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@ Note:
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1. User Guidance
1.1 Target group
The User Manual is intended for skilled technicians as well trained and certified operators.
The contents of this User Manual must be accessible to people tasked with the installation
and operation of the system.
1.2 Warnings
Structure of the warnings
Warnings are structured as follows:
A SIGNAL Nature and source of the danger.
WORD .
Consequences of non-compliance.
® Actions to avoid the danger.
Types of warnings
Warnings are distinguished by the type of danger they are warning against:
/\ DANGER! Warns of imminent danger that can result in death or serious injuries
if not avoided.
A WARNING! | Warns of a potentially dangerous situation that can result in death or
serious injuries when not avoided.
/\ CAUTION! Warns of a potentially dangerous situation that can result in
fairly serious or minor injuries when not avoided.
NOTICE: Warns of a potentially dangerous situation that if not avoided
could result in material or environmental damage.
1.3 Tips

Tips on the appropriate device use and recommendations.
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1.4  Other Symbols

Instructions

Structure of instructions:

% Guidance for an action.

-> Indication of an outcome, if necessary.
Lists
Structure of unnumbered lists:

List level 1
—  List level 2
Structure of numbered lists:

1) Listlevel 1

2) Listlevel 1
1. Listlevel 2
2. Listlevel 2

1.5 Applicable documentation

For the safe and correct use of the product, observe the additional documentation that is
delivered with the system as well as the relevant standards and laws.

1.6 Keeping

Keep the user manual, including the supplied documentation, readily accessible near the
system.

1.7 Updated documentation

The most recent versions of the documents can be obtained at https://www.a-
eberle.de/de/downloads.
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2. Safety Instructions

2.1  Safety instructions

% Follow the operating instructions.

% Keep the operating instructions with the device.

% Ensure that the device is operated only in a perfect condition.

% Never open the device.

% When opening the battery compartment, disconnect the power supply.

% Ensure that only qualified personnel operate the device.

% Connect the device only as specified.

% Ensure that the device is operated only in the original condition.

% Connect the device only with recommended accessories.

% Ensure that the device is not operated outside the design limits. (See the technical data)
% Ensure that the original accessories are not operated outside the design limits.

% For measurements in short circuit resistant systems, ensure that voltage taps with integrated fuses
are used.

% Do not use the device in environments where explosive gases, dust or fumes occur.

% Clean the device only with commercially available cleaning agents.

A DANGER! Danger to life due to electric shock!

If the device is used in a way notspecified by the equip-

ment producer, the device protection will be impaired.

% Observe safety instructions
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2.2 Meaning of the symbols used on the device

Nature and source of the danger! Read the safety instructions inside the manual!

Voltage ground

USB-interface

CE marking guarantees compliance with the European directives and regulations regarding EMC

The unit is fully protected by double or reinforced insulation.

oR ik

6X = Protection against dust

IP65 Protection against water X5 = Protection against water jets from any angle
’\’ AC voltage
P— DC voltage

CAT IV CategorylV



We take care of it

3. Scope of Delivery/Order Codes PQ-Box 50

3.1  Scope of Delivery

PQ-Box 50

User Manual

Case

3 red dolphin clips, 1 blue dolphin clip, 1 green dolphin clip

3 high-load fuses integrated in voltage leads

USB cable

2 voltage leads for integrated wide range power supply with 2 x 4 mm safety plugs and integrat-
ed high-load fuses

3.2 Order Codes

The following device options are available for the PQ-Box 150 device and can be activated at any time
via a license code.

Optional “Ripple control recorder” (R1)

- Used for triggering and recording ripple control signals for voltages and currents.

The PQ-50 Box is available in different versions:

PQ-Box 50 basic (BO)

The device is suitable for performance analyses for energy audits according to ISO 50001, as a data logger for trou-
bleshooting and for online measurements.

PQ-Box 50 light (B1)

This version is equipped with manual trigger option for oscilloscope and % cycle RMS records. Standard evaluations
according to EN50160, IEC61000-2-2/2-4 for public and industrial power systems are automatically generated.

PQ-Box 50 expert (B2)

This version is additionally equipped with comprehensive trigger functions for oscilloscope and % cycle RMS rec-
ords.

@ With a licence code, the PQ-Box 50 can be upgraded with ripple control recorder,
B1 light or B2 expert.

in
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Performance

PQ-Box 50 basic (B0) light (B1) expert (B2)
Statistic EN50160/IEC 61000-2-2/IEC 61000-2-4 X X
PQ-events X X

Recording free interval (1sec...30min):

Voltage: min. max. average X X X
Current: min. max. average X X X
Power: P, Q, S, PF, cos phi, sin phi, tan phi X X X
Distortion power D X X X
Energy: P, Q, P+, P-, Q+, Q- X X X
Flicker according IEC61000-4-15 (2010) (Pst, PIt,Ps5) X X X
Unbalanced voltage, current X X X
Voltage harmonics up to 50" up to 50"
Voltage harmonics extreme values 200ms X
Current harmonics up to 50t up to 50t
Current harmonics extreme values 200ms X
Phase angle of current and voltage harmonics X
Real, apparent and reactive power of harmonics X
THD voltage, current; PWHD, PHC X X X
Inter harmonics — voltage, current DC to 10 kHz
Ripple control signal X X
Frequency: min. max. average X X

Power / Energy Interval

10/15/30 min interval — Voltage, P, Q, S, D, cos phi, sin phi ... X X X

Online mode:

Oscilloscope recorder X X X
% cycle RMS recorder X X
Voltage & current harmonics, inter harmonics X X
FFT spectrum (U, 1) DC to 10kHz
Direction of harmonics X

Trigger options:

% cycle RMS recorder (U, I, P, Q, S, frequency) X
Oscilloscope recorder ( U, 1) X
Phase shift trigger, wave shape trigger X
Interval-trigger X
Automatic trigger X

With a licence code, the PQ-Box 50 can be upgraded from lower version to a higher version.

11
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3.3 Technical data

PQ Box 50 (4U/4l)
4 voltage inputs (AC/DC):

Maximum input voltage:

L1, L2, L3, N, E;
DC 848V -
AC 1039Vv/600V ~

1.2 MQ impedance

4 current inputs (AC/DC):

1000 mV input for mini
clamp and 330 mV for
Rogowski coils

15 kQ impedance

Sampling rate:

20.48 kHz at 50 Hz/60 Hz

Automatic
synchronization to
fundamental oscillation:

45 Hz to 65 Hz

Measurement intervals:

Freely adjustable from 1 s
to 30 min

+10/15/30 min

Data memory:

1GB

Interfaces:

WLAN/WiFi, USB

Time synchronization:

NTP with WLAN

Dimensions: 220x 110 x 40 mm
Mass: 1kg

Degree of protection: IP65

IEC 61000-4-30 Ed.3: Class A

Accuracy: <0,1%

Insulation class: CAT IV / 600V

Insulation test

Impulse voltage =
12,8 kV
5sec=7,4kVrms

CE- conformity

® Interference
immunity
- EN61326
- EN 61000-6-2

® Emittedinterference
- EN61326
— EN 61000-6-4

- |EC61000-4-2
- IEC60 255-22-2

8 kv /16 kv

Electromagnetic fields

- |EC61000-4-3
- |EC60 255-22-3

10 V/m

Burst

- |EC61000-4-4
- |EC60 255-22-4

4 kV/2 kV

Surge
- |EC61000-4-5

2 kv/1 kv

HF conducted
disturbances

- |EC61000-4-6

10V, 150 kHz ... 80 MHz

Voltage dips
- IEC61000-4-11

100 % 1 min

® Housing
at a distance of 10 m

® AC supply connection
at a distance of 10 m

30...230 MHz, 40 dB
230...1000 MHz, 47 dB

0.15...0.5 MHz, 79 dB
0.5...5 MHz, 73 dB
5...30 MHz, 73 dB

A/D converter:

16 Bit

Climate/temperature
proof:

Function: -20° ....50°C
Storage: -30°....80°C

Power supply:

AC100V..440V~
OVC IV 50/60Hz;
180..80mA oder
DC 100 V...250V =;
105...35mA

440V CAT IV

12
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Measurement quantity

Error limits according IEC 61000-4-30, Class A

Fundamental oscillation: r.m.s.

‘_"0.1% Of Udin
over 10% ~ 150% of Ugin

Fundamental oscillation: Phase

+0.15°
over 50% ~ 150% of Ugin

over foom +15%

2nd ... 50th harmonic

+5% of display over Um = 1% ~ 16% of Ugin
10.05% of Ugin over Um < 1% of Ugin

2nd .... 49th interharmonic

+5% of display over Um = 1% ~ 16% of Ugin
10.05% of Ugin over Um < 1% of Ugin

Frequency

+ 5mHz over fhom £15% (from = 50 Hz / 60 Hz)

Flicker, Pst, Pt

+5% of display over 0.02% ~ 20% of AU / U

Dip residual voltage

+0.2% of Ugin over 10% ~ 100% of Ugin

Dip duration

+20 ms over 10% ~ 100% of Ugin

Swell residual voltage

+0.2% of Ugin over 100% ~ 150% of Ugin

Swell duration

+20 ms over 100% ~ 150% of Ugin

Interruption duration

+20 ms over 1% ~ 100% of Ugin

Voltage asymmetry

+0.15% over 1% ~ 5% of display

Ripple control voltage

5% of display over Um = 3% ~ 15% of Ugin
10.15% of Ugin over Um = 1% ~ 3% of Ugin

13
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4. Accessories for current measurement

- Standard accessories are automatically recognized by the meter.

- The conversion factor is automatically adjusted for the connected accessory.

4.1.1

Rogowski current clamps

Rogowski current clamp 4~: Ident-No. 111.7001

Rogowski current clamp 4~: Ident-No. 111.7006

Model 111.7001/6

Model

111.7001 Pro Flex 3000 4~

111.7006 Pro Flex 6000 4~

Current range

3,000 A AC RMS

6,000 A AC RMS

Measurement range

0-3300 A ACRMS

0-6,600 A AC RMS

Output voltage

85 mV /1000 A

42.5mV /1000 A

Frequency range

1 Hz to 20 kHz

10 Hz to 20 kHz

Isolation voltage type

600 V AC/ DC CAT IV

600 V AC/DCCAT IV

Accuracy

(20 °; 50 Hz)

<50 A/0.1 % of the full scale value

50-3000 A/1.5 % of the measured
value

<100 A/0.1 % of the full scale value

100-6000 A/1.5 % of the measured
value

Angle error

(45-65 Hz)

<50A/2.5°
50-3000 A/1°

<100A/25°
100-6000 A/1 °

Position accuracy

<50 A/0.2 % of the full scale value

50-3000 A/1.5% of the measured
value

<100 A/0.1 % of the full scale value

100-6000 A/1.5% of the measured
value

Long Rogowski coils

610 mm

910mm

Diameter clamp head

9,9mm

9,9mm

Mini- Rogowski current clamp 4~: Ident-No. 111.7085

Current range: 500A RMS; Accuracy: 1%
Rogowski clamp length = 220mm;

Diameter = 70mm; Rogowski clamp head = 6mm

Frequency range: 10Hz to 50kHz

14
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The MU-metal clamp is especially applicable for small current measurements on secondary transformers
in medium- and high-voltage networks. High accuracy and small angle errors are combined.

Mu-Metal Mini-Current clamps 3~: Ident-No. 111.7003

Current range: 10mA to 20A

Frequency range: 40Hz to 20kHz
Mu-Metal Mini-Current clamps 4~: Ident-No. 111.7015

Current range: 10mA to 20A/200A AC RMS (two ranges)
Frequency range: 40Hz to 20kHz

Model 111.7015

Measurement range

20 A measurement range

200A measurement range

Current range 20 AACRMS 200 AACRMS
Measurement range 100 mA to 20 A RMS 1 Ato 200 ARMS
Output voltage 10 mV/A 1 mV/A
Frequency range 40 Hz to 20 kHz 40 Hz to 20 kHz
Isolation voltage type 600V AC 600V AC

Accuracy 100 mA- 10 A/1.5 % of the meas- | 10-40 A/<2 % of the measured value
ured value
10-20 A/1 % of the measured value | 40-100 A/<1.5 % of the measured value
>20 A/1% of the measured value 100-200 A/<1 % of the measured value
Angle error 100 mA-10A/2 ° 10-40 A/<2 °
10-20 A/2° 40-100 A/<1.5°
>20 A/2° 100-200 A/<1°
@ 200 A Measurement range (111.7015)

% Adjustment of the power converter factor to x10. For the clamp with two ranges the

automatic factor detection of the PQ-Box does not work for the second.

15
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Mu-Metal Mini-Current clamp 0...5A 1~: Ident-No. 111.7043

Current range: 5mA to 5A AC RMS
Frequency range: 40Hz to 20kHz

Free current adapter set necessary

AC/DC Current clamp 1~: Ident-No. 111.7020

AC/DC hall sensor clamp. Set with power supply and 2 pcs. 4mm connectors

Current range 60A/600A (two ranges)

Model 111.7020

Measurement range

AC/DC60 A

AC/DC 600 A

Current range

60 A DC / 40A AC RMS

600 A DC / 400A AC RMS

Measurement range

200 mA to 60 A RMS

600 A RMS

Output voltage

10 mV/A

1 mV/A

Frequency range

DC to 10 kHz

DC to 10 kHz

Isolation voltage type

Accuracy 0.5-40 A/<1.5 % +5 mV 0.5-100 A/<1.5 % +1 mV
40-60 A/1.5% 100-400 A/<2 %
400-600 A(DC only)/<2.5 %
Angle error 10-20A/<3° 10-300 A/<2.2°

20-40 A/<2.2 °

300-400 A/<1.5°

600 A Measurement range (AC/DC)
¥ Adjustment of the power converter factor to x10

16




a-eberle

4.1.3 Accessories for current measurement

Free Adapter set for connecting 4 clamps: Ident-No.: 111.7004

Adapter set for connecting 4 clamps or shunt with 4mm connectors. 2m length

A CAUTION! Damage to the device from external current clamps
¥ Do not use clamps with A or mA output

¥ Avoid input voltages at the current inputs greater than 30 V

@ Power conversion factor
Current conversion correction factor; the defaultis 1 A/10 mV
Example:

If you use a current clamp with a 500 A to 500 mV range, it is necessary to change the CT ratio in the

setup of the device to “10x”.

Current clamp cable extension: Ident-No.: 111.7025

Cable extension 5 m for current clamps or Rogowski coils.

Current-shunt 2A: Ident-No.: 111.7055

Measurement of AC- and DC-currents. Current range = 2A / 200mV output signal

17
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5. Intended use

The product is exclusively for the measurement and evaluation of voltages and currents. The current
inputs are mV-inputs.

¥ Observe safety instructions

¥ Ensure that the device is not operated above the rated data

6. Description

The Network Analyzer PQ-Box 50 is suitable for analysis in low, medium and high-voltage networks. It
meets all the requirements of the measurement equipment standard IEC61000-4-30 Ed. 3 class A.

Functions:

-> Voltage quality measurements according to EN50160, IEC61000-2-2 and IEC61000-2-4 for
low and medium voltage networks

-> Fault recorder functions

-> Load analyses; energy measurements

-> Ripple control signal analysis

-> Transient analysis

18
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7.1 PQ-Box 50 Hardware
7.1.1 Overview PQ-Box 50

3) 2 leads power supply

Stackable to voltage leads

1) 5-voltage leads
L1, L2, L3, N, PE

‘"

@
WLAN

LZ) input for 4 current clamps

| Measurement

| Start/ Stopp

USB interface

J WLAN/Wifi Interface

1) 5 voltage leads fix connected:

L1 (red - L1)

L2 (red - L2)

L3 (red - L3)

N (blue - N)
Earth (green - E)

The housing cover can be opened by the user.
Here is a battery pack.
This can be exchanged by the user if necessary.

19
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A DANGER! Danger to life due to electric shock!

The maximum voltage of the blade (green) must not exceed the re-
quirement of 600V against earth
¥ Ensure that the device is not operated above the rated data

A CAUTION! Damage to measurement voltage with overvoltage
 Connect device to maximum DC voltage of 565V AC / 800V DC L-N.
¥ Connect device to maximum AC voltage of 980V AC / 1380V DC L-L.

2) Current clamp connection (Amphenol plug 7-pole)

3) The PQ-Box 50 is equipped with an internal extremely robust wide-range power supply.
The power supply is designed for the high immunity of 300V CAT IV and complies with the pro-
tection class IP65.

The PQ box can be supplied with energy directly at the measuring point via this adapter and
does not require a separate socket.

The following voltage ranges for the mains supply are possible: 88 V ... 500 V AC or

100V ... 300V DC

High-voltage fuses are installed in both measuring lines. These can be exchanged by the user.

A CAUTION! Damage to power supply due to under- or overvoltage
 Only power the device between 88V and 500V AC.
¥ Only supply power between 100 and 300 V DC.
¥ Do not supply the device directly from strongly disturbed voltages.
(eg. at the frequency inverter output / Caution high clock frequencies
can destroy the internal power supply)

A DANGER! Danger to life due to electric shock!
Only fuse 6.3mm x 32mm, 3 A F, with a breaking capacity of
50kA/600V may be used in the fuse carrier. Only fuses with the iden-
tical data may be used.
¥ Make sure that the fuses used comply with the specifications.
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Front panel picture — keypad

Status
Record

LED display

Measurements are started and stopped via a "Start / Stop" button. If a recording has been
started, this will be indicated by a flashing recorder LED.

Many measurements can be recorded one after the other without having to read the instru-
ment beforehand. A glowing WLAN icon indicates if this interface is active and accessible.

7.2  Accumulator

The PQ Box 50 is equipped with a lithium-ion battery and intelligent charging electronic.
The aim is to achieve a long battery life time. At 80% capacity, the PQ-Box can run approximately 2
hours without mains supply.

The Li-ion battery is first charged to 100% when the threshold (75%) is reached. This has a very positive

effect on the total life time of the batteries.

Aging: At high temperature and the battery is full, the cell oxidation developed particularly rapidly. This

condition may occur, f. e. in notebooks when the battery is fully charged and at the same time, the de-
vice is in operation. The optimal charge level is between 50% and 80% during storage.

