Setting

® %% of maximum leff [Msec / 200ms / 3s]

% of nominal value (600.000 A)
Mominal value: F00.000 A
OK | Cancel

15
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1.4.6 Changing th&VinPQ mobitlesign

WinPQ mobibffers two different designs for screen displays

O Design Dark
O Design Light

Design menu ExampleaDesign Dark

Addon View Help
Languages 3 F ” ";‘_:u
Default Colours r
Design Dark
Report settings -
Limits 2-150 kHz '%
CSV format

Yisualization of Harmaonics

Connection Manager

In the 'Design Darksetting, all print jobs are printed iight design.

16
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1.5 TCPIPSettings

In order to establish a connection with the f89x 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.

TheWinPQ mobikvaluation 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 de-
vices are offered via USB, TCP/IP or WLAN connections.

@ Add new connection.
@ Edit selected connection.

@ Delete the selected connection.

Connection Manager Menu Add connections
Setup Addon View Help 4. Connection Manager x

LEHQUEQES [ 3 Connection List

Default Colours > Hﬂstname Description Port | Available | Enabled @
i {PQ-Box 300 KG 5001 yes

Designs » a6 | e s001 O

General Settings 172.1682.5 |PQ-Box 50 Test WLAN | 5001 O

Heport Settmgs 172.168.26 |PQ-Box 200 Biro 5001 O
172.168.2.94 | PQ-Box 300 Office 5001 no

C5V format

Visualization of Harmonics L

- . OK
Connection Manager % :

In order to establish a connection via WLAN, theB3Q must beat firstregistered 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 "18201".

Windows WLANSettings Connection successful

] O 10 20 PQBox150AP_1821-001

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

Weiter Abbrechen Trennen

Note on PQBox 50
The WLAN IP addressk@Box 50 is presetand cannot be parameterized.

PQBox 50with serial numberess than2301.xxx is 192.168.2.4
PQBox 50with serial numberhigher than2302.xxx is 172.168.2.4

17
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1.6 Transferring measurement data from H8px 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 WLiArface The power analyzer must be supplied with voltage
via the power supply unit

[ﬂ Open file managemerdand choose the tab Hard disk

Select target directory

Measurement . , .,

device Switch to tabdMeasurement deviceand choose the PBox to be read out
Show all available data records

Import Import selected data files to the PC

The displayed list shows all measurements that are located on the device memory.-8ickafig on
the "Import" button, the selected files are transferred to the previously defined target folder. A multiple
selection is pesible by holding the shift key

Download data records from PBox

Datapath: jvenderseminar PQ-Box: PQ-Box 300: HF +RC +Wifi: Ver: 4519 Sn: 2332-205 import | Delete
Date File name Ide
05.06.2024 12:18:33 14,9kHz Antriebstechnik Spannung und V4519 113 M
22.05.2024 16:46:58 D Buzz 200 Hz Supra ENS0160 - IEC6 V4,409 113 M
10:11:40 Test LVR alle Stufen ENS0160-IECE1 V4.400 113 M
3.03.2024 11:18:21 Mercedes CLA 250e 3phasig Iphesigiaden SO A (20052004 14371:26
024 14:33:38 Rundsteuer hoch Pegel Station k
Binireingang - Trigger
Aggregat 150kVA
Aggregat Klein
Schnellladeséule Porsche EN30160-IEC61
Elektronische Sicherung EVU KVS3162Bercht
Verteilung_|_Peak ENS0160 - [EC6
Resonanz 690V Industrienetz Zwischenh... Winch AFE 1 Is: e E/DAT:
Autobahn Solar, Schnellla Date Type Version

mercedes cla 250e
mercedes CLA250e
Modernes Wohnhaus
Bauernhof

2 Ladestationen
Postauto E-Mobil 2
Postauto E-Mobil

12.03.2023

2. messung Ber
Laden 1 phasig
Wrmepumpe

EN50160-1EC61
EN50160-IEC61
EN50160-1EC61

Yy ———

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

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.
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Measurement device

o Do you want to delete the downloaded files now?

X

a-eberle

Yes Mo
Yes Measurement data is deleted and tipeeviouslyoccupied memorynthe device isavailable
No The measurement data remains stored in the meter and can be downloaded from additic

PCs

@ We recommend deleting the measurement data from the device memory after
downloadto avoid filling the memory of the measuring device unnecessarily

1.6.1 Data administration

The tabdHard disk providesan 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

The search function can be used to filter all comments and descriptions by a search terr

Data administration with comment fields

Datapath: |D:/Messdaten PQ Boxen/Messdaten DACHCZ

Date File name Identification Comment 1

27.07.2022 11:05:43 6 Resonanz 20kV Netz U 25 und | 25 Pegel Zeit 1250Hz

31.03.2022 11: 1 Kleines Wasserwerk EN30160-1EC61000-2-2LV-def B6 Br@ckenglichrichter

21.01.2022 10:45:04 2 Kunststoff Spritzguss Ubergabe Polyplast

13.01.2022 09:52:24 4 Supraharmonische Kran ENG1000-2-4Class2 Supraharmonische Kran

23.03.2021 10:02:24 3 IBN PQi HYBRID_000 11.55 Uhr Filter aktiv 3 Sek Daten parallel

05.05.2015 09:45:17 5 ABO-Wind 20kV EN50160-IEC61000-2-2LV-def ABO-Wind

25.12,2014 11:07:28 7 Wiederzindender Erdschluss_000 110 kV Zelle 05 (Tr.01.03) wiederz@ndender Erdschluss_00|
File name Determines the name of the measurement data folder in the file system
Identification Name of the PQ box configuration

