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Please note that this manual cannot represent the most current device version in all cases.
For example, if you replace the device firmware with a newer firmware version download-
ed from the internet, the description in this manual may differ from your version.

If this is the case, please either contact us directly or refer to the most current version of
the manual available for download on our homepage (www.kbr.de).

KBR Kompensationsanlagenbau GmbH
Am Kiefernschlag 7

91126 Schwabach, Germany

Phone: +49 (0)9122 6373-0

Fax: +49 (0)9122 6373-83

E-mail: info@kbr.de

Internet: www.kbr.de

KBR Kompensationsanlagenbau GmbH does not accept any liability for any loss or damage
resulting from printing errors in or changes to this manual.

In addition, KBR Kompensationsanlagenbau GmbH does not accept any liability for any loss
or damage caused by defective devices or devices manipulated by the user.

© KBR GmbH
Subject to technical changes
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1. User guidance

1.1 Warnings

Warning levels

Depending on the type of danger, warnings are differentiated by the following signal words:

= Danger indicates danger to life
= Warning indicates a risk of injury
= Caution indicates a risk of property damage

Structure of warnings

n Type and cause of danger
Signal word ¥ Measure to avoid danger.

1.2 Notes
[1] Note on the proper handling of the device

1.3  Additional symbols

Instructions for use

Structure of instructions:

¥ Instructions for an action.

= Information on the result if required.

Lists
Structure of unnumbered list:
= List level 1

- List level 2

Structure of numbered list:
1) List level 1
2) List level 1

1. List level 2

2. List level 2

g2

EDEBDA00140-2115-1_EN_multilo



g2

EDEBDA00140-2115-1_EN_multilo

KBR

Energy Management

2, Scope of delivery/order details

2.1  Scope of delivery

H multilog 2

B User manual

B Case

M 3 red dolphin clamps, 1 blue dolphin clamp, 1 green dolphin clamp
W 3 fuse taps

M USB cable

2.2 Order details

Three measurement functions are available for multilog 2.

B multilog 2 light
- This device version is suitable for performance checks and voltage quality analyses
according to EN50160, IEC61000-2-2 or IEC61000-2-4.

B multilog 2 expert
- This device version features extensive trigger options for recording oscilloscope images

and 10 ms RMS values.

B multilog 2 light or expert with Ripple control signal analysis
- This device version is suitable for triggering and recording Ripple control signals.

@ You can upgrade multilog 2 later on by entering a new license code.
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Features

Disturbance recorder and network analyzer in accordance with DIN EN 50160

and I[EC 61000-3-40 class A

Mobile power quality network analyzer and power meter for low, medium and high voltage networks
in accordance with DIN EN-50160/IEC 6100-4-30 class A

2 GB flash memory

USB interface

Display

IP65

Uninterruptible power supply

USB cable set

Voltage connection cable

2 supply lines

5 dolphin clamps

3 fuse adapters with high-power fuses

Case for current clamps and measurement lines including evaluation software

Type

multilog 2 light

multilog 2 expert

User manual and display

German Spanish Czech
English Italian Russian
French Dutch Polish
Upgrades

Upgrade from “light” to “expert” version

Upgrade Ripple control recorder

Accessories

Power adapter plug for wall sockets 1~; 4 mm safety plug

Calibration set for PQ box 100/200; calibration software and adapter box

Silex box, SX-3000GB; USB to TCP/IP converter

Set of magnetic voltage taps

GPS radio clock - 230V

CAT booster (600V CAT IV) voltage transformer box

Voltage tap on insulated cable; contact support 1~, connection for 35-240 mm?

Cable set, 4-pole, 1.5 mm? 2 m long, 4x 16 A fuse, 4x 4 mm safety plug

LEMP protective rubber cover for house connection boxes
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Measured values/functions

multilog 2 light expert
Statistic values acc. to EN50160/IEC61000-2-2; -2-4 X X

PQ events X X
Recording of free interval: X X
Voltage: Average, minimum, maximum value X X
Current: Average, minimum, maximum value X X
Power: P, Q, S, PF, cos phi, sin phi X X
Distortion reactive power D X X
Energy: P, Q, P+, P-, Q+, Q- X X
Flicker (Pst, PIt, output 5) X X
Asymmetry X X
Voltage harmonics up to 50th up to 50th
Current harmonics up to 50th up to 50th
Phase angle of the harmonic up to 50th up to 50th
THD U and I; PWHD U and |; PHC X X
Interharmonic groups voltage, current DCto5kHz | DCto 5 kHz
Ripple control signal X X
Frequency X X

15 (30) min power values P, Q, S, D, cos phi, sin phi X X
Online mode:

Oscilloscope image X X

10 ms RMS value recorder X X
Voltage/current harmonics X X
Interharmonic groups (U, I) X X
Direction of harmonics X X
Trigger functions (Rec A/Rec B):

Manual trigger via button X X
RMS value trigger underflow/overflow (U, I) X
RMS value trigger jump (U, 1) X
Phase jump trigger X
Envelope trigger X
Automatic trigger X
Option Ripple control signal analysis recorder - optional X X
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3. Safety notes

¥ Observe this manual.

¥ Keep the manual in the vicinity of the device at all times.

¥ Ensure that the device is only operated when in good working condition.
¥ Never open the device.

¥ Ensure that the device is operated by qualified personnel only.

¥ Observe the connection guidelines.

¥ Ensure that the device is only operated in its original condition.

¥ Operate the device with the recommended accessories only.

¥ Ensure that the device is only operated at the rated specifications
(see technical data).

¥ Ensure that the original accessories are only operated at the rated specifications.

¥ For measurements in short-circuit-proof systems, ensure that only voltage taps
with integrated fuses are used.

¥ Do not operate the device in environments with explosive gases, dust or vapors.

¥ Use only conventional cleaning agents to clean the device.

10
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4, Technical data

4.1 multilog 2

multilog

Power Quality Analyser

class A

N

KBR

EnergyManagement

Energy Management

Voltage range of voltage measuring channels
L1,L2,L3,N,E

0-400V AC (570 V DC) conductor - earth (L-E)
0-690V AC (980 V DC) phase - phase (L-L)

Voltage range of supply lines
Sw- Sw

100-280V AC
140-240V DC

Voltage range of current measuring channels
- Mini current clamps
and free connection cable set

230 mV RMS, for devices manufactured up to 12/2010
700 mV RMS, 1000 mV DC, for devices manufactured

01/2011 or newer

280 mV RMS
- Rogowski coils
Data storage 2 GB SD card
Interfaces
-USB 2.0 10 MB/min
-RS232 For connection of DCF synchronization unit
Display Illuminated, 6 lines, 30 characters each
Dimensions 220x 146 x 57 mm

Power consumption

< 10 VA; <7 W (without display illumination; 230 V)

Protection type

IP65

Methods of measurement

IEC 61000-4-30; class A

Temperature range

Operation: -20°C..... 60°C
Storage: -30°C.... 70°C

UPS

NiMH battery 9.6 V (20 seconds)

Insulation category

CAT IV/300V L-E (CAT 1ll/600 V L-E)

11



KBR

Energy Management

Converter

24 bit A/D

Input load of voltage measuring channels

1 MQ

Accuracy of current measuring channels
-0.85mV<sUe<5mV
-5mV<Ue<50mV
-50mV < Uc<700 mV

0.01% of final value
1% of measured value
0.2% of measured value

Measured voltage value

Allowances in accordance with IEC 61000-4-30,
class A

Fundamental component: RMS

+0.1% of Uy,
range of 10% ~ 150% of Ui,

Fundamental component: Phase

+0.15°
range of 50% ~ 150% of Uy,
range of f,,;m=15%

Harmonic 2... 50

+5% of the display, range of U, = 1% ~ 16% of Uy;,
+0.05% of Ug;, range of U,,< 1% of Uy,

Interharmonics 2... 49

+5% of the display, range of U, = 1% ~ 16% of Uy,
+0.05% of Ug;, range of U,,< 1% of Ug;,

Frequency

+ 5mHz range of fo;m = 15% (f.0rm = 50 Hz/60 Hz)

Flicker, Pst, Plt

+5% of the display, range of 0.02% ~ 20% of AU/U

Residual voltage dip

+0.2% of Uy, range of 10% ~ 100% of U,

DIP duration

+20 ms range of 10% ~ 100% Uy,

Residual voltage swell

+0.2% of Uy, range of 100% ~ 150% of Ug;,

Swell duration

+20 ms range of 100% ~ 150% of Ug;,

Interruption duration

+20 ms range of 1% ~ 150% of Ug,

Asymmetry of the voltage

+0.15% range of 1% ~ 5% of the display

Ripple control voltage

+5% of the display, range of U, = 3% ~ 15% of Uy,
+0.15% of Ug;, range of U, = 1% ~ 3% of Ug;,

12
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4.2 Current clamp accessories
4.2.1 Rogowski coils

Rogowski current clamp set 4~:V199-03-0005
Diameter = 194 mm; Diameter of coil former =9.9 mm

Rogowski current clamp set 4~:V199-03-0006
Diameter = 290 mm; Diameter of coil former =9.9 mm

@ Type V199-03-0006

g2
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6000 A measuring range

¥ Change the current transformer factor to x2

Model V199-03-0005 V199-03-0006
Pro Flex 3000 4~ Pro Flex 6000 4~
Current range 3,000 A ACRMS 6,000 A AC RMS
Measuring range 0-3,300 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

Type of insulation voltage

600V AC/DC CAT IV

600V AC/DC CAT IV

Accuracy -<50 A/0.1% of E -<100 A/0.1% of E

20° (50 Hz) -50-3000 A/1.5% of M -100-6000 A/1.5% of M

Angle error -<50 A/2.5° -<100 A/2.5°

(45-65 Hz) -50-3000 A/1° -100-6000 A/1°

Positioning accuracy -<50 A/0.2% of E -<100 A/0.1% of E
-50-3000 A/1.5% of M -100-6000 A/1% of M

Length of Rogowski coil 610 mm 910 mm

Length of connection cable 2m 2m

Mini Rogowski current clamp set 4~

Measuring range: 2A to 1500A RMS; allowance: 1%
Rogowski clamp head: Length = 400 mm;

Diameter = 125 mm; Diameter of coil former =8.3 mm
Frequency range: 10 Hz to 20 kHz

13
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4.2.2 Current clamps

The Mu metal clamps are especially suitable for measurements at secondary transformers in MV or HV
networks. They combine high accuracy with a small angle error.

Mu metal mini current clamps 4~:V199-03-0009

Model 20 A measuring range 200 A measuring range
Current range 23 A ACRMS 200 A ACRMS
Measuring range 100 mA to 23 A RMS 5 Ato 200 ARMS
Output voltage 10 mV/A 1T mV/A

Frequency range 40 Hz to 20 kHz 40 Hz to 20 kHz

Type of insulation voltage 600V AC 600V AC/DC

Accuracy 100 mA - 10 A/1.5% of M 10-40 A/<2% of M
10-20 A/1% of M 40-100 A/<1.5% of M
>20 A/0.5% of M 100-200 A/<1% of M
Angle error 100 mA-10 A/0.5° 10-40 A/<2°
10-20 A/0.5° 40-100 A/<1.5°
>20 A/0.5° 100-200 A/<1°

@ 200 A measuring range

¥ Change the current transformer factor to x10

AC/DC current clamp 1~:V199-03-0010
AC/DC hall sensor clamps, set including power supply unit and two 4 mm adapter plugs
Current range switchable 60 A/600 A

Model AC/DC60A AC/DC600 A
Current range 60 A AC/DC RMS 600 A AC/DC RMS
Measuring range 200 mA to 60 A RMS 0to 600 A RMS
Output voltage 10 mV/A 1T mV/A
Frequency range DCto 10 kHz DCto 10 kHz

Type of insulation voltage

-20-40 A/<2.2°

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 -10-20 A/<3° -10-300 A/<2.2°

-300-400 A/<1.5°

@ 600 A measuring range (AC/DC)
¥ Change the current transformer factor to x10

14
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4.2.3 Current measurement accessories

Free adapter cable set for clamps: V199-03-0007
Free connection cable set for 4 current clamps or shunt with 4 mm safety plugs.

ﬂ Device damage caused by external current clamps
¥ Avoid using current clamps with an A or mA output
¥ Avoid input voltages of more than 30V

@ Current transformer factor
¥ Correction of the current transformer factor; the default setting is 1 A/10 mV

5. Intended use

This product is intended for the measurement and evaluation of voltage and current only.