—  Charging stops when exceeding a battery temperature of 50 ° C

—  Start charging only when the battery temperature is less than 45 ° C
—~  Warning Battery capacity below 7%

—  PQ-Box shutdown when battery capacity <5%

We recommend storing the battery of the PQ-Box at 15 ° C with a charge of 60% - thisis a
compromise between accelerated aging and self-discharge. The battery of the PQ-Box should
m be recharged to approximately 55-75% every six months, due to the natural self-discharge, in

order to ensure a long-term service life.
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8. Network connection PQ-Box 50

8.1.1 Direct connection to a 3-phase low voltage network

Connection in a 3-phase 4-wire AC network

L1 L2 L3 N PE

| ~ |

D
D,

l-.f

Voltage connection

% Ensure that voltage measurement cable PE is connected for every measurement.
% If no PE connection is available, connect E and N together.

% Ensure that switching (4-wire) is selected. (Setting via display or software)
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8.2 Connection to a single-phase low voltage network

Connection for single-phase measurements

Voltage connection

% Ensure that voltage measurement cable E is connected for every measurement.
% If no PE connection is available, connect E and N together.

% Ensure that switching “1-wire system” is selected. (Setting via PQ-Box App or software)

1-wire System

% Not necessary to connect phases L2 and L3 for voltage and currents in single phase measurement.
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8.3 Connection to an isolated IT network

L1 L2 L3

| — S|

—

¢C> an
¢<>¢ N PE

Connections

% Connect terminals E and N together and connect it to a ground potential.

% Ensure that switching (3-wire) is selected. (Setting via display or software)

The input impedance of a measuring input is 1,2 mega ohms.

If the high-resistance ground connection is not desired, it is also possible to interconnect the terminals E
and N and to hang open. (No connection to any ground)

In 3-wire connection the 4" voltage channel and the 4" current channel will be calculated from the
device. (Voltage Neutral to Ground and current of the star point)
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8.4  Connection to secondary transformer

L1

g

L2_

L1

Connections

% Ensure that voltage measurement cable E is connected for every measurement.
% If no PE connection is available, connect E and N together.

% Ensure that switching (3-wire) is selected. (Setting via display or software)

% Set the voltage transformer ratio

% Enter the nominal conductor-conductor voltage

% Set the current transformer ratio

In 3-wire connection the 4" voltage channel and the 4" current channel will be calculated from

the device. (Voltage Neutral to Ground and current of the star point)

AN
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8.5  Special circuit types

Configurations such as a V connection or aron connection can be parameterized.

4 ra
L1 B L1 %

1] 1] .

|
L1 I3 N E L1 L3 L1 |_3|:‘ E L1 LZ L3 L1L2ZL3 N E L1 L3

-V connection (parameterization through the evaluation software or device setup)

— Aron connection (parameterization through the evaluation software or device set-
up)

Isolated networks

Connections
% Connect voltage measurement conductors E and N to ground

% If this is not desired in the plant due to isolation monitoring, the E and N connections can be connect-
ed together and remain free without connection.

% Ensure that switching (3-wire) is selected.
% Set the voltage transformer ratio
% Enter the nominal conductor-conductor voltage

% Set the current transformer ratio
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8.6  Starting a measurement

% Press the

key to stop or start measuring.

- Recording "On" is indicated by green flashing light "Record"

- Recording stopped - LED record is off

- Memory PQ-Box 50 full - LED record and status light permanently.

The recording is stopped.

- Attempt to start a measurement when the memory is full - Status LED changes to orange and

Recorder LED flashes 2 x at a time.

8.7 Memory management

So that the recorder data does not fill the whole memory when a too sensitive or incorrect trigger level
is set and thus the long-term recording is stopped, at the start of the measurement the PQ Box 50 re-
serves a maximum size of the free space for all fault records.

8.8 Delete device memory

Using a key combination at the start of the device, it is possible to completely erase the device memory.
- Establish power supply to the PQ-Box 50

- Orange LED lights up

- Now press the start button until orange LED and green LED flash together

- If the start button is pressed within 3 seconds, the device memory will be erased and the PQ Box 50
will start. If the start button is not pressed, PQ box will start without clearing the memory.

8.9 WLAN PQ-Box 50

The name of the WLAN router shown in the network for PQ Box 50 is: ,,PQBoxAP_serial number”
For connection you have to enter the WPA2 Key on your PC or mobile phone. The current WPA2-Key is
displayed on the WLAN interface setup screen as shown above.

_ Netzwerkidentifizierung... (PQBoxAP_9926-201)
s Kein Internetzugriff

Drahtlosnetzwerkverbindung A
PQBoxAP_9926-201 Verbunden _gi!
WLAN-534E77 M

MPhD ,!.1|
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9. PQ-Box App

Via an app for Android and 10S operating systems, all PQ boxes with integrated
\ WLAN/Wifi interface can be operated wirelessly. The app is available for free download in
BOX the Apple App Store as well as in the Google Play Store.

A variety of online screens are available. All measuring devices can also be easily parameterized, e.g. via
a smartphone.Verbindungsaufnahme PQ-Box

9.1 Connection PQ box

The PQ-Box acts as a WLAN router. SSID and password for a WPA2 connection can be found on the
nameplate of the network analyzer. (Example: "1743-203")

Client Hotspot

PO-Box 300

[Details PQ-Box]
IP-Address...

Wi-Fi
@rrnnnnnnnp PQ-BOX

WPA2

9.2 Online measurement data PQ-Box

%

746.1 MB memory free

Recording 00:00:00

Voltage [v] Start screen - Dashboard
CEE2 D
Information about:

— Free device memory PQ-Box
Battery status

Duration of current measurement
Voltage (V) L1, L2, L3

Current (A) L1, L2, L3

746.1 M8 memory

= =

Recording 00:00:

D
x
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9.2.1

Overview Online Data

Recorder and Beents.

Power and Energy
Phasor Diagram

Ouilioscope

«» «»
Valtage [kV]

o O
Currant [A]

Active Power P [W]
D D D @

Angle Phi [deg]

AL ]

Power and Energy

b ¢ ¢
Apparent Power 5 [VA|

o O O @
Hnactive Power G [VAR]
[ oo X oo
Active Power P [W)
D O D O

Distortion react. power O [VAR]

[oo X ooRoo X oo Jo
Power Factor

O O O @D
ot Phi |
o O @ D |

Il

Power and Enengy
«® € « T

THD Voltage [%]
«» O T T

THD Carrent [%]

Phasa Voltage [1¥]

Active Energy Ep [Wh]

Resctive Energy g [VARD]

I

‘and Events.

Oscillascope Recorder

RMS Recorder

Ripple Control Recorder

Numerical online measurement data

selection screen

online features

Voltage

Current

Active power with sign of direction

Phase angle phi of the fundamental oscillation (U,I)
AUX - Input signal AUX input (PQ-Box 200/300 only)

Mains frequency

Apparent power

Collective reactive power

Active power with sign of direction
Distortion reactive power

Power factor (P/S)

Cos phi (fundamental)

THD Voltage (%)

THD Current (%)

Interlinked voltages (L12; L23; L31)
Active energy (kWh)

Blind energy (kVAr)

Number of triggered events

(number of records stored in the device / number of recorded records in the buffer)

® Number of oscilloscope images
® Number of effective value recorders (1/2 periods)

® Number of ripple control recorders (option R1)

® Number of Power Quality Event of the set standard template
® Number of transient recorders (PQ Box 200/300 only)
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9.2.2 Graphical online measurement data

> phase diagram

Individual phases of voltage and current can be switched on or off in the dis-
play.

Phase Ux/UN Phase Ix
[ull 007 [ 0.0
@ a5 &
(us - 12017 (00

> Oscilloscope screen

Individual phases of voltage and current can be switched on or off in the
display.

Phase Ux/UN Phase Ix
[ui +00]

Voltage [%] Current [A]

> Voltage harmonics

The grey bar shows the maximum value that occurred during the communica-
tion to the PQ-Box App.

[““.I.
e

Voltage [%] Current [A]

'|I.|H.,|J,IJ|.\

Info and Settings

> Current harmonics

Switching between the voltage and current harmonics display is possible via
the legend..

Current [%]

o000
The bar chart can be moved to the left up to the 50th harmonic..

MB memory free

Parameterization

PQ-Box Manual
Disconnect PQ-Box
Contact

Imprint
About PQ-Box
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=

Measurement interval
600 sec
Nominal Voltage LESLL [V]
2300 398,37

Network Type

Voltage Transducer Factor
ULt
Uz
Ul
UNE

a-eberle

Setup - Parameterization PQ-Box

Measuring interval
freely adjustable: 1s to 30min (basic setting interval = 600sec)
Settings < 1 min should only be used for short measurements.

Nominal voltage refers to the contractually agreed conductor-
conductor voltage. All recorders refer to this value as a percentage.

Network type: Select between 1~; 3~ and 4~ conductor network.
In a 1 phase network, only the input channels L1, N and earth are eval-
uated.
In a 3-conductor network, all evaluations of the standard reports are
calculated from the conductor-conductor voltages.
In a 4 conductor network all evaluations of the standard reports from
the conductor-earth voltages are determined.

Further circuit types are: V-circuit for two voltage transformers, delta
high leg and split-phase network.

Transducer settings

Voltage transducer corresponds to the ratio between primary and sec-
ondary voltage

Current transducer corresponds to the ratio between primary and sec-
ondary current

Information of the PQ-Box

Battery status; date, time; connected current clamps
Serial number, firmware version

Activated licenses of the PQ-Box
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10. Evaluation software WinPQ mobile

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 is suitable for network analyses 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 European standard EN50160, IEC61000-2-2 or the
standard for industrial networks IEC61000-2-4.

AN

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

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

DN NI N NI N

10.1 SW —Installation / Removal / Update

System Requirements:

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

Memory, at least 2 GB

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

@ Install the software in a directory in which you also have read and write rights.

7]
R IEI ELSTTTO DL S

The start icon 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, the components launched 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

@ Please update both, the software and the firmware of the PQ-Box 50, to avoid problems.

EEs
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10.2 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
] & | WinPQ Mobil: Basic Setting

Language Design
language Design &
settings data directory cific Reports

Language

ur language: English

Cancel

® Select software design (Windows design or Black Magic design)
| WinPQ Mobil: Basic Settings! 8 [——]

Language Design Report
Design & selection of
data directory 0 pecific Reports

\Users\Public\Documents\WinPQ mobil\data

Cancel

® Setup country specific standard settings
' ‘WinPQ Mabil: Basic Setting

Language Design Report
language Design & selection of
settings data directory country-specific Reports

Cancel

Language Design Export
language Design & S CSV - Export
ttings data directory o ic Reports settings

setd

With flagging
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10.3 WinPQ mobile start screen

Start screen of the evaluation software WinPQ mobile

- Open a measurement on the disk

- Load the measurement data from the PQ-Box

- Change the PQ-Box setup

- Online measurement with the PQ-Box

Data converter

on  Windows Help

Information (5]

System: ]
Nominal volagePE /PP | |
Frequency: [
Tnterval: ]
rpple-control frequency:
Starts ]
Endt: [
Duration: ]
Number of intervals: | |
PQ-Box Typ: ]
Seriakio.: (]

Firmware: ‘ |

DSP-Version: ‘

l P_gtFHE__l Information |

| Marker

Permanent record ]
Selection
b A 3 TRMS values
w A NsecData
Frequency
Voltage
Current

-

b
»
P Power
¥ Energy
b L. N-MinData
b A 2hData

Overview data

PQ-events:
Permanent record:
Osdlloscope:

. . 10ms RMS:

IMng diagram ‘ Ripple control signals:

| Rippl conrosignols | PQreverts | 10msRMS | Oscloscope | Permanent record |

28



We take care of it

10.4 General Software Settings

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.

nE

Czech
Deutsch
Info Englsh
System: | | Italano
Mestririal woltsge L-M: | Polski
Frequency: AHE AHACK A

Changing the colours of lines

Here, each measuring channel can be assigned a specific colour. There are two different settings possi-
ble: Windows native and Black magic. For print always the colours Windows native are used.

pata  view [EEig Help ja'| Select Color It

5 o mes * Basic colors

0O merEr. ...

g §__common m cokur2 I
Info W colour 3 [ ]

§ System: [ I Colour 4 =

g A d vokanes LN: |  ColowrsS i

£ A : I Colour & S

1 Interval: W C 7 e ooy
Ripple-control frequency: [ W Colowr 8 P, T Hue: 0 (5 Red: 255 2
] - I Colewr 9 O Sat: 255 /% Green: D 5

Start: [ g cotour 10 I o | o 3 =
End: _ —_——— [ Addwcusmomcoors | il Lo L
Duration: B Colour 12 o J[ oma |

A
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Export Preferences:

Basic settings for data export

Output Format (LE
Delimiter
Comma () ® Tabulator (~[)
Space () Semicolon ()
Dedmal Decimal point separator:
Point (.} ® Comma (,) (,) = German Windows
Dedmal places: | 3 = (.) = English Windows

Date / Time

DO:MMEYYY * | | hh:mm:ss.

4
4
4+

Options

Suppress Header ¥ | Fill gaps

With Linenumbers With Flagging
®) Intervall-based Timestamp-based
| | oK | Cancel
Options:

® Suppress Header — Information like device number, measuring interval and comments
will be not in the header of the export file
Fill gaps — gaps inside the measurement data based on interruption will be filled with 0.
With flagging: show flagged data according IEC61000-4-30 in export data file
With exact time stamp: all extreme values are stored with the exact time stamp in milli-
seconds. For data export format it can be selected to receive the exact time stamp or
one time stamp

@ Export with exact time stamp: All %2 period extreme values are recorded by the meter
with exact time stamps in milliseconds. For the data export it is now possible to choose
whether the extreme values should be displayed in milliseconds in the export or
whether all min, medium and maximum values should have a common time interval in
the export.
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General

Change the logo in printouts and headers

etu ommon ‘ .
R e = Set the header for automatic standard

1
Basics

Titel of IEC report Auswertung nach ENS0160/IEC61000-2-2

FicComment 11 Firma : Two predefined comment fields can be

Fix Comment 2:  Abteilung

Logo (360x115, 300dpi) Public/Documents/WinPQ mobil/logos/logo32_Eberle.png Set' These WI” be Shown In any prlntOUt’

as well as in the standard report.

a-eberle

GLOBAL NET QUALITY

Insert your own logo for printouts and

Statistic Limits Event Matrix
EN Statistics Upper Limit

Frequency: 99,50% %] 100,00% (@ EN50160
Voltage 4-wire-systems: 95,00% = 100,00% i

() Netcode
Voltage 3-wire-systems: 99,00% 5 100,00% =

= _ 1) Extended standard report:
Harmonics / THD: 95,00% 5 100,00% 3 (7) NRS 048
Voltage unbalance / Flicker: 95,00% = 100,00% .
. This feature extends the standard report

Header Labels Co2

oo lnat e xunde: i 550 gfkwh [ for all PQ event information and the ITIC

Header Label 2: Adresse:

Options .
Header Label 3:  Kontakt: D Include harmonics in Report graph |C
Header Label 4: Telefonnummer: Include tanphi in Report . . .
e | e [¥7] Extended Report 2) Standard report including tan phi
The inclusion of the tan phi in the stand-

ard report can be switched on or off here

5 text boxes for the standard report and
all printouts can be specified here

These text boxes appear below the "Comment"” icon as template text and can be filled here with
Information about the measurement.

Carbon dioxide calculation

Co2
Factor: 550 g/kwh |5

The energy supply can be displayed in WinPQ mobil in carbon dioxide. The calculation factor can be set
here.
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Data Wiew Setup Window Addon Help

|Bom | &~

Information 5 X

=
a
E Syskem; I -wire System
“E Mominal voltage L-N: I 230V | 1324
T Frequency: I B0Hz
_§ Interval: I 1s
= e
|| Ripple-contral frequency: 168Hz
% Skark: I 29.08.2012 09:01:35 Il Manage Measurement Comments ﬂﬂ
& Endt | 29.08.2012 09:28:19
Lo Comment 1: ILangzeitdaten
Carmment 2: I
Duration: I Z6m 445
MNumber of intervals: I 1562 Soiliments: I
Comment 4: I
Seriatio.: | 9930-101 | kunde: |
Firrmware: I 1.217 IAdresse: I
DSP-version: | 26 = |
Konkakk:
M — ITeIeFonnummer: I
Permanent record 5 X
'g IGrund: I
2 | Selection |
& B A Frequency
5 A voltage
g AL Current
Sl A A

Harmonics settings

Under "Settings / Harmonics Settings”, the type of presentation can be set.

> Voltage harmonics: Display as “Volt” or “% of the fundamental oscillation”

> Current harmonics / THD, TDD current:
Display as “Ampere”, “% of the fundamental oscillation” or “% of the nominal current”

A\ Setup Harmonics Yiews 21X

—Yolkage Harmonics in:
« ]

™ % of fundamental oscilation

—iCurrent Harmonics in:
A
& %% of fundamental oscillation

™ % of nominal value

Mominal walue in [A]: I 1.000
oK I Cancel |

All diagrams and bar graphs in the software will use the selected units (volts or %; amps or % etc.).
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Changing the WinPQ mobile design
WinPQ mobile offers two different designs for screen displays.
- Windows native

- Black magic

A WinP) mobil

Data  Wiew | Setup  Window Addon Help

B @ e L |

Default Colours  *
c InFarrmatic Common F X
E Swstem: Export d-wire System
£ Momingl:  9eFup Harmonics 230% | 132V
— Frequen: “o Data Converter p—
E S— Dresigns |: Windows native
_E Ripple-control frequency: I_ Blark magltlmm
%" Stark: I 29.08,2012 09:01:35
E End: I 29.058,2012 09:25:19

Example: "Black magic” design with a black background

With the "Black magic” setting, all print tasks are printed in "Windows native”.
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10.4.1  TCP-IP Settings in WinPQ mobil

Setup

Languages
Default Colours
Common
Export
Setup Harmonics
Data Converter

»

Networkconnections

In the analysis software in "Settings / Network Connections", multiple network connections from PQ-
Box devices are stored.

. Networkconnections [ @ X I

IF address:  192.168.056.094 port: 5001

PQ Box 2

port EVENELE

192.168.055.101 PQ Box 11 5001

IP address, port number, and a free name of the analyzer can be stored.
Pick up with "Add" this connection to the software menu.

"Delete data" deletes the selected IP address from the drop-down menu.

With "Ping" an IP data connection can be tested.

WinPQ software try to connect always to existing connections. In the software in setup, online data or
read out measurement data available devices are selectable.

a1
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10.5 Transferring measurement data from the PQ-Box to the PC

Connect the power quality analyzer to the PC with the USB cable or TCP-IP connection.

=

When the PQ-Box is connected the
data within the PQ-Box memory.

Press the icon ‘E to read the memory of the device.