Commentlto 4

Free commene.g.location
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Using theCombinebutton, several partial measurements can be combined into a new m
urement file when multiple measurements are selected

Combine partial measurement files

A\ File Management

Import | Measurement device
Datapath: |D:/derno daten/PQBoxes_DemoData Delete
30.11.20271 08:28:15 20211130_0828_000 EM50160-IECE1000-2-2LV-def EMPTY EMPTY
07.02.2019 16:39:55 2 Fault in PE connection_000 Blankenhain, Amalienstrafed PE interruption
01.01.2019 15:38:04 Solar Plant G5/5 Low Voltage Supply Survey Solar Converter
196.10.2018 14:58:32 3 Transienten_000 ENG1000-2-4 Class 2 insulation error of converter  EMPTY
27.00.2017 09:38:26 Emobil Laden ENS50160 - IEC61000-2-2 LV - def EMPTY EMPTY
28.05.2017 14:15:06 4 Solar Converter_000 ENS50160 - 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
Usethe iconto conveniently and easily compress and seveaasurement data as a zfjje. Multi-

ple selection is also possible: Press CTRL + select several recordings with the left mouse button

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 datluring recording?" with "Yes"

Confirm the pause of the measurement

Measurement device *

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 p¢
button.

o Measurement is running again (recorder button flashes)
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1.6.3 Fast data transfer idSBdisk mode

The P@oxes 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 P@ox appears as a data carrier. All measurement data of the dé&vigeat-
ed in the "DATA" folder

B Open the measurement data management and select the "Import’ tab

@ ChoosePQBox/DATAlirectory.

Import Transfer data viddmport@button.

Select PQBox as data carrier

fard disk ‘

surement device

<

Datapath: |sdaten DACHCZ @ O Q PQ-Box: | PQ-Box 300: HF +RC +Wifi: Ver: 4,520 Sn: 1808-206 O

Date File name Identification Date Version Size
A 27.07.2022 11:05:43 6 Resonanz 20kV Netz U 25 und | 25 Pegel Zeit
A 31.03.2022 11:27:38 1 Kleines Wasserwerk ENS50160-1EC61000-2-2LV-def
AL 21.01.2022 10:45:04 2 Kunststoff Spritzguss Ubergabe
4. 13.01.2022 09:52:24 4 Supraharmonische Kran EN61000-2-4Class2
A 23.03.2021 10:02:24 3 IBN PQi HYBRID_000 11.55 Uhr Filter aktiv <
A 05.05.2015 09:45:17 5 ABO-Wind 20kV EN50160-1EC61000-2-2LV-def
A 25.12.201411:07:28 7 Wiederziindender Erdschluss_000 110 kV Zelle 05 (T7r.01.03) | mport |

Datapath: |E:/DATA e O | Import I Delete

L MINE | y
A 20.06.2024 12:15:19 300 Va4.409
A 29.05.2024 15:48:00 300 V4409
A 29.05.2024 14:37:26 300 V4409

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

Fﬂ Open the measurement data management and select the "Hard disk" tab

Select measurement datdirectory via Explorer windaw

All existing measurement daia the selected folder ardisplayedthan. 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/PQOBoxes_DemoData

Date File name Configuration Comment 1 Comment 2
30.11.2021 08:28:15 20211130_0828_000 EN50160-IEC61000-2-2LV-def EMPTY EMPTY
23.04.2021 10:08:53 Eeispiel Eeispielmessung 230V Stérung bei 2,9 kHz
18.02.2021 11:19:46 Harmeonics to 9kHz and 150 kHz Beispielmessung Mitigation of HF Ab 11:35 laden
07.02.2019 16:39:55 2 Fault in PE connection_000 Blankenhain,Amalienstrafied PE interruption
01.01.2019 15:38:04 Solar Plant G5/5 Low Voltage Supply Survey Solar Converter
19.10.2018 14:58:32 3 Transienten_000 ENG1000-2-4 Class 2 insulatien error of converter  EMPTY
27.09.2017 09:38:26 Emobil Laden EN30160 - IECE1000-2-2 LV - def EMPTY EMPTY
28.05.2017 14:1%06 4 Solar Converter_000 EN30160 - IECG1000-2-2 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

Scan finished!

Load Open the selected measurement for evaluation. This function is also possible by
doubleclicking 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 restc
permanently deleted from there

The measurement data can also be opened via Windows Explorer by ewigkiag without starting
WinPQ mobil By opening the measurement data folder, you can load the measurement by double
clicking on one of the .pgf icondVinPQ mobilstarts automatically and dplays the selected
measurement

Messdaten PQ Boxen > Seminar Steinbeis > 3 Christanell_000_000

~

o Name Anderungsdatum
comments.pgf 23.03.2022 14:59
cyc.pqf 09.12.2020 14:36
cycP.paf 09.12.2020 14:36
eventpgf
headerpgf
info.pgf 19.05.2022 14:10
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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

Selectionof measurement period

Evaluation pericd ? 4

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 “|[ 1000AM :
to: | 11720020 “|[ 1000AM :
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

These functions do not exist in the basic version ofge® 50, PEBox 100 and PBox
150.

Generate automatic report according EN 50160, IEC610@22 or IEC61002-4.

Generate voltage harmonics report

Generate current harmonics repast D-A-CHZ evaluation

Create anEEE519 Report. This report can only be generated, if the measuring inter
set to 600s and 3s data recording is activated.