6. Description

The multilog 2 network analyzer is suitable for analyses in low, medium and high voltage networks.
It complies with all requirements of the measuring device standard IEC61000-4-30, class A.
Functions:

M Voltage quality measurements in accordance with EN50160, IEC61000-2-2 and IEC61000-2-4
for low and medium voltage networks

B Disturbance recorder functions (“Expert” version)
B Load analyses; energy measurements
M Ripple control signal analyses

15
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Operation
7.1 multilog 2

7.1.1 Overview multilog 2

multilog

Power Quality Analyser

class A

N

KBR

EnergyManagement

1) Current clamp connection (7-pole connector)

2) Voltage inputs permanently connected
L1 (red + description L1)
L2 (red + description L2)
L3 (red + description L3)
N (blue + description N)
Earth (green + description E)
Supply (back + black)

3) RS232 interface (time synchronization)

4) Buttons:
1. Start/Stop (top)
2. Manual trigger
3. Scroll display
4. Change setup (bottom)

16
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7.1.2 Direct connection at the 3-phase low voltage network

n Damage to the multilog due to undervoltage and overvoltage
¥ Operate the device only at voltages between 100 and 280V AC.
¥ Operate the device only at voltages between 140 and 240V DC.
¥ Do not operate the device directly at heavily distorted voltage
(e.g. at the frequency converter output/caution at high clock frequencies).

ﬂ Damage to the multilog due to short circuits
¥ For measurements in short-circuit-proof systems, ensure that only voltage taps
with integrated high-power fuses are used.

!
¥ Use one fuse adapter with a high-power fuse per phase. The energy supply of the power supply unit
(black line) can be stacked to the measurement line. This way, short circuits in the lines or the
measuring device are prevented.

Fuse adapter

Connection in a 3-phase, 4-wire alternating current network

L1 L2 L3 N PE
E . < I

f‘

D"

Voltage connections

- Ensure that E is connected for every measurement.

- If there is no PE conductor, connect the E and N connections.
- Ensure that the connection type (4-wire) is set.

17
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7.1.3 Direct connection at the 1-phase low voltage network

ﬂ Damage to the multilog due to undervoltage or overvoltage
¥ Operate the device only at voltages between 100 and 280V AC.
¥ Operate the device only at voltages between 140 and 240V DC.

u Damage to the multilog due to short circuits
¥ For measurements in short-circuit-proof systems, ensure that only voltage taps
with integrated high-power fuses are used (fuse adapter).

Fuse adapter

b
¥ Use one fuse adapter with a high-power fuse per phase. The energy supply of the power supply unit
(black line) can be stacked to the measurement line. This way, short circuits in the lines or
the measuring device are prevented.

Connection for single-phase measurements

L N PE

Voltage connections

- Ensure that E is connected for every measurement.

- If there is no PE conductor, connect the E and N connections.

- Ensure that the connection type (1-wire) is set.

- In a single-wire network setting, measurement lines L2 and L3 do not have to be connected.

18
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4 Connection to secondary converters

“ Damage to the multilog due to undervoltage or overvoltage
¥ Operate the device only at voltages between 100 and 280V AC.
¥ Operate the device only at voltages between 140 and 240V DC.

L1

L2

L3

=
=

Power Supply

Voltage connections
- Ensure that E is connected for every measurement.
- If there is no PE conductor, connect the E and N connections.

- Set the voltage conversion factor.

- Set the current conversion factor.
- Ensure that the connection type (3-wire) is set.

KBR

Energy Management

@ The multilog 2 should not be supplied by the voltage transformer. The internal switching power

supply unit of the multilog 2 would create harmonics at the transformer impedance.

19
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Special connection types
Settings such as a V circuit or Aron circuit can be configured.

1 2
L1 L1
L2 L2
L3 L3
P1|  p2 P Ip2
‘ ‘ h n i L
_T‘-TU al Lez Y Rt PO

-,

b s Ua
a A ‘;r'

T ST ?45 THT Tlﬂ tTlaT ’hz

_r—l ?1—7

1) V circuit (configuration using the evaluation software, device setup)
2) Aron circuit (configuration using the evaluation software, device setup)

7.1.5 Disi Iai
¥ Press the E] @ button to switch to the next display page.

Display page 1

1) Recording on/off

2) Instantaneous measured values (1 sec. average values)
3) Instantaneous recording time

4) Free device memory

@ Current measurement display

If the current values fall below the following limits, the display shows 0.00 A.

< 10 mA for 20 A mini current clamps
< 1 A for 3000 A Rogowski current clamps

20
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Display page 2

B Display of all PQ events and recorders in the recording period.

Display page 3

W Display of active power and reactive power with sign (individual phases, total)

Display page 4

B Display of apparent power and power factor (individual phases, total)

Display page 5

B Display of THD of the voltage and current (individual phases, neutral conductor)

Display page 6

W Display of the date, time, device version, current firmware version and time synchronization.

B When you switch to the next display page now, display page 1 is shown.

21
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7.1.6 Start measurement

¥ Press the E

button to start or stop the measurement.

@ For a positive active power display

Ensure that the arrows of the accessories point in the direction of the consumers.

7.1.7 Manual trigger

¥ Press the |:]

B Recording of the instantaneous voltage and current values with oscilloscope recorder and 10 ms RMS
recorder. The recording time depends on the recorder configuration set in the software.

button to start the trigger.

Oscilloscope Rec. 0
RMS Recorder 0
Signal voltage 0 2
PQ events 0

1) The number of oscilloscope recordings is increased by 1.

2) The number of RMS recordings is increased by 1.

@ The manual trigger responds immediately. After the recording has been saved on the SD card,
the number on the display is increased by one.

Application example for the manual trigger:

Evaluation of network feedback of a consumer in the network:
¥ Start the trigger manually before starting the consumer.

¥ Start the trigger manually after starting the consumer.

The software enables you to compare any image to the respective frequency range.
From the images, you can draw conclusions on the network feedback.

22
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7.1.8 Time synchronization via RS232 interface
B The RS232 interface is used for connection of a DCF77 or GPS receiver as a standard.

- Automatic synchronization of the measuring device after connection of the receiver.
If it is not synchronized, multilog 2 is operated with an internal quartz clock.

1) DCF state

7.1.9 Setup multilog 2

B D

B The main menu is displayed.

Press the button to open the setup.

2

1) Change network data parameters

2) Switches to the previous display level

23
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W scroll

=
WS

& scroll

W scroll

24
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1) The rated voltage refers to the contractually agreed conductor — conductor voltage.
All recorders refer to this value as a percentage. For the low voltage: 400 V.
YUp — higher
¥ Down — lower

2) Freely definable measurement interval: 1 s-60 min (default setting = 10 min)
Settings < 1 min should only be used for short measurements.

3) Conversion factor (knu) represents the ratio of the primary and secondary voltage.
4) Conversion factor (kni) represents the ratio of the primary and secondary current.

5) Choice between 3-wire and 4-wire network.
In a 3-wire network, all evaluations according to standard EN50160 are calculated
from the phase - phase voltages.
In a 4-wire network, all evaluations according to standard EN50160 are calculated
from the phase - earth voltages.

7.1.10 Date, time and language

¥ Click on settings.
¥ Click on time.

— The time can be changed.
¥Click on date.

— The date can be changed.
¥ Click on scroll.

— The language can be changed.
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7.1.11 Key lock

E

— Measurement in progress
¥ Keep the Setup button depressed for > 5sec
— Key lock is activated

¥ Keep depressed for >5 seconds.

— Key lock is deactivated.

If the key lock is activated, you can still jump to another display page and display measured values.
The setup is locked.

7.1.12 Memory management

In order to prevent the recorder data from filling the entire memory in case of a trigger level set as too
sensitive or incorrectly,

which would stop the long-term recording, the multilog 2 reserves a maximum of 50% of the free storage
space or a maximum of 300 MB for disturbance records at the beginning of the measurement.

If this memory size is reached, this is indicated by a * after the number of disturbance records

e.g. display: Oscilloscope recorder = 1312*%

If no disturbance records are triggered, multilog 2 uses the entire memory capacity to
record long-term data.

If the memory is full, the message “Memory full” is displayed.

Each measurement is limited to a maximum of 690 MB.
It is however possible to save several measurements to fill the entire memory of 2 GB.

Delete memory

¥ Simultaneously press

N O]

— Delete memory?
Y Yes

B D

and

— Memory is deleted.
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8. WinPQ mobile evaluation software

The evaluation software WinPQ mobile supports the multilog 2 mobile network analyzer. The software
was developed in cooperation with energy suppliers with the goal of creating an easy-to-use adaptable
solution for evaluating the network quality parameters in energy distribution networks.

The network analyzer is suitable for network analyses in low, medium and high-voltage networks.

Purpose of the software is to process the archived power quality measurement data and fault records
for the user, and to display them accordingly on the computer monitor. For this purpose, the software
provides tools for efficiently selecting saved data and several graphic and tabular representations with
the characteristics of voltage quality according to the European standard EN50160 and the standards
IEC61000-2-2 or IEC61000-2-4 for industry networks.

‘/Automatic report creation according to the compatibility levels of the standards EN50160,
IEC61000-2-2 or IEC61000-2-4

‘/Information on faults in the network as fault records
‘/Managing several messages

Data acquisition of long-term data and events
‘/Statistical long-term analyses
‘/Correlation of events and different measurement data

‘/User-friendly and user-oriented evaluation

8.1 Install/uninstall/update software

System requirements:

Operating system: Microsoft Windows XP (Service Pack 2)
Microsoft Windows NT
Microsoft Windows 7 (32-bit & 64-bit)
Microsoft Windows 8

At least 1 GB memory (Windows 7 at least 2 GB)

The WinPQ mobile software is available for free in a 32-bit and 64-bit version.
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Installing evaluation software:

To start the installation of the evaluation software, insert the installation CD in your CD-ROM drive.
When the autostart function is activated, the installation program is started automatically.
Otherwise, navigate to the root directory of your CD-ROM drive and start by double-clicking the file

gSETUP.EXE

The installation is the standard Windows installation process, with the program uninstall option via
“Control Panel > Software." The installation directory (target directory) can be freely selected during
installation.

@ Install the software in a directory to which you have read and write access.

i
_ _

The start icon is automatically created on the desktop of your computer.

Uninstalling the software via the control panel:

The removal of all components from the computer is done via the Windows “Control Panel.
Under “Software,’ click on “WinPQ mobile,” and click the “Delete” button to delete the analysis software.

All program components, including the links created, are completely removed when you click this button.

Close all opened program components before uninstalling them.

Software update

The evaluation software as well as all updates and the current device firmware are available to be
downloaded for free from our website, www.kbr.de.

@ Please install the most current device firmware on your measuring device to be able to use new
functions.
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8.2 WinPQ mobile start screen

Start screen of the evaluation software WinPQ mobile

- Open a measurement from the hard drive
- Load measured data of multilog 2

Change setup of multilog 2

Online measurement using multilog 2

Data converter

KBR

Energy Management
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8.2.1 General software settings

Change language

You can change the language of the evaluation software in the “Settings” menu.
After changing the language, restart the software for the changes to take effect.

: Window  Adden  Help

; n @l Languages ¥

| Diefault Caloars 3
ARSI, Corneman
| g S| BT
| Mo Setug Harrmamcy
. L] Bw_tc-:-rww
R E
|

Mebworkconnechions

1 Rpie o
g Slart: I-B.IJS.NI-EE
— B 25.02.2015]
| (D Blie; d !

Change line color

Here, you can assign a specific color to a measuring channel. You can define channel colors for the light
background and the black background. The printer always uses the colors with the light background.

Setup | Window Addon Help
E @ ﬁ Languages [T |
| S Default Colours +
< Information
2 Common
E
5 System: Export
= Nominal Setup Harmonics
:S Frequen “e Data Converter
5 i »
2 Interval: s
Metworkconnections
Ripple
|| = ——
§ e 18.03.2015
= —
End: 25.03.2015
Duration: 7d
MNumber of intervals:

Colourl
Colour 2
Colour3
Colour4
Colour5
Colouré
Colour7
Colourd
Colour9
Colour10
Colourll
Colour12

Sam rmiars
(1 111 e
[ 1 1 1 1 I
L 0 1 1 1 I
L L 0 1 I
L1 1 1 | S
EEEEECDT

Here you can define the basic
settings for data export.

Decimal separation sign:
(,) = German Windows

(.) = English Windows
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General settings
Change logo in printouts and report headers

Set header for automatic
standard report

L
Tl of BC report Stwediad reaget BNAS 100808 200053
Lo

PuCommertl  Cepaieert
s {9015, ielelen]

tanats Lty

You can define
two comment fields, which are included in

every printout and
standard report.
Energy Management Add logo for printouts
. = trerirers and PDF files
LT Ly Lisst
Frcuency: Lot Ll D & BNERED
M ST TSy Ti WA D 0,00 . .
v e e S 1) Standard report incl. tan phi
z:.:.rw e e N Here, you can choose whether or not you want
e L st ) to include the tan phi in the standard report.
pacier Ll | Gy Facior: L
o3 s oo {
BT e e 2) Advanced standard report:
iy 9 Dt This function adds data about
ey | all PQ events and the ITIC graph

to the standard report.

You can define 5 text fields for
the standard report and all printouts.

Co2
Faktor: 550 g/kWh 1= .
You can also define the CO, factor for kWh energy here.