Hard disk Import Measurement device ‘

PQBoOX: [PQBDXZ[I[I Ver:1.321 Sn:1305-103 [COM11] '] @ lLoad data from
Date ) Version Size

4. 12.08.2013 07:51:14 V1321 3785KB

A 08.08.2013 13:37.01 V1321 2981 KB

A 08082013 1111614 V1321 13274 KB

A 08082013 11:10:48 V1321 3586 KB

4. 06.08.2013 08:46:14 V1.321 34656 KB

|4 0108.2013 1548:22 V1321 441480 KB

A 0108.2013 10:26:14 V1321 31233 KB

A 03.07.2013 12:11:36 V1316 3067 KB

icon can be used to display all of the available measurement

Loads meas. data from PQ-Box to
the PC

Deletes highlighted meas. data from
PQ-Box

After reading the data from the device to the PC hard drive, the message "Should the measurement

data in the PQ-Box now be deleted?" is displayed.

PQBox100

"j Do ywou wank to delete the file from the PQ-Box?

s J[ w

Yes —The data will be deleted and the occupied memory in the device is freed.

No - The measurement data remain stored in the device and can be downloaded from other PCs.

We recommend deleting the measurement data from the device's memory after downloading so

that the memory is not filled unnecessarily.
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le Load Dialog

Harddisk | Import | PG Box 100

Directory: |C:.I'Programme,l’EberIe,l’PQBoxlDD,I’Data ! I l Load

Date ‘ersion | Size Comment 1 Comment 2 Comment 3 Comment ¢ Delete
A 29.04.2008 16:13:28  v01.006 10400 KB Irland Comment 2 Comment 3 Camment 4
4. 31.03.2008 09:50:13 V01,008 12135 KE Kommentar 1 Kommentar 2 Kommentar 3 Kaommentar ¢
4. 31.03.2008 09:16:54 V01,006 4915 KE Kommentar 1 Kommentar 2 Kommentar 3 Kaommentar ¢
4. 05032005 11:29:47  W01.006 T443 KB Kroatien EMPTY EMPTY EMPTY
A 26.02,2008 14:32:31  v01.001 7751 KE Solaranlage Demomessung Kommentar 1 Kommentar 1
4. 18.02,2008 11:21:54 v01.005 6059 KE OHplus Stassfurt Kommentar 3 Kaommentar ¢
4. 14,02,2005 09:00:21 V01,001 S0 KE Biro ‘erteilung 32 MSHY 3 Kaommentar ¢
AL 12,02,2008 11:32:02  v01.002 20473 KB Salva Tallin Estland Kommentar 4
4. 01.02,2008 15:36:05  W01.006 25416 KB NS Messe Kommentar 3 Kaommentar ¢
AL 01.02,2008 12:54:05 V01,006 1007 KB M5 Papierfabrik Test Test
4. 18.01.2005 13:40:07 V01,001 41727 KB Kommentar 1 Kommentar 2 Kommentar 1 Kaommentar 1
4. 10,01,2008 10:35:30 V01,004 4817 KB AHA Deponie Lahe  Station Deponieg...  Kommentar 1 Kaommentar 1
4. 11,12,2007 058:54:25 V01,001 TFOSKE ter ter Kommentar 1 Kaommentar 1
4. 06.,12,2007 12:23:46  WO1.001 1035 Kb bowt ommentar 2 Kommentar 1 Kaommentar 1
A 04,12,2007 13:18:53  v01.001 3349 K§ Robert Bosch-Kra... Messung DC 2 Kommentar 1 Kommentar 1
4. 03,12,2007 14:50:33 V01,001 1659 K o prmsmtoccung DC 1 Kommentar 1 Kaommentar 1
4. 26,11.2007 14:04:23 V01,002 G955 KB Stab,300 UMW Mai... Gerdt 3 Kommentar 1 Kaommentar 1
Av 26,11,2007 11:13:23  v01.001 10797 KB Robert Bosch Stu... Miederspannungs... Kommentar 1 Kommentar 1
A 26,11,2007 10:52:55  v01.001 2714 KB Robert Bosch Stu... Messung 1 Kommentar 1 Kommentar 1
4. 15,11,2007 07:40:45  WOL.000 179666 KB Kommentar 1 Kommentar 2 Kommentar 1 Kaommentar 1
4. 23.10,2007 09:15:52 v01.001 39712 KB Kommentar 1 Kommentar 2 Kommentar 1 Kaommentar 1

In this view, four comments can be attached to each measurement. If no comment has been entered

yet, this field contains "-". Double-click a comment field to edit it.

All four comment fields appear in the printed reports.

10.5.1 Data folder in Windows Explorer

If a text is entered in the first comment field of a measurement file, the folder containing the measure-
ment data will also be called this in Windows Explorer.

I3 12 Puls-Briickengleichrichter_000
|5) Christanell_ooa
I;ﬂ DiZ Messung_000
IC3) Diesel - Avs
|5) Gemiinden, Hofweg 28 Fa, MSP-Display
|5 Hindustan Press C_000
l,i'l HEM 1 - Zerstirung Kompensationsanlage,
|5 Hollkurventrigger 2. Eild_000
I3 Kaufmann_0o00
I3 kBR_000

A
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10.5.2  Transferring measurement data while a measurement is in progress

To transfer measurement data from the device after a measurement has been started, the measure-
ment is stopped briefly during the data transfer. Confirm the question "Should the recording be

stopped?" with "Yes"

4 File Load Dialog

Hard disk | Import | PQBox 100 1

PQBOX:

[PQEOXLO0 ver:01.105 Sn:0736-003 [COME]

v

Date

| ¥ersion

Size:

Delete

Load data from Box

BN PQBox100

i Measurement is running
Do you wank to break?

nan %

Select the measurement data and press the "Transfer data" icon.

B8 File Load Dialog

Hard disk Import PC Box 100
PQBox: |PQBOXIUU Wer:01,105 Sn:0736-003 [COME] v|
Date T Mersion | Size Delete

B A 09.09.2005 13:39:19 © ¥01.105

Load data from Box

aA
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The measurement is resumed by pressing the "Continue" button.

All of the measurement data are available at the end of the recording in a complete measurement file.

N File Load Dialog

Hard disk | Import | PQBox 100 |

PQBox: |PeyBoi00 veri01, 105 Smi0738-003 [ComMa] -

Date 7 version | Size Celete

oAb D9.09,20085 13:39:19  YO1.105 409 KB
Load data from Box

h

The PQ box appears as data medium via the "Import" card. The "DATA" folder contains all measurement
data of the device. Select one or more measurement files and copy them to the PC via the "Import"
icon.

s

K i

EMPTY

115 09:09 2 2 KB EMPTY EMPTY EMPTY
150 200 il 342 KB EMPTY EMPTY EMPTY

AR
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10.6 Evaluation of Measurement Data

All measurements available on the PC are listed in the "Hard disk" folder.

The various measurement data can be sorted by "Date" and "Comment" in ascending or descending

order. The button opens the selected measurement for analysis.

The icon removes the measurement data from the PC’s hard disk. More than one
measurement can be selected. You will be asked for confirmation before the data is deleted.

Sort the data in ascending or descending order Change the measurement

(by Date or Comment) data directory

PQ Box 100

|

Hard disk

Directory: Programme/Eberle/POBm: 1 00/ Data Load
Date Wersion | Size Carmment 2 Comment 4 R Delete
v 105 409 KB Comment 1 Comment 2 Comment 3 Comment 4
A 104 FI9KE frequency conwerter aany Danfos Kormmentar ¢ =
AL 04092008 17:11:37  Ww01.104 9306 KB ripple signal newe Fi'l, 207 Kommentar 3 Kormmentar ¢
AL 02.09.20038 14:04:40 V01,104 1967 KB Trafo 4 ET304 Kommentar 3 Kommentar 4
4. 02.09.2008 14:00:16 01,100 1605 KB Trafo & ET306 Kommentar 3 Kornmentar 4
AL 02.09.2008 135442 V01,104 1992 KB Trafo S ET305 Kommentar 3 Kaommentar 4
An 02.09.2005 12116112 WO1,104 Q00 KE Trafo 3 ET303 Bau 142 Station 3
An 02092005 12116112 WO1,104 Z037 KB Trafo 1 ET301 EAu 142 Station 3
Ah NF N9 eNng 171555 w0t 1nn KR Trafo ETS it 14 Fatinn bt

With double mouse click on “Comment” you can change the text for the measurement file.

The measurement data can also be opened by double-clicking without the WinPQ mobile start via Win-
dows Explorer. By opening the measurement data folder, you can load “12 Puls-
Briickengleichrichter_000” by double-clicking on one of the icons as shown in the example below. The
WinPQ mobile starts automatically and opens the selected measurement.

20 | —
[ -
|) 12 Puls-Briickengleichrichter_000

1) Christanell_ooo § Bede (LB G B
[ DC Messung_000 Fraigaiian e, =
) Diesel - avs =

(L) Gemiinden, Hofweq 26 Fa, MaP-Display L comments.paf
[C3) Hindustan Press €_000 £ oepdt
. . £ cyenpa

[25) HEM 1 - Zerstérung Kompensationsanlage, A orelovpel
(2 Hiillkurventrigger 2. Bild_0oo £ epelstepef
(55 KauFmann_o0o L ey pal

L eventpgl
[L3) KBR_O00 A

L rechpat

L oecBlpgf |

£ recstpgl

L recTpql

AR
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10.6.1  Change the measurement data directory

The button E opens an Explorer window.

Here the folder is assigned in which the measurement data are located.

Do not select the measurement data folder directly but only the parent folder.

Any number of folders with measurement data can be created. These can be located anywhere in the
network. Example: A folder for "Measurement data 20kV 2015“.

Ordner suchen

Suche Datenverzeichnis Messger &t

Select the “root” data folder (not a

= 03 POBox100 <— .
Y=Y measurement file folder)

1 00000000
@ Export
12 html
) images
@ input
15 settings
15 sqldrivers
@ temp

15 translations
o B e

< >

v

Meuen Ordner erstellen ] [ O l [ Abbrechen

After opening a data file, the information for the whole measuring period is displayed. In the "Evaluation
Period" field you can select a specific time period within the measurement and only evaluate this.

Example: A measurement was carried out over 10 days. The standard report is however to be created
over a week. By pressing the "1 week" button, the measurement data is limited to one week.

Hard disk | Import | FQ Box 100

Cireckary: |C:J'Programme,l'PQBoxlDD,l’Data | [ ] ’ Load ]
Date Version | Size Comment 1 Camment 2 Camment 3 Camment 4 Delete
A4 19.11.2008 00:16&:53 01,106 4017 KB ‘Warwick EMPTY EMPTY EMPTY
4. 28.10.2008 17:34:06 01,106 - ) ;
AL 28.10,2005 17:34:03  ¥01.106 8 tvaluation period
4. 28.10.2008 17:08:46 01,106 ]
A 28.10,2005 17:05:46  ¥01,106 Meastrement period htar 4
A\ 28.10.2008 17:08:45 01,106 T itar 4
A 28102008 17:08145 voraoe 1] O | 0220 || 14so00 | tar 4
A 25.10,2008 16:55:31  w01.106 to [ n¢.03.2008 || 14:10:00 [ hkar 4
4. 28.10.2008 16:52:20  ¥01.106 ) : htar 4
A\ 28102008 16:20:10 ¥01.106 duration: | &d Z3h 30m Oz | heara
4. 28.10.2008 16:20:10 01,106 hitar 4
AL 28.10.2008 16:20:10  W01.106 Evaluation period tar 4
A\ 28.10.2008 16:05:30 01,106 _— o e
AL 28.10,2008 16:05:30  ¥01.106 from: | 6072008 v|| 4000 Z| Kaa
A\ 27.10.2008 04:25:56 01,106 s [ 04.03.2008 Y|| o %
4. 21.10.2008 09:07:14 01,002 : htar 4
AL 13.10.,2008 09:58:24  wol.107 1) duration: | &d 23h 30m 0s | ntar 4
4. 07.10.2008 15:37:39 01,106 ;
A 26022008 14:32:31  ¥01.001 Eraene ale
all ] ’ 1 day ] ’ 1 week ] ’ 4 weeks ]
I oK ] ’ Cancel ]

After pressing the "OK" button, the specified period of the selected measurement is opened.

All of the measurements and analyses shown below have been prepared with demo data, which are
included in every installation.

a7
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Start screen after loading one measurement

Create a report in accordance
with EN50160/IEC61000-2-2 or
IEC61000-2-4

Range of the voltage and current harmonics, and the interhar-
monics. Scaling according to the specified standard

Information about the
selected measurement:

-Nominal voltage
-Measurement interval
-Ripple control frequency
-Measurement start
-Measurement end

-Duration of recording

interval

-Number of the measurement

-Device number/FW version |

A Data View Setup W
= 3 Em 1 U
DOoOm =) W
E. Infarmation & X| | EMIEC report Dietails | Harmonics
E Info
|T Norminal voltage L-N: 4004 { 230V
'aE Inkerval: 1805
(i Ripple-contral frequency: 168Hz
15
|
| stark: 12,12,2008 10:24:00
End: 17,12, 2005 16:42:00 Wtk
Duration: 5d 6h 18m Os
Number of intervals: 2527
Serial-No. ! 0736-104
Firmware: 1.107
BERHTE L taey Here 8 Comment fields can be saved for
More . J[ comments. . —| the measurement All fields appear in the
- N printouts
Permanent rec | F X
Timing daka

| F’Q-events.

Selectio

5 selection tabs:

- Cyclic data

- Oscilloscope images
- 10 ms RMS recorder

- Ripple control signal
recorder

settings, limits, conversion factors ...)

Detailed listing of all settings for the measurement (trigger

Power
Pawer (15 min)
Energy
Energy (15 min)

B

Ripple control signals
e

8
10ms RM3

Enk record | Oscilloscope

Graphical overview of all meas-
ured data and events for the
selected measurement

- Sermanent record:
stilloscope:[3]

Ripple contral signals;

L1 L2 L3 L1
Frequency Events Yoltage
Owerview data
PQ-events:[19] = =
0 ]
L0ms RMS:[3] ] ]

When the mouse pointer is over an icon for the oscilloscope or RMS recorder, information will be dis-

played for this event.

Overview data

P

PQ-events:[19] =

Permanent record:

Oscilloscope:[3] 0

10ms RMS:[3] ]

Ripple control sign .
Display
changes

of the daily or weekly

AR

Oscilloscope

Time stamp: 13.12.08 / 12:58:25

Trigger: Woltage dip UL1 [ID=1]
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Clicking on a sign of an oscilloscope recorder, RMS recorder, ripple signal recorder or

transient recorder automatically opens the corresponding fault description.

10.6.2  Standard evaluation for EN50160 and IEC61000-2-2

The ‘ button gives you a quick overview of all voltage measurement value, with regard to the com-
patibility levels of the specified standard. In the basic settings, this is the EN50160 and IEC61000-2-2
combined. Depending on the size of the measurement data, the creation of these statistics may take
few seconds. In a week of measurements, more than 300,000 measurement values are compared with
the corresponding performance level and displayed graphically.

Figure: Example of an EN50160/IEC61000-2-2 evaluation

e rr Limit line according to the

<: threshold of the selected

standard. f. e. IEC61000-2-2

Frequmey wtage charges

5 B Lo e vobage =
f— o - . veeie correl

12.12.2008 30:34:00 2 1 e 17,12.3008 16: 500

Rippls control sgral | PO-ventn lma MG | Owllowoge Permanet ieosd
- i1

|
S dagrar Py ok mgram.

The bars show in a clear format the 95% reading in red and the highest "100% value" measurement val-
ue occurring in blue.

In the example shown, the maximum value of the long term flicker Plt exceeds the standard perfor-
mance levels in all phases. The 95% value however is far below the permitted limits.

In the basic settings for the standard analysis, it is also possible to set a 100% limit. Should the 100%

limit set be exceeded, the blue bar is cross-hatched red .

AaQ
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Harmonic oscillations:

In the bars of the voltage harmonics all the measurements of the 2nd to 50th harmonic are compared
with the respective performance level of standards EN50160 and IEC61000-2-2. The harmonic is dis-
played that is the next to the corresponding limit or exceeds it.

All standard limits can be changed by the user in the software "Configuration / Limits" menu.

List of the standard basic settings for the network analyzer:

PQBox: PQEBOX300 Ver:0.000 5n:1735-201 [COM7] - Load setup from Box

Send new setup to Box

Slow voltage change Load
. Store
Tolerance 99%: positive [%] | 110,00 | negative [%%] | 90,00

Basic settings

A (4

Basic settings Tolerance 100%: positive [%] | 110,00 5 | negative [%] | 85,00

Voltage Changes (Dip/Swell)

.!S; Tolerance 100%: positive [%] | 110,00 |5 | negative [%6] | 90,00 |

L Metwork frequency
Limits
Tolerance 99, 50%: positive [Hz] | 50,50 |5 negative [Hz] 49,50 |=
r m Tolerance 100%: positive [Hz] | 52,00 |5 negative [Hz] 47,00 |%
Unbalance Long term flicker Pt THD
Oscilloscope o oy e
Tolerance 85.00% [%]: | 2,00 = Tolerance 85.00%: 1,00 = Tolerance 39% [%G]: 8,00 =
e r Tolerance 100% [%]: | 3,00 = Tolerance 100%: 5,00 = Tolerance 100% [%]: 12,00 =
I J Voltage harmonics
10ms RMS recorder THD calculation
®! H2-H10
I " H2 -H50
]

Grouping of harmonics {(U/T)
Ripple control

HF Modul

@ Harmonics: 2 =
I I I I I Tolerance 99% [%]: 2,00
SEbiegied Opertion I L I-lIIII-IIIII-IIIII-IIIII v (17 500 -
-

® JEC 61000-4-30 ClassA
Full grouped (EN61000-4-7 Kap.5.5.1)

no grouping

i

Close

5N
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In the "Details" panel of the standard report, detailed information is given on the respective maximum
and minimum value, and the reference to the standard limit.

g

Information 8% | Pt | Derals | Harmenics
Info Frequency Yoltage changes
L 20 Maxinum vale: [ 5011 Hz | I I 13
Frequency: vz |
5% value: 50.04 He
Interval: 6005 | | Maimum vae: | 238,94 v | 24072y ] | 23877 |
5% value: 49.97 He
Start: 05.04.2007 17:50:00 | & | | 95% value: [ 236.52¥ | | 238.13v | | 236,27 |
" 20 Minirmum valug: 49,59 Hz
End: 15.04.2007 18:20:00 | | I st vake: [ 22726V | 22779V [ 22752
Bl i Uniting value Max: | 50.50Hz| | Minimum value: | 22564V | 226,10V | [ 22584 ¥ |
Humber of intervals: 112 | e [ T
——— imiting vaiue Min: 3 2
2 L Limiting value Max: 254,03 | Number (fres interval): 1012
Number (10sec values): | 60717 | Limiting value Min: 207.85Y |
woltage unbalance Flicker:
Maximum value: [ 0.53 ) I 12 13
95% value: [ 0.32]
Maximum vaell | 0.8 Los] | 108 |
Permanert record ax
Limit valug: [ 2.00]  95% vale: [ 045 | 040 | 0.37 |
Timing data
Selaction Mumber {free interval); | 1012 Limiting valus M 1@ humber (2h walue) [ [

Example: Standard flicker evaluation

The maximum values for the phases are: L1 = 0.61; L2 = 1.02; L3 = 0.63. As the PIt limit is 1, the bars for
the phases L2 exceed the limit line in the overview display. The 95% values (red bars) are all well below
the limit.

