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About this manual

This manual describes the design, use and operation of the ibaPQU-S. For information
on the design, use and operation of the I/O modules, please refer to the dedicated man-
uals.

Note

The documentation for the iba-modular system is part of the data medium “iba Soft-
ware & Manuals”. The documentation is also available at www.iba-ag.com in the
download area.

The documentation of the ibaPQU-S system comprises the following manuals:

O ibaPQU-S central unit
The manual contains the following information:

= Scope of delivery

= System requirements
= Device description

= |nstallation/Removal
= Start-up

= Configuration

= Technical data

= Accessories

Q Modules
The manuals of the single modules contain specific information about the module.
For example:

= Brief description

= Scope of delivery

= Product characteristics

= Configuration

= Description of the functions
= Technical data

= Connection diagram
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11 Target group
This manual addresses in particular the qualified professionals who are familiar with han-
dling electrical and electronic modules as well as communication and measurement tech-
nology. A person is regarded to as professional if he/she is capable of assessing safety
and recognizing possible consequences and risks on the basis of his/her specialist train-
ing, knowledge and experience and knowledge of the standard regulations.
1.2 Notations
The following designations are used in this manual:
Action Notations
Menu command Menu ,Logic diagram*
Call of menu command ,otep 1 — Step 2 — Step 3 — Step x”
Example:
Select menu ,Logic diagram — Add — New logic
diagram”.
Keys <Key name>
Example:
Example: <Alt>; <F1>
Press keys simultaneously <Key name> + <Key hame>
Example:
<Alt> + <Ctrl>
Buttons <Key name>
Example:
<OK>; <Cancel>
File names, Paths .File name*
,lest.doc”
8
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& A DANGER

> b

Used symbols
If safety instructions or other notes are used in this manual, they mean:

The non-observance of this safety information may result in an imminent risk of death
or severe injury:

e By an electric shock!

o Due to the improper handling of software products which are coupled to input and
output procedures with control function!

If you do not observe the safety instructions regarding the process and the system or
machine to be controlled, there is a risk of death or severe injury!

A WARNING

The non-observance of this safety information may result in a potential risk of death
or severe injury!

A CAUTION

The non-observance of this safety information may result in a potential risk of injury or
material damage!

jui

(=)

Note

A note specifies special requirements or actions to be observed.

Tip

Tip or example as a helpful note or insider tip to make the work a little bit easier.

Other documentation

Reference to additional documentation or further reading.
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2

Introduction

ibaPQU-S is a modular system to measure power qualitypower parameters using
ibaPQU-S as central unit.

ibaPQU-S measures raw values such as current and voltage in sync with the grid and
calculates the characteristic values according to IEC 61000-4-30 Ed. 3 Class A. Charac-
teristic values include:

Q Frequency

RMS and maximum value, rectified value, form factor, crest factor
FFT (harmonics, interharmonics up to 50th order)

THD (Total Harmonic Distortion)

Phase values (U/l phase angle to the reference voltage)

0000 o

Power values (active power, apparent power, reactive power, cos 0, electric energy,
power factor for individual lines and for the total grid)

(]

Symmetrical components (positive, negative and zero sequence component) and
supply voltage unbalance

(]

Flicker (according to IEC 61000-4-15, short-term, long-term)

Q Event detection (voltage dip, voltage swell, voltage interruption, rapid voltage
changes, ripple control signal)

In addition, ibaPQU-S calculated the following values:
Q Commutation notches
Q Flicker for currents

Q Symmetrical components (positive, negative and zero sequence component) and
current unbalance

ibaPQU-S is suitable for the following grids:
a DC

Q 50 Hz

Q 60 Hz

Q Modular concept

10 Issue 1.5 @
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2.1

Modular concept

The modular concept of the ibaPQU-S system is designed on the basis of a backplane.
You can plug on this backplane not only the CPU, but also up to 4 input/output modules.
ibaPQU-S is used as a central unit with integrated measurement and calculation algo-
rithms and additionally features 8 digital inputs. The central unit can be expanded by up
to 4 current and voltage measurement modules.

The following I/O modules support the measurement and calculation of power quality

parameters:

Voltage measurement modules
Q ibaMS4xAl-380VAC (4 analog inputs for 380 V AC)

Q ibaMS8xAI-110VAC (8 analog inputs for 110 V AC)

Q ibaMS16xAl-24V (16 analog inputs for £24 V)

O ibaMS16xAI-24V-HI (16 analog inputs for 24 V, high impedance)
Q ibaMS16xAl-10V (16 analog inputs for £10 V)

Q ibaMS16xAl-10V-HI (16 analog inputs for £10 V, high impedance)

Current measurement modules
Q ibaMS3xAIl-1/100A (3 analog inputs for 1 AAC/100 A DC)

Q ibaMS3xAI-5A (3 analog inputs for 5 AAC)
Q ibaMS3xAl-1A (3 analog inputs for 1 AAC)
Q ibaMS16xAl-20mA (16 analog inputs for £20 mA)

Combination module

Q ibaMS4xADIO (combination module with 4 analog inputs/outputs and 4 digital in-
puts/outputs each; the 4 analog inputs are supported for the ibaPQU-S function,
voltage or current measurement configurable)

All other I1/O modules of the iba modular system are also supported, however, the signals
are only transmitted as raw values.

The raw signals and internally calculated characteristic values are sent to the ibaPDA
data acquisition system via a bidirectional fiber optic connection for visualization and
recording. Signal configuration and characteristic value selection are performed in
ibaPDA. Additionally, ibaPDA allows advanced calculations, configuring event-based
measurements based on triggers or displaying faults using an alarm function.

Issue 1.5 11
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2.2 Measurements according to EN50160
The DIN EN 50160 standard specifies the voltage quality in public supply grids. It defines
features and characteristic values for the supply voltage quality and limit values. The
optional “EN50160” mode in ibaPDA captures all characteristic voltage values defined in
the standard. Beyond the requirements of DIN EN 50160, currents can optionally be
configured for evaluation.
The ibaAnalyzer software is used for measurement evaluation and generation of reports.
Moreover, it is possible to create long-term trending and clearly structured reports that
can be used e.g. to prove compliance with the DIN EN 50160 standard.

3 Scope of delivery
After unpacking, check the delivery for completeness and possible damages.
The scope of delivery comprises:
Q ibaPQU-S device
Q Covering caps for FO cables, USB and Ethernet
Q 16-pin connector with spring terminals (digital input channels)
O 2-pin connector with spring terminals (voltage supply)
O Data medium “iba Software & Manuals”

12
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P BB DB

Safety instructions

Intended use

The device is an electrical apparatus. It is only allowed to use the device for the following

applications:

0 measurement data acquisition of voltage and current signals in energy grids
Q applications with ibaPDA

The device must only be used as described in chapter 11.

The current and voltage range is specified by the I/O modules used.

Special safety instructions

Warning!

This is a Class A device. This equipment may cause radio interference in residential
areas. In this case, the operator will be required to take appropriate measures.

ATTENTION!

Observe the safety measures for the I/O modules used!

Strictly observe the operating voltage range!

Never supply the device with a voltage other than 24 VV DC £10%!
Excess voltage may destroy the device!

ATTENTION!
Never insert or remove modules and the CPU at the backplane under live conditions!

Switch off ibaPQU-S or disconnect the power supply before inserting or removing
modules.

Important note

Do not open the device! Opening the device will void the warranty!

Caution!

Make sure that the cooling fins have sufficient ventilation!

_.B_.

Note

Clean the device only on the outside with a dry or slightly damp and statically dis-
charged cloth.

Issue 1.5
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System requirements

Hardware

For operation
Q Power supply 24 V DC+ 10 %, 3 A (fully equipped)

Q Backplane unit, e.g. ibaPADU-B4S (see chap.12, “Technical data”)
For device parameterization and measurements:
Q PC with the following minimum equipment:

= one free PCI slot, or

= one free PCI Express slot, or

= one ExpressCard(54/34) slot (notebook).

You find suitable computer systems with desktop and industry housing under
http://www.iba-ag.com.

Q One FO input card type ibaFOB-D (firmware version beginning with D4):
= jbaFOB-io-D / ibaFOB-io-Dexp
= ibaFOB-2io-D / ibaFOB-2io-Dexp
= jbaFOB-2i-D / ibaFOB-2i-Dexp with ibaFOB-40-D add-on module
= jbaFOB-4i-D / ibaFOB-4i-Dexp with ibaFOB-40-D add-on module
= jbaFOB-io-ExpressCard (for notebooks)
U FO cable, bidirectional

Software
Q ibaPDA beginning with version 6.34.4

Firmware
ibaPQU-S beginning with version 02.11.014

Issue 1.5 @
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6.1

Mounting, connecting, dismounting

Caution!

Only work on the device when it is de-energized!

Mounting

1.
2.
3.

Mount the backplane on an appropriate construction.
Connect the ground terminal.

Plug the device into the left slot.
Make sure that the guiding bolts on the rear side of the device are inserted into the
corresponding holes on the backplane.

Press the device firmly against the backplane and secure it with the fixing screws.
Remove the covers of the backplane slots in which you want to plug I/O modules.

Install one or more 1/0 modules to the right of the central unit (slots X2 through X5,
freely selectable).

Firmly plug the module into the backplane.

Screw the module to the backplane using the upper and lower fastening screws.

Important note

Always screw tight the device and the modules. Otherwise, plugging or unplugging the
connectors for the inputs/outputs can cause damage.
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6.2 Connecting
1. Connect the measuring lines connected to the measuring objects to the I/O module
inputs. Connection principles are described in chapter 8.
2. Use an ibaNet FO patch cable (duplex) to connect the device to the ibaPDA com-
puter:
= the RX input (X11) of the device with the TX interface of the ibaFOB-D card in the
ibaPDA computer,
= the TX output (X10) of the device with the RX interface of the ibaFOB-D card in
the ibaPDA computer.
3. Once all required cables have been connected, reconnect the central unit to the
power supply.
4. Switch on the voltage supply of the central unit.
6.3 Dismounting
1. Switch off the device.
2. Remove all cables.
3. Hold tight the device and remove the upper and lower fixing screw.
4. Pull the device or the I/O modules off the backplane.
16
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7.1

Device description

Views

12

RX
- : X1

B

11

10

ibaPQU-S

© 0O N O 0o~ WDN B

A =
N B O

Operating status indicators L1...L4
On/off switch S11

Connector power supply 24 V X14
Indicators digital inputs L10...L17
Connector digital inputs X5

Fixing screws

Indicators L5...L8

Network interface X22 (no function)
Rotary switches S1, S2

System function push button S10 (no function)
Connection FO output (TX) X10
Connection FO input (RX) X11

X23 for service purposes only

X24, X25 USB host interfaces for future func-
tions

X30 buffer voltage connection 6...60 V DC

Issue 1.5
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7.2 Display elements

7.2.1 Operating state L1...L4

The operating state of the device is shown by colored status LEDs.

LED Status Description
L1 Off Device down, no power supply
Green Hardware error
Flashing Ready for operation
(0.5Hz/25) Deviations in the flashing period point out overload or booting
of the device. Booting can take up to 100 s.
Flashing (fast) System programming mode
(approx. 10 Hz / Firmware update active
0.15)
On Controller overloaded
L2 Off No calculation
Yellow Flashing Calculation running
L3 Off No FO signal detected
White Flashing FO signal detected, configuration error, the received ibaNet
protocol does not match the internally configured protocol
On FO signal detected
L4 Off No error
Red Flashing Malfunction, internal applications do not run
On Hardware error

‘ ° I Important note
When the LED L4 indicates an error, please contact the iba support.

7.2.2 LEDs L5...L8

The LEDs L5 through L8 show status and progress when installing an update, see chap-
ter 9 “Updates”.

18
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7.2.3

7.3

7.3.1

7.3.2

Indicators digital inputs L10...L17
The green LEDs indicate whether a digital input is active or not.

LED Status Description

L10...L17 |On
Off

Signal ok, logical 1
No signal, logical 0

? For further information, see chapter 7.5 "Digital inputs X5”

Operating elements

ON/OFF switch S11
Position Status Description

[ On
0 Off

Device switched on
Device switched off

By switching the device off and on again, the supply voltage is disconnected and re-
connected and the device is rebooted.

Rotary switches S1 and S2

U The rotary switch S1 is used to set the device address. Two devices can be con-
nected to a ring using the 32Mbit Flex protocol.

Device number in the Position of rotary switch S1
ring structure

Not allowed 0
1. Device 1
2. Device 2

Q S2is not used (should be zero).

Important note

Unlike other iba devices supporting the 32Mbit Flex protocol, it is only allowed to oper-
ate two ibaPQU-S systems in cascade configuration at one free 32Mbit Flex link of an
ibaFOB card due to the high sampling rate of 10 - 40 kHz and the high data volume in
the network channel of the Flex protocol.

Important note

When starting up the device for the first time, check the status signals of ibaPQU-S
(data loss etc.). If multiple signals occur, the time base of the system has to be ex-
tended.
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7.4 Communication interfaces
7.4.1 Fiber optic connections X10 and X11
The FO cables transmit the process data between the device and the connected iba
systems. The 32Mbit Flex transfer protocol also allows configuration data to be trans-
ferred via FO cable.
Connection Description
X10 output (TX) FO send interface
X11 input (RX) FO receive interface
Maximum distance of fiber optic connections
The maximum distance of fiber optic connections between 2 devices depends on various
influencing factors. This includes, for example, the specification of the fiber (e.g.
50/125 ym, 62.5/125 um, etc.), or the attenuation of other components in the fiber optic
cable plant such as couplers or patch panels.
However, the maximum distance can be estimated on the basis of the output power of
the transmitting interface (TX) or the sensitivity of the receiving interface (RX). A model
calculation can be found in chapter 11.7.
The specification of the transmitter's output power and the receiver's sensitivity of the
fiber optic components installed in the device can be found in chapter "Technical data"
11.2 under "ibaNet interface".
7.4.2 Network interface X22
Ethernet interface 10/100 Mbit/s, no function.
7.5 Digital inputs X5
7.5.1 Connection diagram / pin assignment
You can connect eight input signals (0...7) here, each bipolar and electrically isolated.
Each channel is connected by means of two-wire connection. Due to the reverse polarity
protection, the measuring signal is indicated logically correct even if the connection is
polarity-reversed.
? See chapter 11 "Technical data”
20
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7.5.2
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Debounce filter

There are four debounce filters for each digital input. They can be chosen and configured
independently of each other for each signal. The following filters are available:

Q

O 00 0

“Off” (without filter)
“Stretch rising edge”
“Stretch falling edge”
“Stretch both edges”
“Delay both edges”

For each filter, a debounce time ranging between [1us...65535us] has to be defined in

UsS.

“Oﬁ”

The measured input signal is forwarded directly without filtering.