This factor is used as calculation basis in the long-term data.
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These 9 text fields are displayed under the “Comments”icon as template texts.
They can be filled with information on the measurement here.

feom =) &axx &
Enforenanan

A x | EnEECrecort | Dwisis | b Figt
E SyatEm: Awme System
h " Mominal valtage LH: ATV [ 23000V
T 50 Hg
!' Ertarval: &0 s
T Ripse~ontrol frequancy: VR F
g Stact: 15,03, 3015 08:34:00
| Erlz 25003008 055000
Duration: Mk 3pmOs
Toumber of intervaks: 0160
Serial-tio.: F4T340
Furversre: 2.7

DEP e sinn: LY

Basic harmonic settings

You can set the type of harmonic representation under
“Setup Harmonics!”

» Voltage harmonics: Display in “Volts” or “% of the
fundamental component”

» Current harmonics: Display in “Amperes,”“% of the
fundamental oscillation,” or “% of nominal value”

Change WinPQ mobile design

In WinPQ mobile, you can choose between two different screen display designs.

- Windows native

- Black magic

& WinPQ mo

Data View ISel'up Window Addon Help

Al: E @ Li Languages 3 u : o=
T = Default Colours [ e .
-E Information Common & X | ENIECreport | Details
m
E System: Export System
= Nominal 1 Setup Harmonics 20,00 'u'_
g Frequen 5 Dat-a Converter .
E Friberel- Designs | @ Windows native
Ripple Metworkconnections Black magic
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Example: “Black magic” design with black background.

If you choose the “Black magic” setting, all print jobs are printed in “Windows native” colors.

KBR

Energy Management
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8.2.2 Loading the measurement data from the multilog 2 measuring device
to the computer

Connect the network analyzer to the computer with the supplied USB cable.

Click on the L& Jir=

When you click the

o

to establish a connection to the measuring device.
button with the multilog 2 connected to the computer, all data available on the
measuring device are displayed.

There is no need for an additional power supply to be connected for downloading the measured data
from the multilog 2, or for changes in the setup of the measuring device. The measuring device is
supplied via the connected USB port.

The data transmission speed is approximately 10 MB per minute and the size of the complete

measurement file is displayed for each measurement.

The following appears on the display of the multilog 2 if the device is supplied via a USB port only:

D
(] 200 2005 L5067
[ g 00 15550
(] Jv 0y 13332
[ 200y 1A%
() 20 2005 1545400

igaion p it v e Saabeed

ferisse
Tiag il
s
wI2307
L
VI3

DOza PRI Yersdd DOT Easde0s 302 DML

See

w

mrton | mooy | Messreer devce

53R
LEE
o ]
(L5 ]
LI B

Loads measured data
onto the computer

Deletes highlighted measured
data from the measuring
device

After the measured data has been imported, the evaluation software automatically asks whether you
want to delete the measured data from the memory of the measuring device.

34

g2

EDEBDA00140-2115-1_EN_multilo



g2

EDEBDA00140-2115-1_EN_multilo

KBR

Energy Management
Foir bin Akl d;-h-lm.g gmlgcted Dilet ligm the mesdusemen! deace.
B Do eally veare 1 et the e
T
Yes —The measured data will be deleted and the occupied memory of the device is freed.
No —The measured data remain stored on the measuring device and can be imported to further

computers.

w In order to avoid filling up the memory of the measuring device unnecessarily, we recommend
deleting the measured data from the device memory after download.

Description of measurements
You can enter four comments for each measurement in this view. If no comment has been entered so far,
the field is displayed as “-". Double-click the comment field to edit it.

All comment fields are visible in the printouts.

| fhate : iz Cormment | Comirent ]
(8] paozamileqsss 100 A10KB g Lpserschrank Heemal
[ o8u03.2003 125103 1556 KB bt gen VP Lpanrungschwankunan
(&) pa0m.2003 120657 257 KB gen Laserschrank Kommutierungseinbiche
[&] B1022003 12340 %50 i [P Hemiscaas
[ 19022003 085442 56533 ¥R [RGO 2 Trandsente
(] 23003003 130000 SG025 KB Tealod Spanrungisinbnach bt Zuschaitung
(& 22m- 200310400 S6232 KB WsHY Spanrungismbnch wrigetisgen
[ 22002003 105417 THELT KB Teaked Knmnadierung Zinchaltung
(3] zrop 20100128 S6Z2 KD Eepen s Trato 2
(3] 20.00.200% 124440 1290160 ge Trangeenten el rverursaght
(&) 02202002 184744 02 KB Y Hetzrescrez it Abrschaltung

8.2.3 Data folder in Windows explorer

If you enter text in the first comment field of a measurement, the folder containing the measured data in
Windows Explorer is given the same description.

Serinardaten
I 12 Puls-Britckengleichrichter_000
[ Christanel_oo00
[E] [Z Messung_0oo
|5 Diesel - A5
| Geminden, Hofweg 26 Fa, MSP-Display
| Hinduskan Press ©_000
[ﬁ HKM 1 - Zerstérung Kompensationsanlage
[ Hollkurventrigger 2. Bid_Doo
|5 Kaufmann_0oo
[ KBR_00D
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8.3.4 Downloading measured data during measurement

To be able to read the measured data from the measuring device during an ongoing recording,
the measurement is stopped for a short time so that the data can be transmitted. Confirm the pause

recording query “Do you want to break?” with “Yes.”

R e

rEmLudﬁ-hg

Measurement ia running.

Lbad caan from So

® et

Nyoowmmqmmmdm during the messurement! |

Select the measured data and click the icon “Load data from Box.”

By clicking “Continue measurement,’ the measurement is continued. When the recording is done,

all measured data are available in a complete measurement file.

File Load Dialog

Hard disk Measurement device

PQBox: [PQBOX 100 Ver:02,007 5n:0905-302 [COM18]

7 0 EE

Date b Version Size
(%] 28.04.2015 16:00:17 V02,007

158 KB

| Load data from Box |
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8.3 Evaluation of measured data

All measurements available on the computer are listed under the “hard disk” tab.
The measurement data can be sorted in ascending or descending order by “Date” and “Comment.”

The button opens the selected measurement for evaluation.

Clicking the icon deletes the selected measured data from the computer’s hard drive.
You can also select more than one measurement. Before the data are deleted, you have to confirm a
prompt.

Change measured
data folder

Sort in ascending or descending order (by date or comment)

£ | Measurement device

Hard disk

Directory:

e

v
Date Comment 3 Comment 4

v
Type Wersion Size Commentl  Comment2

______ 100 i V02,007 74928 KB 20 kv HV151 EMPTY
[&] 0910.201209:36:28 100 V01142 459 KB EMPTY EMPTY EMPTY EMPTY

=
—
L)
=
B
=1
Ln
2
()
B
&

8.3.1 Change measured data folder

Click the E icon to open an

explorer window. Here, you can assign
the parent folder for the measured
data.

810 201 1

JH0E 00 5 135 Dl ezeiries

w Do not directly select the mea-

sured data folder itself, only the parent

folder. Any number of measured data

§ folders can be created. The folders can

| be created anywhere on the network.
Example: folder “Measured data 20 kV

> 2009

ultilog 2

1_EN

EDEBDA00140-2115
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When you open a measurement file, information about the total measurement period is displayed. In the

“Evaluation period”field, you can select a specific measurement period to evaluate only the measure-

ments from this period.

Example: A measurement was performed for 10 days. However, you only want to see one week in the
standard report. With the“1 week” button, it is easy to exactly restrict the measured data to one week.

[ File Load Dialog (2] =
Hard disk | Import I Measurement device |
Directory: _L:'-,rv1essdaten tmp ] [ Load ]
Dat b T - : : -
i oo [ B evataton perico SN el —
18.03.2015 08:32:45 100 = HV15
(&) 09.10.2012 09:36:28 100 Measurement period EMPT
from: 18.03.2015 08:34:00
to: 25.03,2015 09:53:00
duration: - I-'.d. 1h 19111 iJ-s
Evaluation period
from: l 18.03.2015 ~ 08:34:00
I o . 25.03.2015 - i 08:34:00
duration: [ 7d Oh Om Os
Presets
all ] [ ] [_ 1week ] - 4 weeks
o ) [ e
< I r Abort

By pressing the “OK” button, the selected measurement file will be opened with the specified period.

All subsequently displayed measured data and analyses were created using demo measured data,

which are included in every software installation.
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Start screen after loading the demo measurement:

Create report in accor-

dance with EN50160, Spectrum of the voltage and current harmonics
IEC61000-2-2 and and interharmonics. Scaling according to set standard
IEC61000-2-4

Information about
selected measurement:

Baw

- Rated voltage bt F % | Eusicesport | Dewds | Mamorss ot | Hamonia
- Measurement interval
X X fyrlmem: Amre Syshem
- Ripple signal frequency rarrral voltage LI; TP 2000V
- Start of measurement Frequency: %0 He
- Recording time — o
Rgyuleconiirl s y: 168 He
- Number of
) Sewt: 39,02 2015 88:34:00
measurement intervals B 500 2008 Ol 300
-Device number/ [uraton: 7 i o s
firmware version N Ll
S T3
- : -
TP -gerson: * Detailed setup list of the selected

Tabs for selection:

- Cycle data

- Oscilloscope images

- 10 ms RMS recorder

- Ripple signal recorder
- PQ events

measurement (trigger settings, limits,
conversion factors...)

Here, you can define 9 comment fields for
the measurement. All fields are visible in the

R e = 1K =m R I
| || |

If you place the mouse cursor above an oscilloscope or RMS recorder, additional information about this
event is displayed.

Graphic overview of all
measurement data and
events of the selected
measurement

m [Pl fodoind

Crverview data - B

S

Criclerecape: [ 1201] O0000nOo0RNeNERMETERORORD O00E0a0ECEEN0ERE0E000000D0000000EE0EE0EaRR000D0000DE00000S0EARE0EA0R0R0B00D0D0D00D0R0ROE

Change of
day or week

» Click on an oscilloscope image or RMS recorder to automatically open the respective
disturbance record.
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8.3.2 Standard analysis according to EN50160 and IEC61000-2-2

The t button provides you with a quick overview of all of the measured voltage values in relation

to the compatibility levels of the set standard. In the default setting, the standards EN50160 and
IEC61000-2-2 are combined for this purpose. Depending on the amount of the measured data, the
creation of these statistics can take several seconds. In a week's recording, more than 300,000 measured
values are compared to the respective compatibility levels, and displayed graphically.

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

(3] Oa view

fom - Kia ~
im B % pyceget | Deol | mesessPol | pamana
e e “
i = =

1 T Limit line according to
e R 1 1 < EN50160/IEC61000-2-2
[P p— - or IEC61000-2-4
S, L]

Frowe: 17

P ertion: L1M7

o Pemmrant recnd &
T | Selettien C
& Fraquancy
& T Wolae
2 Ll
{ Ul i (D
Ll i 1 v |
| U eppin conbvel pigrul 0ma)
el
Fhmg mngis
| DL veltage
| Event harmenidi ¥
D Amvrieni
| Intarfissingnis
i then vy Thekog BT
| M. Ficiopr cmiing sutpat
i L2 L3 ooa ow [ - 1 L i (%] (N *
- R — ne L] e ——

targ bime Mecuar BLT

Unissanic b Fes 1lem

Prutnet ipquinit 5yalen Fo———
[FI R —

Tart-ppqienoe pyvtem

- Ficksr urbalarcy Farmorion

| ooty | oplocontrodueros | pomantts | Oeloscms

Uriulance Taro Foagymtem T it %
Drmpmen % P (4 .
[l PAHD Fersurend neard:
: - o depar Ty RN ORI AR 0N I AR IR R IR IREE VR IROE R AR IR nE  IRIRa  I0R00E D RERI R 1000 HA4a0] HIDR IR ARt EAIaR0 TR
A Power St R
[Tt o Feowe carwe] woreie:

The bars clearly show the 95% measured value in red and the highest “100% value” that occurred in blue.

In the example shown, the maximum value of the long-term flicker exceeds the compatibility level of the
standard on all phases. However, the 95% value is far below the permitted limits.

You can additionally set a 100% limit in the standard evaluation default setting. If the 100% limit
configured in the setup is exceeded,

the blue bar is hatched red .
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In the bars of the voltage harmonics, all of the measured values of the 2nd to 50th harmonics are
compared to the respective compatibility level of standards EN50160 and IEC61000-2-2. The harmonic
which comes closest to or exceeds the associated limit is displayed.

All standard limits can be changed as required by the user in the “Configuration/limits” menu

of the software.