The "Voltage Harmonics" page shows all the harmonics in a bar chart.

All harmonics are scaled to their limit from the specified standard.
EMJIEC report Detais Harmonics Plat | Harmonics

L1

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

Lz

02 03 04 05 06 07 03 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 45 47 48 49 50

L3

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

g1
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@ The bars show in a clear format the 95% reading in red and the highest "100% value" measure-
ment value occurring in blue.

In the "Harmonic" page the limits of the selected standard, and the 95% values and maximum values of
the individual phases are shown in a table. If a harmonic exceeds the limits, the corresponding row is
highlighted in red.

Figure: Detailed listing of the 2nd to 50th harmonics and the respective compatibility levels

EMTEC repaort Dekails Harmonics Plok Harronics

Limiting walues L1-95% Ll-Max LZ2-95% | LZ2-Max L3-99% L3-Max
THD 8.0000 37028 3.8651 3.7193 3.8347 38746 4.0123

1.9500 0.0453 0,2403 0.0455 0.1325 0.0476 0.3435

2

3 5.000a0 1.0037 1.1599 1.5528 1.3083 1.2526 13641
4 0, 9300 00341 0,1093 0.0342 0.0620 0.0335 01134
5 5.9900 1.7805 1.9975 2.0271 2,2265 2.0183 2.1887
6 0,400 0.0433 0.0901 0.0435 0.0751 0.0397 0.0360
7 5.000a0 1,567 1.7216 1.3307 1.4671 1.3040 1.4341
g 0.4900 0,0345 0,0643 0.0470 0.0715 0.0317 0.0665
q 1.4500 2.0820 2.2404 1.e792 1.7914 1.6675 1.7e70
10 0,400 0.0465 0.0598 0.0539 0.0711 0.0304 0.0458
11 3.5000 1.2585 1.4374 0,966 1.1277 0.8011 0.9654
1z 0.4900 0,0535 0.07:24 0.0654 0.0550 0.0351 0.0562
13 2,9300 1.2765 1.37858 1.1910 1.3007 1.8570 1.9765
14 0,400 0.0663 0.0349 0.0640 0.0964 0.0472 0.0757
15 0,400 1.1833 1.4093 1.0159 1.2275 1.1176 1.22582
16 0.4900 0,0497 0.0551 0.0510 0.0756 0.0544 n.0gi1z
17 1.9500 0.9106 1.1839 1.2213 1.44585 0.9030 1.1085
15 0,400 0.0z20 0.0319 0.0303 0.0506 0.0297 0.0547
19 1.4500 0,497 0.5951 0. 7245 0.3352 1.3850 15697
20 0.4900 0.0165 0.0z226 0.0155 0.0z231 0.0z02 0.0335
=1 0.49a0 0.2196 02462 0.3041 0.3365 0.5712 0.6424
o 0,400 0.0150 0,0z207 0.0154 0.0155 0.0151 0.0231
23 1.4500 0,269 0,3045 0,373 0.4z01 0.1470 0.1379
24 0.4900 0.0199 0.0z226 0.02357 0.0252 0.0187 0.0z271
2g 0.49a0 0.2350 10,2785 0.3291 0.3815 0.5943 0.6640

o

Highest value measured in the recording (L1)

95%-value of the measurement (L1)

Limit from the standard

52
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Create EN50160 / IEC61000-2-2 report:

With the Print function, a multi-page standard report opens.

Scroll through the Send a report Create PDF Change printer
standard report to the printer document Settings

11

First Previous | Mext | Last Print Export PDF Printer Setup

20.12.2016
a_e berl e Standard report EN50160/IEC61000-2-2 Page 1/5
GLOBAL NET QUALITY
Company Rundsteuer 250Hz EMPTY
Department EN50160 - IEC61000-2-2 LV - def EMPTY
Customer: Phone:
Address: Reason:
Contact: SW-Version: 3.1.4 64bit
System: F-wire System
Nominal voltage PE | PP 230,00V f 398.37 V Interval ls
Frequency: 50 Hz Ripple-control frequency: 250 Hz
Start: 05.10.2016 08:04:43 End: 05.10.2016 08:11:13
Duration: &m 258 Number of intervals: 385
PQ-Box Typ: PQ-Box 150: ExpertB1 (2-5kHz) Serial-No.: 9938-004
Firmware: 3.004 DSP-Version: 4.005
Overview
o L2 S
Hegqizrcy kv Vaoltage thanzes L In;ﬁ': Lrﬂ:ﬂ;c h;ir:ni:n Hiazke contral

52
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10.6.3 Bar chart of the Harmonics and Interharmonics

Voltage harmonics and Current harmonics and
Interharmonics Interharmonics
Data  Wiew  Setup Help
Fom KR
. | InFarmakion
E:
= | Info

l'l.'l ll’
Using the two icons, all voltage and current harmonics, as well as voltage and current

interharmonics are displayed graphically or in a table form.

The scaling can be changed in “setup harmonics” from absolute values to relative values.

4 : = vl
A\ setup Harmonics Views ? =

Yioltage Harmonics in:

Om

(®) % of fundamental oscillation

Current Harmaonics in:

® [A]
() % of fundamental oscillation

) % of nominal value

Ok Cancel

Vi
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The example shows the list of all current harmonics of the three phases and neutral. The ordinals 5 and
7, 11 and 13, 17 and 19 stand out. Red bar represents the 95% measured value, the blue bar represents
the 100% value.

Harmenics Plot ‘ Interharmonics Plot | Harmonics Details Interharmonics Details D-A-C-H-CZ

11

107.18 A

53.58 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 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

17

107.18 A

5350 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 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

13 K

107.18 A

53.58 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 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

N

107.18 A

53.50 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 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

Table of harmonic values
| Harmonics Plot | Interharmanics Plot ‘ Harmonics Details ‘ Interharmonics Details I D-A-C-H - CZ |
L1 -95% L1 - Max L2 - 95% L2 - Max L3 -95% L3 - Max

02 28521 [A] 34658 [A] 26505 [A] 3.5537 [A] 25926 [A] 32562 [A]
03 17764 [A] 22264 [A] 1.8707 [A] 23933 [A] 1.5029 [A] 19265 [A]
04 1.2930 [A] 1.6541 [A] 1.2510 [A] 1.8606 [A] 1.2403 [A] 16760 [A]
05 88.0763 [A] 106.7447 [A] 88.3021 [A] 107.1785 [A] 87.8084 [A] 1066618 [A]
06 10791 [A]; 14184 [A]; 1.0394 [A] 14161 [A] 10252 [A] 14987 [A]
07 254768 [A] 32,0951 [A] 26.1785 [A] 33.0616 [A] 25.5559 [A] 32.1389 [A]
03 0.6486 [A] 0.9401 [A] 0.6441 [A] 0.8871 [A] 0.6309 [A] 0.8007 [A]
09 0.5818 [A] 0.7895 [A] 05549 [A] 0.7112 [A] 05185 [A] 07063 [A]
10 0.5378 [A] 0.7709 [A] 05205 [A] 0.7113 [A] 05028 [A] 07268 [A]
11 244563 [A] 30.5683 [A] 244522 [A] 30.5124 [A] 243625 [A] 304375 [A]
12 04965 [A] 0.6506 [A] 0.4973 [A] 0.7355 [A] 04640 [A] 0.6367 [A]
13 110046 [A] 147722 [A] 113741 [A] 15.3005 [A] 110889 [A] 148478 [A]
14 03423 [A] 04776 [A] 0.3570 [A] 04720 [A] 03331 [A] 04413 [A]
15 0.3337 [A] 04499 [A] 03349 [A] 04376 [A] 0.3039 [A] 03993 [A]
16 0.3181 [A] 04593 [A] 0.3323 [A] 04456 [A] 03126 [A] 0.4064 [A]
17 125913 [A] 15.7555 [A] 124908 [A] 15.6298 [A] 125218 [A] 157005 [A]
18 03317 [A] 04435 [A] 0.3349 [A] 04393 [A] 03082 [A] 04272 [A]
19 7.0123 [A] 9.5618 [A] 73320 [A] 10.0010 [A] 7.0974 [A] 95995 [A]
20 0.2396 [A] 0.3149 [A] 0.2420 [A] 0.3224 [A] 0.2352 [A] 0.3055 [A]
21 0.2378 [A] 0.3196 [A] 0.2341 [A] 0.3165 [A] 0.2211 [A] 0.2829 [A]
22 02334 [A] 0.2069 [A] 02334 [A] 0.3146 [A] 02301 [A] 02942 [A]
23 76396 [A] 9.3913 [A] 75836 [A] 9.2955 [A] 76189 [A] 9.3453 [A]
24 0.2514 [A] 0.3249 [A] 0.2534 [A] 0.3468 [A] 0.2290 [A] 03186 [A]
25 48823 [A] 6.5485 [A] 51987 [A] 6.9194 [A] 49771 [A] 6.5909 [A]
2R 0.1847 1A 0.2600 TAl 0.1909 1Al 0.2500 TA1 01801 TA 0.2174 141
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10.6.4  D-A-CH-CZ report

The software produces an automatic report according the D-A-CH-CZ standard.

All current harmonics will be compared to the maximum allowed limit of this standard. You have to
fill the “short circuit power” of the network, the connected load and the nominal voltage.

Harmonics Plot | Interharmonics Plot | Harmonics Details | Interharmonics Details | D-A-C-H-CZ |

Short circuit power [kKvA]: 10000
Connection Load [kvA]: 630
Nominal voltage L-L [V]: 400

valid THDI [%]: 8.0
L

voltage h...  Standard factor value max. emission limit [A] ~ meas. harm. values [A] +
11-13 N 11-13 N L1-13 N
H3 24 12
HS5 107.2 =
H7 331
H11 306
H13 153 L
H17 158
H19 100
L nor AT T - i

DACH-CZ report compare all current harmonics to the limits. Red values are above the thresholds.

Details
DACH-CZ: NOT COMPLIED
voltage Standard factor value max. emission limit [A] meas. harm. values [A]
harmonics
L1-L3 N L1-L3 N L1-L3 N
H3 6.0 18.0 21.7 65.2 2.4 1.2
HS5 15.0 534.3 107.2
H7 10.0 36.2 331
H 11 5.0 18.1 30.6
H13 4.0 14.5 15.3
H 17 2.0 7.2 15.8
H 19 1.5 5.4 10.0
H 21 1.0 3.6 0.3
H 23 1.0 3.6 9.4
H 25 1.0 3.6 6.9
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10.6.5

Level-time diagrams of the long-term data

In the "Cyclic data" menu item all permanent recorded measurement data are listed. In each measure-

ment more than 3800 different measurement values (voltage, harmonics, interharmonics, current,

power and energy) are saved. Any measurement values can be displayed together in a level-time dia-

gram. Thus, for example, a relationship between the voltage fluctuations, the resulting flicker level and

the cause in the network can be shown by means of the associated current changes.

Selecting the required parameter (or multiple parameters)

button displays the level-time diagram of the required measurement value.

1 efF min

Figure: Level-time diagram of the 10 ms minimum value of the voltages L1, L2, L3

and pressing the

Start of the measurement data

Duration of the measurement

End of the measurement data

Data View Setup ‘Window Help

Dol |1+ =

| Information | Marker

[ Permanent record '| oscope | 10ms RMS | PQ-events

8 x

Infarmation
Infor
System: 4-wire System
Hominal voltage L-H: 400% | 2308
Frequency: 50Hz
Interval: 600s
Ripple-contral frequency: 168Hz
Start: 26.02.2008 14:40:00
End: 04.03.2008 14:10:00
Duration: { 6d Z3h 30m Os
Humber of intervals: 1006 |
Permanent record
Timing daka
Selection &

BE-E-8

o

E-E-EH

B

Even harmonics
0dd harmonics
Even interharmonics
0dd interharmonics

[] Shart term Flicker

[[] Flicker online autput 5

[ Long term Flicker

[[J uu unbalance

[] Pasitive-sequence system
[] Megative-sequence system
[] zero-sequence system

[] un zerofPos.system
Current

[J1eff

[ 1 fF max (10ms)

[ fF min (10ms)

[J1Mean (1, 12, 13)

JTHD v

Timing diagram

]

IEC61000-2-2 | EMS0160 report

Evvaluation

|

1 = SX

26.02.2008 14:40:00 &d 23h 30m Os 04.03.2008 1410000
12
200.0
1o
150.0 o=
— =
> 100.0 | Los &
=
=
50.0 e
oz
0.0 |
Lo
— S e s =
14:40 18:26 22:13 02:00 05:46 09:33 14:10
26.02 27.02 23,02 0103 02,03 03.03 04.03

W UlEmin [ UZEmin W U3E min

B Limax [OIZmax O IL3max

26.02.2008 14:40:00

6d 23h

30m Os

04,03,2008 14:10:00

Using the legend, the channels displayed can be toggled on and off
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Zoom function in the graphic:

+

‘BOm

To magnify an area, activate the zoom function. Then pull with the left mouse button pressed, a window
from the top left to bottom right. If the window is drawn in the opposite direction, the magnification is
reset.

15.04.2007 12:20:00

14d 23h 19m S9s

03.05.2007 11:40:00

I
0
o
o
|

Z30.0

225.0

2200

0 Y

215.0

[v]

210.0

205.0

Z20o0.0

195.0

"
o
g
o
L
T
i
i
i

20:50 o9:z0

T
21:50

10:z0

23.04 24.04 24.04 25.04

B U1iE min | B UZE min | B U3E min

<

21.04.2007 21:29:25

|
Sd Sh Om 23s

27.04.2007 02:29:49

Bars represent the zoomed area.

The moving the bar you can scroll through the measurement

Move graphic:

B

feom

When the "Move" button is pressed, the graphic can be moved freely in the time axis and value axis.

SR
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Place a marker:

Using the "Marker” button, two markers can be positioned in the graphic.

‘BOm

Two markers can be set in the plot using the left mouse button. This selects the

RS

closest curve and the marker acquires its colour.

The distance between the two markers is determined as an absolute value. The time interval is always

® Marker No. 1 with the left mouse button and Shift

® Marker No. 2 with the left mouse button and Control key

calculated; the difference value is calculated only with identical units.

/. Data WYew Sstp ‘Window Help

BEom : 2+ x

X
g [t B X1 26.00.2008 14:40:00 &d 23h 30m Os 04,03.2008 14:10:00
) Marker 1 = = = = =
I 2400 ]
Curve: USE min | |
c
2| Time: 01,03.2008 10:36:14
Sl vale: 230,718 [¥] | 2300
Marker 2
arker =
Curves U3E min 220.0 o
Time: 01,03,2008 10:26:10
Value: 143.976 [%]
210.0 o
Diff
ifference Lag
Duration: B 35 202ms.
Walue: 86,7418 [¥] 200.0 +
1 | PErmanent record 8 x
£ = =
% | - Timing data 2, 190.0 - Foe 3
L ) &
| Selection el
w| | @ Even harmonics r
i i harmanics =
& ven interharmonics
= dd interharmonics Loa
[] Shark term Flicker ool
§ ] Flicker online output 5
g &[] Long term flicker L
G [[Jud unbalance
=) [[] Pasitive-sequence system 1600 -
[] Megative-sequence system Las
T [[] Zero-sequence system
5 [[] un Zero[Pos.system
;c'; urrent 150.0 -
s [Jreff r
£
£ [ T &ff max (10ms) )(
Lt [] 1 &ff min (10ms)
[t Mean i1, L2, L3 140.0 -t e —=|=0.0
B Omo 3 T T T T T T T T T T T T 1
- — 14140 07:25 00:10 16:55 02:40 02:25 19:10 1155 04:40 21:25 14:10
[ 26.02 27.02 28.02 28,02 29.02 0103 0103 02.03 03.03 03.03 04.03

Infarmation

IDetai\s | Marker

IECA1000-2-2 | ENSOL60 repork

Evaluation

26,02,2008 14;40:00

B

Matker g X
Curve 1 UL max
12.06.2011 15:02:30.500
Valug 1: 246,545 [V
Curve 2! I UL1 rin
I 12.06.2011 14:01:27.408
value 2 | 230,549 [v]
| 1h 1m 3s
value: | 15,9959 [v]

W UEmn @ uzEmn (WUEmn B Limax OLzmax O IL3max

&d 23h 30m 0s 04,03,2008 14:10:00

With long measurement intervals set (e.g. 10 min) for
the extreme values (10 ms), the exact times is shown in
milliseconds in the marker.
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Representation of line styles

Ml [ [ [

Four types of representation are offered for lines.

1st. Connects every measured point together (default for all graphs)

2nd. Represents only the measurement points, the points are not connected by lines

3rd.  This level representation is particularly suitable for medium values, such as 15 minutes per-
formance data. Here, the mean value over the measuring period is represented as a straight
line.

R e e e i e e e e e e e e e e e e

R SR AN T R
% ¥ i ¥ il
i v E : +

JRN SUIUIU S SRR S R
!' £ ]

I TTTENON PO S

e S B e oo e e nfe

s | :

TaTITINN

Ll

3 [ T : s E
T 1 H g | H i
SN S 554 VR P ) 6 O
i ; ] ! 1
; ; :

wwwwwwwwwwww 5} - "‘z‘.j;T S P
M;MM;MM;Mgﬂ-;_E:M .
= e H [

T = o -

4th.  The "inverted level representation" enables network interruptions to be clearly shown in
the level-time diagram.

AN
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Other functions in the right mouse menu:

- Delete marker — If one marker is set, it is possible to delete the marker
- Flagging representation = measurement data that were obtained during a network fail-

ure or interruption are marked (flagged). Here the marking can be toggled on and off.

- Left axis scaling = the left measurement axis can be scaled manually

- Right axis scaling = the right measurement axis can be scaled manually

- Logarithmic axis scaling

- Share axes automatically = SW automatically separates meaningful readings with their
own scale so that no measurement values overlap .