“Stretch rising edge”

The first rising edge sets the output signal (red) to logical 1 and it remains logical 1 for
the set debounce time. Subsequently, the channel is transparent again and waits for the
next rising edge.
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T FiIte!D:fo '
Filte#1="Streteh_tising_edge,debounce_time=2000us

| i
___

T T T Ta T T T
TE:11:11.4800 TE:11:11.4825 TE:11:11.4850 TE11:11.4875 TE:11:11.43900 TE:11:11.4925 TE11:11.4950 1

SignalName K1 K2 K2-X1 1 Y2 ¥2-71
Filter0= off 1.411.4 0.00z000 1.00 1.00 0.0o
Filterl=Stretch_rising_edge; debounce_time=2000us 1.411.4 n.00zooa 1.00 1.00 0.00

“Stretch falling edge”

The first falling edge sets the output signal (green) to logical O and it remains logical O
for the set debounce time. Subsequently, the channel is transparent again and waits for
the next falling edge.

-l: Filterd=off l l
Filter2= Stretch_falling_edge; debounce_time=2000us
i i
]
o :
T T T T T I
T6:11:23.4160 16:11:23.4165 16:11:23.4170 16:11:23.4175 16:11:23.4180 T6:1
SignalName X1 X2 X2 -X1 Y1 Y2 ¥2-¥Y1
»  Filter0= off 23,4234 0.002000 0.00 0.00 0.oa
Filter2= Stretch_falling_edge;debounce_time=2000us  23.4[23.4] 0.002000 0.00 0.00 0.00

“Stretch both edges”

With the first edge, the output signal (ochre) follows the original signal (blue) and keeps
the logical level for the duration of the set debounce time. Subsequently, the channel is
transparent again and waits for the next (rising or falling) edge.

T Filter0=of l l
Filter3= Stretch_both_edges;debounce_time=2000us

SEC
152705 85 15:27'06.87 162706 88 15:27:06.89 16:27:06.60 15:27'05.91 16:27'06.8
SignalName X1 X2 X2-X1 ¥1 ¥2 ¥2 -1 Unit
Filterd=off F05105 00020 1.00 1.00 0.00
v | Filter3= Stretoh_both_edaes: debounce_time=2000us 06 08 0.0020 1.00 1.00 0.00

“Delay both edges”

Beginning with the first edge, the output signal (purple) blocks the input and keeps the
logical value of the edge for the duration of the defined debounce time. After the de-
bounce time has elapsed, the channel is transparent again, directly assumes the logical
level of the input signal and waits for the next (rising or falling) edge.

22
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T

Filter=off
Filterd=Delay_both_edges;debounce_time=2000us

Pt g - — - - - - - -

SEC
16:27'06.85 16:27°06.87 16:27'06.88 16:27°06.89 16:27:06.90 16:27°05.91 16:27:06.8
SignalName X1 X2 X2 - X1 Y1 Y2 ¥2-¥1 Unit
Filterd= off 05008 0.0020 1.00 1.00 0.00
» | Filterd=Delay_both_edges;debounce_time=2000us  [:05[:05 0.0020 0.00 1.00 1.00
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7.6 Voltage supply

7.6.1 Voltage supply X14
The external voltage supply is connected with a 2-pin connector.

& Caution!
Only connect the device to an external voltage supply 24 V DC (£10 % unregulated)!

Pay attention to the correct polarity!

7.6.2 Buffer voltage X30
The connection of a buffer voltage is supported at the X30 connector (bottom side). The
following device functions can be buffered when disconnected from power supply:

Q FO line: incoming ibaNet telegrams are transmitted, the FO line is not interrupted.

For this purpose, a buffer voltage of typ. 12 V DC (9 V ...15 V) is applied at the X30
connector. In case of buffering, the current consumption is approx. 70 mA at 12 V.
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8.1

Measurement principles and measured quantities

To determine the power quality parameters, ibaPQU-S measures raw values such as
currents and voltages in synch with the grid. The characteristic values relevant for power
quality are calculated internally.

Grid types

The device is suitable for 1-phase grids, 3-phase grids without neutral conductor and
3-phase grids with neutral conductor (N) or protective earth (PE).

PTTTTTmmemmmssmssssmsssssomssssssossssomsees N

L N

- U1z Us1 ' ' Uﬂ‘ |

' o “ 2 .
B B Grid

§ U23§ : Uz‘

L B 5

3 ]
- N— -
Delta Grid StarGrid | |
measurement measurement ! |
§ (Line voltages) P with N o
(Phase voltages) ! i
s P o
| | .
S S S ] N B
e ) A "'""lf"':
P m———— Y ¥ «————— - I
PN Optional measurements I~ o
' PE :

1-phase grid

In the 1-phase grid, the voltage U1 and the current |1 are measured.

3-phase grid without N/PE

The phase-to-phase voltages U12, U23, U31 and the phase currents I1, 12 and I3 (see
figure above) are measured in this grid.

3-phase grid with N/PE

The phase voltages U1, U2, U3 and the phase currents I1, 12 and 13 are measured in
this grid. Optionally, UN and IN can be measured (see figure above).
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8.2 Signals and calculated characteristic values
The following table shows the required measured values depending on the grid type.
Based on the measurements, all characteristic values are calculated which are needed
to assess the power quality.
Measured values
l-phase 3-phase without N/PE 3-phase with N/PE
Ul Ul2, U23, U3l U1, U2, U3
11 11,12, 13 11,12, 13
Calculated characteristic values
Characteristic . . Available Grid type Calculation
Calculation time .
values for (conductor) interval
Half | 10 | 150 10
pe- / / 10s — 2h | U I JU*I| 1 | 3 | 3+N | Phase | Grid
riod | 12 | 180
RMS value?! X X X X X X X | x - x| x X X -
Peak value! X X X X X X X | x| x| x| x X X -
Rectified value! X X X X X X X X -] x| x X X -
Form factor? - X X X X X X | x - x| x X X -
Crest factor? - X X X X X X X -] x| x X X -
Frequency? X X X X X X X | X - x| x X X X
Phase angle® - X X X X X X | X -l x| x X X -
Harmonics? - X X X X X X | x| x| x|x X X -
Interharmonics? - X X X X X X | x| x| x|x X X -
THD?3 - X X X X X X X X | x| x X X -
TIF! - X X X X X X X - x| x X X -
Mains signalling
voltage?! - X X X X X X - - x| x X X -
Power? - X X X X X - - X | x| x X X X
Energy* - X X X X X - - X | x| x X X X
Apparent power?! - X X X X X - - x | x| x X X X
Apparent energy* - X X X X X - - x| x| x X X X
Reactive power? - X X X X X - - x | x| x X X X
Reactive energy* - X X X X X - - x | x| x X X X
Reactive power
with sign? - X X X X X - - X | x| x X X X
Explanation: X = available - = not available
1 Quadratic average of 10/12 period values
2 Direct calculation from raw values for all above-listed calculation times
3 Calculation from the harmonics of the listed calculation time
4 Aggregation based on calculation time
No aggregation
6 Phase of the 10/12 FFT sum vector
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Characteristic ; . Available Grid type Calculation
Calculation time yp -
values for (conductor) interval
Half | 10 | 150 10
pe- / / |10s min 2h | U I JU*I| 1 3 [3+N| Phase | Grid
riod | 12 | 180
Reactive energy
with sign* - X X X X X - -l x| x| x| X X X
Fundamental Sl x x| x| x| x - x x| x| x X X
reactive energy
Power factor! - X X X X - - X | X | X X X
Cos ¢! - X X X X - - X | X | X X -
Positive sequence
component? - X X X X X X | x| - - - X - X
Negative sequence
component! - X X X X X x| x| - - - X - X
Zero sequence
component! - X X X X X X | x| - - - X - X
Supply voltage
unbalance
(negative sequence
component) ! - X X X X X x| -1- - x| x - X
Supply voltage
unbalance
(zero sequence
component) ! - X X X X X | x| -1 - - - X - X
Flicker P_inst® X - - - - - X | x| -] x| x| X X -
Flicker P_st® - - - - X - X | x| -] x| x| X X -
Flicker P_It5 - - - - - X X | x| -] x| x| X X -
Events® - X - - - - X | - - X | X | X - X
Commutation
notches® X - - - - - X | - -l x| x| x X -
Explanation: X = available - = not available

1 Quadratic average of 10/12 period values

2 Direct calculation from raw values for all above-listed calculation times

3 Calculation from the harmonics of the listed calculation time

4 Aggregation based on calculation time

®No aggregation

5Phase of the 10/12 FFT sum vector
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8.3

8.4

8.5

8.5.1

System integration

Configuration, )
acquisition, Calculation of
visualization characteristic values

32Mbit Flex

ibaPDA ibaPQU-S + input modules

Raw signals U, |

= Acquisition of the raw values of voltage and current at the input modules
= Calculation of the characteristic values in ibaPQU-S

= Configuration of the modules, configuration of data recording, acquisition and visu-
alization of the measured and calculated characteristic values in ibaPDA

= Transferring the configuration and data with 32Mbit Flex

= Analysis, evaluation and if applicable reporting in ibaAnalyzer

Time synchronization
The ibaPDA computer synchronizes ibaPQU-S with the ibaPDA computer time.

For comparable measurement results which are according to standards, the ibaPDA
computer has to be synchronized.

A For more information, see the ibaPDA manual.

Signal processing

The signals have to be processed in the modules for the standard-compliant calculation
of the characteristic values. This chapter describes the associated effects.

Sampling rate

To calculate the power quality parameters, the ibaPQU-S central unit samples the input
signals in synch with the grid and calculates the characteristic values on this basis. For
this purpose, a synchronization signal (reference signal in ibaPDA) is used and multiplied
to a sampling rate between 30 kHz and 40 kHz. For the nominal frequencies of 50 Hz
and 60 Hz, a sampling rate of 30.72 kHz is set by default and corrected according to the
synchronization signal.

ibaPDA acquires the raw signals on a synchronized time base. Therefore, the signals
are re-sampled internally by ibaPQU-S using the sampling rate set in ibaPDA. As a re-
sult, individual values may not be available or repeated.

ibaPDA sampling ibaPQU sampling Visible signal distortion
rate rate

1ms=1kHz 30.72 kHz None

0.1 ms =10 kHz 30.72 kHz Slightly varying slope of the sinus signal

0.05 ms =20 kHz 30.72 kHz Varying slope of the sinus signal

0.025 ms =40 kHz 30.72 kHz Values are repeatedly duplicated

28
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8.5.2

Signal filtering

To calculate the characteristic values, DIN EN 61000-4-7 dictates an anti-aliasing filter
to suppress high-frequency interference that would corrupt the calculation of the har-
monic components. A digital anti-aliasing filter with a cut-off frequency of approx. 3 kHz
is implemented. This filter is also used for the raw values recorded with ibaPDA.

ibaPQU-S activates this anti-aliasing filter with the signals used for characteristic value
calculation or as synchronization signal. The configuration of these signals in ibaPDA is
ignored in this process.

Signals not used for characteristic value calculation are not changed and the settings in
ibaPDA are active.

The following table shows the filter effect:

Signal used Inputs Filter (cut-off frequency fc) Delay

for charac- Total

teristic value

calculation

Yes Analog Analog filter with fc=12 ... 25 kHz and approx. 0.3 ms

U/l digital filter with fc=3 kHz

No Analog None* 0
Analog filter with fc=12...25 kHz* 0.04 t0 0.08 ms
Analog filter with fc=12...25 kHz Depends on fc
and digital filter with adjustable fc*

No Digital None or debouncing in mode “stretch 0
rising/falling edge” or “stretch both
edges™
Debouncing in mode “delay both Set debounce time in
edges”™ us

*Setting in ibaPDA

8.5.3

Note

A lot of analog modules allow setting the digital anti-aliasing filter in ibaPDA. The filter
is not available in connection with ibaPQU-S.

Automatic range switching

The ibaMS3xAI-1A/100A module has 2 measuring ranges: 1 Anomina (€quivalent to
6.25 Apeak) and 100 Apeak. ibaPQU-S uses both ranges to calculate the characteristic val-
ues in this module:

Q When the current values range between -6.24 and +6.24 A, the 1 Anominal range is
used.

0 Once a measurement is outside the range, the 100 A range is activated. The
1 Anominal range is only reactivated if no measurement has been outside the range
+/- 6.24 A for a period of one second and either zero crossing occurs or another 200
ms have passed. These times are valid for 50 Hz or 60 Hz and have to be in-
creased accordingly at lower frequencies (e.g. 25 Hz means twice the time).
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In this context, the range of the set signal (in the network definition) is irrelevant; the
algorithm described above will always be used.

For signals captured as raw signals, the range settings in ibaPDA take effect.

30
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9

A

Updates

Caution!

Do not switch off the device when an update is running. This might damage the device.
Installing an update can take several minutes.

9.1 Update via ibaPDA
O Open the ibaPDA 1/0O Manager and select the PQU-S module in the tree structure.
Q Click the <Write firmware> button on the “Diagnostics” tab and select the
“pqu_v[xx.yy.zzz].iba” update file.
Q Click <OK> to start the update.
- iba /0 Manager [m| *
DEEETRE-
=88 baFOB-Zio-D
=B Link 0 % General ice
EREYrau-s B G_ ) ‘ @_ —
H QU-S ) Wersion information
El ibaMS4xAl-380VAC I'!} Hardware version: l:l Firmware version: l:l
I::MSB“AI-‘INWDA @ Slot  Type Hardware version Firmware version FPGA version Serial number
[ x5 X1 |ibaPQU-S a0 E3 V00,39, 2884 6
= # Gid X2 | ibaMS4xAL-380VAC | AD E1 v01,05.0010 1
L i g:::t:g :ggﬁz:‘ianda X3 |baMSIxAL-1A/100A4  |BO ES v02.04.0017 1024
il Click to add module ... X4
Lo 2”15|c 0 add module .
- B Link 1
iy Click to add module ...
-5f Playback Write fimware Reset to factory defauits
[ foe Virtual
@8 Unmapped
T I
< >0 128 zelas 39';4 51‘2 slo ?nl,s sLs 1024| 236 Apply Cancel
[ ]

9.2

Important note

After the update, ibaPQU-S reboots automatically. This can take up to 5 minutes.
As soon as the green LED L1 is flashing regularly and none of the LEDs L5 ... L8 is
on, the device can be used again.

Update of the modules

After having mounted the modules and switched on the voltage of the central unit,
ibaPQU-S detects the modules and checks the firmware version.

ibaPQU-S has a so-called “overall release version”. This version contains the current
software version of the central unit as well as the software versions of the modules.

When the software version of a module does not match the “overall release version” of
the central unit, ibaPQU-S does an automatic upgrade or downgrade of the module. After
that the module is ready for use.
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Important note

The "overall release version” contains all modules known until then and the corre-
sponding firmware versions. If a module cannot be detected yet (i.e. it is more recent
than the firmware version of the CPU), this module is ignored and not displayed in
ibaPDA.