List of basic network analyzer standard settings:

Load setup from Box

Basic settings

Lirnits

Oscilloscope

10ms RMS recorder

Update device

Slow voltage change
Tolerance 95%:

Tolerance 100%:

Violtage Changes (Dip/Swell)

Tolerance 100%:

Rapid voltage change

Tolerance band [%t] 1,0

Metwork frequency
Tolerance 99, 50%:

Tolerance 100%:

Unbalance

Tolerance 95% [%]: 2,00 =1

Tolerance 100% [%%]: -3,00

Voltage harmonics

Detection limit for RVC [%] 5,00

=] negative [Hz]

positive [Hz] ;2,00 [+ negative [Hz]

Long term flicker PIt THD
Tolerance 95%: 1,00 Tolerance 95% [%a]:

Tolerance 100%: .5,[10 Tolerance 100% [%%]:

THD calculation
@ H2-H40

@ HZ-H50

Grouping of harmonics (U/I)

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

Harmonics:

Tolerance 95% [36]:

Factor 100%:

Send new setup to Box

[oad setp from pox |
[send new seup to o

Load

Auto synchronize
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In the “Details” tab of the standard report, you get detailed information on the respective maximum and

minimum values, as well as on the relation to the standard limit.

WP et - 1) o) dreeprtang mach ENSOERORDCALOO -

Example: Standard analysis flicker

The maximum values of the phases are: L1 =0.53; L2 = 0.50; L3 = 0.57. Since the Plt limit is 1, the bars of
phase L2 exceed the limit line in the overview display. The 95% values (red bars) are all far below the limit.

In the “Voltage harmonics” tab, all harmonics are shown in a bar chart.

All harmonics are scaled to the respective limit of the set standard.

BB oy | Bk e

Py

BHANTER S E AR N B

o

ERABAN BT ABIEHENEN AT EECHC TS TST SR

.-|Il|III|IllllIIIIII||||I|||l||||l|l||||l|||l|l|
Bk 43 B

SEEE W dod

ER R E BRI N E-R-R R E R RS R R RS R EEEREREERERE RS

& Dotr . View fabo . Windos dddon s
fom =0 K&
Enm-um LE N T T Detsis | pwwmoncrPol | mamoncy
B Frequers e Sargel
§ e barn G !
| bl st U 074 22000 ¥ Mg oy Bone 11 12 [t
g P C T ) RN s e Frr T
' e
LR s e SEE mon 14824 1T BT
1 boweswisbonmin ™ P
1 " - TE oo 10 Ty For
I PEIERITR : = .
e i Limibng aee Man Fant 1 He R i
St 0o O b L At tupte (Rew sl i
s o f b BN [Ty e e SHEG
B v w7 1
| —— T olage wbamay
P LaT [ 11 2 L]
i a8 a8 ot
Lt o 2.5 LA L3 ]
Pl Pt rvirals T Pt (3 st u
Higan. vl TP
22574 HE [ LR
e L=t
., ot e ax
§| tatnerion
E [ Froquemsy
# [K Vekage
£ v
i 1 e (15

» The bars clearly show the 95% measured value in red and the highest“100% value” that
occurred in blue.
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In the “Harmonics” tab, the limits of the set standard and the 95% values and the maximum values
of the individual phases are listed in a table. If a harmonic exceeds the limits, the corresponding line

is highlighted in red.

Image: Detailed list of the 2nd to 50th harmonics and the respective compatibility levels.

s Plal | Harmones

| ENfIEC repert | Detsis | H
Limniking valwes L1 - 9500 L1 - 10000% L2 - 9500 % L2 - 1O0J0% L3 - Fhre L3 - B0 =
:THD: 80000 %L 18158 [%) 33606 [%] 28817 %) 3375 (%) 25168 %) 5SS %) |
|02 20000 {31 00809 [%] 0.2095 [%] 0572 (%1 010682 %1 0L (%1 Oees [%1
|03 50000 (%] 01165 [%] 0.2543 [%] 0.2628 [%) 0300 %) 04629 [%] 05458 1%]
| oe 1.0000 %} 01026 [%] 02237 [%] o080 [%) a.0am i) a10m %] 01281 %]
|15 A0 (%) 25182 [%] 11083 [%] 28051 %) 313H (%] 2437 [%) 25740 (%)
0% 0.5000 %) 00731 [%) 01113 %) 00798 %) 01305 %) 0008 (%) 01245 %]
) 50000 %) 11818 [ 13752 W) 11274 %) 15268 %) 13209 (%) 15376 %)
108 0.5000 [%) 00875 (%] 01133 (%] 08760 (%) 0009 (%) 0052 (% BAEE6 (%)
{09 1.5m00 1% 0346 [%] 04803 [%] 02685 1% 0338 1% 02235 (%) 03084 %)
10 05000 %) o444 [%] 00992 %] 00558 |%] Oa08d |3 Q0457 |%] 005 (%]
f1 35000 [%] BT [%] 08285 [%] 0658 |%] amus %] a7 %] 052 %]
|2x 0.5000 %) 00627 %) 02036 %) 00605 %) 0mEs2 1%} 00688 %) Qs (%) |
13 340000 %1 0.5300 [%) 02628 %] Q8137 %) 0548 %) 05290 |%) 0.7 |'.'&|i=
114 0.5000 (%4 01109 [%] 01418 [%] 006 (%) QAME (%1 QS 1% 0109 %)
15 05000 1%] 01581 [%] 0.2584 [%] 01470 1%} 02679 (%) 01516 %] 02003 %1 |
|16 0.5000 1%} 0081 [%)] 01873 [%] oo 1% 01257 1% 00610 1% 01224 1%
11y 20000 %] 04893 [%] 07330 [%] 02415 (%] 0252 (%] 04089 (%] 0ESTL {%)
i1 0.5000 %) 00624 [%] L0 (%) 00821 |%) 00803 1% 0065 %) 0087 %)
i1 15000 %) 0315 [%) bANE %) 0451 %) 05902 %) 03566 %) 0ATES %)
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Create report according to EN50160/IEC61000-2-2:

With the Print function, you can open a multi-page standard report.

Scroll through the
standard report
scroll

[ Harmonics Plot

Create PDF
document

Send report
to printer

Change printer
settings

[ Fist || Previous Next || Last port POF | Printer Setup
KBR Auswertung nach N—
EN50160/IEC61000-2-2
: Energy Management
|

Firma 20 kv HV15.1
Abteilung EMPTY
Customer: Phone:

Address: Reason:

Contact: SW-Version: 213
System: A-wire System Serial-No.: 0747-349
Nominal voltage LM: 398,37V f230.00V Intervak 60 s
Frequency: 50 Hz Ripple-control frequency: 168 Hz
Start: 18,03.201508:34:00 End: 25.03,201508:34:00
Duration: 7d Oh Om Os Number of intervals: 10080
Firmware: 27 DSP-Version: 1.267
Overview

FrrcLeroy Perrits

weltage fnngte

12 i3 -1 tE i -1 R i 2 L L L1 L

1 g tim wrllge
[k Hide== unbalanze

el

harmonizs
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8.4 Bar chart of harmonics and interharmonics

Voltage harmonics and Current harmonics and
interharmonics interharmonics

|&] Data View Setup Window Addu‘ Lp

feom =0 Wk

U I
By clicking the u‘ u‘ icons, you can have all voltage and current harmonics/interharmonics displayed

graphically.

You can change the representation of voltage and current harmonics in the “Harmonics default setting”
menu after measurement.

i 7
_ Setup Ham

Voltage Harmonics in:
&M

i@ % of fundamental osdllation

Current Harmonics in:

@ [A]

(71 %% of fundamental oscillation

(71 % of nominal value

Mominal value in [A]: -1.000
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In the example, all current harmonics of the three phases and neutral conductors are displayed.
The 5th and 7th harmonics stand out. Depending on the software settings, the currents and voltages are
displayed as absolute values or percentages.
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Harmonics table
Harmorics Pt | Tivberharmonics Piot_| sDetsls | Inberhmonics Detade | D-A-CH-CT |
L1 - 85 L1 = Plax L -9h% LY = Max L3 - 05% LA - Bx LM - % LA = Bl i

a2 55207 14) 61951 [A) 0000 [A] 15480 [A) 48296 [A) 5.7610 (4] L5570 4] 4372 A) | |
0 204TS 18] TSI [A) B85 [A) 0.3001 [A] [RERT] 2078 (8] 15637 (8] 13342 [A)
" 23076 {a) 17754 (4] 32082 [4] 15263 [4] 26814 4] 30008 (4] 15546 4] 28366 [4]
05 23430 ja] 355703 [A] 23022 [a] 14.0063 [A) 26279 [A) 32E592 4] 42124 (4] 53592 [a]
05 L1650 ja) 20658 [a] 12250 [&] 22135 [a) 11207 [a) 1386 |a] LETE 4] 20613 [A])
a7 151485 [4] 174781 [4] 15,3365 [A] 174613 [4] 144355 [4] 164322 [4] 22004 [A] 54035 [4]
a8 1.2443 [4] E11ED [4] 1074 [A] 18384 [4) 04723 [4] 17061 [4] 04T 4] 14540 [&]
o 25757 |4 41082 [4] 28185 [4] 318595 [4] 22534 [4] 28454 14] 2378 4] 19 4]
10 05522 (4] o5 [a] DAL [A] 18877 2] 06252 4] .71 (4] sz (4] DT [A]
n GAXG 1A] 246589 [A] GG [A) 115072 [a] 81998 |A) 10585 (4] Q4762 4] 21403 (8]
12 LS [A] L3031 [A] 07844 [A] 11484 [A] 08536 |4 1A% {a] 0AETS [A] UGBS [A] |
13 7803 (4] 22564 4] 5974 [A] 103202 [a) 148223 [n) 22720 (4] L35G [A) L7331 [A) ]
4 12633 (4] LEES [4] 08354 [4] 19355 [4) 10815 (&) LAE3 (4] 03200 4] 04530 [4] =
15 LE%EL (A 23850 [A] 12867 [A] 13670 [a) 17438 [a) 24795 A L5TIE [A] 22437 [A]
15 09655 [A] 15414 [4] DB453 [A] 1.5667 [4] 05675 [a) 11550 [a] 02035 [A] 03570 [4] |
17 57571 [4] TAS05 [4] 43812 [A] 50761 [4] 5.2154 [4] 72100 [4] AES2 [4] 05406 [4] |
15 05595 [4] O7ETL [A] 05796 [A] DRATE [A) 06219 [4] OESE J4] 04578 [4] 0N [A]
13 35520 [4] SEI7% [&] 43833 [4] 50106 [4] IR496 [A] 5787 [4] 10087 [4] 13560 [&]
2 0592 |A] 08316 [A] 04647 [A] 0049 [A] 0404 (4] 0831 (A] 0.2665 [A] 04595 [A]
a 1AD9E (4] LI [A] 0708 [A) 8885 [A) 07725 |A) 14258 (A LEF08 (A 24174 [A)
Fri 0500 (A 1217 [A) D562 [A] 12068 [A) 03588 [4) 0597 [A] 0511 (A QAGLO (]
n Lasad {4 43851 (4] 15134 [ 38004 [A) 19019 [4) 28052 (4] A7 f4] 11003 [A] |
] 03573 jA] 05545 [&] 03611 [A] 09634 [4) 0.3707 [a) 0ATIO A 02660 (4] 03427 [&]
25 L2684 [a] LE32 [A] 15070 [A] 2133 [a) 12783 [a) LB05T A QAT (4] L0046 [A]
% a4202 [4] 08397 [4] 03100 [4] D655 [4) 03199 [4] 08858 (4] LELIRTY 03344 4]
n A58 4] 10875 [4] 0507 [A] 07838 [4) 04958 [4] a8223 14] AELEE 4] 11736 [4]
28 0.XTH 141 OTAEL [&1 BaS2 &1 07293 1Al 7781 [A) 0.5578 T4l a5 [4] BT ral
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8.4.1 Current harmonic evaluation in accordance with D-A-CH-CZ

You can select the current harmonic evaluation in accordance with the D-A-CH-CZ regulation in the
“Current harmonics” menu item. By entering the short-circuit power of the network and the connection
power agreed on, you can have the software calculate the maximum permissible harmonic level.

The levels measured are compared to the limits calculated in a table. Red measured values indicate limit
violations.

E famwes dmre Syt
Viomnai ige 374 INA0 Y S il e pTH ey
Precpanc, e
i Sriryalt Fr Gonngction Lasd i Wi
Epyas itk ety ke e s
i' Stz 00 20350 o
o L 20K D e TR [ (Y] o
Tramiar Tdh O [
hur ot e L}
Feratdo.; Rt
Frmaars: iy
5P oo T
g R Zagrdard b0 ety P et et L] ot Bar wabees 4]
! — = e ' LR L]
e Veww M ] 15
M1 -
Paormarerd reoord L B [T 1
§ Sabpriion Wi 114
(5] Fraquancy i m
| = Bl venage Wit 13
Lifyyd M 55
)t v (1D} W 18
| ol ff i (g W T
U e covtes] s (200w}
[LF-] 21
e
Phide angie

Depending on the limits, a comment (connection requirements fulfilled/not fulfilled) is displayed in the
printable report.