- Scale axes automatically = SW automatically scales to the maximum and minimum val-

ues over the entire screen

- Limit line setting = the value and colour of a limit line can be set
- Complete data = the whole measurement period is shown

- Data 1 day = the time scale is set to one day

- Data 7 days = the time scale is set to exactly one week

- Data 2 weeks = the time scale is set to 14 days

- Data 4 weeks = the time scale is set to 1 month

- Insert Comment = This function enables a comment to be inserted into the graph. This
will also appear in the printout.

- Print = the current graphic will be sent to the selected printer or saved as a PDF docu-
ment

- Clipboard = The graphical display is copied to the clipboard. Then, for example, the
graphic can be pasted into an MS-WORD™ document

A WinPQmobil - [: Timing diagran [UL1 min]]

/. Data View Setup Window Help 5 x
Dom : ¢ x Bku
x
e = 12.12.2008 10:07:20 5d 6h 51m 205 17.12.2008 16:56:40
Infa 240,00 —
Hominal woltage L-N: 00 | 230
Interval: 180s g 2
i1 T
Ripple-cantral frequency: 168H N i il
Stark: 12.12.2008 10:24:00
220.00
End: 17.12.2008 16:42:00
Duration: 5d &h 16m Os
Humber of intervals: 2527 b
Serial-No,: 0736-104 v Show flagging
Fitriware: 1107 200,00 -
Sealing left. .
DSP-Versian: 1.210
Left axis log. scale
More ... ]( Comments. .. J Scaling right ..
Richt axis log. scale
Divide ais
| Permanent record ] — v
e St 180,00 + Automatic scaling
£ Timing dat:
| A Limit Marker, .
g
~
Selection | Shaw all
3| |2 A e Show day
=3 2 Shy k
o Cuet PGS,
& ] U eff max (10ms) 160.00 - OUEEISE
5 [0 U eff min (10ms) Show 4 weeks
4‘3) E ::Bpp\e control signal (200ms) oo Lo
& E A ;
Print
@ []Phase angle X C””
9 & Even harmorics SRy image
& & Odd harmanics 140,00 -
= - Interharmonics
5 &[] Short term Ficker
o @[] Flicker online output 5 |
g @[] Long term Flicker
2 [] Ul Unbalance
) [] Positive-sequence system
3 ] Hegative-sequence system R == N B e o S |
= B ot 10:24 00:17 14:10 04:04 17:57 07:50 21:44 11:37 01:30 16:42
g i EEDZW’PD“VS‘E”‘ 1212 13.12 13.12 14.12 14,12 15,12 1512 16,12 17.12 17,12
B ® ivergence 2
E @ ] PwHD B Umn |EUZmin | U3 nio
5 @ A Curent 4
:
] 12,12,2008 10:07:20 5d 6h 51m 205 17.12,2008 L6:56:40
x
5| PQevents: = = =
Permanent record:
2| Osclloscope: [l [} [}
2| 1omsRms: ] ] ]
g Ripple contral signals;
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Limit Line Setting

In the "Limit line setting" menu option it is possible to define multiple limit lines.

The colour, value, and the corresponding y-axis of the limit line can be set.

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

12,12 h 21r 12:00
240,000

— 8 4 18 i

220,000

_ Limit Markers

200,000

= 180,000 —

160,000 4

Show limit marker harmonics

Limit Marker at:

l I Create Limit Marker

Select Color:

207.000|

Left axis
207,000 [V]

| ™

| Add Marker |

add all Markers

Remove Marker

OK Cancel

The software automatically suggests the thresholds for harmonics, voltage, unbalance or flicker. The
threshold can be a %-value or an absolute value, depending on the settings of the harmonics.

12.00
10.00
i Li i
i el
i | 41 Limit Markers b )
8.00 H Create Limit Marker
1 Limit Marker at: & -
i Select Color: - E]
g Select Axis: @) Left () Right
6.00
Marker Left Right
| 6.000 * Remove Marker
| T ‘ : ‘
2.00+ ’
0.00 - = | = |

R2
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Insert and edit comment

With the "Insert comment" function, any number of texts can be placed in the graphic.

To delete or move this term in the graph, click it with the mouse so that it turns red.

Now, using the Windows "remove" function the text can be deleted or moved using the mouse.

With double mouse click it is possible to edit the comment.

i voltage dip 132.23V

A
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10.6.6  Oscilloscope recordings

With the "Oscilloscope" tab, all manually recorded and using oscilloscope trigger settings images are
listed. These can be sorted by time, or trigger condition.

By double-clicking on the line, or by pressing the button, you will get the relevant oscillo-
scope image.

For each fault record, all voltages "Conductor to Conductor" and "Conductors to ground" are recorded.

Data Wew Sehe window e

nn- FEESE A 14"

i D103 2008 04: 0755 O S0ma 00.101.2008 04:07-54
o - 100.00
% Mol vl age LA A0V | 2NN
Tntervsit )
& = |
Fogie-contrafraguecy: 16 ' Y
: : | O ' "' | | 1 |""nm
00 | Rl ( | | | il
1 | | | | || | | |
Bt 20208 20 Ll [l l| nire 6000
et 04,03, 2008 14:10:90 Il | | | | | I
2000 | | 1 ' | | |
it .-=.'.'.\||5'|' | ||| 'Hi| it
{ ny R 1Tt i | | e
[— PEr T ERRIN| I | | l | | |
[erpr— 0% T S MY E N | I
wanfl | | | ‘ e
] ‘ | ] I | i
- (i lr AR
S AR B e -
o | Cscbricogn s H i | |
| [ '| |
4 |
- || I | =53
¥ e oo L AL
‘§| L0 8421 doLaE | I
2 38 whtin dp UIE R
i i =
g ke i L2E 2000 -
20008 LGNS Sokage o UIE \ ] |
H e \ 6000
i il ‘
li 300 lil |
Wik 80,00
3 o /\ 100.00
£ T T T T T T T T T 1
91 q 56008 56,008 56.118 50,168 Sazn 50208 Sa.318 56306 0415
E [ Ry 04:07 4 a7 07 04:07 07 0a:07 04:07 0407
2 Bue [Dwe [Mwe Bee Ou: Dw: e Bn B B0 BN
<
&I L l'J 0103 2008 0407 155 s E00ws 09,00.2008 (4T 56

List of all oscilloscope
images Trigger line

You can scroll through the triggered images using the two @ keys. The software remembers the
settings for the previous image and shows all other images with the same representation (e.g. in the
example, only the voltage channels without the current)

"Right mouse" menu:
Delete Markers
Marker1

Marker 2 Data export oscilloscope
Export to ASCI file

COMTRADE Export ASCIl or COMTRADE

Scaling left...

Left axis log. scale
Scaling right...
Right axis log. scale

Divide axis

Autoscale
Limit Markers... Show or hide the trigger
Trigger line

<

line in the graphic

Insert comment

Print

Copy image

RA
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Calculation of the FFT spectrum is possible by activating the "FFT" field of each triggered oscilloscope
image.

® PQ-Box50=DCto 10.000Hz

25.05.1012:13:52  Hillkurventrigger ULL
25.05.10 12:20:16  Hiillkurventrigger UL1
25.05.10 12:24:32  Hullkurventrigger ULL
25.05.10 12:28:46  Hollkurventrigger ULL
25,0510 12:33:04  Hillkurventrigger ULZ
25.05.10 12:35:12  Hullkurventrigger ULL
25.05.10 12:41:36  Hullkurventrigger ULL
25.05.10 12:45:52  Hillkurventrigger UL1
25.05.10 12:50:058  Hillkurventrigger UL %

< — >
@) @ @

20|
=
s00-|
s
0]
Zam 503
00|
| Fno
200-]
Fsm
100 1 I l
JLL | | ‘
a2 e : / : Lol - WD N RN ) - PO O S N S Lo
0 05 1 15 z H as } a5 H

25
[kHz]
(e [mus mee @gue mus e B0 ER mE EH

The markers fields in the FFT analysis show the selected frequency and amplitude in the spectrum.

— == =
2 10,00
N ]
| | Frequency 1 [ 1
£ =.00 —
= Messwert £z 4
e — =00
e e — ==
= s.00—
o= o=
3 4.00 o
g ]
4 200 ‘ ‘
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% periode rms RMS Recorder

With the "10ms RMS" tab, all RMS recordings manually recorded and using trigger settings are listed.

These can be sorted by time, or trigger condition. Double-clicking the line or pressing the
button retrieves the corresponding 10 ms RMS recorder value.

@ Data  ¥iew Setup  Window

:

10ms R...

Bom : /¢ x &
- | Information 8 X
£
2| Imfa
_  MNominal valtage L-H: 400v | 230
5
% Interval: 1s
£ =
.g Ripple-contral frequency: 168Hz
= Skart: 21.10,2008 11:20:41

End: 21.10,2008 11:29:40
Duration: 8m 595
Number of intervals: 436
Mare ...
10ms RMS 5 X

z
$  Records
&
ot

Time stamp Marusal trigger
= 21,1008 11:22:46  Overvoltage ULE

g 21,1008 11:23:03  Overvoltage USE
g
=
g
x
-4
a
@

Oscillascope

Permanent rec

h X

Orverview

Help

< >

PQ-svents:

-8 %
21.10.2008 11:22:45 2Zm Os Oms 21,10,2008 11:24:45
260.0
[~ 200.0
240.0 o
22000 - =
= —
= 200.0 o p-3
= =
b - 100.0
160,0 J i
160,0 =00
e
140.0 —f
1. ] 1 o
I T T T T T T T T T T T T T T T T T 1
45.776 49,762 53,748 57.735 01721 05.707 09,603 13.679 17.565 21652 25.638
211011:22 21.1011:22 21101122 21,1011:22 21101123 21.1011:23 21101123 21.1011:23 21.1011:23 211011:23 21,10 11:23
WuUE |[@uzE WUE BWUNE Ouz COuzz MUl En M1z H (@I BHrp B Es HEF
< >
21.10.2008 11:22:45 395 861ms 21.10,2008 11:23:25

Permanent record: "

Oscilloscope:
10ms RMS:
Ripple control signals:

Listing all 10 msec. RMS recorder recordings

You can scroll through the triggered images using the two @ @ keys. The software remembers the
settings for the previous image and shows all other images with the same representation (e.g. in the

example, only the voltage channels without the current)
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10.6.8  Ripple Control Signal Recorder

With the option “R1-Ripple signal recorder” it is possible to trigger to the signal voltage and start a rec-
ord especially for this frequency. The maximum length of the recorder is 210 seconds. There are record-
ed the voltages and currents

In this example the frequency of 180 Hz was recorded over 1 minute and 40 seconds.

foms T+ [l ol O
5 Information 8 % pioza0nl 17:37:06 im 40s Dms OLOZ2011 17:38:46
3 3 r 1.000
g Srmem: A-yare System 150.00 -
= momnel voltage LK 2040000 V| 1177793V - l
Fragquansy: 502 1 0,900
g Intenval: 005 1 |
Ripple-contral freque 180 Hz
8 S 03.42.2011 15:13:00 DS | 0.800
Duration: 10d 22h 19m S0 ] i
Mamiser o istervals: 348 | 0.700
SerakHo.: 1506191 50.00 -
Femmuare: 1190 :
DEP-varson: 1.1 0.600
I N \ A\ A o
Comments._. More . E Fid - 0,500 E
ax
5' 0 Manual trigger * 1 | L 0.400
g a 9268 Rippte contro. .
030 519 Ripple contro -50.00
I EABD9.AL4 Ripple contro 1 0.300
— o 09404 Ripple contro. 111
| 132469 Ripple contro.
g 03.02.2011 17:37:07.803 Rippe contro. a0
§| 03022011 182103580 Rinple contro 100.00 4 b
a 579 Ripple contro. 1
£ 170 Ripple contra. 1 L | " Pt
3 Ripple contro... -150.00 -
= Ripgle contro... L : - : : 0.000
B Ripple contro 17:37:20 17:37:40 17:38:00 17:38:20 17:38:40
= Ripgle coeilro.. Do, 03.02.11 Da, 03.02.11 Da, 03.02.11 Da, 03.02.11 Do, 03.02.11
Ripple contro... [wua [woz [@ns suwe muiz mum men [en ez (e (e
< Ripple contrs
-:g" Hopis cost 03.02.2011 13:15:00 10d 22h 19m 393 Sbms 14.02.2011 13:3%:00
Ripale contro..
Ripale contre.. | /Ovendew data ax
g M Ripgole contro... Pravanes:
é Permans meoed:
. | Dachoscoge:
L 10ms RMS:
B [# ropie control sgneie: (477] DN WO 0 DUIEEADID 700 EDOONT MO0 D ©DRAND DD 100IN0ME  WiTIOME M0 EDECOEIOME N0 OONDDEDE WX ) DOEOEDE WD 1 DDONE O

All ripple control records are shown in the recorder list and in the overview picture

@] (#]

With these two icons it is possible to scroll through the different recorders
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10.6.9 PQ Events

With the "PQ Events" tab, all violations of the specified limits are displayed.

With the
displayed.

button, the detailed list of the PQ events with time point and extreme values is

5 [e Cokr My e PGt [P snge phuse] Y
3
T s Spatem Evart - Start Time [ End Tame Dusstien
£
L ey poperpepnry 5 “pannungeentnuch (Hme) UL 12100 3000 80535 ETE L1100 3000 80253, tadme
i B T 1 Spannungeenbruch (1 12002009 111528573 218,368 12002008 111415343 Ox10ms
et wos| |} Seansungsentouch Hms) L2113.2009 L1344 436 a6 1203 2008 11434447 05 10ms
g rexte contal e me| | Spannunguentruch (Wms) UL 1203 3008 20854400 196046 1207 3000 MBS AN 0 B
st womm | | g Spannungemntnuch (Hme) UL 1200 3000 210854, 400 msn 1101000 1184 A e i
- 2ASLAIE ek & Spannungesnbruch (1 12032009 710834408 ;251 1032008 7100054, 408 0 3
== s 1 Seansurmgssnbiuch [ 13,3200 0628 40,082 156585 13032009 062840,160 04 737
s AT ot ™ Spermisnguirbinch v U3 13.03.2000 06364008 104380 13032000 063440 161 [
petled el Spaneungemnibruch [Bme) UL 111017000 06:36-40,08 184000 11017000 B340 1T [
e o8-0E
» Spannungsenbauch Hms) UL 1302008 247108, angst 11032008 061108205 03 20ms
Faere: Lus
u Spansungssnbruch M) UL3 13,03 2008 063108, 265 2380 1303 209 06106175 0510
oo e Lo
12 Spannunguentuch () ULL 1303 00 061461 26T 1300 2008 063106, 189 [T
o vore it Spannungeenitnuch (Hme) UL 1100 3000 0637300 Er) 1100 3000 073080 Ot
=y Spannungssnibnich (ms) ULL 130 2008 085253428 182, 1303 2008 045253347 5 120ms
i Humbes Seansungssnbruch Mms) UL2 13,03 2008 065253326 19475 1303 2008 065253357 5 130ms
[
] " Spannunguentruch (lm) UL 1307 2006 06525308 103797 13012000 06:52.53.957 2 130ms
]
& Swell pely phaie ] o Spannungeenibrach (Hme) UL 1100 3006 065025, 1 887 1100 3000 061180 2
L D single phase 5
e - n Spensungsenibach (s UL3 13032008 0433,798 198507 13022008 323,737 05 28
. chepe rimgfa phow) g t ansungsentnch () BN 7612 eI s 2o
i ey et s o » Seansunguenbruch () ULL 13,03 2008 06533371 a2 13,03 2008 06532374 0529
& Vokage memuption singhe phase B = Spansurguenkruch [Mm ULL 13002000 06:56:30.138 19740 13032000 065630157 Ouldm
Vokage amenustion poly shise ]
M L Supna detection Gaee-vaues) ] n Spannungeentruch (Hme) UL 1100 3006 065670138 1% 100 3000 0660157 Ot
& 4 Shom votage evest ]
I & Infructicn fcng term fickes ] 1 Spanmingssnibaich 1Hms) UL3 1303 2008 04620138 mm 13032008 4620157 05 1ams
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With the

deviations from the nominal voltage in duration and amplitude are displayed graphically.

Informater:
§
_E System: Awre Sysien
Haeieal voltage PE (PP 230,544 [ 40,00 ¥
g Freguency b
- 605
g e r—— 20
st 1L03.2905 15:00:00
e 15.03,2905 14 10:00
Ouratirs  h 3 s
ot oF st 47
£G-fox Trex: P o 100
Seral i 923108
f— Lim
e —— L1210
Conments... moe..
L e— B
g PQ-Ersigniiae Bumber
L. Frequency devistion [
A transient overvoitage (10ms) L
L. Swell single phase 5
4. Swell paly pheze o
¥ A Dypsinge phase 645
L D poly phase B3
4. Rapid veltage change [single ghase) [}
L. Rapid vcltage change [foly phae) [
L. Vokage interruption single phase [
4 Vakage interrugtion poly phase o
g 4. Signal detection (sec-values) o
= 4. Siow veltage event o
£ A Inrsction kg bern Mickes 0
= L. Intracticn Ussymetry [
L Infraction THD [

ety

BE ),f;;

Color Map

MC-Anshysis [11.03.2009 15.00.00 - 19.03.2009 14.10:00]

button it is possible to display all the voltage events as an ITIC representation. All

\/a  Pevers Do g shee]. /e Fe— \
10ms 100 e 1sec 10 sec 100 sec 1000 sec
200 %
175 %
150 %
125 %
- L L] -
100 % 5 i
L | [ [
-
75 %
50 %
25 %
0%
10ms 100 ms 1sec 10 sec 100 sec 1000 sec

On the "PQ Events" page in addition to the ITIC graphic is a UNIPEDE statistics event table for all voltage

dips and overvoltages.

AR
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Using WinPQ mobile / Settings / General, these statistics from Evaluation to NRS 048 (South Africa PQ
standard).