Start screen after loading a measurement

‘PQAwentsI Ripple control sign... "I’rlnsimtIH!HA:y:Ie )

13.01,2022_no-54-42 110

13.01 ;

13.01.2022 09:55:40,138
13.01.2022 09:55:59,142
13.01.2022 09:56:18,142
13.01.2022 09:56:37,148
13.01.2022 09:56:56,154
13.01.2022 09:57:16,159
13.01.2022 09:57:35,159
13.01.2022 09:57:54,159
13.01.2022 10:01:47,954
13.01.2022 10:02:06,962

2610

System: 4-wire system
£ Nominal Voltage PE/PP (primary): |V / 39837V
§_ Frequency: 50 Hz
= | Interval 60 s
w | Ripple-control Fre 316.7Hz
g Start: I nfo 13.01.2022 09:52:25

End: 13.01.2022 11:12:00

Duration: 1h 19m 35s

Number of Intervals: 79

PQ-Box: PQ-Box 300: HF «RC +~Wifi

Comments  Device settings
g Oscilloscope g X
g
£ | |Date Time AUVl |aI[A] |
S
H 13.01.2022 09:52:26,093 21.7n 4314
E 13.01.2022 09:52:46,098 2365  43.10
£ 13.01.2022 09:53:06,098 25.63 4393
13.01.2022 09:53:26,104 2218 4148
F 13.01.2022 09:53:46,110 2479 aa7
13.01.2022 09:54:05,115 23.88 45.26
13.01.2022 09:54:24,117 2195 4536

45.72

roData Selection;:

4118
46.45
42.57
44.07
47.65
4401

Overview data

Overviews O

13.01.2022 09:52:25

13.01.2022 11:12:00|

PO-events:

Statistics events:
Permanent record:
Oscilloscooe: 1501
Half-cvcle: 1501
Rioole control sianals:
Tran<ient: 1501

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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Information about the selected measurement fileipper left)

Information I Voltage system

System: swiresystem 1 Nominal voltage and frequency

Nominal Voltage PE/PP (primary): | 230.00v/208.37v 1 Information of the current clamp used

Frequency: soHz ~ Ripplecontrol frequency

Current Measurement: Minicurrentcdamp | ] Start and Endf selected time window

Interval: 60s 9 Total duration

SLE BT el LR TR E /5Hz 9 Number of intervalgfor a measurement with 10
Start 11.10.2023 14:08:00 min interval 1008 measurement intervals per
End: 11.10.2023 14:21:35 week are recorde)i

Duration: 1m0 Include or exclude flagged valuieem evaluation
Number of Intervals: 10713 (can be changed at setufyreport settings)
Flagged values: Excluded from evaluaticjn. ﬂ Device type& Fimware

PQ-Box: PQ-Box 300: HF +RC +Wifi

o g commens |

5P Version: s 8 comments can be entered here relating to the

measurement
Comments Device settings
1 Device settings
Detailed listing of all settings for the called meas-
urement (trigger settings, limit values, transducet
factors ...)

Data selection fieldbottom left)

o  Permanent record 2 X%
[=] .
% License: sa-ox 200 | O Selection cards
£
2 | selecti .
E = '0; TRMS val Cyclic data
g, NssecDat;aues Oscillosope remrder
Frequenc}r 10mS RMS rmder
g Voltage Transientrecorder
S Current Signalling voltage recorder
g AUX PQEvents
Power
w f . . .
= ?eﬁ. Dat A selection of measured variablesfault recordings
W - WMin Data . ] )
& 2h Data can be ploted graphically via left mouse click

Transient

PQ-events

ltems Selected: I:l Timing diagram

In the lower area of the window, the temporal overview of the measurement data is displdyed.
dashed vertical line marks Day changdghe mouse pointer ifloveredover an oscilloscope or RMS
recorder symbol, information about this event is displayed
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Chronologicabverview of the measurement datak{ottom)

Change of the week Change of the day
Sunday to Mnday

Overview data B
13.11.2020 08:58: 10 10d 4h 31m 49 23.11.2020 13:30:00
Poevents: (0| st o e 3 SRS R TR AR PRERRIRRY  ERI R A A e A R R B | | sxx

Permanent record:

Osclloscope: [519] N | : | ! ! | :
Fro TS 1 . | 1 1 i | i i | i
Transient: [7) N Lo | 1 e i | ; j i j

10ms RMS

Time stamp: 15.11.20 / 22:04:26

Trigger: Cross trigger

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

1.7.2 Restriction of the evaluation period in the measurement data

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

Ubersicht Messdaten ‘ ‘ g X

12.09.2020 16:33:20 1d 10h 40m 0s {_} 14.09.2020 03:13:20
PQ-Ereignisse: [830] o MHOUTOMOK X DO D 0T 20 BOBCEIIEX. HBOECK 20 HEEOOCH X
Statistische Ereignisse: [21] XX XX X X X X XK KKK MM KK PR
Zyklische Daten:
Oszilloskop: [398] | N 1] || I (] HE. L]
10ms RMS: [16] L 1] 1 m 1 1 1 1 1

Move theorangelines from the left and right sid® 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] 0L WK X OO JOCHOR X R FECHIOK W IMDBOHK XX
Statistische Ereignisse: [0] % % % < . I I % % % X X % % X % % % X
Zyklische Daten:
Oszilloskop: [0] - N I . L] | I I I HEIIm I
10ms RMS: [0] 1] | L | | 1 1 1

d 10h 50m 0s {_}

1
When you click the butto..
evaluations becomes active.

only the selected time range for the standard report and all
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1.8 Definition and Management of Norm Templates