In this case, a new update file has to be installed for the “overall release version®. If you
want to get the current update file, please contact the iba support.
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10
10.1

Configuration with ibaPDA

First steps

Start ibaPDA, open the I/O Manager and proceed as follows:

1. Select the “General” tab and the “Settings” node and set the acquisition timebase on

the left to 1 ms.

o+ iba 1/Q Manager
OBEEEE -

Inputs | Qutputs | Groups | General | 4 I
<Y s |

™, Signal names

Address books

B Certificates

@ Time synchronization

o7 Module overview

; 9 Knowhow protection

General Settings

Intermupt source :

ibaFOB-Zio-0, bus 4, slot 0

| Acquisition timebase :

[] Force reload of driver at next start of the acquisition

2. Look for the corresponding link of the ibaFOB-D card to which ibaPQU-S is con-

nected in the 1/0 Manager. Right-click the link to open a submenu. Select “Autode-

tect”.

& iba /0 Manager
DBEEEE-

Inputs | Outputz | Groups | General
=-H8 ibaFOB-Zio-D

BF Add module »
i I(Eill'-lk |ﬂ Autodetect
9% Modbfsk Hide empty address nodes
E}@g:‘CCIICk %L Expand all
follp Click] & Collapse all
B Playback

If ibaPDA detects the device automatically, the device and the connected modules

are listed in the module tree.

Inputs | Outputs | Groups | General
E--- ibaFOB-Zio-D
El---l}_f',_ Link 0

=R PQLU-5
..... L] ibaPQL-S (0)

@ ibaMS&etI-380WAC (1)
@ ibaMS2Al-1ATD0A (2)
i

- [l %5

= & Gid

iy Click to add module ...
----- iy Click to add module ...

i~ Click to configure standards ...

4k

. To configure the ibaPQU-S system manually, proceed as follows:

Right-click the connection (link) of the ibaFOB-io-D card to which the device is con-

nected.

Select “Add module”. The list of available modules is displayed. Select “ibaPQU-S”.

Issue 1.5
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[=. ) PR S R W T
£k ib2 /0 Manager By ibaPADU-5-IT-2¢16
DBEEBEEDE- [ ibsPADU-S-IT-16
Inputs | Outputs | Groups | General 4 b |_—L‘ HAICMON MU
BB baFOB-Zio-D B:  ibaCMU-S
B w I ) )
= T Add module B> _ibsPACO-4
E} Autodetect |El ibaPQU-5
Hide ermpty address nodes By ibaDIG-40
¢, Expandall E; ibaBM-EMetIP
%, Collapse all By ibaBM-CAN
T B ibaBM-COL-8i-0

Now, the device is shown in the module tree.
Drag the device to the address that is set on the device with the S1 rotary switch
(Link 1 — 15 under the device), while keeping the right mouse button pressed:

Position 1 — F corresponds to address 1 — 15.

6. Click “Read configuration from device” on the “General” tab.

Read corfiguration from device

The connected modules are detected automatically and displayed in the module tree

88 baFOB 20D
=B Link 0

=R FQUS
i) ibaP@U-5 {0)

El ibaMS4xAl-3B0VAC (1)
|m ibaMS3xAl-1ADDA (2)
- ) x4
- [ x5
= dh Grid
i1 Click to configure standards ...
g Click to add module ...
i Click to add module ..

Inputs | Outputs | Groups | General 4 b

7. The current and voltage inputs required for the measurement are configured in the
input modules (see chapter 8 “Measurement principles and measured quantities®).

8. Moreover, you can configure additional input signals to be acquired as raw signals.

Note

jud @

The input modules and their configuration is described in the module manuals.

9. Inthe “PQU-S” basic module, you set the power frequency of your grid and specify a
reference signal. One of the connected phases by which sampling is synchronized is

used as the reference signal.
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E: General | Diagnostics

~ Basic
Module Type ibaPQIL-5
Locked Falze
Enabled True
[EEEN Pau-s
Timebase 0,05 ms
|se name as prefix False

~ Connection
IP Address 172.25.0.101
Auto enable/disable Falze

~ Powergnd
ACIDC AC
Power frequency 50 Hz
Reference signal [1:0]

10.ibaPDA provides special modules to measure or calculate the power quality charac-
teristic values. In the “Grid” module you can make general settings, define the grid
type (1-phase or 3-phase grid) and assign signals to the inputs that provide the cor-
responding signals. Depending on the grid in which the measurements are taken,
different voltage and current signals are required (see chapter 8 “Measurement prin-
ciples and measured quantities”).

# General
v Basic
Module Type ibaPQU-5%Grid
Locked Falze
Enabled True
MName Grid
Timebase 1ms
Use name as prefix False
~ Configurabon
Inputs Star grid with N/PE
Measured values Voltages and curmrents
~  Show line-to-line False
UIN [1-0]
2N [1:1]
3N [1:3]
Un Unassigned
11 [2-0] Channel 0: 6,25A max
12 [2:1] Channel 1: 6.25A max
13 [2:2] Channel 2: 6.25A max
In Unassigned
Nominal voltage 230V
Mains signalling Disabled
+ LUnitz
Voltage unit W
Current unit A
Poweer unit W - var - VA
Energy unit kWh - kvarh - kAR
v Standard generation
False v

The signals Un and In are optional input signals that do not have to be assigned.
The option “Show line-to-line” allows the voltages U12, U23 and U31 to be provided
also in a star system.

If the signals are not assigned, ibaPQU-S calculates these values. If the signals are
measured, the raw values serve as the basis for the other calculations.
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11. Under “Measured values” select whether voltages only, currents only or voltages and
currents are measured.

[ESNERET=0 Voltages and cumrents [+ |

Show line-to-line Voltages and curents
1M Yoltages only
UZN Cumerts only
3N

12. To perform measurements according to a defined standard, click the link “Click to
configure standards...” and select the desired standard.

Inputs | Outputs | Groups | General q b
=8 ibaFOB-Zio-D

- Link 0

=B Paus

----- [ ibaraU-s (0)

] ibaMS4xAI-380VAC (1)

- [l) baM53AI1A100A (2)

e [ %4

- [l ¥5

o % e

] Click to configure standards ...

ﬁ Configure standards for grid: Grid *
Selection of standards:
A

----- DIM Power frequency

- []0IN Supply voltage variation
[ DIM Flicker severity

[#]0IN Supply voltage unbalance
—[~]0IN Hammenic voltage
—[+]DIN Mains signalling voltage
----- OIM Voltage events

= ]1EC [ECE1000-2-4 Class 1

----- [ec Powerfrequency
—[]IEC Supply voltage variation
—[JIEC Flicker severity

—[1EC Supply voltage unbalance W

Cancel

By selecting the standard, all characteristic values required for measurement and
calculation according to the standard are determined automatically. The selection
causes the corresponding submodules comprising the different power quality char-
acteristic values to be added to the “Grid” module.

13. If the standard “EN50160” is selected, 7 submodules are displayed which determine
all characteristic values required according to DIN EN 50160 (power frequency, sup-
ply voltage variation, flicker severity, supply voltage unbalance, harmonic voltage,
mains signalling voltage, voltage events).
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14.

15.

- 0IM ENS0160: Power frequency (3)

~0IW ENS0160: Supply voltage variation (4)
~0IM ENS0160: Ficker severty (3)

-0IW EN50160: Supphy voltage unbalance (6)
-0l ENB0160: Hamaonic voltage (7)

~0IW ENB0160: Mains signalling voltage (3)
-0IW ENB0160: Voltage everts ()

-] Click to corfigure standards ...

----- g Click to add module ..

Each submodule has its own time base; the default value should not be changed.
The signal names in the submodules are already preset. They include the corre-
sponding characteristic value, the measuring input and the measurement interval al-
lowing it to be identified unambiguously in subsequent evaluations. The configuration
of the submodules is described in more detail in chapter 10.3.2 “EN50160 submod-
ule: Power frequency” and following chapters. Below you will find a summary of the
key properties and the determined characteristic values of the submodules according
to EN50160. (see also chapter 10.1.1 “Overview of the modules in ibaPDA”).

= EN50160: Power frequency
- power frequency, interval 10 s

= EN50160: Supply voltage variation
- RMS value voltage, interval 10 min

= EN50160: Flicker severity
- long-term flicker (Pr) per phase, interval 2 h

= EN50160: Supply voltage unbalance
- negative sequence unbalance, interval 10 min

= EN50160: Harmonic voltage, for each voltage input, interval 10 min
- fundamental frequency, 10 min
- THD up to 40th harmonic
- relative harmonic 1 - 50

= EN50160: Mains signalling voltage for each voltage input,
interval 3 s
- fundamental frequency
- relative harmonic DC
- relative harmonic 1 — 50
- relative interharmonic 1 - 50

= EN50160: Voltage events, interval half period
- RMS value voltage, half period

To calculate other parameters, click the “Click to add module...” link to add submod-
ules (Basic, Phasor, Power, Aggregation, Spectrum, Flicker severity, Unbalance,
Commutation notches, Events). For a detailed description of the submodules, read
chapter 10.3.9 “Basic submodule“ and following.
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i

| Mame : |Basic:
|

| Module type

JEIE Basic

o+ Phasar

“ Power

¥ Aggregation

J_u_ Spectrum

@ Flicker severty

H‘ Unbalance

(T Commutation notches
Events

Cancel

= Basic, values for each input:
- RMS value, peak value, rectified value, frequency (measurement interval 200
ms and half period)
- phase, form factor, crest factor (peak factor) (measurement interval 200 ms)

= Phasor, values for each input:
- RMS value, phase angle, frequency (measurement interval 200 ms)
- used for phasor diagram display (current and voltage values of the 3 phases)

= Power:
values per phase:
- active power, apparent power, reactive power, fundamental reactive power,
distortion power, peak power
- active energy, apparent energy, reactive energy, fundamental reactive energy,
distortion energy
- power factor, cos phi

Values for the overall grid (3/4 conductor system)

- active power, reactive power, apparent power, distortion power

- active energy, apparent energy, reactive energy, fundamental reactive energy
distortion energy

- power factor

= Aggregation:
- user-configurable module

= Spectrum, harmonic values for a selectable input:
measurement adjustable from 200 ms to 2 h:
- relative or absolute harmonic 1 — 50
- relative or absolute interharmonic 1 — 50
- phase of harmonic 1 - 50
- THD
- Interference factor (TIF, THFF)
- Level of the mains signalling voltage
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= Flicker severity, values per phase:
- Pinst, Pst, Plt

= Unbalance (asymmetry):
values for voltages:
- zero sequence unbalance
- negative sequence unbalance
- positive, negative, zero sequence component
- phase angle of the positive sequence component, negative sequence compo-
nent and zero sequence component

values for currents:

- positive, negative, zero sequence component

- phase angle of the positive sequence component, negative sequence compo-
nent and zero sequence component

= Commutation notches:
depth of notch in percent per phase

= Events:
Values for each event type:
- start
- duration
Every event has additional signals, such as minimum or maximum value.

16. Click <Apply> or <OK> to apply the new configuration.

The next chapter gives an overview of the modules to calculate the power quality char-
acteristics in ibaPDA.
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ibaPQU-S

10.1.1  Overview of the modules in ibaPDA
Module Characteristic values Measurement interval
Half 200 |3s |10 |10 |2h
period ms S min
EN50160: Power | Frequency (reference signal, all voltage X
frequency inputs)
EN50160: Slow RMS value X
supply voltage (all voltage inputs)
variation
EN50160: Fundamental frequency, THD up to 40th X
Harmonic harmonic,
voltage relative harmonic 1 - 50
(all voltage inputs)
EN50160: Mains | Fundamental frequency, DC component, X
signalling relative harmonic 1 - 50,
voltage relative interharmonic 1 - 50
(all voltage inputs)
EN50160: RMS value X
Voltage events | (a| voltage inputs)
EN50160: Flicker | Long-term flicker calculation per phase X
severity
EN50160: Supply | Calculation of the voltage balance for X
voltage the negative sequence component
unbalance
Basic Frequency (reference signal) X X
RMS value, peak value, rectified value, X X
frequency
(all voltage and current inputs)
Phase angle, form factor, crest factor X
(peak factor)
(all voltage and current inputs)
Spectrum Fundamental frequency, THD, DC X X X X X
component, absolute or relative
harmonic 1 - 50, absolute or relative
interharmonic 1 - 50 (for one voltage or
current input)
Phasor RMS value, phase angle, frequency (all X
voltage and current inputs)
Power Power and energy calculations per X
phase and for the overall grid
Flicker severity Flicker calculations per phase in X X X
different time intervals
Asymmetry Calculation of the symmetrical X
components
Aggregation User configurable User configurable
Commutation Commutation notches per phase in X
notches percent
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Module Characteristic values Measurement interval
Half 200 | 3s 10 10 2h
period ms S min
Events Voltage dip / voltage swell X

Voltage drop
Rapid voltage changes
Mains signalling voltage

Green = modules for EN50160-compliant measurement
Yellow = modules for additional measurements

10.2 Basic modules in I/O Manager

10.2.1 PQU-S - “General” tab

3+ iba /0 Manager [m] >
g EEEEDE-
e = _
B9 baFOB-ZioD
-1, Link 0 B3 General | < Diagnostics
[EREY PQU-S )
----- Gl baPaU-s () ~ Basic _
[} baMS4xA-380VAC (1) Module Type ibaPQU-5

[l] ibaMS3A-1A/100A (2) Locked False

[ a4 Enabled True
- [ %5 Name PQU-5
- ﬁ Grid Timebase 0.05 ms

\-DIN EN50160: Power frequency (11) Use name as prefix False

~DIM EN50160: Supply voltage variation | v Connection

DIN EN507160: Flicker severity (14) IP Address 172250101

--0IN EN50160: Supply voltage unbalanc: Auto enable.-'disab\e False

-DIN EN50160: Harmenic vokiage {16} o HEnE

-0IM EN50160: Mains signalling voltage ( ACIDC AC

-DIN EN50160: Voltage everts (18) Power frequency 50 Hz

%z Basic (19) [1:01 -

-] Click to corfigure standards ..
il Click to add module ...

----- i Click to add module ..

[0 2.15
B Link 1
gl Click to add module .. Reference signal
B m Playback The reference signal of the grid
[t foe Vittual

----- Unmapped

Read configuration from device

< >|0 128 256 384 512 640 768 124 7198 Apply Gz

Basic settings

Q Module type
Display of the module type (read only)

O Locked
A locked module can only be modified by an authorized user.

Q Enabled
Data acquisition is enabled for this module.

0 Name
You can enter a module name.

U Timebase

Specifies the acquisition time base in ms used for ibaPQU-S and the connected modules
in order to sample the raw signals.

Smallest time base: 0.025 ms.
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U Use name as prefix
If “True” is selected, the module name is prefixed to the signal names of this module.

Connection

O IP address
IP address or host name of the ibaPQU-S device (read only).

U Auto enable/disable

If this option is enabled and ibaPDA cannot establish a connection to this device when
starting the measurement, it will disable this module and start the measurement without
the module. During the measurement it tries to restore the connection. If this attempt is
successful, the measurement is restarted automatically with the enabled module. If this
option is not enabled, ibaPDA will not start the measurement if it cannot establish a con-
nection to the device.