Ewvent Matrix

(*) ENS0160
) MRS 048

[HatSchutzRuhel2: Event Mal

Data  View Setup  Window  Addon  Help NEES
- —
DOom =0 kL ~
?Information & X
&
g : I ' Duration tms
£ el [ ewiresystem |~ Residual voltage u[%] {ms]
5 Hominal volkage L-: 3 10..200 200 ..500 500 ... 1000 1000 ... 5000 5000 ... 60000
7 Frequency: 90...80 216 57 1 i 0
2 mnterval 80..70 ] [ ] ] ]
=
Ripple-control frequency: 70..40 a o a 0 a
start: | 11,03.2009 15:10:00 Wt L b 0 2 L
5.0 0 n 0 0 0
[ omoe.. || Comments... ]
PQ-gvents F X
B
2 |Pa-events Murnber
15 [] 4 Frequency dev... 0
2 [ 4 overvoltage o
D a Duration tfms
& E " ;WE” 2642 Swell voltage u[%] {ms]
A Dip
Bl oo volagedo = 10..600 500 ... 5000 5000 ... 60000
i [ 4 volkage inkerru.. 0 ... 120 i] i] il
T [] 4 signal detectio.. 0 120 ... 110 i} 0 0
el [ 4 Slow voltage & 0
[ 4 1nfraction long 0
o [] 4 Infraction Uns.. 1
[ [ 4 Infraction THD a
= [ 4 Infraction har. z
4
=2
=
g
=
= Owverview data & x
&
= PQ-events:[3507] = = 1 —— H | H =
[ | Permanent record: 2
J —_— sciloscape:[ssn] | i
& 10ms RMS:[546] i I
54 List table Matrix ] [ ITIC Ripple control signals: ' '
Data completely loadbdl )
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10.6.10 Data export — Interval data

Using "Settings / Export”, it is possible to set basic parameters for the measurement data export.

The decimal point separator in a German Windows is a comma; in the English-language Windows it is a
full stop.

r N
4 Output FDnnaA @lg
Delimiter

) Comma () Tabulatar (~[)

Space () ®) Semicolon (G)

Decimal

Point (.} ® Comma (,)

Decimal places:
Date [ Time
DD:MM:YYYY ¥ | | hh:mm:ss, ###
Options

Suppress Header ¥ Fil gaps

With Linenumbers With Flagging

® Intervall-based Timestamp-based

oK [ Cancel

Using "Data / CSV Export", all measurement interval data can now be exported for open, for example, in
MS Excel.

I B Dataimport
— & PQ-Box configuration
g B Criline
=
[ coottocs |

End

stion

n
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In the following menu, all measurement values can be selected and exported with the "Export" button
to a file.

Using "Save", various selection for data export can be saved (e.g. file export of all harmonics). With load
already stored files can be opened.

. Export data using Kompanlage.sel &lﬂ

Selection

| Load | Save Clear

Selection
¥ Voltage
bV U eff
U eff max (10ms)
U eff min {10ms)
U ripple control signal (200ms)
Ripple control signal
¥ THD
Phase angle
DC Voltage
Even harmonics
Qdd harmenics
» H1
b ¥ H3
» H5

.

{4 vy v vywvwwvrww

Items selected: 3

Options
Suppress Header ¥ Fill gaps
With Linenumbers With Flagging
® Intervall-based Timestamp-based
More ...

Export

Directory: |D:fTemp/Meuer Ordner Export

Status: | 0% Close

Any name can be specified for the export file. The file is saved in the

PQ-Box / Export directory.

X

Export Data to ASCI1-file 7
Speicherm ir: | 1) Export ﬂ (= EF |
B ] Converter_z.asc
- ﬂ Solar_PL1.asc
Zuletzt |] Hindustan Press C_P Lt asc
vervendete D... j Solaranlage_P L1.asc

Desktop

J

Eigene Dateien

9

Arbeiteplatz
Metzwerkumgeb D ateiname: |DemDmessund_P L1.asc j Speichern
ung
D ateityp: ]ASCH [*.asc) j Abbrechen
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Example of an export file in MS Excel:

A
1 PQBox100

2

3

4

5 |Interval: 600 sec
6 Voltage: 230V
7

8

9

10

11 |Date Time
12| 18.11.2008

13| 18.11.2008

14| 18.11.2008

15| 18.11.2008

16| 18.11.2008

17| 18.11.2008

18 | 18.11.2008

15| 18.11.2008

20| 18.11.2008

21| 18.11.2008

22| 18.11.2008

B C
Serial-No.:

Measurement: Solar plant, Hofweg 28,

PL1
12:40:00 28370.9
12:50:00 35467.8
13:00:00 37027.4
13:10:00 30077.2
13:20:00 28710.2
13:30:00 36482.6
13:40:00 29710.6
13:50:00 39636.2
14:00:00 32961.5
14:10:00 24075.5
14:20:00 30752.7

D
0804-004

Date/Time: 18.11.2008 12:40:00 - 26.11.2008 09:50:00

PL2

29141.8
35369.3
36698.5
30896.3
29336.5
37915.5
30129.8
40203.4
32672.7
24309.9
31526.1

PL3
28623.1
35821.7
37197.9
30015.8
294432
36829
29647
39142
31729.8
23199.5
30099.9

P total
86735.7
106659
110924
90989.1
87489.9
111227
89487.3
118982
97364
72085
92378.7

SL1
33268.4
38617.5
39811.1
331515
306324
39502.6
33692.9
42011.7
358174
26863
33938.8

sL2
32337.8
36427.2
37975.3
32195
30212.2
39227.4
31855.7
41812.8
34063.2
25623.7
32864.1

SL3

32861.8
387914
39840.5
32980.1
31295.6
39710.5
33216.9
41045.9
34084.7
25789.5
32846.5

S total
98529.4
113940
117718
98415
92214.9
118495
98892.1
124953
104121
78576.4
99826

aLn

16354.6
15275.8
14625.3
13942.7
10680.1
15148.7
15890.1
13926.7
14015.2
11927.1
14356.6

m The order of the selected data in data export is automatically the order of columns in

the export file.

In CSV export you will have the minimum - and maximum - RMS output with the exact time stamps.

Options

Suppress Header

With Linenumbers

&) Intervall-based

Fill gaps
With Flagging

Timestamp-based

The time format for CSV Export can be
changed in general settings for export data

Also, the Short Time Flicker (PST) and the Long time Flicker (PLT) have it’s own time stamps regardless of

the programmed measurement interval as 10 min interval is issued.

Datum/Zeit: 17.10.2013 09:30 06:50:00
Datum Zeit ULl >
07.10.2013 09:30:00 232,36
07.10.2013 09:35:39
07.10.2013 09:35:44
07.10.2013 09:38:16
07.10.2013 09:39:01
07.10.2013 09:359:01
07.10.2013 09:40:00 232,572
07.10.2013 09:40:27
07.10.2013 09:43:50
07.10.2013 09:49:00
07.10.2013 09:49:00
07.10.2013 09:49:30
07.10.2013 09:50:00 232,51

uLz
232,539

1

232,487

232,412

uL3
233,323

233,394

233,318

UL1 max

233,124

233,116

UL2 max

233,004

233,107

UL3 max UL1 min UL2Z min UL3 min
233,999
230,728
230,506 231,44
233,874
231,299 232,322
231,209
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With the feature “Fill gaps” measurement interruptions will be filled with zero values.

Options
Suppress Header Fill gaps
With Linenumbers With Flagging
'@ Intervall-based [ Timestamp-based
| 0K | Cancel
Datum Zeit WLLIV] UL2[v]' 'UL3[V]' 'ULLmax [V] 'UL2 max [V] 'UL3 max [V] 'ULL min [V]' 'UL2 min [V]' 'UL3 min [V]''IL1 [A]" L2 [A]' L3 [A]' ‘I Neutral [A'IL1 Max [A]''IL2 Max [A]''IL3 M
01.04.2016 05:10:00.000 271.283 275.863 270.185 271.919 276.491 270.827 269.174 274.863 268,923 483.327 511.903 475.153 2.532 489.030 520.794 4
01.04.2016 05:20:00.000 271176 275.864 270.134 272.041 276.776 270.911 266.244 271.936 264,533 483.976 512.775 476.001 2.584 507.876 540.824 4
01.04.2016 05:30:00.000 272.163 276.583 270.990 272.676 277.101 271.544 269.445 275.224 269.690 483.283 510.335 473.954 2,574 489.797 525.497 4
01.04.2016 05:40:00.000 272.324 276.556 271.203 272,900 287.965 276.910 175.906 262.996 258.264 483.457 509.221 474,873 2.559 701.583 895.008 6
01.04.2016 05:50:00.000 272.216 276.055 270.999 276.221 279.873 274,843 257.461 260.527 256.539 478.912 504.267 472.828 2.5%0 810.285 849.971 8
01.04.2016 06:00:00.000 274,798 279.002 273.612 275.324 279.678 274,152 273.097 277.789 272422 367.563 385.975 359.205 2.002 382.301 402.349 3
01.04.2016 06:10:00.000 274.875 278.879 273.465 275.364 279.403 274.052 273.792 277.889 272.460 367.464 384.099 357.608 2,001 371.021 387.841 3
01.04.2016 06:20:00.000 273.572 277.434 271.984 274.937 278.942 273.517 258.707 262.485 256.860 454.392 474.7950 443.088 2428 971.944 1.011.982 9
01.04.2016 06:30:00.000 273.935 277.786 272.189 274.357 278.254 272.611 273.290 277.178 271.608 434,630 506.019 471.180 2.578 488.557 509.808 4
01.04.2016 06:40:00.000 273.603 277.804 271.985 274.187 278.434 272.504 273.104 277.079 270.531 483.665 506.959 469.497 2.573 492.795 510.591 4
01.04.2016 06:50:00.000 273.318 277.704 AZLZ83 . 27as52 = 8 Lol 202200 469.438 2.583 495.022 519.829 4
272719 277.356 271.312 274.428 279.222 273.166 267.584 274.644 265.968 483.577 510.151 470.616 32.637 4

0.000
0.000

0.000 0.000

0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

= 0 270.250 272.101 276.797 271.214 268.478 274.057 266.689 511.619 472, T99.0/0 4
01.04.2016 07: 271.203 269.894 271.855 & 060 B T0 . 511.288 472.643 2573 482.777 524.878 4
01.04.2016 07:. 271.833 276.470 270.451 273.298 277.945 271.870 268.370 273.023 268.168 485.391 510.938 471.766 2.552 4596.792 523.589 4
01.04.2016 08: 272.188 276.863 270.839 272.829 277.586 271.501 269.882 275.163 268.022 483.957 509.124 470.683 2.516 494.502 520.687 4
01.04.2016 08:10:00.000 272.631 277.354 271.318 274.412 279.321 273.401 262.514 267.480 261.272 455.861 479.871 443,723 2.339 802.930 841.529 8
01.04.2016 08:20:00.000 273.252 278.387 272129 274.491 279.595 273.301 270.917 276.895 269.314 365.707 386.118 354.603 1.807 373.335 390.746 3
01.04.2016 03:30:00.000 272.364 277.592 271.256 273.230 279.464 272.320 215.401 267.423 266.888 370.111 391.976 359.718 1.945 452.832 552.734 4
01.04.2016 03:40:00.000 271.453 276.559 270.260 272.504 277.958 271.591 270.356 275.560 269.245 371.568 393.983 361.710 1.974 386.928 408.464 3
01.04.2016 08:50:00.000 272.355 277.624 271.147 272.829 278.079 271.616 269.892 276.400 269.976 370.809 391.864 359.285 1.961 375.008 402.604 3
01.04.2016 09:00:00.000 272.348 277.488 271.108 272.814 277.939 271.609 271.506 274.913 270.548 371115 391.664 359.167 1.939 373.925 394.948 3
01.04.2016 09:10:00.000 271.936 276.954 270.820 272,751 277.968 271.806 268.822 275.860 269.619 371.944 391.588 360.324 1.947 375.136 406.871 3
01.04.2016 09:20:00.000 271.860 276.784 270.721 272.351 277.231 271.250 269.976 275.709 268.667 370.965 390.672 359.837 1.939 378.106 396.025 3
01.04.2016 09:30:00.000 271.655 276.642 270.668 272.369 277.249 271.430 268.689 274.576 267.302 371.617 391.268 360.750 1.945 383.970 403.924 3
01.04.2016 09:40:00.000 271.898 276.897 270.987 276.420 281.923 275.758 264.022 269.337 263.041 353.857 372.914 343.972 1.502 605.231 636.503 &

10.6.11 Additional functions

Using the "Window / Split" menu item it is possible to display all previously selected evaluations togeth-
erin an overview.
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] & Cowpwepron :
[ ei—— u 225
] i Show vokage svest o
[ o 2
O & whescton ™o o =
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[E] i fracion shat teem ke a
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200
I I I =¢
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The "information" and "Measurement data overview" fields can be closed to give more space for the
evaluation graphics. These can be re-displayed with the "View" field.

T 00 20 54 2007 14:20:00.000

UEY uEY U Uz

e PRt | Dutads | Flrrenic
- ]
L e
- oo
T T
B (150000 e §
f— YT
Naber o perevs: iz
[Re— ax
Tyt
Satun -
P
4w
s [ uar
L et wa Freamrcy  okag change
O et wn i

Ficker  iktage urhalrcs  Harmorics

T T
000 0612004, 12:191.04. 16:002.04, 1948306, 23:395.04, 0320

[‘T.‘i“m_l"ﬁ;-"
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Comparing two separate measurement files.

During an evaluation, it is possible to open another measurement, start level-time charts and standard
evaluations, display them next to one another in an image and compare them.

Figure: Two separate measurements displayed next to one another

(2 x EN50160 report; 2 x level-time diagrams)

Data View Setup ‘Window Help

‘fom

e i i) Solar: Evaluate EN501 ng, diagram [U1E min]
Timing data T T
Pot | Detais | Harmonies | 08,04,2007 17:50:00,021 7T 0h 29m 595 15,04,2007 18:20:00,000
Selection 240 T T
- A Frequency ! ! i
A voltage 235 { | 1 |
- O ueif i
[ U ff max 230 Pt ol ¢ YR | R e B o
b [ U eff min
0 ™o 235 o - - o £ s
+ [ Phase angle
Even harmonics 220
Odd hermarics =
Even irterharmonics 2215
0dd interharmonics
[ short term flicker 210
[] Max. flicker arline output
[ Long term ficker 205
[] uuunbalance
[ Positive-sequence system 200
[] Megative-sequence system
[[] 2zero-sequence system 195
[] U0 ZerajPos.system
A C””]E”F‘f Uz Ui UL u s i - : . T ; -
e 09,04, 08:260.04, 12:131.04. 16:002.04. 19:483,04. 23:335.04, 03:20
- [ Teff max Frequency okage changes  THD Flicker  Woktage inbalance  Harmonics
[ 1¢eff min | —UIEmn | uZEmin | - USE min
+ [ Itean (i1, L2, L3)
[] ™HD
- Even harmonics
s herponits Plat | Detals | Hamonics | 23,05.2007 16:06:00.021 170 57m 595 24,05.2007 10:04:00,000
- Even interharmonics T
Odd interharmanics 250
- A Power i 1 i PR N S TN
A Energy T
200
130
=
=
100
50
! m
ENSO160 0
Uz Uizl UL [ERNTIE
T T T T
16:20 1906 2153 0040 03:26 083 09:00

Frequency  Uolkage changes THD Flicksr  woltage unbalance  Harmonics
—UIEmin |~ UZEmin | — UZE min ‘

| pemanent record | osciscope | 10ms Rits | pQ-events |

¥ Start A
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11. PQ-Box Limits and Settings

With the Setup”icon ~ you can change the device parameters, trigger conditions and limits.

PQBox: PQ-Box 100: Expert + Rippl cntrl Ver:02.018 5n:1002-103 [COM12] - Load setup from Box

Send new setup to Box

ke Load
Configuration Measuring parameter
Store
ification: = . = Nominal voltage PE /PP [V] =
Identification: |EM50160 - IEC61000-2-2 LV - def e 230,00 398,37 Basic settings
Basic settings Metwork: ) 50Hz 60 Hz Measuring intarval [sec]: 600
Device connection Transducer factor
m . Voltage Current Phase
n—g—g—
L2 — 3 - .
Limits Y ULy 1,000 IL 1,000
13 i
" hy uLz: 1,000 12: 1,000
F ‘1’ :
TAT PE | l uL3: 1,000 13: 1,000
L2 NPE L1LZLY N UNE: 1,000 IN: 1,000
QOscilloscope 4 Leiter-Netz
Data recording
I Jl Only voltage Only Basicdata Full 3 sec recording Full 200 msec recording Power interval: 15min | =
10ms RMS recorder AUX input Flicker curve Power measurement
AUX name:
Unbalance: on o) Unbalance: on
I" Unit: &) 230V curve Modulation: off Modulation: on
— e
G Unbalance: off Unbalance: off
120V nbalance: o nbalance: o
3 SENE Modulation: off Modulation: on
Ripple control Eoaire
Scheduled Operation
Update device
- Close

’ Load setup from Box ] Loads the current settings from the network analyser to PC screen

[Send new setup to Box Sends currently displayed settings to the PQ-Box

’ Load

] Opens a template file of settings, which has previously been stored on the PC

’ Stare ] Saves a setup file to the PC

’ Biasic settings ] Resets displayed settings to default values. (Please note these still need to be

“sent” to the PQ-Box to take effect). The Basic settings button loads all settings from the stored file
“PQBox_Param_defult.ini” This file can be overwritten if you desire to create your own default settings.
Note that each setting file contains all the “Basic Settings”, “Limits”, “Oscilloscope” & “10ms RMS re-

corder” setting values. These are not stored individually.

This function can start and stop a measurement on the meter from the software.
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11.1 Setup - Basic Settings

Basic settings

In the Basic Settings menu, settings such as the network configuration, nominal volt-

age and transmission ratio of current and voltage transformers are set.

Voltage configuration:

1 wire system (single phase L1)

3 wire system (insolated network)

4 wire system (L1, L2, L3, N, earth)

V-circuit (This function is activated if the secondary voltage transformer in the medium or high-
voltage network is connected in a V-connection. The power connection U2 is at ground.

Delta high leg network

Split phase network

With the 3-wire or 4-wire the device distinguishes the configuration of the network to be measured. In
an isolated 3-wire network, all ratings from the EN50160 standard are calculated from the wire voltages.
In a 4-wire network (grounded network) all Power-Quality parameters are derived from the phase volt-
ages. For single phase measurement only phase L1, N and PE will be recorded.

8 configurations are available for PQ-Box connection.

L L= L & L L=
L2 — L2
L3 — L3 —
N i I
PE |
u NPE LI LL2WEANHE U L2 L3 LL2LANE LI L3
L - 1 — 1 —
L r't\ L2 F L2
L3 < 13 T¢ 13 o—
" . T -._.M..-I'L‘J w.uf"-ou
T R
L1203 NPE LILZL3 N PE L1 L3N E L L2 L3 L LK EL LI
- -
- L1 " A
e N/E
| o |2
]{ -3
L1 L2 L3 N
Ll 4-wire system | Ok | Cancel

This function is activated if the secondary current transformer in the medium or high-voltage network is
connected in an Aron-connection. The current L2 is not connected and calculated by the PQ-Box.
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It is possible to describe the measurement/setup with user defined text (up to 32 characters). After the
measurement is done, this text can be found in “Comment 2”.