Details
DACH-CZ: COMPLIED
voltage Standard factor value max. emission limit [A] meas. harm. values [A]
harmonics
L1-13 N L11-13 N L1-13 N

H3 6.0 13.0 34.8 104.3 9.7 139
HS5 15.0 az0 35.6
H? 10.0 58.0 145
H11 5.0 29.0 115
H13 4.0 23.2 10.3
H17 2.0 11.6 13
H19 2 8.7 59
H21 1.0 5.8 1.8
H23 1.0 5.8 44
H 25 1.0 5.8 21
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8.4.2 Long-term data level-time charts

In the “Cycle data” menu item, all permanently recorded measured data are listed.
In each measurement, 2250 measuring parameters (voltage, harmonics, interharmonics, current, power

and energy) are saved. You can combine any measured values to display a level-time chart. This way, you
can for example deduce the correlation of voltage fluctuations, the resulting flicker levels and the part of
the network causing them based on the related change of current.

Select the desired parameter(s) [¥] U eff min (10ms)

the level-time chart of the desired measured values.

Image: Level-time chart of 10 ms minimum voltage values L1, L2, L3

ord

ol gk | B EEE | Coloope | Pasuanont

Start of measurement

L
e

Gt 1800 2018 O 300
e RO
Durwion: O

Parmgrat racoed

i

tiskige
11 ]

LF ¥ e (1)
1 U ef¥ iy {10
U popte evtred suged (00
THI
Fhait shjht
D ekege
Evert haimerici
Dk harrrstien
Ittt
shivt Lma Midont FST
Wi Theher enling sugull
Ko torve flches BT

[TETANTERRR TR

Ereer
AT
17
LMY

55000 -

200 -

= 229,000 |

30000 =

215,000 =

10,000 —

Measurement duration

End of measurement

Energy Management

"and confirm with i to display

T T T T T
2130 53 12:3%
D, 19.03.15 Sa, 220315 D4, 240215

LIS TR R PR

Using the legend, you can display and hide
the channels.
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Zooming in the graphic:

Bom

To enlarge an area, activate the zoom function. Then, press the left mouse button and draw a box from
the top left to the bottom right. If the box is drawn in the opposite direction, the zoom is reset.

19.03.2015 22:01:00 1day 20.03.2015 22:01:00

230.000 —

228.000

226.000 - ------|Fi# 4t &~ - - ~h

224.000 - @

Ezzz_ggg oo ) | . < o O o 00 | |

220,000 - - - oo . S S . R L

218.000 - - - ELE i sl sl 1| S =

216.000 —|- - - { - s - _:

214.000 - = . J

T T T T T T T T T T T
00:00 04:00 08:00 12:00 16:00 20:00
Fr, 20.03.15 Fr, 20.03.15 Fr, 20.03.15 Fr, 20.03.15 Fr, 20.03.15 Fr, 20.03.15
|MULImin [WULZmin | WUL3min

« [ 1 ] b

A

The bar represents the zoomed area. You can scroll through
the measurement by moving the bar.
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Place marker:
If the button “Marker” is active, it is possible to place two markers within the graphic.

fom M-

In the plot, you can place two markers using the left mouse button. The closest curve is selected and the

marker adopts its color.
Marker No. 1 with the left mouse button and @

Marker No. 2 with the left mouse button and

The difference between the two markers is defined as an absolute value.

The time difference is always calculated, the value difference only for identical units.

B - e e b
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R
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The exact time values for the extreme values (10 ms)
are also displayed in the marker in milliseconds for
long measurement intervals (e.g. 10 min).

Curve 2 LY i
D 1503-20T00: 2235320
valoe & 4,338 V)
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Representation of line types

B0 b

1 2 3 4

You can choose between four types of line representation.
1. Connects all individual measuring points (default setting for all diagrams)
2. Displays only the measuring points without connecting the points by lines.

3. This stage representation is especially suitable for average values, e.g. 15 minute power values.
The average value of the measurement period is represented by a straight line.

B.O0 =

|. & -'
Mgwﬂ.-lmm]:ﬁ,_ﬂ”“’m[ﬁ : | : __Jl‘J“J[ﬂr]l Hﬂn - |

' ﬁ:um |
Jl‘%“}tmﬁuﬂ h‘ H‘WL J"Y‘q.— |

-6.00

10:06 0048 15 0610 20:51
Fr, 08.06.17 53, 019.06.17 50, ORL06.17 50, 10.06.13 50, 10,0617

4.The inverted stage representation provides clear visualization of power failures in the level-time chart.
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Additional functions in the right-click menu:
- Delete marker - if you have set a marker before, you can remove it.

- Marker 1 — add Marker 1
- Marker 2 - add Marker 2
- Show flagging = data measured during a voltage dip or power failure will be flagged.

This flagging can be displayed/hidden here
- Scaling left = the left measured values axis can be scaled manually
- Scaling right = the right measured values axis can be scaled manually

- Logarithmic scale
- Divide axis = the software automatically divides the measured values with a suitable scale,

so that no measured values overlap

KBR

Energy Management

- Automatic scaling = the software automatically scales to maximum and minimum values over the

entire screen

- Add limit marker = the limit and color of a limit line can be defined
- Show all = the data of the entire measurement period is displayed
- Show day = the time is scaled to one day

- Show week = the time is scaled to one week

- Show 2 weeks = the time is scaled to 14 days
- Show 4 weeks = the time is scaled to one month
- Insert comment = using this function, you can add a comment to the graphic.
This comment also appears in the printout.
- Print = the current graphic is sent to the selected printer or saved as a PDF document
- Copy image = the graphic is copied to the clipboard. The illustration can then for example
be used as a diagram in an MS WORD™ document.
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Limit line settings

In the menu item “Add limit Marker," it is possible to define several limit lines. The color, value and
respective Y axis of the limit line are defined. Example: Limit line for voltage; 207 V (-10% Urated)

Show harmonic limit

:EI n " R PRy Ty
fem L el il e O o
. =
g 1002005 3400 7 o Om 05 Gt
Curew I:
240,000
g ke 1:
|§ 230,000
1
Curee 2t 30,000 1
value &
210,000 =
200,000
LT
=
190,000 —
E"’“_"‘l"“_" X jao.co0
Selection 2|
+ [B] Frequency
EE
Uefl 170000 |
& L it g (20
F | L ff i Flewseh

To show a limit line for a harmonic, the software automatically suggests the respective limit from the set
standard. The limit is automatically provided as an absolute value or in volts, depending on the curve

displayed.

5.00 -]

%]
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With the “Insert comment” function, you can add any number of texts to the graphic.
To delete text or to move it within the graphic, click on the text to make it appear in red.
Using the Windows function “delete,” you can now delete the text or move it with the mouse.

Insert comment

g L G G A

200,00

150,00 —

veltage dip 132.23V

KBR

Energy Management
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8.4.3 Oscilloscope recordings

In the “Oscilloscope” tab, all oscilloscope images created manually or using trigger settings are listed.

They can be sorted by time stamp or trigger condition.

The oscilloscope image is displayed by double-clicking on the respective line or clicking on the

Gaph  button.
All of the voltages (conductor to conductor and conductor to earth) are recorded for every fault value
record.
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List of all oscilloscope images Trigger line
Delete Marker @ @
Marker 1 By using the buttons, you can scroll through the images
Mertker2 triggered. The software stores the settings for the previous image
Export to ASCII file and displays all subsequent images the same way (in this example:
i i only the voltage channels, no current)
Scaling left..,
Left axis log. scale
Scaling right... Right'click menu:
Right axis log. scale
Divide axis
i Oscilloscope image
Limit Markers... data export
v Triggerline
Insert comment ShOW/hlde
Print . ) . )
i trigger line in graphic:
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You can calculate the FFT spectrum (DC - 5,000Hz) by activating the “FFT” field of each oscilloscope image
triggered.
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[mwt [mwz [mus swe muz mus mun [en [en oo [s

The marker fields in the FFT analysis indicate the selected frequency and amplitude of the spectrum.
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8.4.4 10 ms RMS disturbance records

With the “10 ms RMS" tab, all RMS recordings created manually or using trigger settings are listed. They

can be sorted by time stamp or trira=
double-clicking on the line or the

anditinn The corresponding 10 ms RMS record is displayed by

arafik.

button.
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By using the

buttons, you can scroll through the images triggered. The software stores the

settings for the previous image and displays all subsequent images the same way (in this example: only

the voltage channels, no current)
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8.4.5 Ripplessignal recorder
With the “Ripple control signals” option, multilog 2 can be explicitly triggered on a Ripple control signal.
The telex is registered with a resolution of 10 ms for the recording time set. The maximum recording time

is 210 seconds.

In this example, the ripple signal frequency of 750 Hz was recorded for 1 minute.
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fumpie ganel Fequensit e 000 - j Rl alk AR ‘
awt 19,02 2001 134500 r rd:' :f '[ r: ”‘ r [
Erut: L2001 14000 | [ l
Ouration: S 0h 16 398 .00 - i | [ :
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List of all Ripple control signal recorders in the table and graphical overview

@) (]

By using the buttons, you can scroll through the images triggered.
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8.4.6 PQevents

The “PQ events” tab shows all violations of the specified limits.

By clicking the button, you can display a detailed list of the PQ events,

including time and extreme values.
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By clicking the button, you can display all possible voltage events in an ITIC graph.
All deviations are scaled as percentages to the rated voltage and duration of the event.
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On the“PQ events”tab, you can access an event table UNIPEDE statistics for all voltage dips and
overvoltages to supplement the ITIC graphic.
Event Matrix

() ENSO160
) MRS 048

Under WinPQ mobile/Settings/General, you can switch between this statistic and
the evaluation according to NRS 048 (South African PQ standard).

| [ WinPQ mobil - [EMPTY: E
(&) Data View Setup Window Addon Help

’ [ | u 5 |
feom =0 W %
= Information 8 x
o2 3
=2 = — -
“E System: . Spjire System. Rﬂldua‘ DI.I.I’&EO]'li [msl
5 Mominal voltage LIN: 398,37V / 230,00V -VOI_ h ge
g R o] | |
: e =  10St<200  200St<500 500St<1000 1000<t<S5000 5000<t<60000
2| Interval: 605
B - % 0 0 0 0 0
Ripple-control frequency: 168 Hz
n — 0 0 i} o 0
% Start: 29.04.2015 10:50:00
f=} _ 0 0 0 0 0
G KRS e 29,04.2015 10:50:00
= : 0 0 0 0 0
Duration: Os
= 0 0 0 0 0
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Firmware: 27
DSP-Version: i 1.26?-
4| I .
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:Pl_}evems g X u [%]
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8.4.7 Data exportinterval data

Under “Settings/Export,”it is possible to configure the general settings of the measured data export
function. The decimal separation sign has to be selected: a point for an English Windows system and
a comma for a German Windows system.

G. Qutput Format. - |

Delimitter

@) Comma

@ Tabulator ([}
) Space ()

) semicolon ;)
Decimalplace

) Point ()

@ Comma {,)

Date/Time

[31.12.2008

[11:54:37

Output
[ Suppress header (for correct CSV-Format)
[ with linenumbers

o= o)

Under “Data/Export to CSV,"you can now export all the interval data of a measurement,
to open it in MS Excel, for example.

S Meaacernt device configuration
E' | Orniine

Expenet tm Y

- Edpebet 1 A ceat

i A, expont

End

In the following menu, you can select all desired measurement values and export them into a file
by pressing the “Export” button. With “Save selection,” you can save different selection files
(e.g. export file of all harmonics).

Selection E Reset i
b Frequency
k Voltage

= E] Current
P Power

[ % Power (15 min) kaadSeecling
> [ Energy Cancel

[ E] Energy (15 min)
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The name of the export file and program directory the can be entered freely.

Anderungodstam

L0200 6828 Datecadrier
VRO 0T OS2 [lafwscu iy
S0 0T 13 Dakmachithres

TR0 ME3 1807 ik i cheve s

Example of an export file in MS Excel:

y 1.:'_'\ ™y v =

c!n s 2

Energy Management

."Ld | S;| Einfugen Seitenlayout Formeln Daten Uberprifen Ansicht
Iﬁr “' Ausshncnlen calibri S zeilenumbruch Standard -
Pl =3 Kopieren = =]l e -
Emffgen S Fasmat tberiragien |.F & U :J| . 2 Verbinden und zentrieren |%* % UUUJ:E_E ;;_E_
Zwischenablage i  Schriftart | Ausrichtung | Zahl 2
Al ik - .ftJ Measurement export 100
Al 8 | ¢ | o | € | F | & | W | W | 4
1 |Measuremept export 100 Serial-No.: 0747-349
2|
a2 il‘u’leasurement: 20 kV, , HV15.1, EMPTY
4 |
g_glntewal: 60 sec
6 |Voltage: 229.999 V
7|
8 |
9 |Date/Time: | #ssussts  09:53:00
10
11 ;Date Time 'P LYW P L2 [W]' PL3 (W] 'Ptotal [W]' 'SLL[VA]" 'SL2Z[VA]' 'SL3[vA]' 'Stotal [VA]'

@ The order of the measured data selected in the WinPQ mobile selection window is automatically
used as the order of columns in the export file as well.
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In the SCV export, the minimum and maximum values of the RMS values are specified with exact
timestamps. Additionally, the short-term flicker (PST) and long-term flicker (PLT) are given as individual
time rows in a 10 min interval, independently of the measurement interval set.