The menu Setup> Report Setting®ffers the possibility to setuindividual statistical evaluation with
WinPQ mobil softwareThe 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 filfferent tabs

0O General
Setup oft he general report settings
O Limits/ Statistics
Setup of limit fort he individual norm parameters
0 Harmonics2-50
Setup of limit for individual voltage harmonics up to 50th order as well as for interharmonic sig-
nals
0 Frequency band2-9 kHz
Limit value definition for B kHz bands
O Supraharmonic®-150 kHz
Limit value definition fosupraharmonics signals between 9 and 150.kHz

By clicking OK, WinPQ mohiltomatically applieshe set limit values folPQ norm evaluationgnline
analysis as well as for limit value lines in loteym data evaluation. The name of the currently used
template is displayed in the header of the softwaf@e next timeWinPQ mobils started, these set-
tings are automatically reloaded.

27



We take care of it.

Naming of norm templatesthe name of the template can be edited here

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 valuesdefault (EN50160 IEC61002-2 combined)

This file — Hmits-uharm.default oo he 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 automaticm evaluation (see chaptdr.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: ENS50160 / IEC61000-2-2] Load | Save  Default Settings

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

Evaluation of Harmonics

¥ Harmonics

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

Interharmonics

Evaluation of Supraharmonics

M 2to9kHz
& 9to 150 kHz

PQ Events

M Event Matrix

® EN 50160
Netcode
NRS 048
GB-China

Statistics / Quantile

Evaluation of Maximum Values

® Evaluation of Quantile

Further Options

M Exclude Flagged Values
Tan Phi Evaluation

& Ripple Contrel Evaluation

Voltage Tolerance Evaluation

Ok | Cancel

Parameter Definition

Harmonics Activate/deactivate the evaluation of harmonics up to 25th, 40th or 50th
order.

Interharmonics Activate/deactivate the evaluation of interharmonics.

2-9 kHz Activate/deactivate the evaluation &9 kHz frequency bands

9-150 kHz Activate/deactivate the evaluation gupraharmonics

EventMatrix Activate/deactivate PQ Event evaluation.
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Hint:

@ The settings in this menu only affect the automatic norm evaduaf{see chaptef.9).
The special harmorscreports (voltage harmonids11land current harmonic8) 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 ostatisticline

of all measured data.

Many standards such as BER160 evaluate the 95 % valua.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 Settingtab the thresholdvalues 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.

Report Name: ENS50160 / IEC61000-2-2 Load Save @ Default Settings

General Harmonics 2-50 | Frequency bands 2-9 kHz | Supraharmonics 9-150 kHz

Slow Voltage Change

Tolerance 95 %: 110.00 % 90.00 %
Tolerance 100 %: 110.00 % o
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 %: 17.20 Hz 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 Harmonic2-50

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 foiraltrharmonicg1 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

Orden

Tolerance 95 %: |2.00 %

9 11 13 15 17 19 21 23 25 27 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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Frequerty band2-9 kHz

a-eberle

In this tab the limit values for the frequency bands in th@ RHz report can be set.

The basic settings correspond to the IEC 61BQ0standard, which applies to public lewltage net-

works.

Limit values dialogue fo2-9 kHzfrequency bands

Report Name:

Statistics | Limits

Frequency band [kHz]

MRS 048 MV 1kV -

Harmonics 2 te 50

Limit [ %]

33k

Supraharmonics 3-150 kHz

Frequency band [kHz]

Limit [%]

Load  Save

Frequency band [kHz]

Default Settings

Limit [%5]

21 1.40 5.1 0.97 7.1
2.3 1.40 5.3 0.94 7.3
2.5 1.40 5.5 0.92 7.5
27 1.40 5.7 0.89 7.7 0.72
29 1.40 5.9 0.87 7.9 0.7
3.1 137 6.1 0.83 2.1 0.70
3.3 1.31 6.3 0.83 83 0.69
35 1.26 6.5 0.82 8.5 0.68
37 1.21 6.7 0.80 a7 0.67
3.9 1.16 6.9 0.79 2.9 0.66
411 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 1o
~ 09 |
0.8
[ I I I I I I I I I I I I I I I I 1
2.1 g 2.9 3.3 E 4.1 45 4.9 5.3 57 6.1 6.5 6.9 7.3 7 2.1 8.5 8.9
Frequency [kHz]
Ok | Cancel
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1.8.5 Supraharmoras9-150 kHz

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

The limit value curve has thraeference points, between the reference points the limit value level de-
creases logarithmically. The basic settings correspond to the IEC-840D6tandard, which defines limit

values for public lowoltage networks.

Limit value dialogue for supraharmonics

Report Mame: MRS 048 MV 1kV - 33kV Load Save Default Settings
Statistics | Limits | Harmonics 2 te 30 | Frequency bands 2-9 kHz
9.0 - 30.0 kHz: 129.5 dB{uV) 22.0 dB{uV)
f122.0 dB(uV) 119.0 dB(uV)
50.0 - 150.0 kHz: 113.0 dB{uY) 89.0 dB(uV)
Lirnits @ - 1530 kHz
130 4
125
120
115
E; 110
E
E 105
pr
100
95 4
a0 —
85— I I I I I I I I I I I I I I 1
10 20 30 40 50 60 70 ] 50 100 110 120 130 140 150
Frequency [kHz]
Ok | Cancel
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1.9 Setup of limits for current harmonics

Via the menu itenSetup-> Current Harmonics Limitall 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 valuesdefault
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1.9.1 Basic settings