Mumnber of intervals: | 3326 |

PQ-Box Typ: | |

Serial-No.: | 9926-201 | 4 Setup measurement device: Basic setti

Firmware: | 3.918 | PQBOX:

DSP-Version: | 4,22 |

' C t
[| Comments... | | More ... srfiauradin
: Identification: |EM50160 - [EC61000-2-2 LV - dE'F|

, Osdilloscope ! = -
; | Time stamp « Manual trigger | Basic settings et -85+ ——5EHz
: 09.10.2017 07:16:29,980 Voltage dip UL3

Comment 1 Comment 2

1~ Messung Measurement transformer

Nominal voltage PE / PP [V]: 230,00 | 398,37 |

The PQ-Box bases all trigger thresholds and PQ events on the set “Nominal voltage”.

The contractually agreed voltage should be specified as the nominal voltage in all network configura-
tions, e.g. 230 V or 20500 V

Measuring interval [sec]: 600

The measuring interval of the PQ-Box can be set to any value within the range of one second to 1800
seconds. The default setting is 10 minutes as this is the interval specified in the EN50160 and IEC61000-
2-2 standards.
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Data recording of PQ-Box
The resulting data size can be strongly influenced at this point.

Data recording

Only voltage Only Basicdata Full 3 sec recording Full 200 msec recording Power interval: 15 min | =

® Only voltage

In this setting, no currents and power values are recorded. The amount of data reduced to about
40%.

Only Basic data
In “Basic data” no harmonics, interharmaonics or phase angle of harmonics will be
recorded. All recorders are still active.

® Measuring interval 200ms / 3 sec

Parallel to the free data class (1sec to 30min), the two data classes can be activated for 3 seconds and /
or 200ms

Note - data quantity

These two data classes are only suitable for short measuring periods and produce a very large amount of
data. The same applies to the setting of the free measuring interval less than 60 seconds. The fault rec-
ords additional increase the memory.

Examples of the data size:

—  The free measurement interval of 10 minutes (600 seconds) produces a data size of
about 15 MB in a week

—  The free measurement interval of 1 second produces a data size of about 15 MB in
30 minutes

—  The 200 ms interval produce a data size of about 80MB per one hour

—  The 3 sec interval produce a data size of about 5MB per one hour

@ Power interval
All power values are also recorded at the freely adjustable interval of 10, 15 or 30 minute intervals.
These intervals always start in sync with the full hour.

Example: If recording is started at 14:37, and 15 minute interval has been selected, the first valid power
date interval will be 14:45 to 15:00.
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Measurement values in basic data:

Only Basicdata

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, Phaseangle, symmetrical components

Distortion power, Power factor

Spannungsabweichung, Symmetrie, PWHD
PWHD, PHC current

cosPhi, sinPhi, tanPhi, power values fundamental

Reactive power fundamental
10/15/30-minutes interval

Power values (mean, extreme)

Distortion power, Power factor

cosPhi, sinPhi, tanPhi, power values fundamental

Reactive power fundamental

Example for basic data:
One measurement file with 1 sec interval produces about 6,6 MB data per hour.

1 GB memory will be filled in 6,6 days.
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Transducer factor voltage and current

Transducer factor

Voltage Current Phase
L 1,000 I1= 1,000
L2 1,000 I 1,000
L3 1,000 I3 1,000
LIME: 1,000 IM: 1,000

In the converter settings the transmission ratio of current and voltage transformers to which the net-
work analyzer is connected is entered.

Example: Voltage: primary = 20,000 V; secondary = 100 V; Conversion factor UL1 = 200
Current: 100 A/ 5 A = Conversion factor 20

Note the CT ratios also need to be adjusted for certain CT clamps.

1
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Phase angle correction

Transducer factor

Voltage Current ¥ Phase
L1: 1,000 I1: 1,000 phi L1: 1,000
LL2: 1,000 I 1,000 phi L2: 1,000
UL3: 1,000 I3: 1,000 phi L3: 1,000
IME: 1,000 IM: 1,000 phi Mz 1,000

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 have no phase error and therefore do not need to be corrected.

For correction, the phase error of the associated current clamp at the nominal frequency of the mains
(50/60 Hz) is entered into the field of the respective phase. The following figure shows the typical course
of the phase error over the frequency of the measured signal. The phase error of these current trans-
formers is always positive (capacitive). It can therefore be corrected in the WinPQ mobil software in a
range between 0 and +5°. Example: 1,000 means a phase angle correction of an error of +1°.

Attention: A DC current measurement is only possible with deactivated function "Phase correction”.
s Tanirt
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Figure: Phase and amplitude response of a current clamp with magnetic core
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Setting of Power measurement

The calculation of the power values can be changed in different settings:

Power measurement

Unbalance: on Unbalance: on _ Basic setting
Modulation: off e Modulation: on

Unbalance: off

Unbalance: off
Modulation: off

Modulation: on

This setting on power calculation has also an effect on the power values in the display of the PQ-Box and
the online values.

® Power measurement with calculation of the unbalance reactive power and modulation
reactive power is the basic setting of the PQ-Box.
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11.2 Setup —EN50160 / IEC61000-2-2 / IEC61000-2-4 Limits

Limmits In this menu item, all the limits from the EN50160 and IEC61000-2-2 standard are present.

The compatibility levels can be changed by the user.

Easic setkings

Using the button, all the limits are reset to the standard values.

Slow voltage change

Tolerance 95%: positive [%] 110,00 5| negative [%] 90,00

A A

Tolerance 100%: positive [%6] 110,00 |3 negative [%] 85,00

Voltage Changes (Dip/Swell}

Tolerance 100%: positive [%] 110,00 3| negative [96] 90,00

Rapid voltage change

Tolerance band [96] 1,00 |5 Detection limit for RVC [%] 5,00 5
Network frequency
Tolerance 99.50%: positive [Hz] 50,50 % negative [Hz] 49,50 %
Tolerance 100%: positive [Hz] 52,00 % negative [Hz] 47,00 =
Unbalance Long term flicker Pit THD
Tolerance 95% [%6]: 2,00 = Tolerance 95%: 1,00 = Tolerance 95% [%]: 8,00 =
Tolerance 100% [%]: 3,00 = Tolerance 100%: 5,00 = Tolerance 100% [%]: 12,00 E

Voltage harmonics

THD calculation
@) H2 - HaD
(©) Hz - H50

Grouping of harmonics (U/T)
@) IEC 61000-4-30 ClassA

( - Full grouped (EN61000-4-7 Kap.5.5.1)

Harmonics: 2

Tolerance 95% [%]: 2,00

[ 3| D]

Factor 100%: 1,50

2nd to 25th Harmonic 26th to 50th Harmonic

EN50160 IEC61000-2-2

As the EN50160 only specifies limits for harmonics up to the 25th ordinal, in the PQ-Box 200 basic set-
tings the compatibility level from IEC61000-2-2 for the 26th to 50th harmonics are stored.
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The l e I button enables different configurations stored on the PC to be opened. The

IEC61000-2-4 limit files for industrial networks are also stored in the templates.

With the ’ Stare I icon any number of settings templates can be stored for the PQ-Box 200.

THD calculation

THD calculation

@) H2 - H40
() H2 - H50
The THD calculation of voltage and current can be changed in the settings:
® 2-40"
e 2-50"

Calculation of harmonics

Grouping of harmanics (U,T)

@ IEC 61000-4-30 ClassA
) Full grouped (EN61000-4-7 Kap.5.5.1)

) no grouping

The calculation method for the harmonic groupings can be adjusted depending on the application
(PowerQuality measurement or equipment testing).

IEC61000-4-30 class A calculation

Full grouping according IEC61000-4-7 section 5.5.1 (IEC 61000-3-X)
Harmonic calcualtion (f. e. 2. Harm. = 75Hz bis 125Hz).
Interharmonics. (f. e. IH1 55Hz bis 95Hz)

® No grouping —single frequency
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11.3 Oscilloscope trigger settings

m
Liddd

Ocill
TP n the "Oscilloscope” menu item, trigger criteria can be set for the oscilloscope. In the de-

fault setting an RMS value threshold of +10% and -10% of the nominal voltage is set.
] 10

All trigger conditions can be operated in parallel and work in “or operation”.

If a field is greyed out and not checked, this trigger criterion is not active.

Spannung- / Strom Trigger

Untere Triggerschwelle Obere Triggerschwelle Effektiwertsprung Fhasensprung Hiillkurventrigger
[%] [%] [%] [°1 [%]
uLt: [¥] o0 [¥] 110 [O] 10| [ 6 [#] 20
uL2: 90 [¥] 110 [ 10| [ 6 [#] 20
uL3: [¥] 90 [¥] 110 [E] 10| [ 6| [#] 20
UNE: (| 30| [ 10 = 20
u12: O 9| [ 110 | [ | O s O 20
uz23: O 9| 110| [ 0| O s O 20
u3t: O 9| [ 110| [ 0| O s O 20
[A] [A] [A]
1i: = 10| O 3000 | [ 300 [¥] Automatik Trigger
2: = 10| O 3000| O] 300
13: = 10| [ 3000 | [ 300
: (| 3000 | [ 300
[] Externer Trigger (Bin&reingang PQ-Box20() [7] ntervalitrigger
3) fallende Flanke steigende Flanke 10 5| [min]
Hiillkurventrigger
Totzeit Hillkurventrigger [s]: 1
Hysterese
Hysterese 10ms RMS Spannung [%]: 2 Hysterese 10ms RMS Strom [A]: 2

Aufzeichnungslange [ Vorgeschichte

Vorgeschichte: 50 % [msec] Aufzeichnungdauer: 500 5 [msec]

The "Recording Time" is the total recording time for the oscilloscope in milliseconds.
As "History", the time is defined that was recorded before the occurrence of the event.

The length of the oscilloscope image, and the history can be set to any value between 20 ms
and 4,000 ms.

Automatic trigger for oscilloscope recorder: If enabled, then the PQ-Box changes all activated trigger
thresholds on this page automatically in a limit setting is too sensitive. This prevents unnecessarily large
amounts of data being recorded. The "Automatic Trigger" acts selectively on each threshold and in-
creases it. If the network is without any problems, the limits automatically go back to the threshold in
the setup.

Intervalltrigger

10 2 [min]
If enabled, an oscilloscope recorder is recorded according to the interval of time. With
WinPQ mobil it is possible to calculate the spectrum of the recorder with the integrated FFT functionali-
ty.

RA



a-eberle

Explanation of the trigger conditions:

If the trigger thresholds are indicated in "%", this value refers to the nominal voltage set in the setup,
e.g. 20,300V or400 V.

lowwer Ehreshold

] Starts a trigger recording on exceeding the set trigger threshold.
Trigger bases are the 10 ms RMS value.
upper threshold
[%] Starts a trigger recording on exceeding the set trigger threshold.
Trigger bases are the 10 ms RMS value.
skep
[*] Starts a trigger recording on an RMS value jump of the specified amount.
Trigger bases are the 10 ms RMS value.
phase step
] Starts a trigger recording on a phase jump.
The trigger base is a displacement of the sine wave zero crossings in “ ° “.
envelope
(%]

Starts a trigger recording on a sine wave violation. The measurement device
identifies a violation of the sine curve on scanning. (e.g. commutation notch)

A reasonable setting of the threshold value is between 10% and 25% of the nominal
voltage.

Example of a commutation notch:
Al A gl i

g 8 FE B ¥ I
-

088 & E 3

Break time envelope trigger:
The break time envelope trigger can very quickly produce a very large number of
oscilloscope images. To reduce the amount of data you can set a fixed time
interval between the individual recordings.
Example: break time = 5 seconds
At the end of an oscilloscope recording the trigger condition "envelope trigger" is
deactivated for 5 seconds. All other trigger settings continue to work without a
deadtime.

Hysteresis: 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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11.4 Y% period rms Recorder

-

10ms RMS recarder

In the "rms (1/2 period)" menu item, trigger criteria can be set for the rms recorder.
In the default setting an rms value threshold of +10% and -10% of the nominal voltage is set.

Only the threshold values with a tick are active, trigger conditions without ticks are not switched on.

a
voltage- [ current trigger
lower threshold upper threshold step phase step

[=4] [2] [3] [
Basic settings UL v 90,00 v 110,00 10,00 5,00
uLz: v 90,00 v 110,00 10,00 6,00
.!Si UL3: L 90,00 v 110,00 10,00 6,00
UNE: 0,00 30,00 10,00 0,00
Fimits ULz 30,00 110,00 10,00 5,00
T 23 50,00 110,00 10,00 6,00
u ll I u31: 90,00 110,00 10,00 6,00
[A] [A] [A]
Oscilloscope L1 10,00 3000,00 300,00 V| Auto-Trigger
{1 B 10,00 3000,00 300,00
m IL3: 10,00 3000,00 300,00
' IN: 0,00 3000,00 300,00
10ms RMS recorder
frequency trigger
lower threshold upper threshold frequency change
[Hz] [Hz] [dff 15]
A
= 49,50 50,50 0,50

Ripple control )
External Trigger

®) faling Edge rising Edge

Hysteresis
HF Modul
Hysteresis 10ms RMS voltage [%6]: 2,00 |5 Hysteresis 10ms RMS current [A]: 2,00 |5
Parameter
Scheduled Operation pre-event time: 13| [sed Recorder time: 3 |v| [sed

Explanation of the trigger conditions additional to oscilloscope trigger 12.3:
frequency trigger

lower threshold upper threshold frequency change
[Hz] [Hz] [dff 1s]
[ 49,50 50,50 0,50

The % period rms recorder can be triggered on lower or upper threshold of the frequency or a frequency
change within one second.

The "Recorder Time" is the total recording time for the oscilloscope in seconds.
As "pre event time", the time is defined that was recorded before the occurrence of the event.

The length of the recording, and the history can be set to any value between 1 sec and 600 sec.
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11.5 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 preset 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 longer (and larger?) a decreased sensi-
tivity 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.

@ For short measurement tasks or with custom trigger thresholds, please turn the automatic trigger
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 fill immediately the device memory.
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11.6 Ripple control signal analysis

A

Ripple control

¥ | Ripple control signal: ON / OFF

Ripple-control frequency [Hz] 287
Limit [% UN] 9,00
Bandwidth filter [Hz] E |
Recorder time [sec] &0
Trigger threshold [%& UN] 0,5
Ripple-contral frequency [Hz] 287

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 will be set smaller than 100Hz, the 3 sec. recordings for this signal stop.

Limit [%a UN] 5,00

At this point, the limit value of the standard evaluation for the ripple control frequency can be changed.

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.

Ripple control signal recorder ON / OFF 1t s nossible to enable or disable this recorder

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.

The ripple control recorder can generate large amounts of data and should be turned on
only when specifically a disturbance in the waveform is searched.
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11.7 Scheduled Operation

Scheduled Operation

Programming the PQ-Box through a time command
It is possible to start and stop the PQ-Box using a predefined time command.
Example: The PQ-Box should switch on at the 27" Dec. 2017 at 15:00 o’clock and strop at 1% Jan. 2018
at 15:00 o’clock.
¥ | Scheduled operation

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

Start End

FS

27,12, 2017 - 14:59 - 01.01.2018 = 15:00 =

— If the start button on the PQ-Box is pressed before the measurement job, the PQ-Box starts recording
immediately.

— If the stop button of the PQ-Box is pressed before the end of the measurement job, the measurement is
stopped immediately.

Setting the PQ-Box date and time:

Time adjustment PQ-Box
PC - Date: 24.10.2017 PQBox - Date: 00.,00.0000
PC -Time: 13:36:12 PQBox - Time: 00:00:00
| Synchraonize Time

¥ | Auto synchronize

Synchronize Time ]

Synchronizes the PQ-Box time with the PC time at the moment when the button is
pressed. The PQ-Box time will not hereafter be permanently shown on the PC screen.

oSy neonize If this option is activated, the PC automatically synchronizes the PQ-Box as

each setup is sent.
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11.8 PQ-Box 50 Firmware Update

Update device In the "Update" menu the firmware of the network analyzer can be updated or the PQ-

Box can be assigned with a license code with more functions.

Sequence for a PQ-Box 50 update:

1) Connect the power to the PQ-Box (power supply)

2) Connect PQ Box with USB or TCP interface to PC

3) Open the Settings / Update menu in the software

4) Load the update file "MCU-Application" onto the device
5) The PQ-Box restarting automatically

A Setup PQ-Box K 21
PQBoX: |PQBOXZ00 Yer: 1,217 5ni9930-101 [COM45] | e
Send new sstup o Box
[ Update PQBox ‘ |
Load
‘ |
A MCU-Application: |L:\Pruduthruppen\PQISys\PQ-EDx\PQ-Box 1001Firmware|PQBoxMCU_L F| rmware-u pdate LI
Basic settings Update McU | Biasic settings
PQ-Box 50

Licence update:

Upgrade PQ-Box
with ripple control
signal analysis.

>

[ License PQBox

Serial Number: |
Limits

License Code: |

Update Licerse

>

Oscilloscope
Stark Measurement
Stop Measurement

>

10ms RMS recorder

Synchronize Time:

™ Auto synchranize

Close:
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11.9 PQ-Box License Update

. Get f B . . .
Using the button, with the measurement device connected, the serial number of the PQ-

Box is displayed. Enter the license code in the "License Code" field by specifying the directory or using
the keyboard. If the license code matches the serial number of the device, the field "Update License" is
activated.

12. Data Converter

12.1 Change VT and CT ratio

With the "Data Converter" program it is possible to make corrections to an existing measurement file. If
a PQ-Box is parameterized with the wrong nominal voltage or the wrong current conversion factor, this
can be changed here afterwards.

P Changing the nominal voltage, e.g. from 400 V to 20,000 V

P> Changing the current conversion factor, e.g. from 1:1 to 1:10

4 Daka Miew Setup Window  Sddon Help

|BE@m = |k k|

1) Open the measurement file to be changed with "Load”
2) Enter the correct voltage or current conversion factor

3) With "Execute", the measured data are now converted and saved to a copy of the original file. This
can be identified by the label "New" in comment field 4.