Power grid

Q AC/DC
Select the grid type to be measured in the drop-down menu.

Q Power frequency
Select the power system frequency from the drop-down menu.

~ Powergnd
ACIDC AC
50 Hz ~
Reference signal
&0 Hz
Custom: 55 Hz

= Default values: 50 Hz, 60 Hz
= When “custom” is enabled, you can enter a value between 10 Hz and 80 Hz.

Q Reference signal
Select one of the connected phases used as reference signal to synchronize the sam-

pling.
More functions

U Read configuration from device
Reads the configuration stored most recently from the device.

Click <OK> or <Apply> to apply the modified settings.
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10.2.2

10.2.3

PQU-S - “Analog” tab

The “Analog” tab is only displayed when acquisition with analog input modules has been
started.

The list shows the configured analog signals of the input modules and of all configured
Grid modules and the analog status signals of ibaPQU-S with their current values.

T iba /0 Manager m} X
g
DBEEEEDDE- By
Fouts | Qupts Sroeps Senerd L _
=-§8 baFOB-Zio-D ~
EI--tE'L U_nk 0 B General | " Analog | ]I Digital | Diagnostics
= MName DataType Actual
-] baPaU-s (o) :
[l ibaMsaxAl380VAC (1) g = o DR .
@ ibaMS2A1A/T00A (2) =) Source: (1) ibaMS4xAI-380VAC
o R 1 ([0 INT ()
. [l x5
o £ Gid 2 [ INT 0
DI EN50160: Power frequency (11) 3 [1:7] INT 0
01N EN50160: Supply woltage varati Fl [t:3] INT 0
01N EN50160: Flicker severity (14) i
DIN EN50160: Supply voltage unbalz 1= S () U I
DIN EN50160: Hamenic voltage {16 5 [2:0] Channel 0: 6,254 max INT 0
--0IN EN50160: Mains signalling voltag [ [2:1] Channel 1: 6,254 max INT 0
--DIN EN50160: Vioktage events (18)
) 7 = 5
$ Basic (19) [2:2] Channel 2: 6,254 max INT 0
.5 Phasor (20) Source: (11) ENS0160: Power frequency
* Power (21} (=] Source: (13) EN50160: Supply voltage variation
il Spectum (23) 9 | [13:0] UINRMS 10 min FLOAT
-pj{ Unbalance (25)
@ Ficker severty (24) 10 |[13:1] UINRMS 10 min FLOAT
- (T, Commutation notches (26) 11 [13:2] U3N RMS 10 min FLOAT
- ¥ Events (27) = Source: (14) EN50160: Flicker severity
- 10 min (22)
7] Click to configure standards 12 [14:0] U1N Flicker severity 230V Fit FLOAT
* Click to add module .. 13 [14:1] U2N Flicker severity 230V Flit FLOAT
2*1 gl‘Ck to add module ... 14 |[14:3] U3N Flicker severity 230V Pit FLOAT
Ho) 2.
[ Source: {15) EN50160: Supply voltage unbalance
B Click to add module ... Source: (16) ENS0160: Harmonic voltage
y
G-finf Playback Source: (17) ENS0160: Mains signaling voltage
Gk e Virtual v
D oy T =
< > 0 2% 3 512 e 7es s o 1019 Sxxd Caneel

PQU-S - “Digital” tab
The “Digital” tab is only displayed when acquisition with digital input modules has been
started.

The list shows the configured digital signals, the digital status display of ibaPQU-S and
the current values.
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- iba I/0 Manager O *
CEEEEIC-O0 BEIEB
Inputs | Outputs | Groups | General | 'l PQU-S
=B ibaFOB-Zio-D ~
= I:;"L Link 0 B General | ™ Analog | [l Digital ]Q Diagnostics l
=0
N, Actual
. i baPQL-5 (0) e _ °
- [l ibaMS4AI-380VAC (1) = source: () ba o —
. ibaMS A 1A00A (2) 0 [0.0] 0
;.; 1 0.1 N
=8 ﬁ Grid 2 [0.2] 0
--0IM EN50160: Power frequency (11) 3 [0.3] 0
DN ENSD160: Supply vohage variati || 4 |19, i
01N EN50160: Ricker severity (14) 5 - a
OIN EN50160: Supply voltage unbalz [0.5]
- 0IM ENS0160: Hamanic voltage (16, 6 [0.8] 0
01N EN50160: Maing signalling voltag 7 0.7 0
--0IN EN50160: Voltage events (18)
8 .
}E Basic (19) [0.8] UDP data loss
.. % Phasor (20) 9 [0.9] UDP data loss half-period-evel
- Power (21) 10 |[0.10] UDP dataloss FFTevel
Spectrum (23}
11 0.11] UDP data loss 3sec-level
ilﬁ Unbalance (25) .11 alal0ss Ssecieve
-2 Flicker severty (24) 12 [0.12] UDP data loss 10secdevel
../ T, Commutation notches (26) 13 [.13] UDP data loss 10mindevel
) Y EE;T{{ZZZ? 14 |[0.14] UDP data loss Zhrevel
-] Click to corfigure standards ... 15 [0. 15] Data correct
* Click to add module ... 16 [0.16] Data correct half-period-evel
. O_é"zﬁg'kk to 2dd module ... 17 |[0.17] Data correct FFT-evel
w1 18 [0.18] Data correct 3secdevel
i Click to add module ... 18 [0.19] Data correct 10secevel
- Playback 20 [0.20] Data correct 10min-ewvel
B o Virtual W fa PP hd
9 Umaroed ¥ I— T ]
< > |0 128 6 34 512 6w 768 s inas 1019 Aoply Eancel

10.2.4 PQU-S - “Diagnostics” tab

&+ iba /O Manager O X
NMEEEIIC-HM @EGEBR

Inputs ] Cutputs ]Gmups ]General ] 4 b PQU_S
=] ibaFOB-Zio-D
B Jg: General ]@ Di i I
ihaPQL-S (0) Wersion information
ibaMSdxAl-380VAC (1) Hardware version: I:I Firmware version: I:I
ibaMS3xAl-TA/100A (2)
Slot  Type Hardware version Firmware version FPGA version Serial number
%1 |ibaPQU-5 AD E3 v00.39.2664 [
3 %2 | ibaMS4xAI-330VAC AD El v01.05.0010 1
Click to configure standa -
* Click to add module . %3 |ibaMS3xAI-1A 1004 B0 ES v02.04.0017 1024
i Click to add module .. x4
[0 215 %5
w-B Link 1
----- e Click to add module
=)

#-Jinr Playback White fimware Reset to factory defaults

it foe Virtual

----- Unmapped

ﬁlIII|III|\II|III|III|III|
< >0 18 256 38 512 e 768 e iopa 290 Aply o

The “Diagnostics” tab contains information on hardware, firmware and FPGA version as
well as the serial number of the central unit and of the connected modules.

Q Write firmware
This button allows running firmware updates. Select the update file “pqu_v[xx.yy.zzz].iba
in the browser and start the update by clicking <Ok>.

Important note

ji

This process may take several minutes and must not be interrupted. After an update,
the device will restart automatically.

? See chapter 9.1 “Update via ibaPDA”
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0 Reset to factory defaults

Click this button to reset all settings to the factory defaults after confirming the following
prompt with <yes>.

Reset to factory defaults l |

h Are you sure you want to reset the device to its factory defaults?

The following message is displayed and the device reinitializes automatically with the
deleted I/O settings:

Reset to factory defaults | 23 |

:] Device has been successfully reset to factory defaults

Subsequently, run the “Autodetect” function again as described in chapter 10.1 “First
steps”.

10.2.5 ibaPQU-S - “General” tab

-+ ibal/0 Manager O X
DBEEERDDE-
Inputs | Cutputs | Groups | General 4 b |baPQU_S (0)
=-H8 baFOB-2Zi0-D A
-8 Lnk 0 [ General | I Digtal | [I Status
=By PQU-S .
i Nivarau-s ) v BE=E
- [l baMS4xAI380VAC (1) Module Type ibaPQU-5
[l baMSIAF1A1D0A (2) Locked False
¥4 Enabled True
- [ x5 Name ibaPQU-5
o 9% Grid Module No. 0
-DIN EN50160: Power frequency (11) Timebase 0.05 ms
--0IM EN50160: Supply voltage variati Use name as prefix False

--D0IM EN50160: Flicker severty (14)
-0IM EN50160: Supply voltage unbalz
--0IM EN50160: Harmonic voltage (16,
-0IM EN50160: Mains signalling volta
-OIN EN30160: Voltage events (18)
-*7 Basic (19)
- =+ Phasor (20)

* Power (21}

- |4 Spectrum (23)
-4 Unbalance (25)

- Flicker severty (24) Timebase ) S .

- (I, Commutation notches (26) This property fies the base (in ms) used for
- 5% Events (27) this module.

- 10 min (22)

-] Click to corfigure standards ...
iy Click to add module
-l Click to add module ..

0o 215
- B Link 1
i Click to add module .. i|
15555 Pleabare v | T |
< > [0 128 25 384 512 640 788 e 1019 s Corce

Basic settings

Q Module type, Locked, Enabled, Name, Timebase, Use hame as prefix
see chapter 10.2.1 PQU-S — “General” tab.
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O Module No.

Logical module number for the unambiguous referencing of signals, e.g. in expressions
and ibaAnalyzer. Is assigned by ibaPDA in ascending order, but can be changed by the
user.

10.2.6 ibaPQU-S - “Digital” tab

& iba /O Manager [m] X
DBEEEED - Hy
Inputs | Outputs | Groups | General 4 I ibaPQU_S (0)
=-B8 ibaFOB-Zio-D ~
9""?; Ll_nk 0 @ General | I Digital | [ Status
EIE]E} o Name Debounce filter Debounce time (ps) Active
[ ibaMS4xAl-380VAC (1) 0 off 100
[} ibaMS3xAI-1A1004 (2) 1 off 100
X 2 off 100
Grid 3 off 100
-0IN EN50160: Power frequency (1 4 off 100
-0IM EN50160: Supply voltage vani: 5 Off 100
-0IN EN50160: Ficker severity (14)
-0IM EM50160: Supply voltiage unbs g off L
+-0IN EN50160: Harmonic valtage (7 7 off 100
E----DIN EN50160: Mains signalling volt

Q Name
Here you can enter a signal name and additionally two comments when clicking the icon
#in the Name field.

O Debounce filter

In the drop-down menu, you can choose the operating mode for the debounce filter. The
following settings are available: Off, Stretch rising edge, Stretch falling edge, Stretch both
edges, Delay both edges.

Debounce filter
off

o
Stretch rising edge |
Stretch falling edge
Stretch both edges
Delay both edges

? See chapter 7.5.2 “Debounce filter

Q Debounce time (us)
Here, you can define the debounce time in us

O Active
Here you can enable or disable the signal.
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10.2.7

ibaPQU-S — “Status” tab

- iba I/0 Manager
DBEERIE-

Inputs | Outputs | Groups | General ild| ibaPQU-S (0)
-8 baFOB-Zo-D
I?l E‘il::k 0 [ General | I Digtal | Il Status
5 Paus Mame Active
=i
- [l] ibaMS4xAFIBOVAC (1) 8 LIDP data loss A
@ ibaMS3xAF1AT00A (2) % UDP data loss half-periodevel
X‘; 10 UDP data loss FFT-evel
_J & érid 11 UDP data loss 3seclevel
~-DIN ENS0160: Power frequency (11) || 12 UDP data loss 10seclevel
- DIN EN50160: Supply voltage variation | 13 |pp data loss 10mindevel
- 0IN ENS0160: Flicker severity (14)
--D0IM ENS0160: Supply voltage unbalar 14 UDP data loss 2hr-evel
01N EN5S0160: Harmonic voltage (16) || 15 Data correct
-0IM EN30160: Mains signalling voltads | 16 Data correct half-periodevel
EIEJ ENSD160: Voltage events (18) 17 Data correct FFTevel
i E::I:DI:,;)m 18 Data correct 3secevel
-4 Power (21) 19 Data correct 10seclevel
g Spectum (23) 20 Data correct 10mindevel
i H:liifg:\:ﬁ}[x} 21 Data correct Zhr-evel
-, Commutation natches (26) 22 PLL unlocked
Events (27) 23 PLL unlocked half-periodevel
Y 10 min (22)
-] Click to configure standards ... 24 PLL unlocked FFTHevel
iy Click to add module ... 25 PLL unlocked 3secdevel
0_02*1 inCk to add madule ... 26 PLL unlocked 10secdevel
D_.S Link 1 27 PLL unlocked 10min-evel
. Click to add module 28 PLL unlocked 2hrdevel
E-iff Playback 28 ADC error
E \L‘Iq:;aalpped 30 ADC error half-period-evel
31 ADC error FFTdevel v
T | FTT T
< >0 128 256 384 512 40 768 8% El 1019 Aeply o
In the Status tab, you can enable status signals:
Signal Meaning
UDP data loss [...] Data packet lost (per measurement interval)
Data correct [...] All data transmitted correctly (for different measurement
intervals)
PLL unlocked [...] Synchronization with reference signal failed (for different
measurement intervals)
ADC error [...] Central unit does not receive data from the input module
(for different measurement intervals)
Calculation error [...] Calculation error (in different measurement intervals)
Calculation period incomplete [...] | Calculation does not comprise the entire measurement
interval (for different measurement intervals)
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10.2.8 Diagnostics - “General” tab
In the “Diagnostics” module, diagnosis signals are available. The module has to be
added manually by right-clicking the “PQU-S” module and selecting “Diagnostics” from
the context menu.
o iba /0 Manager O X
DEEEED -
Inputs | Outputs | Groups | General 4Pk Diagnosﬁcs (28)
= ibaFOB-Zio-D
2B Link D 2% General | I Digtal
-5 PaU-S )
baPQL-S (1) v Basic
ibaM54xAl-380VAC (1) Module Type ibaPQWU-5 Diagnostics
baMS3xAl-TA/100A (2) Locked False
Enabled True
Diagnostics
Medule No. 28
Timebase 1ms
IN EN50160: Power frequency (11) Use name as prefix False
1M EN50160: Supply voltage variatio
Basic settings
Q Module Type, Locked, Enabled, Name, Module No., Use name as prefix
see chapter 10.2.1.
Q Timebase
The timebase is related to the general acquisition timebase of the ibaPDA system. The
timebase here cannot be faster than the general acquisition timebase.
- iba I/0 Manager
gl BEEEE-
Inputs | Outputs | Groups | General | <
Y seings
"+ Signal names General Settings
Address baoks Intemupt source : ibaFOB-Zio-D, bus 4, slot 0
=l Certficates
(—B Time synchronization | Acquisition timebase 1000 (== ms
6?‘3 MKnO:::fot:::mz\:ﬂon [ Force reload of driver at next start of the acguisition
10.2.9 Diagnostics - “Digital” tab
In the “Digital” tab, you can activate diagnostic signals.
3 .'.=. O Manager - - . . O .X
DBEEEEE- By |
Inputs | Outputs | Groups | General 4 b Diagnosﬁcs (28)
=-B8 ibaFOB-2i0-D ~
- Link 0 3% General | [ Digital
=iy PaUs Name Acti
----- [ baraU-s (0
. ibaMS &xAl-380VAC (1) 0 Hardware state X1
. ibaMS Al 141004 (2) 1 Hardware state X2
i‘; 2 Hardware state X3
'R‘ T—— 3 Hardware state X4
[_}.ﬁ;_ Gri = 4 Hardware state %5
~-0IN EN50160: Power frequency {‘.I 5 Hardware available X1
P e || e otz
- 0IN EM50160: Supply valtage unbs 7 Hardware available X3
-0IN ENB0160: Hamonic voltage (7 8 Hardware available X4
DI EM50160: Mains signaliing vol ;
~DIN ENSD160: Vottage everts (1g) || © Ferdvware avaieble X5
-z Basic (19) 10 Embedded application state
- g+ Phasar (20) 11 Embedded application started
* Pawer (21}
JIL Spectrum (23)
4 trbsnce 25 ~ T T
< > |0 i2e 25 384 512 es0 768 2 1031 fpshi (iCxcd
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Signal

Hardware state X[...]