Date/Time: 1 SHEEHHTHTHE

Date
18.03.2015
18.03.2015
18.03.2015
18.03.2015
18.03.2015
18.03.2015
18.03.2015
18.03.2015
18.03.2015
18.03.2015
18.03.2015
18.03.2015

Time

08:33:06
08:33:06
08:33:35
08:34:00
08:34:09
08:34:09
08:34:23
08:35:00
08:35:13
08:35:32
08:35:32
08:35:54

09:53:00

UL v

218,837

219,34

‘w2 [v]'

219,594

220,089

'ULs v’

215,03

219,54

"ULL max [V] 'UL2 max [V] 'UL3 max [V] "ULT min [V]" 'UL2 min [V]" "UL3 min [V]'

220,405

220,374

221,096

221,109

220,406

216,872
220,695
220,652

217,681
219,912

216,278

217,775

216,908

218,433 217,757

217,264
216,182
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It is possible to display all of the previously selected analyses on one clearly arranged screen using the
menu item “Window/Segmenting.”

e [r=g
fom | == (] Bk b
*""_ e R BIETH | o miv sy sepn B B HTE
o
H o S B EErr T RARE S T
e e g L i
! PR T—— W
'+ v W b ey e L i ™
g " b e vouE |
:! - e = 1
i e R ‘ﬂza i
S Wrma
J—— - | 1 L
i, hrse sy L
[ e ]
o — L Do . ool - -
1 WA nm w1
. L o IEER L e B
man [wal [wan T
; [PT—— P - Fr—— [y HE A
e I T fmTE H
| |
il e - manmnw e
et wa
} X e
; [T Sr— UL
torg o cars 1
¥ o g 1 L ahn
L i, e
[ —— SR
[———— 1
Limbchads D Vo e - 4
[—— |
: Pere-siag unui L
+ Bl o
| oo s ——- .
[oe | um w uM e
- [ P Fa, T34 o IRALIY o TR
® heg @ [wkr foi [ows e WO e [ e
™
e [
[V a—

The windows “Information” or “Overview data” can be closed in order to make more room for the
evaluation graphic. It is possible to reactivate these via the “View” field.
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Compare two different measurements.

During an analysis, it is possible to open another measurement, start level-time charts and standard
analyses and display them next to each other to compare them.

Image: Two different measurements displayed together (2 x EN50160 report; 2 x level-time chart)
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9.

By clicking the “Setup”icon

of the multilog 2.

Limits and settings of the multilog 2

, you can change device parameters, trigger conditions and limits
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Loads the current settings from the network analyzer
Sends the changed settings to the measuring device
Opens a template file on the computer

Saves a setup setting on the computer as a template.

All settings made on all tabs are saved.

Resets all limits and trigger settings to the default settings.

This function enables you to start and stop a measurement

with the measuring device.

Synchronizes the time of the multilog 2 to computer time.

If this field is activated, the multilog 2 is automatically
synchronized with the computer once the setup is sent.
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9.1 Setup - basic settings

Basicsettings  Settings such as network configuration, rated voltage and transformer ratio of current and
voltage transformers are made in the basic settings menu.

Us d-wire system [ U 3-wire system ey using the 3-wire or 4-wire system setting, the device detects
the network configuration to be measured. In an insulated 3-wire network, all evaluations of the EN50160
standard are calculated from the conductor voltages. In a 4-wire network (earthed network), all power
quality parameters are determined from the phase voltages.

e In a single-phase measurement, only the measured values of phase L1, N and PE are

recorded.
Configuration
Metwork: @ S0Hz ) B0Hz
Record Record S 5 T e
[ oriy"veliaoes [ “only" Basicdata Identification: EN50160 - [EC61000-2-2 LY - def
Converter configuration
L N PE L2 L
L3 L1
I Ay B [ L2- + |
_!—' l L +— I
w I —a— t P P2 21 P2 | |=a |=
- I . S A D
a! ¢ : ,,! l | c! ! - P At g1l 82 a1l
I L1] L2 § L3 Nl [E U eI |
E 5 E & : kl lrk. gkl 1) kLl
[T] U: 1-wire system [T] U: 3-wire system ] n 12| 13 Iz
I: Aron-drouit
il i r
Measuring parameter Power measurement Transducer factor
@) acc. DIN40110-2 i 4
?;?:I:I;?L;QIEQE PE i Y] 230,00 398,37 Powercalculation
' - without L2 &
" Unbalance-
Measuring interval [sec]: 500 reactivepower _ 1
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Before starting a measurement, you can enter a text (maximum length 32 characters) as the description
of the measurement job. After transmitting the measured data to your computer, you can access this text
under“Comment 2"

Configuration

Netwark: @ 50Hz ™) 60Hz
Record 1 Record e
[F " vilteiaes [ “only" Basicdata Identification: EM50180 - IEC51000-2-2 Ly - def

Special connection types for secondary converter systems:

[ W V-circuit
This function has to be activated if the secondary voltage converters are connected in a medium
or high-voltage network as a V circuit. The voltage connection U2 is connected to earth.

Mominal voltage PE / PP [V]

{primary): 23R8

The multilog 2 bases all trigger thresholds or PQ events on the set rated voltage.
The contractually agreed conductor - conductor voltage is specified as the rated voltage in the 3-wire
network, e.g. 20,400 V. In the 4-wire network, the conductor - earth voltage is specified as e.g. 230 V.

Power interval: 15min -

The measurement interval of the multilog 2 can be freely set in the range between 1 and 1,800 seconds.
The basic setting is 10 minutes, as this is defined in the EN50160 and IEC61000-2-2 standards as interval
length.
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9.1.1 Measured data size

Setting the measurement interval to values under 60 seconds is only suitable for short measurements

(of a few hours), as the data volume recorded by the measuring device is very large.
The measuring device records more than 2,250 different measured values in parallel.

Examples of long-term data file sizes:
The disturbance records additionally increase the storage space needed:

- a measurement interval of 10 minutes creates 10 MB of data per week
- a measurement interval of 1 second creates 10 MB of data in 30 minutes

The size of the accumulating data can be limited with two methods.

I Record
a) Record only voltages 2Ny’ voltages
The measured values for current and power are not saved. The data volume recorded is reduced to

approx. 40%.
[ Record

b) Record “only” basicdata  °"Y" Basicdata

Basic measured data include the following measured data:
(no harmonics, interharmonics/phase difference)
All recorders remain activated.

Status, events, flagging

Network frequency

Frequency extreme values

Measured voltage values

Extreme values of the voltage, flicker detectability

Measured current values

Extreme values of the current

Measured power values

Extreme values of the power

Ripple control signal

THD, K factor, phase difference, positive, negative and zero sequence network

Distortion reactive power, direction of power, phase difference

Extreme values of the voltage, Ripple control signal extreme values

Voltage deviation, symmetry, PWHD

Current values, symmetric components, asymmetry, PWHD, PHC

Power values, cosPhi, sinPhi, tanPhi, fundamental component power

Fundamental distortion reactive power

Extreme values of the reactive power

Extreme values of the apparent power

Measured power values

15 minute interval

Distortion reactive power, direction of power, phase difference

Power values, cosPhi, sinPhi, tanPhi, fundamental component power

Fundamental distortion reactive power

Measured voltage values

A measurement with an interval of a second and a duration of an hour takes up 6.6 MB.
For a card of 1 GB, this results in a calculated maximum recording time of approximately 6.6 days.
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Conversion factor settings

Transducer factor

ULl 1
L2 1
UL3: 1
LUNE 1
It 1
I 1
13 1
IN: 1

The transformer ratio of the current and voltage transformers to which the network analyzer is connected
must be entered in the transformer settings.

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

Power interval:
All power values are additionally recorded in a freely configurable interval of 10, 15 or 30 minutes.
These intervals always start synchronously at the full hour.

Power interval: 15min -

Power calculation default settings

Power measurement
@ acc, DIN40110-2

Powercalculation
. without

Unbalance-

reactivepower

For power calculation, two different measurement functions can be selected in the device firmware:

- Power calculation in accordance with DIN40110 part 2 — with calculation of the asymmetric reactive
power (device default setting)

- Simplified power calculation without taking the asymmetric reactive power in the 3-phase lines into
account.

This setting influences the power values in the display, online data and recorded measured data.
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Ripple control signal analysis:

[¥] Ripple control signal recorder ON f OFF

Ripple-control frequency [Hz] 168
Bandwidth [Hz] g
Recorder time [sec] 0]
Trigger threshold [%% UN] 0.5

In the Ripple control frequency field, you can enter any frequency in the range between 5 Hz and 3750
Hz. This value will be permanently recorded in the cycle data as 200 ms maximum value.

Ripple control signal analysis option:

If the Ripple control signal analysis option is activated in the device, it is possible to start an additional
recorder with this frequency. The recorder records all voltages and currents of the Ripple control signal.

For this recorder, you can set the recording time, the bandwidth of the filter and the trigger level. The
maximum recording time is 210 seconds.

If the ripple control device option is activated, this is indicated on the last display page of the multilog 2
with the designation multilog 2 Light/Expert + S

[¥] Ripple control signal recorder ON / OFF . . T
(5 e ;. . It is possible to enable or disable this individual recorder.

Caution: The ripple signal recorder can create large amounts of data and should only be switched on if
you are explicitly looking for a disturbance in the signal.

Configuring the multilog 2 via time commands

You can set up the multilog 2 to start and stop via a preset time command.

Example: The multilog 2 should switch on and off between 0:00 AM and 3:00 AM with a preset interval of
1 second.

[¥] scheduled operation
Please keep in mind: For technical reasons you have to set your starting time shortly before your intended start of measurement!
Start End
29.04.2015 - 14:53:51 = 06.05.2015 - 14:53:51 =

If you press the start button of the multilog 2 before starting a measurement, the device immediately
starts recording.

If the stop button of the multilog 2 is pressed before the measurement is finished, the measurement is
stopped immediately.
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Setting the clock of the multilog 2:

Time adiustment
PC - Date: 2.04.2015 PQBox - Date: 00.00.0000
PC - Time: 135508 PQBox - Tme: ]

|_synchvonze Tme | If you press the button, the date and time of the multilog 2 will be synchronized to

the computer time. Afterwards, the time of the multilog 2 is not permanently displayed.
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9.2  Setup - limits EN50160/IEC61000-2-2/IEC61000-2-4

Limits In this menu item, all of the limits are by default set to those specified in EN50160 and
IEC61000-2-2. The compatibility levels can be changed by the user.

The limits can be reset to the standard values using the button.

powtve [ 11000 ¢ regetes (9] 5000
pomtve [%] 11000 ¢ negave [W] amae O

pasiive [ 22000013 negadve [l 9000 1

Betection bnt for AVE [%] 5,00 2

oot U 50,501 fegatve U 46,50 0
postve o] 32,000 regatvee i) 700§
™
Teberance A%, [W]: #.00
Tolerance 200 [ 1208

THD-oaRclton
L
HE o HE

Grtagewes of hacmaress 400}
B [EC 53000430 Claswd,
Full gr e (BP0 T K. 5.5 1)

2nd to 25th harmonics 26th to 50th harmonics

As EN50160 only defines limits for harmonics up to the 25th, the default settings of the multilog 2 also
contain the compatibility levels defined in IEC61000-2-2 for the 26th to 50th harmonics.

When clicking the [ hoad ] button, you can open different configurations stored on the

computer. The limit files according to IEC61000-2-4 for industry networks are stored in the template
folder.

[Send new setup to Eh:m]

By clicking
for the multilog 2.

, you can save any number of configuration schemes
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THD calculation

THD calculation
@ Hz2-H40
H2 -H50

9.3

-.il.__ .q
[ m

| imm
| mum |

Ciscilloscope

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

- H2 to H40 (measurement in accordance with EN50160)

- H2 to H50 (measurement in accordance with IEC61000-x-x)

Trigger settings for the oscilloscope image

In the “Oscilloscope” menu item, you can set trigger criteria for oscilloscope images.

An RMS value threshold of +10% and -10% of the rated voltage is set in the basic setting.

If a field is grayed out O

9] and not selected, the trigger criterion is not active.