In the basic settings you can define the statistical evaluation method of current harm@hiedollo-
wing options are available:

0 Evaluation ofMaximumValues:The maximum measured valuegigaluatedwith the respective limit val-
ue.

0 statistical EvaluationThe 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 %
T 100 % value
14 14 %
12 95 % value
1o 10 %

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 forHarmonics and Interharmonics

A\ Current Harmonics Limits

Load Save @ Default

Report Mame: IEC61000-3-2 Klasse A
Basic Settings Supraharmonics 2-9 kHz
Harmonics

Order: |2

Limit: [1.08 A

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

19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49

Ok | Cancel

Hint:
@ Some standards evaluate only integer harmonics or a selection of frequencies.
case, you can deactivate the standard evaluation for the respective quantity by s

a limit value of "0 A".
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1.9.3 Supraharmonics 29 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 29 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 EN5016®r other standards

—I—| Generate and display automatic report accordindg=teé 160, IEC61008-2 or other
BN 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 IECB2000mbined.
Depending on the measurement data size, the creation of these statistics can take a few seconds. In a
weekly measurement, more than 3@M0 measured values are compared with the corresponding com-
patibility levesand displayed graphically.

Example EN 5016@Report overview

Details Harmonics
ILinm ‘ -
112 13 112 13
F ¥y Voltage Changes Voltage Fast Voltage Events Long Term H Ripple Contral
TEQUENCY 'oltage Changes Unbalance ast Voltage Events Flicker armonics ipple Contro

The bars clearly show the % quantile (usually the 95% quantiteliand the highestmeasured value

a4 GKS aYl Exlyedzy @It dS¢ Ay

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 exded, the blue bar is shaded relill

A green tick or a red cross below the respective category shows whether the measured values comply
with the limit values. Click c'%¥ to display a legend with an explanation of the graph

Harmonics

The voltage harmonics bar shows all measured values of the 2nd to 50th harmonic with the respective
compatibility level of the set standard. In each case, the harmonic that comes closest to or exceeds the
associated limit value is displayed. Supraharmonics, if present, are also displayed according to the same
principle.
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LINRE OARS

A A « = ~ % A < 4 > ~x 2 z
¢KS a5SulAfaéeé OFNR 2F 0UKS aidl yRFNR NBL2ZNU
minimum values, as well as the reference to the standard limit value.

Detailsof EN 50160eport
1 Christanell_000: Standard report EN50160
ENJIEC report  Details  Harmonics Plot  Harmonics
Frequency Voltage changes
Maximum value: | 50.11 Hz‘
99.50% [ 50.07 He
L1 [F] 13
050% [ 49.93 He |
Minimum value: | 49.88 Hz‘
Maximum value: | 23423 || 23352V | 23367 V]
Limiting value Max: | 50.50 Hz‘
95.00% value: | 23272 || 23195 V|| 23187 V)
Limiting value Min: | 4950 Hz|  3.00% value: | 22807 v|| 22729v|| 221.16 V|
Minimum valve: | 22559 v|| 2472 22468 V|
Number (10sec values}:| a5aqa] | Limiting value Max: | 25403 V| Number (free interval): 25520]
Limiting value Min: | 207.85 V)
voltage Flicker:
Maximum value: ‘ 0.31 ‘
95.00% value: [ 0.26] L 2 13
Limit value: [ 2.00]
Maximum value: | 061]| 102] | 063
95.00% value: | 0.54] | 057]| 054
Number (free interval): ‘ 2.524‘
Limiting value Max: | T.DD‘ Number (2h value): ‘ 2‘432‘
Mean value TanPhi
n L2 L3 Sum total
05310] | 05026 | 06132 | 0.5477

Example Evaluation oflickervalue

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.

Dependig on the settings in the merBetup-> Report Settingsautomatic norm evaluations of:

Interharmonics

Frequency bands-® kHz

Supraharmonics 9450 kHz

can be added to the standard report.
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Overview ofvoltage harmonic€EN 50160eport

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

1[5

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

L2 [%6]

02 0304 05 06 0V 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

L3 [%]

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 redrcatal the highest
occurred measured value "100% value" in blue golo

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

[IE Statistical evaluation as bar view.

—
——— Display the results as measurement data table.

On the "Harmonics" card, the limit values of the set standard, as well as the 95% values and maximum
values of the individual phases are listed in tabular form. If a harmonic violates the limit values, the cor-
responding line is markeakd. The evaluation gbhase 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 Uil2, U23, U3l
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Detailed view of 2¢ to 50" Harmonicand compatibility level

Report Overview | Details

Visualization in: | % of fundamental oscillation II|.
Limnit value [%] L1 - 95.00% [%] L1 - Max [36] L2 - Max [%] L3 - 95.00% [%] L3 - Max [3]
THD 8.00 2.56 3.03 2.93 2.62 3.08
02 2.00 0.04 0.05 0.04 0.09 0.04 0.06
03 5.00 0.18 0.25 0.19 0.28 0.12 0.16
04 1.00 0.03 0.08 0.03 0.08 0.03 0.08
03 6.00 1.80 2.05 1.86 211 1.87 214
0& 0.50 0.05 0.14 0.05 0.15 0.05 0.18
o7 5.00 1.94 2.37 1.7 217 1.95 2.35
03 0.50 0.09 0.20 0.08 0.18 0.08 0.20
09 1.50 0.34 0.50 0.29 0.41 0.29 0.40
i 0.50 0.05 0.09 0.05 0.09 0.06 0.10
il 3.50 0.63 0.89 1.00 1.44 0.90 1.19
12 0.50 0.01 0.02 0.02 0.03 0.02 0.03
13 3.00 0.38 0.49 0.43 0.57 0.48 0.62
14 0.50 0.02 0.02 0.02 0.04 0.02 0.03
13 1.00 0.08 0.09 0.08 0.10 0.10 0.12
18 0.50 0.00 0.01 0.01 0.1 0.01 0.0
17 2.00 0.05 0.07 0.06 0.12 0.06 0.10
Limit [%] Compatibility levelof the standard

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

L1-100.00% [%] Maximum valuglLl).