Meaning
Module on slot X[...] is OK

Hardware available X[...]

Module on slot X[...] was detected and initialized
properly

Embedded application state

Embedded application is currentlty available

Embedded application started

Embedded application has been started.

When the embedded application is finished
properly, the signal will change to FALSE.
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10.3

10.3.1

Submodules to calculate characteristic values

Grid module

“General” tab

- iba 170 Manager m} s
DoEEEAE-
B o _
=88 ibaFOB-Zio-D
=8 Link D i General | ENS0TED
= PauU-s _
-] baPQU-S (0) v Basic
.- [l] baMSdxAl-380VAC (1) Medule Type ibaPQL-5\Grid
- ] baMS3eAI-1A/100A 2) Locked False
X4 Ensbled True
X5 Name Grid
3% Diagnostics (28) Timebase 1ms
= ﬁ: Grid Use name as prefix False
~0IN EN50160: Power frequency (11} v Configuration -
--0IN EN50160: Supply voltage variatior Inputs Star grid with N/PE
0IN EN50160: Flicker severity (14) Measured values Voltages and currents
0IN EN50180: Supply voktage unbalar]| | ¥ Show line-te-line False
-DIN EN50160: Harmonic voktage (16} Ut -0 L1
--0IN EN50160: Mains signalling voltag U2M [:1 12
--DIN EN50160: Voltage events (18) 3N n:3;
.37 Basic (19) Un Unassigned
%+ Phasor (20) I [2:0] Channel 0: 6.25A max
¥ Power (21) 12 [2:1] Channel 1: 6.25A max
- |4 Spectum {23) 13 [2:2] Channel 2- 6.25A max
P Unbalance (25) In Unassigned
4P Flicker severity (24) Meminal voltage 230V
/T, Commutation notches (26) Mai_ns signalling Disabled
# Events (27) v Units
Y 10min (22) Voltage unit v
11 Click to configure standards ... Current ”_"it A
-l Click to add module . Power unit W -war- VA
-y Click to add module Energy unit kWh - kvarh - kAR
=0 2.15 ~ Standard generation
B link 1 Enable currents False
iy Click to add module
-5itf Playback Measured values
- e Virtual Select the type of the pravided input signals:
--B8 Unmapped -Voltages and currents
-Voltages only
-Currents only
Configure limit profiles
Configure event settings
T .
< >lo 8 2% 4 52 e 768 ge qopa 1051 Aply Cancel

Basic settings
Q See PQU-S module, “General” tab, chapter 10.2.1

Configuration

Q Inputs
Select the grid type from the drop-down menu.

w Configurabion

[ETERN stor orid with N/PE

Measured values {Single phase
»  Show line-to-line Star grid with N/FE
LU1N Grid without N/PE
2N
J3N
I e

Depending on the grid type, the input measurement signals required for the grid type are
displayed in the rows below.

Assign the corresponding input signals to the measurement values.

Example: Grid without N/PE

Required signals: U12, U23, U31, 11, 12, I3

50
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w Configuration

Inputs Grid without N/PE
w  Measured values Voltages and cumrents

12 [1-0]
23 [1-1]

2] v
11 [2-:0] Channel 0: 6,25A max
[2 [2:1] Channel 1: 6.25A max
13 [2-:2] Channel 2: 6.25A max

Mominal voltage 230V

O Measured values
In the drop-down menu, select which raw signals are available.

+~ Configuration

Inputs Star grid with N/PE
Voltages and currents [ |
%  Show line-to-line ‘Voltages and cuments il
1N Voltages onhy
2N Cuments onfy
L3N
Ln
I

Based on the selection, the inputs for voltages or currents are displayed or hidden.

O Show line-to-line
This option is only available in a star system.
It activates the additional inputs for U12, U23 and U31.

+ Configurabon

Inputs Star grid with N/PE
Mezasured values Voltages and cumrents
Show line-to-line True
AN [1:0]
2N [1:1]
L3N [1:2]
IJn Unassigned
2 Unassigned
23 Unassigned
Unassigned v
11 [2:0] Channel 0: &.25A max
[2 [2:1] Channel 1: £.25A max
13 [2:2] Channel 2: &,.25A max
In Unassigned
Mominal voltage 23V

If the additional inputs are not assigned to any signals, the central unit will calculate the
signals and use them for the further calculations.
If signals are assigned, they will be the basis for calculations.

Q Nominal voltage
The nominal voltage for this grid, e.g.: 230 V

Q Mains signalling voltage

If this option is activated, the carrier frequency of the mains signalling voltage as well as
the percentage signal level needs to be set for the grid.

You can find out the carrier frequency at your local energy supplier. The signal level
usually lies between 1-2%.
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O Units

The set units influence the calculated output values.

If large input signals are combined in a calculation, e.g. kV and kA, this function produces
understandable output values.

v LUnits
Yoltage unit W
Current unit A
Power umit W -var - VA
Energy unit kWh - kvarh - kAR

Standard generation

Q Enable currents

If Enable currents = TRUE, all current values are calculated additionally.

If “Only voltages” are selected under “Measured values”, the “Enable currents” option is
not available.

O Configure limit profiles
Here you can create and manage limit profiles used in the Spectrum modules or triggers.

.. Configure limit profiles [m| X
Limit profiles: Type: Relative
EN50160 - High voltage — Harmanics
EN50160 - Medium voltage — Hamonics - X
IEC1000-2-4 Class 1 UFDEE ALY = *
IECE1000-2-4 Class 2
IEC61000-2-4 Class 3 Order Limit Unit
0 1} % ~
1 Q Yo
2 2 Yo
3 3 Yo
4 1 Yo
5 [ Yo
<] 0,5 Yo
7 3 Yo
8 0,5 Yo
9 1,5 Yo
10 0,5 Yo
11 3,5 Yo
12 0,5 Yo
13 3 Yo
14 0,5 Yo
15 0,5 Yo
16 0,5 Yo
17 2 Yo
18 0,5 Yo
19 1,5 Yo
20 0,5 Yo
21 0,5 Yo
22 0,5 Yo
2 15 o, b
+ B3 oK Cancel

The predefined profiles can be used directly in relative spectra or triggers. To create a
user-defined profile, click the button +. This allows creating profiles of the “relative” or
“absolute” type.

Q Configure event settings
In this dialog you can configure the settings for the single events such as voltage dip,
voltage swell etc.
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Event settings

Slow events
Dip threshold: 10,0 =)
Swell threshold: 10.0 =
Drop threshold: 90,0 B
Use nominal voltage for dips and swells
Hysteresis: 2.0 EI

Rapid events
RVC threshold: 5.0 B
Hysteresis: 2,5 EI

Unominal / Usicing

Usg0/120 pericets

Ugas.
%
% ' Swell threshald
100%
o = Dip threshold
— Droptl
2%
Ugs
% T L RVCthreshold
100%
— RVCthreshold
%

The values preset are taken from the standard IEC 61000-4-30 Ed. 3 class A.

Using the threshold values you can set the detection limit from which the corresponding
event can be recognized. The hysteresis sets the point of time when the event can be
considered as terminated.

Using the check box “Use nominal voltage for dips and swells” you can set if the thresh-
old values and the hysteresis of the slow events refer to the nominal voltage or to a

floating reference value.

EN50160 tab

H—‘iba 1/0 Manager
VDOEEEDE-H W 6B
4P

Inputs ] Outputs ]Gmups lGenaraI I
=88 ibaFOB-2i0-D
-k Lok 0
=% PQUS

[ ibaPau-s (o)
. [l] ibalSaxAI-380VAC (1)
- [} ibalS3xAI-1A/100A (2)

B

MHame

Active

LI <D< < < < T < < < < < < <

KNI <<I<<N<N<l<<l<p<]

- ) x4 464 [17:297] UN Relative interharmonic 39 35
- s 465 [17:298] U3N Relative interharmonic 40 35
3% Diagnostics (28) -
e ﬁ Grid 466 [17:299] U3N Relative interharmonic 41 3s
DIN EN50160: Power frequency (11) || 467 [17:300] U3N Relative interharmonic 423 s
DIN EN50160: Supply voltage variatior| 468 | [17:301] USN Relalive interharmonic 43 3 s
~DIN ENSU160: Ficker severty (14) || 465 | [17:307] U3 Relative n e
--0IN EN50160: Supply voltage unbalar 5
0IN EN50160: Hamonic vottage (16) 470 [17:303] U3N Relative interharmanic 45 3 s
- 0IN EN50160: Mains signalling voltags| 71 | [17:304] U3N Relative interharmenic 46 3 s
~0IN EN50160: Vaktage events (18) || 472 | [17:305] U3N Relative interharmonic 47 35
-
% Basic (19 473 [17:306] UIN Relative interharmonic 48 3
2+ Phasor (20) "
¥ Power 21 474 [17:307] U3N Relative interharmonic 43 3 5
= _I.r Spectrum (23) 475 [17:308] U3N Relative interharmonic 50 3 s
-p|{ Unbalance (25) 476 [17:309] LN Mains signalling 3 s
- Plicker severty (24) 477 |[17:310] U2N Mains signaling 35
. {1, Commutation notches (26) ——
-5 Everts (27) 478 [17:311] U3N Mains signalling 3 s
Y 10min (22) [ Voltage events
] Click to configure standards 478 | [18:0] Dip event Start
...l Clik to add module 480 | [18:1] Dip event Duration
.l Click to add module
a0 215 481 [18:7] Dip event Min
B Lk 1 482 | [18:3] Swell event Start
-y Click to add module 433 | [18:4] Swell event Duration
-3 Playback
Fe Vinual 484 [18:5] Swell event Max
Unmapped 485 [18:6] Interruption event Start
486 [18:7] Interruption event Duration
487 [18:8] Interruption event Min
488 | [18:9] Mains signalling event Start
489 [18: 10] Mains signalling event Duration
450 [18: 11] Mains signalling event Max
491 |[18:12] RVC event Start
3 >0 128 256 3B4 512 840 768 g6 qope 1040 |

ok || ey || cancat
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ibaPQU-S

The “EN50160” tab lists all signals calculated in the EN50160-compliant submodules.
The message “Fully compliant” against a green background confirms compliance with
the standard. If individual signals are disabled, the display changes to “Partially compli-

ant” on a white background.

This tab is only displayed if you have configured the EN50160 standard by clicking “Click

to configure standards...”.

ﬁ Configure standards for grid: Grid

Selection of standards:

pod

=l 0N ENS0160

----- DM Power frequency

[ 0IM Supply voltage variation
[ OIN Flicker severity

[« DIN Supply voltage unbalance
—[#]0IM Hamonic voltage
—[#]0IM Mains signalling voltage
----- 0K Voltage events

Cancel

10.3.2 EN50160 submodule: Power frequency
“General” tab
3+ iba /0 Manager ] b
NEEEED0R- @
Inputs | Quiputs | Groups | General iild| EN50160: Power frequency (11)
=-B8 ibaFOB-2i0-D ~
=K Link 0 DIN General | " Analog
2B PAU-S )
[ baPaL-s (0) v Basic
E ibaMS4xAl-380VAC (1) Medule Type ibaPQU-5"GridStandard part
.. [l ibaMS3A1AA00A (2) Locked False
] oxa Enabled True
X5 Name EN50160: Power frequency
3% Diagnostics (28) Module Ho. n
= ﬁ; Girid Timebase 25ms
WY £150160: Power frequency (11) Use name a3 prefix False
DIN EN50160: Supply voltage variatic ~ C"“ﬁm
-DIN EN50160: Flicker severity (14) v Update interval 10s
--0IM EN50160: Supply voltage unbala '_J"‘t Sfconds
OIN EN50160: Hamonic voltage (16) Amount 10
--0IW EN50160: Mains signalling voltag Mode Auto
DIN EN50160; Voltage events (18) ¥ Signzls based on ENS0160: Power frequency
EE Basic (19) : Power frequency Active
- o+ Phasor (20)
¥ Power (21)
. Spectum (23) ";‘:e"::meoﬂhe module.
|4 Unbalance (25) '
= @ Flicker severity (24)
/T, Commutation notches (26)
- 3% Everts (27)
- 10 min (22 v ~E
< ST s (o e s e 768 sss s 1040 Pooly Cancel
Basic settings
See PQU-S module, “General” tab, chapter 10.2.1
Q Time base
Each submodule has its own time base. The default setting should not be changed.
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Configuration

The “Configuration” section shows the characteristic value that is determined by this
module as well as the measurement interval. Here: Power frequency acc. to EN50160,
10s

You can enable or disable all signals of this module in a drop-down menu.

Power frequency Active E
|M
Inactive
“Analog” tab
- iba IO Manager ] x
DBEEEAE- By

'"P:s Outputs | Groups | General illd| EN50160: Power frequency (11)
B VB-Zio- ~

DIN General | " Analog

- Mame Function Input Unit. Active
[ baPaUs )

E ibaMS4xAl-380VAC (1) 0 Power frequency 10s Frequency Pawer grid Hz

[} ibaM53AI- 1471004 (2)

Rl ENS0160: Power frequency (11)

Note

All “Analog” tabs display the signals calculated in the corresponding submodule. It is
not possible to delete signals or add new signals. However, the listed signals can be
enabled or disabled individually.

Q Name

The names are assigned by default. To allow an unambiguous identification, they contain
the input channel, the characteristic value and the measurement interval. You can addi-
tionally assign two comments by clicking the |#" icon in the signal name field.

Q Function, input, unit
Displays the corresponding property

Q Active
Here you can enable or disable the signal.