Any trigger conditions can be used in combination, linked with “or”.

voltage- [ current trigger

lower threshald

[%]
uLL: ¥ 50 |
uLz: [
uLz: @ a0
UNE:
utz: [0 a0
uzz: [ 90 | [

usi: [ 20
[A]

L [F

1z [

3 [

IN:

[T Intervalltrigger

a0 [@]

The “recorder time”is the entire
measuring duration for the oscillo-
scope image in milliseconds. The time
that was recorded before the event
occurred is defined as “pre-event”
time. The length of the oscilloscope

20 recording and pre-event time can be
set to any value between 20 ms and
4,000 ms.

envelope
[%]

upper threshold
[%]

step
[%]

phase step
[

Automatic triggering of oscilloscope
recorder: If this field is activated, the
multilog 2 automatically changes all
trigger thresholds on this page when

a limit is set too closely. In this way,
the storage of unnecessarily large

data volumes is prevented. The “auto-
trigger”in this connection selectively
influences and raises each individual
threshold. If the disruption in power

[A]

| . . . . . s
Fveiope violating the trigger value is vanishing,
the limit is automatically reset to the
Envelope-Trigger Hold [s]: 1 . .
value defined previously.
Hysteresis
Hysteresis 10ms RMS voltage [36]: 2 Hysteresis 10ms RMS current [A]: 2
Parameter
pre-event time: 50 5| [msed Recorder time: 500 5 [msed
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Explanation of trigger conditions:

If trigger thresholds are specified in “%" this value is given in relation to the rated voltage defined in the
setup; e.g. 20,300V or 400 V.

s Hredid Triggers a recording if the value falls below the set trigger threshold.
%] The basis for the trigger is the 10 ms RMS values.
e s Triggers a recording if the value exceeds the set trigger threshold.
(%] The basis for the trigger is the 10 ms RMS values.
b Triggers a recording if there is an RMS value discrepancy of the set degree.
ro4] The basis for the trigger is the 10 ms RMS values.
i Triggers a recording in case of a phase shift.
5 . A The basis for the trigger is a shift of the sinus zero crossings to “".
: Triggers a recording in case of a sinus violation.
E”EE ;'pe The measuring device detects a violation of the sine curve on the scanning level
%

(e.g. commutation dips). It is advisable to set the threshold value between 10%
and 25%.

Example of a commutation dip:

¥ A A | |
II

Envelope trigger delay:
The envelope trigger can create a large number of oscilloscope images in a short time. To reduce the data
volume, you can set a fixed delay between the individual recorders.

Example: Delay = 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 delay.

Hysteresis:

According to the standard IEC61000-4-30, all events have to be recorded by using a hysteresis.

Example: Trigger voltage dip limit = 90% - hysteresis = 2%

The voltage dip begins when the value falls below the 90% limit line and ends when the network voltage
reaches 92% (+2%) again.
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94 10 ms RMS recorder

toms Wt reccater Thee trigger criteria for RMS recorders can be set under the “10 ms RMS recorder” menu item.
An RMS value threshold of +10% and -10% of the rated voltage is set in the basic setting.
Only the checked thresholds are active; trigger conditions not checked are not active.

voltage- [ current trigger

lower threshold upper threshold step phase step
[%] [%] [2%] [
ULt 9] an (V] 110 | ] 10| [E &
uLz: @ 50 [# 110 [ | [F] 8
uLz: @] a0 [¥] 110 | [ o| [El &
UNE: El 20| [F]
u1z: [ g0 | [ [l =l 6
w2z [ a0 [F] y | [F] = &
usi: [ o| [ & &
[A] (4] [A]
L1 [ | [ 3000 | [ . [¥] Auto-Trigger
iz [ o [ 000 | [ ar
L3 [ 10| [ 3000 | [
IN: ] 3000 | [F] 300
Hysteresis
Hysteresis 10ms RMS voltage [%]: 2 Hysteresis 10ms RMS current [A]: 2
Parameter
pre-event time: 1000 5| [msec] Recorder time: 3000 (5| [msed]

The “recorder time” is the entire measuring duration for the oscilloscope image in milliseconds.
The time that was recorded before the event occurred is defined as “pre-event” time.

The recorder time and pre-event time can have any value between 20 ms and 2 minutes (120,000 ms).

Itilog 2

E S Automatic trigger for 10 ms recorder: If this field is activated, the multilog 2 automatically changes

z 5 all trigger thresholds activated on this page in case of a limit set too closely. This prevents the storage

= of unnecessarily large data volumes and the permanent retention of the same images by the device.

= The"auto-trigger”in this connection selectively influences and raises each individual threshold. If the

g disruption in power permanently violating the trigger value is vanishing, the limit is automatically reset to
S the value defined previously.

EDEBD.
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9.5 multilog 2 firmware update

Updsedsice |n the “Update” menu item, you can update the firmware of the network analyzer, or you can
upgrade the device to have more functions via a license code.

Device update sequence of the multilog 2
1. Disconnect the multilog 2 from the power supply (also disconnect USB)
2. Press and hold the “Start/Stop” and Page” buttons simultaneously
3. Connect the multilog 2 to a power supply (measurement line or USB)
4.The device displays: “Waiting for Download”
5. In the software, open the menu “Settings/Update”
6. Load the update file “PQBoot” to the measuring device
7. Load the update file “MCU Application” to the measuring device
8. Load the update file “DSP Application” to the measuring device
9. Disconnect the multilog 2 from the power supply (also disconnect USB)
10. The firmware is installed on the device the next time you start it.

“”"’ curwre i

| oo [Paponson it pat oot e v

M=

e rew se lul:
Update POlox | Load |
L et vt T ke e e -t 300 o ke PORGS! v 70T et |

- ==

MO beghestion: mmnta TP ﬁm;ﬂm o

oL

Shore

License update:

Update multilog 2 light to
multilog 2 expert or
Ripple control signal
analysis

() ]

o
&
g
"

§
B
E

‘§

9.6 multilog 2 license update

Via the button, you can display the serial number of the multilog 2 if the measuring device is
connected. In the “License Code” field, enter the license code by specifying the directory or typing it in the
field using the keyboard. If the license code matches the device serial number, the field “Update License”
is activated.
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9.7 Data converter

With the “Data Converter” software, you can correct existing measurement files. If the rated voltage was
set incorrectly in the multilog 2 configuration, or if an incorrect current transformer factor was entered,
you can change this here.

» Changing the rated voltage, e.g. from 400V to 20,000 V

» Changing the current transformer factor, e.g. from 1:1 to 1:10

@u‘

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

2) Enter the correct voltage value or current transformer factor

3) Click"Apply” to convert the measured data and store them in a copy of the original file.
This is indicated by the designation “New” in comment field 4.

Measurement: |EMFTY EMF‘T'{ _
Mominal voltage PP [V]: 400 |
— 1 Apply
400,000

Primary nominal voltage PP

current transducer factor

original factor new factor
I 1 10}000
I2 .1 1[] ,Ijﬂﬂ
13 ' 1 10,000 ‘ Apply ‘
IN 1 10,000
factor 10,000 [
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With the “Data Converter” software, you can combine different partial measurements into a total
measurement.

1) Open the measurement files to be changed with “Load”
2) Select two or more files

3) Click “Merge” to merge the measurement files and save them as a new measurement file.

File Load Dialog [

Hard disk | Import I Measurement device

Directory: EL:‘Messdaten tmp

=

Date Type Version Size Comment 1 Comment 2 Comment 3
29.04.201510:48:11 100 V02007 894 KB EMPTY EN50160 - [EC61000-2-2 ... EMPTY
[&] 18.03.201508:3245 100 V02,007 74928 KB 70 kV HV15.1
[-E 09.10.201209:36:28 100 V01142 459 KB EMPTY EMPTY EMPTY
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10.  Online analysis: multilog 2 & computer

=== Via the “Online analysis” function, you can display RMS values, oscilloscope images, harmonics,
interharmonics and the direction of power of the harmonics on your computer or notebook screen.
The data display is refreshed each second.

measurement has
icons.

An online measurement can be carried out during an ongoing measurement
started and after it has ended. All tabs can be started and stopped using the

00

10.1 Online oscilloscope image

Online oscilloscope images of all of the measurement channels are displayed on the screen
in the “Oscilloscope” tab.

Start = data is overwritten with
a 1 sec. interval

Stop = current image is
stopped

Length of the oscilloscope image
in sampling points
e.g. 2048 =50 ms

Oscilloscope
tab

w " EETe
0008 Wi maran
ws =3 * Important online
o000 AR N v il RMS values
|I." \ ! \ e 25N
e { ".I I I-.I L LY
/ \ / \ Tt FEEE T
100,000 |'I | .JI | - FrET
| | I Cament
0.0 = |III I 'll Ill 'I o i
] || III Ill | { =3 BE00 &
1
= 0000 { III | I|I { = pow
|'I | | | f & &
] | | \ | -
0000 | II. II|I | f G &
/ \ f i II|I Sactn 1
100000 || ! \ | | "
\ / \ | | |'I e 1
1\ | S | 1
Ty g | | | 4 L 4 Marker 1
1 '|_ I Y f Y !
Lo eyt -l Fole 2 * Marker 2
oo ! e o E :
] £ e = Difference
ke T T T T T .
] List 200 a0 A0 53 s =
Bt Bo? [Eud EeE Eu? @B Eun BEh BE ED BN B T

Displayed channels can be hidden/displayed
using the legend
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10.2 Online FFT -5,000 Hz

With the “FFT - 5,000 Hz" measurement function, the harmonics and interharmonics spectrum is

displayed online for DC up to 5,000 Hz.

. - F Pragueey
T LEL 4} "
Coctoecmps | feeieY | armonce | intereureorcs | Descton | Tmweg ot [ tnte | uieram [ foesr | e
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1 i
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0. = Fiwt
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A vy Frepaer 3
o R e 3
Wi faredwrantl wive
) ok b LT ]
= 0600 i

LT g k. poale Freguency
Faaling rgh o
Right i g sie
by ki
Aarracels Presusney dil)
Larvet Bldbrs 13

D408 4
Irrias ST
part b ASCE Rle
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i
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In the right-click context menu, you can choose one of the following functions:

Print:

Copy image:

With DC:

With fundamental
component:
Divide axes:

Current image is sent to printer

Copies the spectrum to the Windows clipboard

The DC component of the graphic can be hidden or displayed

The fundamental component of the graphic can be hidden or displayed

Separates the screen into two areas for voltages and currents.
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Record maximum values:

With this function, you can record the maximum values of the online FFT spectral lines (dashed line).
This way, you can determine online if there are greater harmonic currents in the range of up to 5 kHz at
the measuring point for a certain time frame.

w0

Dwectir) | Tongchart | Detsis | UPhace | Pover |

00 H

00

1.000

Delete Murker

Marker 1

Markes 2

Print
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Export fo ASCH file
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10.3 Online harmonics

Via the “Harmonics” tab, all current and voltage harmonics (2nd to 50th) are displayed online.
The measured data is calculated by the measuring device according to IEC61000-4-30 Class A

and then transferred to the computer.

Current and voltage harmonics tab

Wi
D50 =
{13
wh
L8t — LR
(Fik 3
L
0L - (.18
il
H
080 — { =
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=
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LE LR
030 -
D20 =
LR R
|
4
Jl |
aied I plaledalabadobalabadols .I.i.!. .|.|.|...|.:.
L B I e B o O S e B e B e B e S B e B O SN O B o a m
2345678 9 10HLFIIMISIGITIO IS NI ZXTI 4250627 2519 30 31 32 33 35 3637 38 FH0A 1 4243 44454 5 A T34 550
Wy |Ew: (Wl Noed Bl BEud Be B BE mE B
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You can access several functions in the right-click context menu.
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10.4 Online interharmonics

Via the “Interharmonics” tab, all current and voltage interharmonics up to 2,500 Hz are displayed online.
Using the grouping procedure, the measured data is calculated by the measuring device according to
IEC61000-4-30 class A and then transferred to the computer.

Interharmonics tab

0,08 = L VLAY
we TRTITY
WE MY
e oan
0.07
4 R F- N L
[F-a LR
el sy
U-Mj
[ 00 A
Ih 000A
P m a0004
4 B 000 &
Fooa
0.0
o0
i Hh|||l‘|‘ |‘ hlll ‘l |
a0 - Ill |l|‘|
LIS I o e e e o i L S e e e e e B
0% % 45 &3 A3 103 E?$H51'5-'5"-'5?0\-51‘2535&1“5351:25345 M5 S0% 405445 a0 A0l
.l.l.l.'l.l... r-u.l EUE BuEz EU RU BN En EOD EN 030118 Bt

About the grouping procedure according to IEC61000-4-7:

To evaluate interharmonics in the network, subgroups are created. All interharmonics between two
harmonics are grouped in a harmonic subgroup each. Example for 50 Hz: Interharmonic H2 contains
the frequencies 105 Hz to 145 Hz.

harmonic interh armeon ic
subgroup n+1 subgroup n+2,5
DFT output
hamonic
arder 1 n+1 n+2 n+3
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10.5 Online direction of harmonics

Via the “Direction of harmonics” tab, the direction of power of the harmonics at the measuring point are
displayed. A positive scaling (+) means that the direction of power flow is from supply to consumer

(the 7th harmonic in the example) . If the measurement value is negative (-), the direction of power goes
from the consumer to the network.