A WinPQ mobil
Fenster  Zusatz
Bom «

= Information 8 x
=2
E I N
£ Spannungssystem: A
= £Vl
'S Mennspannung L-L [ L-h B3 WinPQ DataConverter ? .i.
Frequenz:
E 9 Measurement: |KBA 15/301 Messung im Schaltschrank Maschine | [ Load ]
% Messintervall:
Rundsteuerfrequenz: v teliag= {1 400 1
Messuna Beginn: Mew Yoltage: (¥): 400
Messung Ende: current Factor
Messdauer: [ original Walue Mew Walue
Anzahl Messintervalle: [ il |2 | | 20| |
Seriennurnmer Gerak: |: L= |2 | | 20 | A I
Firrnveare: |: I3 |2 | | 20 | pp y
N
istellungen Messger |2 | | 20 |
Factor | 10,00 :3:
Zyhklische Daten
fusmahl Seleck Languags [ oK ] [ Cancel

whlische Daten

4. Frequenz |
AL Spannuna
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12.2 Merging partial measurements into a combined measurement

Using the Data Converter-program, individual partial measurements can be merged into one combined

measurement.

1) Open the measurement file to be changed with "Load”

2) Mark two or more data files

3) With "Combine" these measurement files will be merged and saved in a new measurement file.

Hard disk Import

Directory:

Date v  Type
AL 10.01.2017 10:03: 200
AL 0510.201612:27:25 150
4. 05102016 08:44:29 150
AL 0510.2016 08:04:47 150
A :5T: 150
A 150
A 150
A 150
A 100

A 100
\
\
A 100
A 150
A 150
A 31.08.201611:53:01 150
A 31.08.201610:51:49 150

aa

Measurement device

Version
V3.006
V3.004
V3.004
V3.004
V3.004
V3.003
V3.003
V3.003
V02.013
V02,013

V02,013

V3,003
V3.003
V3,003
V3,003

|D:/A-Eberle-Produktgruppen,Testmessungen

Size  Comment1

87508 KB EMPTY

699 KB EMPTY

896 KB Leistung Harmonische
3735 KB Rundsteuer 250Hz
55271 KB Test Flagging

458721 KB Test 200ms 3 s viele Oszi
523760 KB EMPTY
696321 KB EMPTY

666 KB Unterbrechnung
8086 KB Test Energie mit Unterbrechnung

804 KB EMPTY_new
717 KB nur n sec chne 3 sec ohne 200ms
23962 KB 200ms 3 s nur Basisdaten
9585 KB 200ms 3s nur Spannung
1508 KB Test ohne 200ms

Comment2 Comment 3
EM50160-IECE1000-2-2LV-def  EMPTY
EMG1000-2-4 Class 3 EMPTY

EMN50160 - IEC61000-2-2 LV - def EMPTY
EMN50160 - IECE1000-2-2 LV - def EMPTY
EN50160 - IEC61000-2-2 LV - def EMPTY
EM50160 - IEC61000-2-2 LV - def EMPTY
EM50160 - IEC61000-2-2 LV - def EMPTY
EN50160 - IEC61000-2-2 LV - def EMPTY
EM50160 - IEC61000-2-2 LV - def EMPTY
EMN50160 - IEC61000-2-2 LV - def EMPTY
EN50160 - IEC61000-2-2 LV - def

ENS50160 - IEC61000-2-2 LV - def

EN50160 - IEC61000-2-2 LV - def EMPTY
EM50160 - IEC61000-2-2 LV - def EMPTY
EMN50160 - IEC61000-2-2 LV - def EMPTY
EM50160 - IEC61000-2-2 LV - def EMPTY

EM50160 - IEC61000-2-2 LV - def N Sec 60sec

Comment 4

Load

-

Combine

W Delete

- Abort
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13. Online Analysis: PQ-Box & PC

=== Using the "Online analysis" function, RMS values, oscilloscope images, harmonics, interharmonics,
and current flow direction of the harmonics can be displayed online on the screen of a PC or laptop. The
data displayed will be refreshed in the second intervals.

The online measurement is possible during a current measurement, before a started measurement and
after a completed measurement,

All real time data screens can be started and stopped with the icons: L=

13.1 Online - Oscilloscope Image

All of the following images of the online measurement are shown in the "Black Magic" design

From the "Oscilloscope" page, the online oscilloscope, with 20,48kHz sampling of all measurement
channels are displayed on the screen.

Start = Data are overwritten in Length of the oscilloscope

the 1 sec. interval image in sampling points

Tab page - Oscilloscope display Stop = the current image remains || e.g. 2048 = 50 ms

-0 x|

Basic Online
RMS values

Marker 1
Marker 2

The channels displayed can be toggled on Difference

and off via the legend
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13.2 Online — FFT — 10kHz

With the "Spectrum" measurement function, all of the harmonics and interharmonics for voltages and
currents are displayed online.

® PQ-Box50-DC to 10.000 Hz

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

F Fre
5000 B« I

FFT - IEC 61000-4-7 Annex B:

wult

® 0 - 3.000 Hz: calculation procedure according to IEC 61000-4-30 class A (Grid synchro-
nous FFT)

® 2.000 Hz — 10kHz: calculation procedure according to IEC 61000-4 -7 Appendix B

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

Print: The current image is sent to the printer
Clipboard: The spectrum is coped to the Windows clipboard
Incl. DC: The DC components can be toggled on and off in the graphic

incl. Fundamental oscillation: The fundamental oscillations can be toggled on and off in the graphic

QR
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A\

Maximum values logging FFT

Using this function it is possible to hold the maximum value of the spectral lines of online FFT. (Dashed

line).

With this function it is possible to determine direct in online view which maximum values of harmonics

or interharmonics exists direct during one measurement period.

B BE BN

peta[4 [F

Spectrum  Harmonics  Inter-Harmonics 2 -9 kHz UHarme 2-gkHz I-Harmonics  Direction

0Hz 448,051 Hz

10.000

5.000
Delete Marker
Print

4.000

1.000 -

Timing chart

1.500

1.000

0.000 A

0.000 A

0.000 A

0.000 A
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13.3 Online - Harmonics

From the "Harmonics" tab page, all of the current and voltage harmonics (2nd to 50th) can be displayed
online. The measurement data is calculated by the measuring device in accordance with IEC61000-4-30
Class A and transferred to the PC.

Tab page — Voltage and current harmonics

A Online measurement

50,00 Hz
Spectrum | Harmenics 0 tics 29 khiz LiHz 2 -9KHz I-Harmonics  Direction  Tiing chart  Detals U]

1.000

o 0.00 A
0.600

0.500 E

0,00 A

0.400

i+ - 0.100

Different functions are possible in the “right mouse menu” (Data export, manual scaling, split axis)

Delete Marker
Print
Copy image

Scaling left...

Left axis log. scale
Scaling right...
Right axis log. scale
Divide axis
Automatic scaling
Limit Markers...

Insert comment
Export to ASCII file

Qag
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13.4 Online - Interharmonics

From the "Interharmonics" tab page, all of the current and voltage interharmonics up to 2,500 Hz can be
displayed online. The measurement data is calculated by the measuring device in accordance with
IEC61000-4-30 Class A following the grouping process and transferred to the PC.

Tab page - Interharmonics

A Online measurement

50,01 Hz
Dirsction  Timing chart  Deta

1.000

“HM M]MM HM””HM

0 1 23 7 8 9101112 41 42 43 44 45 46 47 48 49
s} Uz |m

Explanation of the grouping process in accordance with the IEC:

To evaluate the interharmonics in the network, subgroups are created. In each case, all of the interhar-
monics between two harmonics are combined into one harmonics subgroup.

harmonic intertharmonic
subgroup n+l subgroup n+2,5
DFT outpit
harmonic
order n n+1 n+2 n+3
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13.5 Online — Direction of the Harmonics

From the "Harmonics Direction" tape page, the current flow direction of the harmonics at the measuring
point is displayed. A positive value (+) represents a direction of current flow from the network to the
consumer (in this example, the 5th harmonic).

If the measurement value is negative (-), a current flow from the consumer to the network is present.
P=U, 1, cosg,

Note: In a network preloaded with voltage harmonics, the statement of the direction of the harmonics is
not always certain. The greater the load on the network with a current harmonic from the consumer is
and the less the network is preloaded with voltage harmonics, the greater the significance of this sign on
the causer of harmonics in the network.

Phase angle of current harmonics: :

The measured values at the bottom of the graph show the angle of the current harmonics with respect
to each fundamental of the voltage.

10N
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Example:

At one connections point with several consumers should be analyzed, whether the 5" harmonic
will be added or subtracted. In our example customer A has 92A and customer B has 123A 5%
harmonic current. Together with the phase angle of the current harmonic, it is possible to calcu-
late complex the result with 55,5A.

Current harmonics with phase angle

20kV (110KV) according the fundamental voltage

400V (208) A 15
— 928 100° (A
(‘\ = Point A
& — [
it [— UH
——
’A‘ p— 1 r N
> [ A FointB

U H1

| summ = 55,5A (210,5°) |

IH5
123A 255°
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13.6 Harmonic power and phase angle

Phase angle and power values of harmonics 2nd to 40th order number listed on the screen below.
Phase angle of the voltage harmonic relative to fundamental of the voltage
Phase angle of the current harmonic relative to fundamental of the voltage
Real power harmonics (W)
Reactive power harmonics (Var)

Apparent power harmonics (VA)

|

Inter-Harmonics iz U-Harmonics 2 -9 kHz I-Harme & Direction Timing chart Details

1Nn”
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13.7 Online Level-Time Diagram
In the "Online level-time diagram", the voltages, currents and performance can be monitored over an
adjustable period (1, 3, 5 or 10 minutes).
Using the right mouse menu, the scales can be adjusted or the image copied to the clipboard.

With the "Clear Display" function, the measurement data are removed from the image.

A Online measurement N

50,01 Hz

trum  Harmonics  Inter-He 2-9kHz U-Harmonics 29 -H: s Direction  Timing chart | Details

400.00

100,00

[sec]
WLl ULz |muLs LINE uz 23 u3t I Mz
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13.8 Online - Measurement Value Details

From the "Details" tab page, the active, reactive and apparent power of the single-phase and three-
phase values are also displayed online, as well as the power factor and phase angle of the fundamental
oscillation of the network.

Tab page - Measurement Details

Harmonics Inter-Harmonics 2 - 9 kHz U-Harmonics 2 -8 kHz I-Harmonics Harmonic Values Timing chart Dewalls UfI/Phase

28.120 W THD U1E:
-14.082 W AT THD UZ2E:
-8.256 W

5.782W

0.000 VA
0.000 VA 7.73°

2 THD U31:
0.000 VA : 125.60°

0.000 VA -111.05° THD 11:

0.991
-0.637
-0.359

bdulation 1 wer unbalance

16.671 Var o 0.000 Var 0.000 Var

16.942 Var 12.948 var ) 0.000 Var ) 0.000 Var

-21.337 Var 21.341 Var 0.000 Var 0.000 Var

-0.550 Var otal: 50.960 Var Q mod total: 0.000 Var Qu: 91.512 Var 0.000 Var

Description of power values in online “Details”
® P =real power values
® S =apparent power values
® Q=total reactive power

The total reactive power will be calculated from:

- Qv = reactive power of fundamental frequency
- D = distortion power
- Qmod = modulation power

_ Qu
Ques =07 +Q2 + 0} + Q2 + Q2

unbalance power

N4
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13.9 Online - Phasor Diagram

Using the Phasor Diagram function, the voltages and currents are plotted graphically with their magni-
tude and phase angle.

A Online measurement

1N8
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13.10 Power Triangle

On the "Power Triangle" tab page, all performance values are shown in a three-dimensional graphic.

It in each case a power triangle is displayed for each phase and for the overall network performance.

A Online measurement

Timing chart  Details

The graphic displays the individual power values once for the total RMS value as well as for the funda-
mental oscillation values.

10A
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13.11 Online Status PQ-Box

In “Online status PQ-Box” the state of the power quality analyzer can be queried via a remote connec-

tion.
® Duration of the current measurement
® Number of fault records in the current measurement
® Used memory of the device
® Free memory of the PQ-Box
® Local date and time of the device

. Onine mecsrerert_ e
= (=

Timing chart Details

233,445V
v
3V
0.047V

Total RAM. x [MB]: 975 : 0.089 ¥

available RAM PQ:

Number of Transient Events:

Number of PQ-Events:

10.06.2015 14:5!
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14. Measurement Data — PQ-Box 50

14.1 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.

14.2 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 50 Expert: 20.48 k samples/s for voltage and 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 10 ms voltage or current RMS value is saved in addi-
tion to the average.

Ripple control signal
U Ripple Control (200 ms)

Any inter-harmonics can be set In the PQ-Box 200 setup. This is displayed as the 200 ms maximum value
within a measurement interval.

1N
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Flicker levels Pst / Plt

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

P 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]l =3 E;Pst.i

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 — 50"

THD voltage:
40
WYY
THD =V=2
u l]1

THD current in %:
40
3 1y
THD, = VV=2

1 Il

THD(A) current in Ampere:
40 2
THC=,| X I;
n=2

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

40
Zn‘an

PWHD =%
C
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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 200 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

>(n-C,)

K :n:I

40
2
2.C,
n=1
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P> 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
harmonic
order 1 n+l n+2 n+3
Example:

[=)- Ungeradzahlige Zwischenharmonische
M 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):

n-N+

1
2 4
U

|Un—10/12|

Current harmonics:

n-N+1 2
> |G
k=n-N—-1

1

n—10/12| =

[N

P> 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

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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P> Reactive power / Reactive energy

In the setup of the PQ Box 200 two variants of the power calculation are adjustable

a) Simplified power calculation

Reactive power without unbalanced reactive power calculation:

0=40,"+D> Qs=Qli+Ql2+Ql3

b) Reactive power calculation according DIN40110 part 2

Reactive power calculation with unbalanced power:
— 2 2
QL—10/12 - Sgn(¢L—10/12 ) ’ \/SL—IO/IZ - PL—10/12

Q10/12 = Sgn(¢1—10/12). V S120/12 - Pl%)/lZ

Reactive energy:

"Supply reactive energy" inductive reactive energies +EQ.

Qs(n): |QL—10/12 (n)| fiir 2 Q; 19,(n) 20
Qs(n) =0 Jiir : Qp_9,1,(n) <0

"Consumer reactive energy" capacitative reactive energies -EQ.

Qs (n) = ‘QL—10/12 (n)‘ fiir 1 Q1512 (n) <0

90°

cos ¢ = positiv + ind
LF+

cos ¢ = negativ + kap
LF+

180°

cos ¢ = negativ + ind
LF+

cos ¢ = positiv + kap
LF+

1 v

270°
P-, Wirkenergie - P+, Wirkenergie +
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P> 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:

D=U-| Y I2
v=2

Bo

P> Power Factor PF

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

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

The power factor contains the sign of the real power.

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

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

Q 4

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.

11
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- Apparent Power - S
In the setup of the PQ Box 200 two variants of the power calculation are adjustable:

a) Simplified power calculation
S=yP*+Q’

b) Power calculation according DIN40110 part 2

Conductor apparent power 4-wire system:

S =U s -1

Lrms

Conductor apparent power 3-wire system:

S, =U

LOrms ¥ Lrms

Collective apparent power in accordance with DIN40110:

2 2
12rms 23rms + U31rms + UlNrms

Sy =U; Iy Uzzé'\/Uz +U? +U22NmS+U32NmS

4-wire network:

[y 2 2 2
I): - \/Ilrm.s‘ +12rms +I3rms + INrms
3-wire network, I1+12+1320:
U, =L UL wUL, 4UL, +UL, U, +U
= E 12rms + 23rms + 31rms + 1Erms + 2Erms + 3Erms
_ [12 2 2 2
IE _\/Ilrms +I2rms +13rms +IErms

Geometric Fundamental Oscillations - Apparent Power:

Se = 3'[Q1_Ps 'L,Ps +Q1_NS 'll,Ns +Q1_zs 'L,zs]
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P Active Power -P

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

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

2048

> p(n)

P_ ==
L-10/12 2048
(200 ms values) with conductor index L={1, 2, 3, E}
The 10 min values are calculated as linear averages.
The collective effective power is defined for 4-wire and 3-wire systems as

FE=R+P+P

Fundamental oscillation - active power (line):
F; = RC{EG}

S¢ = 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.

P> 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
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Positive sequence:

1 2
QI_PS :g' (QIN—I +a-U,,, +a 'Q3N—1)

Negative sequence:

1
QI_NS :g' (qu—1 +QZ U,n, +Q'Q3N—1)

1
5'(111\/—1 +‘_12 Loy +‘_1'13N—1)

117Ns =

Zero sequence:

1
U 25.@“\’_1 +U, v +Q3N—1)

1
1, :g'QlN—l +1,y, +!3N—1)

p> UU Unbalance

The unbalanced voltages are calculated from the corresponding values of the modal positive sequence,
negative sequence and zero sequence components.

For the EN50160 (events) only the voltage unbalance u, is relevant since it corresponds to the ratio of
the negative sequence to the positive sequence. The value is expressed in [%].

11A
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15. Maintenance/Cleaning

This unit is maintenance-free for customers.
Exceptions are the battery pack and micro-SD card, which can be accessed via a maintenance cover on

the rear panel. The fuse in the voltage leads.

® Remove the rubber protective cover
® PQ-Box 50 open the housing cover by unscrewing the 4 screws on the back

Spare parts no.

570.0015
582.1058

® Replacement battery pack
® Fuse for voltage leads; 500mA (FF) 50kA AC/DC; 600V 6,3mmx32mm

A DANGER! Danger to life due to electric shock!
¥ Do not open the unit.

¥ Maintenance of the equipment can only be carried out by A-

Eberle.

For service, contact A-Eberle.

Service address:
A. Eberle GmbH & Co. KG

Frankenstrafle 160
D-90461 Nuremberg

16. Calibration

We recommend a calibration interval of three years for the network analyzer PQ-Box 150 & 200 to
maintain the accuracy of GEFOR-made-IEC61000-4-30 Class A instruments.

17. Disposal

To dispose of the device and its accessories, send all components to A-Eberle.
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18.

Product Warranty

A-Eberle guarantees that this product will remain free of defects in material and work-
manship for a period of three years from the date of purchase.

For accessories like current clamps and the battery the period is one year.

This warranty does not cover damage caused by accident, misuse or abnormal operat-
ing conditions.

To obtain service during the warranty period, please contact A-Eberle GmbH & Co KG in Nuremberg.
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A. Eberle GmbH & Co. KG

Frankenstralle 160
D-90461 Nuremberg

Tel.: +49-(0)911-62 81 08-0
Fax: +49 (0) 911 / 62 81 08-99
E-Mail: info@a-eberle.de

http://www.a-eberle.de

No. 584.0871

Vers. PQ Box 50 — 15/10/2019
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