Issue 1.5 55



Manual ibaPQU-S

10.3.3 Submodule EN50160: Supply voltage variation
“General” tab
&+ iba 1/0 Manager O X
DEEERE-
';v;;; ZOLSDMS Groups | General k| EN50160: Supply voltage variation (13)
B Link 0 0IN General | v Analog
=B PQUS _
[ baPaU-s () v Basic
- . ibaMS4xAl-380VAC (1) Module Type ibaPQU-5"Grid\Standard part
- ] baMS3xAl1A100A (2) Locked False
N K4 Enabled True
X5 Mame EN50160: Supply voltage variz
-4 Diagnostics (28) Module No. 13
=" ﬁ- Grid Timebase 25 ms
—-DIN EN50180: Power frequency (11) Use name as prefix False
BN ENS0160: Supply voltage variation (13) o LoTrreen
0N ENS0180: Flicker severty (14) ¥ Updste interval 10 min
--0IN EN50160: Supply voltage unbalance (15 Unit Minutes
--0IN EN50160: Hamanic voltage (16) Amount 10
--0IN EN50160: Mains signaliing voltage (17) Mode Auto
-DIN EN50160: Vokage everts (18) » Signals based en EN50160: Supply voltage variation
H} Basic (15) Supply voltage variatio Active
- o=+ Phasor (20)
* Power (21) Name
- |4 Spectrum (23)
) illi Ul:lba\ance 25 The name of the module.
- Flicker severity (24)
/Ty Commutation natches (26)
% Ewents (27)
X | T R
< > [0 o5 3ss 512 e 768 gv qgps 1040 Aoty Cancel
Basic settings
Q See Power frequency submodule, “General” tab, chapter 10.3.2.
Configuration
QU The “Configuration” section shows the characteristic values determined by this
module as well as the measurement interval. Here: Supply voltage variation acc. to
EN50160, 10 min.
U You can enable or disable all signals of this module in a drop-down menu.
Supply voltage variatioffz's= 4y= e
B
Inactive
“Analog” tab
T iba I/0 Manager O >
DBEEEEDE- By
.ng::.;; 2iOL[r)tr:uts Groups | General k| EN50160: Supply voltage variation (13)
B8 Link 0 OIN General | ™ Analog
EE’ PQU-S Name Function Input Unit Active
[ barau-s @)
] ibaMS&ALIB0VAC (1) 0 ULNRMS 10 min RMS UN: [1:0] L1 v
[l ibalM53xAl-1AA00A (2) 1 U2MRMS 10 min RMS U [Llz v
i; 2 U3NRMS 10 min RMS U3N: [1:3) v
i %% Diagnostics (28)
Lo Gid
IN EN50160: Power frequency (11)
[ ENS0160: Supply voltage variation (13)
O Name
The names are assigned by default. To allow an unambiguous identification, they contain
the input channel, the function and the measurement interval. You can additionally assign
two comments by clicking the #" icon in the signal name field.
Q Function, input, unit
Displays the corresponding property
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10.3.4

Q Active

Here you can enable or disable the signal.

EN50160 submodule: Flicker severity

“General” tab

7 ibalfO Manager
DBEEEEDE-

O et

Inputs | Outputs | Groups | General il EN50160: Flicker severity (14)
E-HR ibaFOB-Zio-D A
=8 Link 0 DIN General | Analog
=By PQU-S .
[ ibaPQU-S () v Basic
- E ibaMS4xAl-380VAC (1) Module Type ibaPQU-5%Grd"\Standard part
- W] baMS3xA1A/100A (2) Locked False
- XA Enabled True
- x5 Name EN50160: Aicker severity
-3 Diagnostics (28) Medule Na. 14
=" ;- Grid Timebase 25ms
~DIN EN50160: Power frequency (11) Use name as prefix | False
DIN ENS0160: Supply voltage variatic ¥ Configuration
BI ENS016D: Flicker severity (14) Lamp mode! 230V
01N EN50160: Supply voltage unbala Flicker !'—F‘Lt Voltages only
--DIN EN50160: Hamonic vohage (16) ¥ Update interval Zh
DIN ENSO160: Mains signaling voltag Uit Min.fes
DN EN50160: Voktage events {18) Amount 120
EE Basic (19) Mode Auto
%+ Phasor (20) ~ Signals based on EN50160: Flicker severity
Q Power [j-]) Flicker severity Active
4 Spectrum (23)
- p|4 Unbalance [.25). fora
T Flicker severty (24) The name of the medule.
(T, Commutation notches (26)
- % Events (27)
Y 10 min (2] v =
R SR S B | ﬁ
< > |0 e s a4 512 e 7ee  ese 1ope 1040 Aeply Cancel

Basic settings

O See Power frequency submodule, “General” tab, chapter 10.3.2

Configuration

Q To calculate the flicker, the lamp model to be used, 230 V or 120 V, has to be speci-

fied.

If the “Enable currents” option is “True” in the grid options, you need to indicate for each
conductor its impedance in Ohm.

“Analog” tab

-+ iba /0 Manager

BB PQUS
“[@ baPQUS (@)

i [l] baMS4xAl-380VAC (1)
[} baM53AAD0A 2)
X4

X5
j@ Diagnostics (28)

Grid
DIN EN50160: Power freguency (11)
0N EN50160: Supply voltage variatic
WY EN5016D: Flicker severity (14)

0 Name

OBEEBEEEEDE- By
Inputs | Outputs | Groups | General 4k
=-B8 ibaFOB-Zio-D A

=B Link 0

DIN General | " Analog
Name

0 UiN Flicker severity 230V Plt

1 U2N Flicker severity 230V Plt

2 U3N Flicker severity 230V Plt

Function

Flicker severity 230V
Flicker severity 230V
Flicker severity 230V

EN50160: Flicker severity (14)

Input

UIN: [0 L1
U2M: [1:1] L2
U3N: [1:3]

] X

Unit Active

The names are assigned by default. To allow an unambiguous identification, they contain
the input channel, the characteristic value and the measurement interval.

Q Function
Calculation function used

by ibaPQU-S.
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10.3.5

O Input
The signal used for calculation.

O Unit
Display of the relevant unit.

Q Active
Here you can enable or disable the signal.

EN50160 submodule: Supply voltage unbalance

“General” tab

& iba l/0 Manager [m] x
DBEEERDDE-
Inpute. [ e (e ildl| EN50160: Supply voltage unbalance (15)
aF0B-Zio-D ~
B Link 0 DIN General | "\ Analog
H-B PQUS :
[ baPaU-S 0 v Basic
. ibaMS4xAl-380VAC (1) Module Type ibaPQU-5Grid%Standard part
- [ll] ibaMS3xAF1A/100A (2) Locked False
x4 Enabled True
5 MName EN50160: Supply voltage unbalz
4% Diagnostics (28) Module Mo 15
= 5‘&- Grid Timebase 25 ms
-0IN EN50160: Power frequency (11) Use name a5 prefix False
~-DIN EN50160: Supply voltage variation (13) v Configuration
~DIN EN50160: Flicker severity (14) v Update interval 10min
RIN] EN50160: Supply voltage unbalance (15) Unit Minutes
~-DIN EN50160: Hamonic vokage (16) Amount 10
~0IN EN50160: Mains signaling voltage (17) Mode Auto
DIN ENS0T60: Vokage events (18) * Signals based on EN50160: Supply voltage unbalance
§E Basic (19) Supply voltage unbal Active
-5+ Phasor (20)
* Power (21)
- | 4 Spectrum {23}
-4 Unbalance {25) s
gD Flicker severty (24) The name of the module
/I Commutation notches (26)
- Ewents (27)
-F 10 min (22 w
& > Jo 18 35 334 51‘2 840 788 aflos e 1040 foh Canesl

Basic settings
Q See Power frequency submodule, “General” tab, chapter 10.3.2

Configuration

O The “Configuration” section shows the characteristic values determined by this
module as well as the measurement interval. Here: Supply voltage unbalance acc.
to EN50160, 10 min.

Q You can enable or disable all signals of this module in a drop-down menu.

Supply voltage unbalar =i}

|Ml
Imactive
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10.3.6

“Analog” tab

- iba 1/0 Manager

-~ W] ibaMS3eAI-18/1008 (2)
-4 Diagnostics (28)

= ok Grd

“-DIN EN50160: Power frequency (11)
M EMN50160: Supply voltage variatic
M EMN50160: Flicker severity (14)

[l EN5016D: Supply voltage unbalal

O Name

Unit
Yo

]

et

Active

DDEEEYE- By
=] ibaFOB-Zio-D ~
=] I;jl Link 0 DIN General | " Analog
o P.QUS Name Function Input
. ::::'IC;:SAI{?SDVAC m 0 Negative sequence unbalance 10 min Negative sequence unbalance Voltages

The names are assigned by default. To allow an unambiguous identification, they contain

the input channel, the characteristic value and the measurement interval.

O Function

Calculation function used by ibaPQU-S.

Q Input

The signals used for calculation.

Q Unit

Display of the relevant unit.

Q Active

Here you can enable or disable the signal.

EN50160 submodule: Harmonic voltage

“General” tab

- iba I/0 Manager
DDEEEDE-

Inputs | Outputs | Groups | General q
/=88 baFOB-Zio-D
=B Link 0
=By PQU-S
[ baPQU-5 ()
- [l] ibaM34xAl-380VAC (1)
] ibams2en- 141008 2)
- [ xa
4% Diagnostics (28)
- ff Grid
--0IN EN50160: Power frequency (11)
01N EN50160: Supply voltage variation
01N EN50160: Ricker severity (14)
01N EN50160: Supply voltage unbalar
sl EN50160: Hammoriic voltage (16)
01N EN50160: Maing signalling voltage
DIN EN50160: Voltage events (18}

-

DIN General | "\ Analog

+ Basic
Medule Type ibaPQLU-5'Grid\Standard part
Locked False
Enabled True
Mame EN50160: Harmonic voltage
Module No. 16
Timebase 25 ms
Use name as prefix False
v Configuration
%  Update interval 10 min
Unit Minutes
Amount 10

Mode

w Signals based on

Auto
EN50160: Hamonic voltage

O

X

EN50160: Harmonic voltage (16)

}E Basic (19) Harmenic voltage | Active
.5 Phasor (20) *  Limit profiles
4 Power (21) Harmonic profile EN50160 - Low voltage — Hamonics
& Spectum (23)
illi Unbalance (25) Name
4P Flicker severty (24) The name of the module.
./, Commutation notches (26)
# Everts (27)
r 10 min (22) o SN
< > [0 i o6 3 510 60 7es e 1npe 1040 Cancdl

Important note

The total number of Harmonic voltage and Spectrum submodules per ibaPQU must
not exceed nine (9) to avoid overloading the system.
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Basic settings
Q See Power frequency submodule, “General” tab, chapter 10.3.2

Configuration

Q The “Configuration” section shows the characteristic values determined by this
module as well as the measurement interval. Here: Harmonic voltage acc. to
EN50160, 10 min.

Q You can enable or disable all signals of this module in a drop-down menu.

Harmonic voltage Active

| Inactive |

“Analog” tab

& ibal/O Manager O *
DBEEEE - By
Inputs | Outputs | Groups | General illdl EN50160: Harmonic voltage (16)
=l ibaFOB-Zio-D
B--'E:'L Li_nk 0 DIN General | " Analog
= PaUs i Name Function Order Unit Active
[ baPQU-S (0)
[ ibaMSaxAI380VAC (1) v ClEmrm S 2
@ ibaMS3IxAF1A/00A (2) 0 U1iN Fundamental 10 min Fundamental v
X‘; 1 |UINTHD 10 min THD 40| %
- ox
3% Diagnostics (28) 2 U1N Relative harmonic DC 10 min Relative harmonic 0%
= ﬁ Grid 3 U1N Relative harmonic 1 10 min Relative harmonic 1%
~-0IN EN50160: Power frequency (11) 4 |UIN Relative harmonic 2 10 min Relative harmanic 2%
-DOIN EN50160: Supply vottage variation (1 5 TG e = e e — y T
DIN ENS0T60: Flicker severty (14} elative harmonic min elative harmanic
-DIN EN50160: Supply voltage unbalance 6 U1N Relative harmonic 4 10 min Relative harmonic 4| %
gll} EN50160: Hamonic voltage (16) _ 7 U 1N Relative harmonic 5 10 min Relative harmonic 5| %
g:: E::gl Eg v:&gz:'i::':fl:;;tage M & |umRelative harmaric 6 10 min Relative harmonic 6%
3} Basic (19) 9 U1N Relative harmonic 7 10 min Relative harmonic 7| %
- e+ Phasor (20) 10 U1N Relative harmonic 8 10 min Relative harmonic 8 %
% Power 21) 11 U1N Relative harmonic 3 10 min Relative harmonic 9| %
4 Spectrum (23)
" Unbalance (25) 12 UM Relative harmonic 10 10 min Relative harmonic 10| %
@ Flicker severity (24) 13 U 1N Relative harmonic 11 10 min Relative harmanic 11(%
=L léomr:m;ﬂ?o;n notches (26) 14 U1N Relative harmonic 12 10 min Relative harmonic 12| %
# Events (
Y 10min Izzf) 15 U1N Relative harmonic 13 10 min Relative harmanic 13(%
ick to configure standards U1N Relative harmonic 14 10 min Relative harmonic 14| % v
Click i dard: 16 | h I h [v]
* Click to add module ... 17 U1N Relative harmonic 15 10 min Relative harmonic 15| %
iy Click to add module ... - - - - 5
215 18 U1N Relative harmonic 16 10 min Relative harmonic 16| %
- Link 1 19 U1N Relative harmonic 17 10 min Relative harmonic 17| %
#;"#yg"ctm add module .. 20 |U1N Relative harmonic 18 10 min Relative harmonic 18|%
|+ nnr Playbach
21 " . . . .
- Fe Virtual U1M Relative harmonic 18 10 min Relative harmanic 19 %
BB Unmapped 22 U1N Relative harmonic 20 10 min Relative harmonic 20| %
23 U1N Relative harmonic 21 10 min Relative harmonic 21| %
e te u - . P . — hd
T T T [k ]
< >l i 256 3 512 ew 768 s iope 1040 ek Cancel

The EN50160 submodule: Harmonic voltage calculates the harmonics 1 - 50 for each
input channel plus the fundamental frequency and the total harmonic distortion (THD) in
10 minute measurement intervals. To calculate the THD, the EN50160 standard only
takes harmonics 1-40 into account. In the signal display, the signals are grouped by input.
Click the <+> sign before the group name to show the signals of a group.

U Name

The names are assigned by default. To allow an unambiguous identification, they contain
the input channel, the function, the order and the measurement interval. You can addi-
tionally assign two comments by clicking the |#"| icon in the signal name field.