PZ = U2 X |2 X COS(pZ

- w0

17 1T ¥ 1T T ¥ 1 LI B | 1T 1T ¥ 1 LI B | Tt F T 7T ¥ 1T T T "1 .
F P Y Y PFTTPRYERQPEYERETETNNTTTPEPNNFFFTTTFFTTTE

Mo [Wwz [Wey s me mo

0,04, 2015 10:45:07
Comment:

In a network preloaded with voltage harmonics, the harmonic direction is not always certain. The bigger
the consumer current harmonic load of a network, and the smaller the current harmonic preload of the
network, the more important this sign is to deduce what causes the harmonics in the network.
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10.6 Online level-time chart

In the level-time chart, you can monitor voltages, currents and powers over a configurable period
(1, 3, 5 or 10 minutes). With the right-click context menu, you can adjust the scaling or copy the image
into the clipboard. Use the “Clear surves” function to delete the measured data from the screen.
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10.7 Online details of measured values

On the “Details” tab, the active, reactive and apparent power of the individual phases and 3-phase values
are represented online. QV represents the fundamental distortion reactive power and D the harmonic
distortion reactive power.

The power factor and the phase angles of the fundamental components in the network are displayed as
well.

Details of measured values tab

R
rsnrger 2 21 Freauency
- e bl B E 5003
Ouchonccpn | somcwim | rarmorms | towrsimmoncs. | onecoon | Trwg ey | Dot | yiehase | pover iolge
L1 TR
WL TEEEE Y
183 TEEEAN
LrE: SoTLY
[ tomer Vecurer Facaar ™ uix 1MV
7 uz Q08 ¥
Pu L AW L 0.8 £ ¥
TRIIEL o U MY
[ 04,97
P S, T THOLE LIl % Current
PEX: 0,974 Tk 0o A
i 3
g s L ™oLk LI % =
0,000 &
B s W|IL2W — B
T LINE: 0.00 ™ 1x .00 4
Sk 1410048 va - DI 26404 ¥ = 0000 A
P YT THD LIS L. %
52 s A D2 ARG var
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5% 0,645 va DO 11515 v
L & 1780 THD LAk L
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04 3015 1S58

Explanation of the measured power values in the online data
P = Active power

S = Apparent power

D = Distortion reactive power/harmonic reactive power

Q =Total reactive power Q=vQ’+D?

QV = Fundamental distortion reactive power
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10.8 Online phasor diagram

With the phasor diagram function, all voltages and currents are displayed with their respective absolute
values.

-1 Q)

00415 15 0L
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10.9 Power triangle

In the “Power triangle” tab, all power values are displayed in a three-dimensional graphic. A detailed

description of the distorted reactive power is given under item 11.1. For each phase, a power triangle is

displayed, as well as one for the total network power.

L1 L2

/ s |
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BP w0\ WOV M LR BSHLD #.ETvA L L aZw B OV L LA e B3 ML 80,907 VA
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In the graphic, the individual power values are displayed once for the total RMS value, as well as once for

the fundamental values.
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11 Methods of measurement/formulas of the multilog 2

Signal sampling:

The voltage and current inputs are filtered with an anti-aliasing filter and digitized using a 24-bit
transformer. The ADCs create 2048 scanning values per channel, for a synchronization cycle of 10

(50 Hz networks) or 12 (60 Hz networks) periods of the phase reference (TS = 200 ms at rated frequency).
At the rated frequency set, the sampling frequency is 10.24 k samples/s.

All parameter values are calculated from this data.

The aggregation of measured values is done according the standard IEC61000-4-30 for class A
devices.

Voltage and current RMS values, minimum/maximum values

RMS U/RMS |

The interval value of the voltage or current is the average value of the RMS values calculated for the
length of the set interval.

U min/max; | min/max

Per measuring interval, the maximum and minimum 10 ms voltage and current RMS value is saved, as
well as the average value.

Ripple control signal

U Ripple control signal (200 ms)

In the multilog 2 setup, you can set any interharmonic. It is then displayed as a 200 ms maximum value
within a measuring interval.
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Flicker Pst/PIt
For star and delta voltages, the short-term flicker P, (10 min) and the long-term flicker Py, (2 h) are
calculated. P, and Py, are defined in the EN 61000-4-15: 2010.

For the implementation advice, refer to “EMV Messung von Spannungsschwankungen und Flickern mit
dem IEC-Flickermeter” (EMC measurement of voltage fluctuations and clicker using the IEC flicker meter)
by W. Mombauer, VDE publishing, VDE series “Normen verstandlich” (standards made understandable),
ISBN 3-8007-2525-8.

The interval length is fixed to 10 minutes and is independent of the measurement interval set.

Formula to calculate PIt:

1 12 5
Ri=3 E;Pg,i

In the device setup, the flicker meter can be configured for the following network settings:
230V/50 Hz; 230 V/60 Hz and 120 V/50 Hz; 120 V/60 Hz

THD - PWHD - K factor

Total harmonic content, calculated in accordance with IEC61000-4-7 and taking into account the following
factors:. The method of calculation of the THD values of the voltages and currents can be configured in
the device setup.

- H2 to H40 (measurement in accordance with EN50160)

- H2 to H50 (measurement in accordance with IEC61000-x-x)

THD voltage:
40
2 U7
THD =-Y=
Uy
THD current in %:
40
LI
THD, ==
Iy

THD(A) current in amperes:

40 -
THC=| S If
n=2
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PWHD - Partial weighted harmonic distortion
The partial weighted THD evaluates the 14th to 40th harmonics.

PHC - Partial odd harmonic current
The PHC will be calculated only from the odd numbers of the current harmonics n =21..39

K factor

The K factor values are calculated for the conductor currents of the respective RMS values Cn of the
harmonic n = 1..40.

K factor is a unit for indicating the ability of the transformer to resist the current harmonics in a system.
Different transformer manufacturers offer transformers with K factors of for example K=4, K=13, K=20 and
K=30.

Harmonics heat up the transformers more than currents of 50 Hz.
A transformer with a higher K factor resists this better and is thus not heated up as much as a transformer
with a low K factor.

The multilog 2 defines the K factor of the currents. The only K factors of interest are those arising at
maximum power. Similar to the THD of the currents in %, the value at low current levels is irrelevant.

Die PQ Box 100 gibt den K-Faktor der Strome an. Interessant sind nur die k-Werte welche bei maximaler
Leistung auftreten. Ahnlich wie der THD der Stréme in % ist der Wert nicht relevant bei sehr niedrigen
Strémen.
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Harmonics/interharmonics

The interval values of the harmonics and interharmonics are calculated in accordance with the standard
IEC61000-4-30 Class A, based on the 10/12 period values.

For all voltage and current channels, the multilog 2 records the harmonics up to the 50th reference.

To evaluate the interharmonics, harmonic subgroups are created. 50 subgroups are recorded for all
current and voltage channels.

hamuomc interharmenic
subseroup n | subgroup n+2,5

LA

n+2 n+,
“IHO"is the first interharmonic subgroup and utilizes the frequency range of 5 Hz to 45 Hz.

harmmomnic
arder

e

Example:

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

4 Interha_rr:qpnics
4 @ IHO

Voltage harmonics (standardized, 10/12 periods):

IIII . “i: C 2
R~
Ur: |u.';3|_-------.. U_

Rt

Current harmonics:

n-el

I
Lyronz| = 1||§' _. Z |IC.1

-
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Reactive power/reactive energy
In the multilog 2 setup, you can choose between two methods of power calculation

a) Simplified power calculation
Reactive power of the network without asymmetric component:

0=+0,%+D? Qs=Ql1+Ql2+QL3

b) Measurement according to DIN40110 part 2
Reactive power including asymmetric reactive power:

Reactive power:

_ 2 2

O 1012 =58 ”(¢’L710/12) ) \/ S o2 — Prlaonz
_ 2 2

Oron2 =58 ”((/’1710/12)' Sionz — Ponz

Reactive energy:

“Reactive energy created” inductive reactive energy +EQ:
Qs(”): |QL—10/12 (” )| fiir 1 Qp 49/1,(n) 20

Qg (n) =0 fiir 2 Q, 40,15(n) <0

“Reactive energy consumed” capacitive reactive energy -EQ:

Qg (”) = |QL—10/12 (”)| fiir 1 Q; 101, (n) <0

Distorted reactive power - D

The term distorted reactive power, also called harmonic reactive power, describes a special type of
reactive power, caused in alternating current and three-phase networks by non-linear consumers such
as rectifiers in power supply units. From the current harmonics combined with the network voltage, the
reactive power contents are calculated, referred to as distorted reactive power.

The distorted reactive power is calculated from the voltages and respective distortion currents.

22
D=U-[ > I
V=2V

Yy

N

50
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Power factor PF

In electrical engineering, the ratio of the active power P and the apparent power S is called power factor.
The power factor can have a value between 0 and 1.

The ratio is expressed in the following formula:
Power factor (PF): A“Lambda” = IPI/S

Apparent power - S

In the multilog 2 setup, you can choose between two methods of power calculation

a) Simplified power calculation
Apparent power of the network without an asymmetric component:

S =4/ P?+Q?

b) Apparent power of the network including network asymmetry in accordance
with DIN40110 part 2

Phase apparent power 4-wire system:

SL = ULNrms ’ I

Lrms
Phase apparent power 3-wire system:

SL = ULOrms ’ I

Lrms

Collective apparent power according to DIN40110:

1 \/ 2 2 2 2 2 2
UE = E ) Uerms + U23rms + U31rms + UlNrms + U2Nrms + U3Nrms

4-wire network:

+1°2

Nrms

Iy =12, +1%, +1IZ

2rms 3rms

3-wire network, 1T +12+13=0:

1 \/ 2 2 2 2 2 2
U): = E ’ Uerms + U23rms + U31rms + UlErms + UZErms + U3Erms

2 2 2 2
I): = \/Ilrms + IZrmx + ISrmx + IErms
Geometric fundamental apparent power:

S; = 3'[U1_Ps 'II_PS +ul_NS 'II_NS +Ul_ZS 'IZ_ZS]

g2
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Active power - P

The sign of the active power values corresponds to the direction of fundamental active energy flow
(+: recovery, -: consumption).

The phase active power is calculated from the scanning values of a synchronization cycle.

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

The 10 min values are only calculated as linear average values.

The collective active power for 4-wire systems is defined as
P, =P +P,+P
The collective active power for 3-wire systems is defined as
P.=P+P,+P,+P,
Fundamental active power (wire):
Fe = Re{‘ic}

Ss = Geometric fundamental apparent power

Symmetric components

The complex symmetric components are calculated from the respective complex fundamental spectrum
components of the star voltage and conductor currents.

~ Star voltage in 4-wire system = voltage outer conductor - neutral conductor

£ Star voltage in 3-wire system = voltage outer conductor - earth

EDEBDA00140-2115-1_EN_mu
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Mitsystem :

1 2
Uy ps = 5 ’ (QlN—l ta-U,y,+a 'QsN—l)

1 2
I, ps = 5 (!1—1 ta-l,,+a '!3—1)

Gegensystem :

1 2
Uiy ns = 3 : (QlN—l ta U,y +a: QBN—l)

) (llN—l +22 Aoy ta- !31\171)

Wl

11_ NS

Nullsystem :

1
Uy = 5 ) (QlN—l U v+ Q3N71)
1
L, = g ) QlN—l +loy gt !31\171)

UU asymmetry

The voltage asymmetries are calculated from the respective values of the positive, negative and zero
sequence network modal components.

For the standard EN50160 (events), only the voltage asymmetry uu is relevant - it corresponds to the ratio
of the positive to the negative sequence network. The value is displayed in [%].
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12. Maintenance/cleaning
The customer does not need to perform any maintenance of this device.

B Danger to life due to electrical shock!

¥Do not open the device.
¥ Only KBR technicians are authorized to maintain this device.

Contact KBR for service cases.

Service address:

KBR Kompensationsanlagenbau GmbH
Am Kiefernschlag 7

91126 Schwabach, Germany

Use a soft and lint-free, slightly damp cloth. Ensure that no moisture can seep into the housing.
Do not use any window or household cleaning agents, sprays, solvents, cleaning agents containing
alcohol, ammonia solutions or abrasive agents to clean the device.

13. Standards and regulations

14. Disposal

Send all components of the device and accessories to KBR for disposal.

15.  Product warranty
KBR guarantees that this product and its accessories will remain free from material and manufactur-
ing defects for three years starting from the date of purchase. This warranty does not apply to damage

caused by accidents, misuse and abnormal operating conditions.

Contact KBR Kompensationsanlagenbau GmbH in Schwabach, Germany to claim against this warranty.
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KBR Kompensationsanlagenbau GmbH

Am Kiefernschlag 7
D-91126 Schwabach,
Germany

P +49(0) 9122 6373-0
F +49(0)91226373-83
E info@kbrde

www.kbr.de
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