@ Via rightclick the displayed table can be exported as CSV file

If one measurement value exceed the limit this value will showeddrn the table
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a-eberle

Theright-Of A O1 rivitSfyndtiondopéns a multpage standard report. The report contains all com-
ments on the measurement as well as the statistical evaluations descrilde8 in

d%] Create a PDF report.

Print previewof EN50160eport

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

ITICOverview PQ Event matrix

Event Matrix
10ms 100 s 1sec 10 sec 100 sec 1000 sec

Residual voltage U [%]
\ 10 = t < 200 200 <t < 500
175% -\,

Duration t [ms]

500 =t < 1000 1000 = t < 5000 5000 = t < 60000
90 > u=80 o 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% t S5>u [] 0 L] 0 L]
—_—
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 [

100 sec 1000 sec
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1.11 Evaluationof voltage harmonics

U
“ﬂl 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 IBQx used. The following table provides an overview of the

licenses from which the displays are available

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

Harmonics group PQBox 50 | PQBox 100 | PQBox 150 PQBox 200| PQBox 300
Harmonics(2 to 50) light basic+ basic+ P P
Interharmonics light basic+ basic+ P P
Harmonics max. values expert light light P P
Frequency band2-9 kHz - - expert P P
Supra harmonics - - - - P

The graphical display can be switched between three display variants directly in the header.

Visualization in: | [%]

V]

273 % [%]
ML

O absolute values [V]
O relative values [%)] scaling to the limit
O relative values [%] scaling to the fundamental voltage
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Bar chart with representation of voltage harmonias [%)]

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

® Average () Maximum Visualization in: | % of limit

| IIII IIIIIIIIIII||IIIIIIIII|II
-_IIIIIIIIIIIIIIIII 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 26 27 28 29 30 31 32 33 34 35 36 37 39 4 41 42 43 44 45 46 47 2 4 N0

el |II |||I I|III||II|III|III|I

02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 220 21 2 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 0

T |III I|||| II|III||I|||IIIII|I
-_lIIlIIIIIIIIIIIII I I

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 3N 3R 37 39 40 41 42 43 44 45 46 47 43 49 50

You can switch between graphical and tabular display using thliertsin 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 displayoamgatized to these limit
values.

Statistical evaluation (bar view).

Display all results as table view.

|
. Representation of all harmonics as@at map
3D _ . .
Representation of the harmonics as a 3D graphic

Print the selected tab as PDF.
(Page 1: bar view, page 2: table view)

-

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

The blue bar in the plot describes the maximum measured value during the measure
The red bar indicates the 95% quantile (low voltage) or 99% quantile (medium anc
voltage)

=
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1.11.1 Visualization of Supraharmoni@sl50kHzZPGBox 300 only)

Harmonics Interharmonics | Supraharmonics 2-9 kHz

|I|. . 3D

. Heat map of supraharmonic voltages

When using measurement data from aBQx 300, the icon shown above is displayed in the header. A
click on the button displays all supraharmonics of the voltages UL2, UL3, UNE frof kHz to
160 kHzwith 200Hz frequency bands.

The measurement data is displayed in a heat map representation ovecthplete 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 asloThe colar gradient runs from O = black via green to red = high-
est occurred measured value

Graphical evaluation of supraharmonic voltages

UL avg

Channel: | UL1 Datasource: |avg Unit: [ V] Maximum: 434.861mV bei 9kHz am 08.01.201% um 00:50:00

Frequency [kHz]
[Aw] ebe3jon

The biggestoccurred measured value of the selected voltage is indicated directly ir
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 max). The display of the extreme values depends on the device setup. The recording of
the extreme values must have been acte@before starting the measurement

The unit of the visualized data in [V] or [dB(1V)] can be set directly in the header of the diagram.
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3D representation of all supraharmonics 9kHz 80KHz 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 BEvaluation of current harmonics

I
“ﬂl 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

Table2: Overview of displayed harmonic evaluations depending on the PQ box type

Harmonics group PQBox 50 | PQBox 100| PQBox 150 PQBox 200| PQBox 300
Harmonics(2 to 50) light basic+ basic+ P P
Interharmonics light basic+ basic+ P P
Harmonics max. values expert light light P P
Frequency band2-9 kHz - - expert P P
Frequency band9-20 kHz - - - P P

The graphical evaluation can be switched between display of absolute values [A] and relative values [%0]

Bar chart showing the ® kHz/ 9-20 kHzZrequency bands of the currertd]

Harmonische | Zwischenharmonischell Supraharmonische 2-9 kHz, Supraharmonische 9-20 kHz