Q Function, order, unit
Displays the corresponding property

Q Active
Here you can enable or disable the signal.
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10.3.7 ENb50160 submodule: Mains signalling voltage

“General” tab

3 iba 1/0 Manager m} x
DOEEBEAE-HUIBERBIEEB

| inputs | Outputs | Groups | Genera | ild| EN50160: Mains signalling voltage (17)
‘B8 ibaFOB-Zio-D ~

-8 Link 0 DIN General | "\ Analog

=By PQUS _
-[Al baPQU-S () v Basic
. ibaMS4xA-380VAC (1) Medule Type ibaPQU-5'Grid“Standard part
.. ll] ibaMS3A--1A/100A (2) Locked False
. x4 Enabled True
. X5 MName EN50160- Mains signalling voltal
-5 Diagnostics (28) Module No. 17
=N ﬁ Grid Timebase 25 ms
01N EN50160: Power frequency (11) Use name as prefix False
DIN ENSD160: Supply voltage variation {13) ~ Configurabon
~DIN EN50160: Flicker severity (14) »  Update interval 3s
-~0IN EN50160: Supply voltage unbalance (15 Unit 200 ms
-DIN EN50160: Hamonic voltage {16) Amount 15
BT ENG0160: Mains signalling vokage (17) Mode Futo
~DIN EN5D16D: Voage events (18) ~ Signals based on EN50160: Mains signalling voltage
5}5 Basic (19) Mains signalling volt Active
o+ Phasor (20)
— 4 Power (21)
_|r Spectrum (23) Name
Pl Unbalance (25) The name of the module.
@ Flicker severity {24)
-\ Commutation notches (26)

#% Events (27)

< Sl A RaBRASNRENT™ ]
< > |0 128 256 384 512 640 768 ie 1040 Aeply o

Basic settings
Q See Power frequency submodule, “General” tab, chapter 10.3.2

Configuration

O The “Configuration” section shows the characteristic values determined by this
module as well as the measurement interval. Here: Mains signalling voltage acc. to
EN50160, 3 s.

U You can enable or disable all signals of this module in a drop-down menu.
Mains signalling voltaglf =0 =] E

Inactive
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[13 ”
Analog” tab
- iba /0 Manager [m] X
DBEEED - By
Inputs | Outputs | Groups | General il EN50160: Mains signalling voltage (17)
8 ibaFOB-2i0-D A
=B Link0 DIN General | "\ Analog
=B PQU-S _ MName Function Order Unit Active
[l ibaPQUS @) -
- [l] baMS4xA-IBOVAC (1) | 3 = Group: UIN [1:0]: L1 &
@ ibaMS3Al-1A00A (2) 1} U1iN Fundamental 3 s Fundamental v
X; 1 U1N Relative harmonic DC 3 s Relative harmonic 0%
. | x
33 Disgnestics (22) 2 |UINRelative harmonic 13 s Relative harmonic 1%
= ﬁ- Grid ' 3 U1N Relative harmonic 2 3 5 Relative harmonic 2%
--0IN EN50160: Power frequency {11) 4 U 1N Relative harmonic 3 35 Relative harmonic 3(%
OIN ENB016D: Supply vaoltage variation (13} - - -
DIN ENB0160: Ficker severty (14) 5 U1N Relative harmonic 4 3 5 Relative harmonic 4| %
-0IN EN50160: Supply valtage unbalance (15 ] U1N Relative harmonic 5 3 s Relative harmonic 5| %
~DIN EN50160: Hamoric voitage (16) 7 |UINRelative harmonic 6 35 Relative harmonic 6 %
2 EN5016D: Mains signalling voltage (17) " N y
g g g ) 3 7
I ENGD150: Viokage everts (18) U1N Relative harmonic 7 3 s Relative harmonic 7|%
-7 Basic (19) 9 U1N Relative harmonic 8 35 Relative harmonic 8|%
- g Phasor (20} 10 U1N Relative harmonic 9 35 Relative harmonic 9|%
- Power 21) 1 U1N Relative harmonic 10 3 s Relative harmonic 10| %
- |4 Spectum (23)
bl Unbalance (25) 12 U1N Relative harmonic 113 s Relative harmonic 11|%
&P Flicker severty (24) 13 U1N Relative harmonic 12 3 s Relative harmonic 12| %
k) ?mr":m;t?” notches (26) 14 |UINRelative harmonic 13 35 Relative harmonic 13 %
¥ Everts |
Y 10min |2£) 15 U1iN Relative harmonic 14 3 s Relative harmonic 14| %
-] Click to configure standards 156 U1N Relative harmaonic 15 3 s Relative harmonic 15 %%
* Click to add module ... 17 U1N Relative harmonic 16 3 s Relative harmonic 16| %
g Click to add module ... . - -
41 215 18 U1N Relative harmonic 17 35 Relative harmonic 17 %
0-B Link 1 13 U1N Relative harmonic 18 3 s Relative harmonic 18| %
iy Click to add module ... 20 U1N Relative harmonic 19 3 s Relative harmonic 19| %
| Playback hd
e Vitual v T [ o]
< > |0 s 9% 3w 512 e 7 gos wppe 1040 Aoty Cancsl

The EN50160 submodule: Mains signalling voltage calculates the harmonics 1-50 and
the interharmonics 1-50 for each input channel plus the fundamental frequency and the
DC component, in 3 second measurement intervals. In the signal display, the signals are
grouped by input. Click the <+> sign before the group name to show the signals of a
group.

Q Name

The names are assigned by default. To allow an unambiguous identification, they contain
the input channel, the function and the measurement interval. You can additionally assign
two comments by clicking the #" icon in the signal name field.

O Function, order, unit
Displays the corresponding property

Q Active
Here you can enable or disable the signal.
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10.3.8

EN50160 submodule: Voltage events

“General” tab

- iba 110 Manager

TEEEMIC-OU BEIEB

[m] x

1040

Apply

Cancel

| inpute |Outputs | Groups | General | ila| EN50160: Voltage events (18)
~
JD\N General If\f Analog l I Digtal 1
~ Basic
- ibaMS4xAl-380VAC (1) Module Type ibaPQU-5\Grid\Standard part
] ibamsaxa1A/100A (2) Locked False
x4 Enabled True
. B ®5 Name EN50160: Voltage events
%% Diagnostics (28) Module Meo. 18
=8 ﬁ Grid Timebase 25ms
.-0IN ENS0160: Power frequency (11) Use name as prefix False
-0IN EN50160: Supply voltage variation (1 S Cnnﬁglﬁm
DI ENSD160: Flicker severity (14) v Update.lnterval Zﬂms
--0IN EN50160: Supply voltage unbalance '\J”‘ Pfﬂﬂdﬂ
--0IN EN50160: Hamonic voltage (16) Amount 1~
-0l EN50160: Mains signalling voltage (1 Made Auto
W ENSD160: Voltage events (18) ¥ Signals based on EN50160: Voltage events
-2 Basic (19) N ] Voltage events Active
- 3+ Phasor (20)
¥ Power(21)
- |4 Spectrum (23) Name
~p|{ Unbalance (25) The name of the module.
& Flicker severty (24)
../ T, Commutation notches (26)
- % Events (27) v
P 1] 128 256 384 512 640 763 536 1024

Basic settings

Q See Power frequency submodule, “General” tab, chapter 10.3.2

Configuration

Q The “Configuration” section shows the characteristic values determined by this
module as well as the measurement interval. Here: Voltage events acc. to
EN50160, half period.

O You can enable or disable all signals of this module in a drop-down menu.
Voltzge events

“Analog” tab

Active

S
Inactive

I ibali0 Manager

TEEEBEIIC-HN|EBGBEEHE

s TOLrtpuls leups lGeneraI ]

= PaU-s

DIN General | "\ Analog | I Digtal |

illd| EN50160: Voltage events (18)

Name Function Input Unit Active
ibaPQU-5 (0) ) -
baMS5&xAI380VAC (1) 0 Dip event Start Dip event Voltages s
- [} baM53xA-1A/100A (2) 1 Dip event Duration Dip event Voltages s
i‘; 2 Dip eventMin Dip event Voltages v
3% Diagnastics (28) 3 Swel event Start Swel event Voltages s
= ﬁ Grid 4 Swell event Duration Swell event Voltages S
~-0IN EN50160: Power frequency {11} 5 Swel event Max Swell event Voltages W
~0IM EN50160: Supply voltage vanation {1 6 et r— 5 =
DIN EN50160: Ficker severiy {14) nterruption event Star nterruption even oltages [
DIN EN5S0160: Supply voltage unbalance 7 Interruption event Duration Interruption event Voltages =
DIN EN50160: Harmenic voltage (16) 8 Interruption event Min Interruption event Voltages W
g:: |gna\||ng age a S Mains signalling event Start Maing signalling event Voltages s
-3 Basic (19) 10 Maing signalling event Duration Maing signzlling event Voltages s
~ s+ Phasor (20) 11 Mains signaliing event Max Maing signalling event Voltages v
- Power 21) 12 RVC event Start RVC event Voltages s
= Spectrum (23)
’ ‘ Unbalance (25) 13 RVC event Duration RVC event Voltages =
@ Flicker severity (24) 14 RVC event Delta Umax RVC event Voltages Ul
- Commutation notches (26) 15 RVC event Delta Uss RVC event Voltages v
- #% Events (27)
-Y 10min (22)
-1 Click to confioure standards ... he
> |0 e e 5 60 78 sos 1024 1040 Porly Corcel
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The EN50160 submodule: Voltage events calculates the RMS value for each input chan-
nel.

Q Name
The names of the voltage events are assigned by default. You can additionally assign
two comments by clicking the '#/ icon in the signal name field.

Q Function, input, unit
Displays the corresponding property

Q Active
Here you can enable or disable the signal.

Digital tab
I iba /0 Manager O X
DBEEBERDE- By
Inputs | Outputs | Groups | General iild| EN50160: Voltage events (18)
E-B8 ibaFOB-Zio-D ~
=k Link 0 OIN General | " Analog | Il Digital
=B PaUS . Name Function Active
- [fl ibaPQU-S () ) ;
@ ibaMS4xAl-380VAC (1) 0 Dip event Dip event
@ ibaMS3Al-1A/100A (2) 1 Swell event Swel event
o Xé 2 Interruption event Interruption event
% Diagnostics (28) 3 Mains signallng event Mains signalling event
= f Grid 4 RVC event RVC event
i-OIN EN50160: Power frequency (11)
01N EN50160: Supply voltage variation (1
OIN EN50160: Flicker severity (14)
OIN EN50160: Supply voltage unbalance
OIN EN50160: Hamoanic voltage (16)
DN EN50160: Mains signaling voliage {1
il[Y) EMNS0160: Voltage events (18)

U Name
The names of the voltage events are assigned by default. You can additionally assign
two comments by clicking the #" icon in the signal name field.

Q Function
Displays the corresponding property
Q Active

Here you can enable or disable the signal.

10.3.9 Basic submodule

“General” tab

- ibal/O Manager m} K
9
DBEERDDE-
Inputs | Outputs | Groups | General 4 b Basic (1 9)
EI--- ibaFOB-Zio-D ~
=B Link 0  General | " Analog
=By PaU-S )
..... @ ibaPQL-5 (0} w Basic
E ibaMS4xAl-380VAC (1) Module Type ibaPQU-54Grid"\Basic
- ] baMS3AF1A/1004 (2) Locked False
o [ wa Enabled True
] ®5 Name Basic
3% Diagnostics (28) Maodule No. 19
=8 ﬁ; Grid Timebase 2ms
~OIN EN5D160: Power frequency (11) Use name as prefix False

--DIM EN50160: Supply voltage variation {1
DIM ENS0160: Flicker severity {14)

-DIM EN50160: Supply voltage unbalance Name

--OIN EN50160: Hammenic voltage (16) The name of the module.

-DIM EN50160: Mains signaliing voltage (1

--0IN EN50160: Voltage events (18)

o Basic (19)
- i+ Phasor (20)
- ¥ Fower 20 v T
< > |0 ize 2% 384 512 e40 768 i02e 1040 Aoply =
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Basic settings
Q See Power frequency submodule, “General” tab, chapter 10.3.2

“Analog” tab

- iba l/0 Manager O X
ODEEEDE- By (B
Inputs | Outputs | Groups | General 1k Basic (1 9)
-8R baFOB-Zio-D ~
ok Link D 45 General | "\ Analog
oy PaUS . Mame Uniit Active
[ baPQU-S (0) )
@ ibaMS4«Al-380VAC (1) [=l Input: Reference signal [1:0]
@ ibaMS3cAI-1AD0A (2) 0 Power frequency half period Hz
x; 1 Power frequency Hz
] -
3% Diagnostics (28) [ 3 = Input: UIN [1:0]: L1
=8 ﬁ Grid 2 UIN RMS half period v
01N EN50160: Power frequency (11) 3 11N Peak value half period v
--0IM EN50160: Supply voltage variation (1 . 5
~DIN ENSO160: licker severty (14) *+  |UtdRecticdyauchelfperiod v
-0IN EN50160: Supply voltage unbalance 5 U1N Frequency half period Hz
--0IN EN50160: Harmanic voltage (16) 5 U1N RMS W
--0IN EN50160: Mains signalling voltage (1
7 v
.DIN EN50160: Voltage events (18) LA A U
H; Basic (19) 8 U1N Rectified value W
%+ Phasor (20} 3| UINFrequency Hz
4 Power '-21)_ 10 U1N Phase angle rad
4 Spectrum (23)
|4 Unbalance (25) 11 |UIN Form factor
@ Flicker severity (24) 12 |UIN Crest factor
- I\, Commutation notches (26) Input: UZN [1:1]: 12
- 4 Everts (27)
Y 10min (22) Input: U3N [1:3]
-] Click to corfigure standards ... Input: 11 [2:0]: Channel 0: &,25A max
* Click to add module ... Input: 12 [2:1]: Channel 1: 6,254 max
-l Click to add module ..
He0 215 Input: I3 [2:2]: Channel 2: 6,25A max
- Link 1 w Tl I
< > D 128 256 384 512 G40 768 10e 1040 Aeply Cancel

The Basic submodule captures the following characteristic values:
= Power frequency in 200 ms and half period measurement intervals, respectively

= For each input: RMS value, peak value, rectified value and frequency in 200 ms
and half period measurement intervals

= For each input: Phase angle, form factor, crest factor, measurement interval
200 ms.

In the signal display, the signals are grouped by input. Click the <+> sign before the group
name to show the signals of a group.

O Name

The names are set by default but can be edited. To allow an unambiguous identification,
they contain the input channel and the characteristic value. You can additionally assign
two comments by clicking the |#"| icon in the signal name field.

O Unit
Display of the relevant unit.