@ Mittelwert (O Maximum Darstellung in: | [A] l||- . QD
377,237 mA Hi (mAl

o o o o o | | | -..II.- _____________
9.1 95 9.9 10,3 10,7 11,1 11,5 119 12,3 127 131 13,5 139 143 14,7 15,1 15,5 159 163 167 17,1 175 179 183 187 191 195 19.9
212,123 mA 12 [mAl
---------------------------..II.---- _______ | i | | e | i | e | e | | s | | s | s
91 95 99 10,3 10,7 111 11,5 118 123 127 131 135 139 143 14,7 15,1 15,5 159 163 167 171 175 179 183 187 191 195 199
747,151 mA B mAl
____________________________ - I I | | i
91 95 99 10,3 10,7 111 11,5 118 123 127 131 135 139 143 14,7 15,1 15,5 159 163 167 171 175 179 183 187 191 195 199
840,723 mA N iimAl

—— | - | I | e | e —
9,1 95 99 10,3 10,7 11,1 11,5 119 123 127 131 135 139 143 14,7 15,1 15,5 159 163 167 171 175 179 183 187 191 195 199

48



a-eberle

You can switch between graphical and tabular display using the buttons in the upper right corner:
;IE Statistical evaluation (bar view).

1 Display all results as table view.

. Representation of all harmonics as@at map

aD Representation of the harmonics as a 3D graphic

[r% Print the selected tab as PDF.
(Page 1: bar view, page 2: table view)

Also in the table view it is possible to switch beemethe units [%] and [Jat any time.

The blue bar in the plot describes the maximum measured value during the measure
The red bar indicates the 95% quantile (low voltage) or 99% quantile (medium anc
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 Nfelations of standards are marked

in red in the table view.

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

che | Zwischenharmanische

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

11 14]

02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 2 27 28 29 30 31 32 3B 34 35 36 37 38 39 4 41 42 43 M 45 45 4 4B 49 50
L2 [A]

02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 2 27 28 29 30 31 32 3B 34 35 36 37 38 39 4 41 42 43 M 45 45 4 4B 49 50
3 [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
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1.13 Evaluation of current harmoni@ecording toaD-A-CHCZ
or VDEARN 4100/4110

VDE .
'|I41 Create a report according DE ARN-4100/41100r D-A-CHCZ (European standaid
i XX

The software menu for the evaluation of current harmonics can be changed interactihelyollowing
guantities are automatically compared with limit values

Current Harmonicsf Order 2 to 40

Current Interharmonics of Orddrto 39

Current Supraharmonics from 2 @okHz

Interaktive Norm Selection Description

Norme D-A-CH-CT The measured current harmonics are evaluated

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

The following parameters can be changed directly in the software module
Short circuit power
Nominal load
Sum of load, generation and stme factor
Impedance angle factor X/R-A-CHCZonly)
Distribution factor(D-A-CHCZonly, automatic calculation according to shasircuit powel)

Input boxes for main parameters

Short circuit power [KVA]: 60000 Sum of load, generation and storage factor:

Mominal load [kVA]: 1000 Impedance angle factor:

o o=
= o o
=IRE=2E=]

Distribution factor:

The following parameters can be edited via CFG files

Proportionality factorof harmonicgpv] andinterharmonicggu]
Resonance factorsf harmonicgkv], interharmonicgku] and supraharmonic$kb_FB]

Data path of CFG filesC\Userd Publid Document§ WinPQ mobiconfig_|_report

o~

~  MName Anderungsdatum Typ
_I default_ARMA100.cfg 17.05.2022 08:00 CFG-Datei
J default_ARMN4110.cfg 16.05.2022 11:23 CFG-Datei
_| default DACHCZ.cfg 06.03.2022 15:15 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 measure
The red bar shows the 95% quantile in thé&l@HCZ evaluatiorf-or the

VDEARN evaluation, the red bar shows the maximum measured value.

Graphical evaluatior{ExampleD-A-CHCZ2

Norm: D-A-CH-CZ Short circuit power [KVAT: 60000 Sum of load, generation and storage factor:
Nominal I load [KVAJ: 1000 Impedance angle factor:
Distribution factor: 0,10

Interharmenics | Supraharmonics 2-9 kHz

U (%]

III-I-IIIIIII IIIII I.III IIIIIII.III I
02 03 04 05 06 o7 08 09 10 n 12 13 14 15 16 7 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 3
=

9 40

02 o 05 06 D?’ @ 08 10 11 12 o156 W 18 19 2 A 2 x5 % 2 28 2 0 31 12 B M 35 E )
L2 [%]

02 04 05 06 07 08 08 10 11 12 o156 17 18 19 20 a2 u  5 2% 2 2 1 N 0?33 M B ® 7 9 4

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

Table view evaluatior(ExampleD-A-CHCZ

Harmonics Supraharmonics 2-9 kHz
.
Proportionality factor Resenance factor Permissible current [A] Current L1 - 95% [A] Current L1 - max [A] Current L2 - 95% [A] Current L2 - max [A] Current L3 - 953% [A] Current L3 - max [A]
01 0.133 1.000 115.943 153.768 187.754 185.077 218.907 159.437 192.449
02 0.080 1.000 69.566 28529 37223 35.775 45.581 29.802 38.014
0 0.057 1.000 49.690 18,108 23291 16.101 19.954 18.601 24,386
[ 0.044 1.000 38.648 12.896 16.743 12.012 15.682 13.181 17.240
05 0.036 1.000 31621 9.905 13.508 10.110 14.206 9.980 13213
06 0.031 1.000 26.756 8191 10672 83541 11.611 8.208 11165

Via right mouse click and "Print" a PDF report for th&-OHCZ connection guideline ¢
VDEARN 4100/4110 can be created. Depending on the limit values, an automatic e\
tion (pass/fail) igivenon 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]: 60000
MNominal 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 S

Mominal load 5,
Impedance angle factor kyg

Load ratio kg
Generation ratio kg
Storage ratio ks
Partition ratio r

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

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

Factor to consider the influence of the X/R ratio of the short-circuit impedance on the accuracy of the
extrapolation of the frequency-dependent network impedance.

Ratio of maximum connectable load of all reference plants and fictive network load 54,
Ratio of maximum coennectable load of all generating plants and fictive network load 5.,
Ratio of maximum connectable load of all storage facilities and fictive network load 5.,

The partition ratic is used to calculate the permissible supraharmonic currents and depends on the
short-circuit power 5.

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

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

IEEE
"flllg Create acompletelEEE 519 Standard report.

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

Input mask Parameter

A\ Evaluation IEEE 7 X 1 Current harmonic limits are calculated depending on
the ratio of load current to short circuit current.

Load current 600 A
T The report can be generated multiple times with
Short-circuit current | 3000 A different combinationof parameters
QK | Cancel

We recommend the use of one of the IEEE 519 parameter templates for parameterization of the
PQBox.

Required conditions fothe creation of an IEEE519 report

@&

(&) Box Setup: Basic settings

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

Cenfiguration Measuring parameter
Identification: |IEEES19-1KV MNominal voltage LE/ LL: 230.00
MNetwork: ® 50 Hz 60 Hz Measuring interval:
PQ-Events Device connection Transducer factor
Voltage Current Phase correction
nw—4—=_—
Gm Oscilloscope 2 "
I ) uL1: 1.00 1:
N — uLz: 1.0 12:
'r Half-cycle I T
PE j- o
IL‘ recorder | I r UL3: 1.0 13:
LL2L3 NPE L1L213 N PE UNE: 1.00 IN:
@ Ripple control 4-wire system
AUX input Data recording Flicker curve
HF Madul L Only voltage ® 230V 120¥
i Only basic data
Unit:
¥ 3 s recording (150/180T) Power measurement
Scheduled Offset: - - -
Operation 200 ms recording (10/12T) Modulation: off @ on
~
Factor: -l Power interval: 13 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 Q diagram for reactive and active power

Generation plants often have to set a specified reactive power for a certainifieegpacity. This
can be determined very easily from the measurement data using the three graphs provided in the Q
diagram. The Q diagram shows the following measurement. data

Q(P)Displacementeactive power Qv as a function of active power P

Cos phi(P): Cosine of the phase angle Phi as a function of active Power

Q(U): Displacementeactive power Qv as a function of voltage

In the measurement data, you can select whether the evaluation should be created using¢cend
measurement interval or the-minute interval.
Data Type: | N s Data

cos phi(P) | Q(U)

I
P

Reactive Power Q [MVar]
I

1

Real Power P [MW)]

ExampleDisplacementeactive powerQvas a function of the active power fed in by a wind turbine
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1.16 Timingdiagramsof longterm data

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

Data class Description

200ms Data with highest time resolution, data is only recorded and displayed if selected i
device setup

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

N secdata Main interval of the measuremenb( ' M X My nn fér BéaguseRents
according tdEC6100@1-30 Class?).

N mindata Power and energy values in power interfidl=10 / 15 / 30minuteg

The main intervafright image:S ®3 ® & ¢ jalséafvays ¢dihtaink Feqsere

E

the following data regardless of the set measurement interval: Fmax

@ 1 Frequency (10 sec) SR
1 Shortterm flicker (10 min) O gt ko1
1 Longterm flicker (2 h) 2 Short term flicker PST

Pinst

Any measured values can be displayed together in a-téwel 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 letiehe diagram

Permanent record 8 x

=
o
£ license: PQ-Box 300: HF +Wif Create leveltime diagram
% Selection ol
g Voltage
& v Current 0 Selectmeasured values or measured value groups from
% I eff the measured value tree
9 [ 1 ff max (10ms) . . . " .
g [ 1 eff min (10ms) 0 By pressing theTimingdiagram" button a new diagram
2 L1 avg (1,213) is created
[ THD . . .
g O THo & 0 The selection of the measured variables is reseted autc
= [ ToD (87.434) matically.
£
[ k-factor (transf . .
2 0 oaor renstomen 0 The measurement data are displayed exactly in the ord
£ Even harmonics in which they were selected
% ~ 0dd harmanics
= O H1
. v [ H3
£ R
g H3 12
g H3 13
H3 IN
[ Hs
O H7 v

ltems Selected: Timing diagram
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We take care of it.

After confirming the selction, the measurement data 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 leftclicking 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 Pressand holdthe left mouse buttoranddrag a window from left to righto zoom
into the selected arealf the window is dragged in the opposite dinect, the zoom is reset

Timing diagram

18.06.2023 07:38:26 6d 17h 39m 315
8 -

25.06.2023 D1:17:56

00:00 00:00 00:00 00:00 00:00 00:00 00:00
Mo. 19.06.23 Di. 200623 Mi. 21.06.23 Do. 220623 Fr. 23,0623 Sa. 24.06.23 S0.2506.23

M THDL1 | | M THDL2 | | M THDL3

Ubersicht Messdaten

15.06.2023 08:50:00 21d Oh 30m 0s

A grayedout area in the overview window below shows the zoomed time range.

@ In a 4wire network,WinPQ mobikelects all wireneutral voltagesThe phaseo-phase voltages
are automatically selected in thev@ire network.However, all values are always present in every meas-

urement. By opening the measured values menu, you can reach the other values as well as the neutral
conductorearth voltage Une.
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