O Active
Here you can enable or disable the signal.
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10.3.10 Phasor submodule

“General” tab

- iba /0 Manager

O X

PEOERENR-NEBGEDE
Inputs | Outputs | Groups | General | | Phasor (20)
(-8R baFOB-2i0-D ~
2B Link 0 i+ General | " Analog
=-E PQUS .
----- E baPQU-s (@) v Basic
. ibaMS4xAl-3B0VAC (1) Module Type ibaPQU-5'Grid\Phasor
- [l] ibaM53AI1A1D0A 2) Locked False
o [ x4 Enabled Tue
El X5 Name Phasor
3% Diagnostics (28) Module No. 20
=S ﬁ Grid Timebase 2ms
--0IN EN50160: Powerfrequency (11) Use name as prefix False
--0IN EN50160: Supply voltage variation (1
--0IN EN50160: Flicker severity (14)
--0IN EN50160: Supply voltage unbalance Name
--DIM EN50160: Harmonic voltage (16} The name of the module.
-DIM EN50160: Mains signalling voltage {1
-DIM EN50160: Voltage events (18)
32 Basic (19)
2 Phasor (20)
* Power (21) v
| Crrrbo e 1T
> |0 728 25 384 512 640 768 1004 1040 Poply Cancel
Basic settings
““ ”
Q See Power frequency submodule, “General” tab, chapter 10.3.2
13 ”
Analog” tab
- iba /0 Manager O *

DEEEEIDE-TNM

En (&

H B

@s ]Outputs ]Gmups ]General ]

(-8R baFOB-2i0-D

--0IN EN50160: Power frequency (11)
-DIM EN50160: Supply voltage variation (1
-DIM EN50160: Flicker severity (14)

-DIM EN50160: Supply voltage unbalance
--DIM EN50160: Harmonic voltage (16}
-DIM EN50160: Mains signalling voltage {1
-DIM EN50160: Voltage events (18)

illdl Phasor (20)

=B Lk 0 "\ Analog
EIE’ PQU-5 MName Unit Active
----- [ baPaU-s @) -
- [} ibaMS4xAl-380VAC (1) L3 = Input: UIN [1:0]: L
- [} ibaMS3xAI1A/1004 (2) 0 u v
;; 1 U1NM Phase angle rad
X . 2 U1N Frequency Hz
'}@ Diagnostics (28)
= Grid Input: U2N [1:1]: L2

Input: U3N [1:3]

Input: 11 [2:0]: Channel 0: 6,25A max

Input: 12 [2:1]: Channel 1: 6,25A max

Input: I3 [2:2]: Channel 2: 6,25A max

32 Basic (19)
2 Phasor (20)
4 Power (21)

1

Commbm s ST

<

v

z 0 128 256 384 512 640 763

1040

1024

Apply

Cancel

The Phasor submodule captures the following characteristic values for each input:

= RMS value, phase angle, frequency, measurement interval 200 ms

In the signal display, the signals are grouped by input. Click the <+> sign before the group
name to show the signals of a group.

O Name

The names are set by default but can be edited. To allow an unambiguous identification,
they contain the input channel and the characteristic value. You can additionally assign
two comments by clicking the [#" icon in the signal name field.

Q Unit
Display of the unit.

Q Active

Here you can enable or disable the signal.

66

Issue 1.5



Manual

Display in the phasor diagram (phasor view)
The voltage and current characteristics of the 3 phases can be visualized in a phasor

diagram.

Click the }_' button in the ibaPDA toolbar to display the phasor diagram.

Hold the mouse button down and drag the Phasor or Basic module from the signal tree

on the left onto the display.

ibaPDA vB.2.2

File Configure View Help

o] (4] - 0] @
ibaPDA signal tree
[ 0.baPQU-S
-] 1. baMS4xal-380VAC
[ 2 ibaMs3AI-1AT00A
[ 3.ibaMS3HAI1AA00A

Dy Phasor = Spectrum

AP HEEEGMEEER o mOE S

? % ||/ PQu phasor 1

S® @
Input RMS

Phase (%)

Frequency {Hz)

y =1

30,495 A 1,668

50,024

3% 5 Diagnostics

- foe 8. Vinuel

-IEC 9. I[EC61000-24 Class 1: Netzrequenz

IEC 10. IEC61000-2-4 Class 1: Langsame Spannui
-1EC 1. IECE1000-2-4 Class 1: Flickerstarke

-1EC 12. IECE1000-2-4 Class 1: Spannungsunsymm
-1EC 13. IEC61000-2-4 Class 1: Oberschwingungss
IEC 14 IECE1000-2-4 Class 1: Spannungsereignis

—> |z
—> |z
—>
— | UM
—P |21
— L3N

31,024 A
32,898 A
11,513 A

253,989
119,602
183,032

235,563V 359,

235,814V 239,

234,255V 119,933

50,028
50,038
71,294
50,028
50,029

50,029

0OIN 50. EN50160: Power frequency

-0IM 51. EN50160: Supply voltage variation
-0IM 52. EN50160: Flicker severity

-DIN 53, EN5016D: Supply vohtage unbalance
OIN 54. EN50160: Harmonic voltage

OIN 55. EN50160: Mains signalling voltage
-0IM 56. EN50160: Voltage events

o0°

-2 60. Basic
Lo, 61 Spectum LN
.. 52 Spectum 2N
.. 63. Spectrum L3N
- ., 65. Spectum I1
- .. 66. Spectum 12
1., 67. Spectum 13
68. Spectrum In

ilﬁ €9. Unbalance
-4 70. Power
-3 80. Flicker severity
-/, 81. Commutation notches
-+ 82 Phasor

Y 95. Aggregation (10 5)
-"W 96. Aggregation (10 min)
W 97. Agaregation (1 h)
Y 98. Aggregation (2h)
2% 99 Service

& 500. ibaQPanel input
- Ly 600. Trigger module
- Ly 601. Trigger module
- fo 700. HD-Everts

f 997 Leistung
- f 998 Timesync
- Fe 999, Sysinfo

<
v Signals O Search

Phasor | Power | P1 | P2 | P3 | Unbalance

Grid

= Filled arrowheads: RMS value of voltage in the corresponding phase angle

= Empty arrowheads: RMS value of current in the corresponding phase angle

Note

In TN systems (TN-C, TN-S, TN-C-S), measurements are made against the neutral
point (neutral conductor N). Since there is no connection to the neutral point in IT sys-
tems, a different representation may occur in IT systems.
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10.3.11 Power submodule

“General” tab

- iba /0 Manager

ibaFOB-Zi0-D

B Link 0

- PQU-S

----- [ ibaPaU-s (o)
- [} baMS4xAl-380VAC (1)
- [} baMS3AI-1A100A (2)

.. WA

3% Diagnostics (28)

= Grd

--0IN ENB0160: Power frequency (11)
~0IN EN30160: Supply voltage variation (1
~DIN ENS0160: Ficker severty (14)

--0IM EN50160: Supply voltage unbalance
-0IN EN50160: Harmonic voltage (16)
-0IN EN50160: Mains signalling voltage (1
-0IN EN50160: Voltage events (18)

-3z Basic (19)

- =+ Phasor (20)

-y

)
Spectrum (23)
L‘. Unbalance (25) W

[ P PP Y18

DEEEEAE-M0N0 B R EEB
@slompmsl(}mups lGeneraIl 4 B

* General f\/ﬂnalog

Power (21)

[} X

~ Basic
Module Type
Locked
Enabled
Name
Module Ne.
Timebase
Use name as prefix
~ Configuration
Enable distortion power

ibaPQU-5\Grid\Power
False

True

Power

21

2ms

Falsz

False

Name
The name of the module.

0 128 256 384 512 640 768

e 1040

Apply

Cancel

Basic settings

U4 See Power frequency submodule, “General” tab, chapter 10.3.2

Configuration
U Enable distortion power

Set this option to “True” if you want to activate the calculation of the distortion power.

“Analog” tab

- ibal/0 Manager

DBEBEEIILC-TN&BGBIEHE

ibaM54xAl-380VAC (1)
ibaM53A1A/100A (2)

3% Diagnostics (28)

= Gid

0N EN50160: Power frequency (11)

~DOIN EN50160: Supply voltage variation (13)
--0IM ENB0160: Flicker severty (14)

-~ OIN EN50160: Supply voltage unbalance (15]
--0IM ENEB0160: Harmonic voltage {16)

~0IN EN50160: Mains signalling volttage (17)
--DOIM EN50160: Voltage events (18)

[N Y I S P R X R,

E e T

% Genera |V Analog

[m] x

MName Unit Active

= Grid
Grid P w
Grid @ war
Grid Q1 fundamental reactive power var
Grid § VA
Grid Active energy kwh
Grid Reactive energy kvarh
Grid Fundamental reactive energy kvarh
Grid Apparent energy kvish
Grid Power factor

-2 Basic (19) 4
&+ Phasor (20) L] LiP w
* 10 L1Q war
- |4 Spectrum (23)
. ’ ‘ Unbalance (25) 11 L1 Q1 fundamental reactive power var
- @ Flicker severity (24) 12 L1s VA
L) téu:;mg;n notches (26} 13 L1P Peak value W
- %% Events
Y 10min (22) 14 L1 Active energy kwh
-] Click to configure standards .. 15 L1 Reactive eneray kvarh
- iy Click to add module . 16 L1Fundamental reactive energy kvarh
iy Click to add module ...
G0 2.15 17 |L1Apparent energy kvah
H- B Link 1 18 L1 Power factor
.y Click to add madule ... 19 L1 Cosinus phi
-7 Playback >
[ foe Vitual
BB Unmapped L3
< >0 128 286 3e4 512 eaD 7R ie 1040 Aeply Cancel
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Depending on the AC/DC setting and the configured grid inputs, the Analog tab con-
tains different characteristic values.

AC/DC =DC

Only active power, peak value and active energy are calculated.

AC/DC =AC
The following values are calculated for each phase:

= Active power & active energy

= Reactive power & reactive energy (with and without sign)

= Apparent power & apparent energy

= Fundamental reactive power & fundamental reactive energy
= Distortion power & distortion energy

= Peak value

= Power factor

= cos Phi

In a star grid with N/PE and in a grid without N/PE, the above values are also calculated
for the overall grid, with the exception of cos phi and peak value.

O Name

The names are set by default but can be edited. To allow an unambiguous identification,
they contain the input channel and the characteristic value. You can additionally assign
two comments by clicking the |#" icon in the signal name field.

Q Unit
Display of the unit.

Q Active

Here you can enable or disable the signal.

Display in the phasor diagram

The power characteristic values can be visualized phase-wise or for the entire grid using
a phasor diagram.

Click the }_' button in the ibaPDA toolbar to display the phasor diagram.

Hold the mouse button down and drag the Power module from the signal tree on the left
onto the display.
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2% ibaPDAVE22

File Configure View Help

MR G T D % | rrweresoecnn Mg O @ | EEEW A PER @ OES

ibaPDA signal tree o x JPQUphmrlw 4 b x
@ 0. baPau-s A
- 1. baMs4xAl-380VAC ® @
-l 2. baMS3A-1A/100A Function Amplitude Phase (%)
[ 2. ibaMs3AR1A/100A R
a3 5 Diagnostics r = 5875,636
- fo 8. Virtuel —» 359,814
-1EC 9. IECE1000-2-4 Class 1: Netzfrequenz 6996,363
1EC 10. IEC61000-2-4 Class 1: Langsame Spannut a
-IEC 11. IECE1000-2-4 Class 1: Flickerstarke
-IEC 12, |[ECE1000-2-4 Class 1: Spannungsunsymm
-1EC 13. IEC61000-2-4 Class 1: Oberschwingungss
1EC 14. IECE1000-2-4 Class 1: Spannungsereignis
-0IM 50. EN507160: Power frequency
-0IM 51. EN50160: Supply voltage variation
DIN 52. EN5018D: Flicker severity
DIN 53. EN50160: Supply voltage unbalance
-0IM 54, EN50160: Hamonic voltage
-0IM 55. EN50160: Mains signalling voltage
DIN 56. EN5016D: Voltage events
-4 6D, Basic
-1, 61 Spectum UTH
- .. 62. Spectrum UZN
L., 63 Spectrum L3N
- 1., 65. Spectrum I1
-], 66. Spectrum 12
L. 67 Spectum I3
8. Spectrum In
-p|4 69. Unbalance
B W 70. Power
2 30, Flicker severity
-/ T, 81. Commutation notches
-# 82. Events
-W 95. Aggregation (10 s}

W OC Nrmndinn 10 il

<
—l'r\/ Egﬂslp Seard'\J Phasor | Power |P1 | P2 |P3 Unbalance]

Grid

10.3.12 Spectrum submodule

“General” tab

- iba I/0 Manager O X
DEOEBEEAIG-HNEBMGIEB

Inputs ] Outputs leups lGeneraI ] 4 Spectrum (23)
- ~
L General | " Analog

baPQU-5 (0) fgionc
baMS4xAl-3B0VAC (1) Module Type ibaPQU-5%Grid\Spectrum
baMS3xAl-14/1004 (2) Locked False

Wd Enzbled True

] %5 Name Spectrum
3% Diagnostics (28) Module No. 23
(=" ﬁ Girid Timebase 2ms

~0IN EN50160: Power frequency (11) Use name as prefix False

--0IN EN50160: Supply voltage variation (1 ¥ Configuration

--DIN EN5D160: Flicker severty (14) Input Not specified

-0IN EN50160: Supply voltage unbalance Update interval FFT window

-DIN EN50160: Harmonic voltage (16) Harmenic values Relative

-0IN EN50160: Mains signalling voltage (1° Ensble phase calcultion | False

-0IN EN50160: Voltage events (18) Interference factor Disabled
= Basic (19) ¥ Limit profiles

" Phasar (20) Harmenic profile <No profile>
¥ Power (21) Interharmenic profile <No profile>

- Jﬁ Unbalance {25) Name

@ Flicker severity (24) The name of the module.

(I, Commutation notches (26)

- 5% Ewverts (27)

- 10min (22)

: Click to corfigure standards v

B Ol 10 et o T T D) |

< > |0 i 256 e+ 512 e 7es  qnpe 1040 Aeply o]

° Important note

The total number of Harmonic voltage and Spectrum submodules per ibaPQU must
not exceed nine (9) to avoid overloading the system.

Basic settings
U See Power frequency submodule, “General” tab, chapter 10.3.2
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Configuration
O Input
Select the input signal.

Q Update interval
If the spectrum is required in another update time than 200 ms, you can set here as a
default which time interval should be used.

O Harmonics values
Select whether to measure relative or absolute harmonics/interharmonics.

Q Enable phase calculation
The corresponding phases for the harmonic values are also calculated.

Q Interference factor

Interference factor
Type: TIF v
Momalization: Hn/H1 “
Harmanic Weight A
1 0
2 0
3 0
4 0
5 0
5] 0
7 0
3 0
9 a
10 0
11 0
12 0 W
DK Cancel

Different calculation types can be selected for an interference factor.

= Type:
TIF (acc. to IEEE Std. 519): Describes the effects of harmonic voltages or cur-
rents on communication systems near transmission lines.

THFF: European version of the TIF defined by the CCITT (Comité Consultatif In-
ternational Téléphonique et Télégraphique), now ITU-T, in 1978.

Linear: General calculation formula with harmonic values without squaring.
Square: General calculation formula with squared harmonics

Psophometry up to 50th harmonic can be mapped using the type square and the
normalization Hn.

Since ibaPDA supports only one weighting factor per harmonic, the factors have
to be multiplied first for psophometry and specified as total weighting factor per
harmonic.
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= Normalization:
Hn/H1: All harmonics are normalized to the value of the fundamental frequency;,
i.e. divided by this value. This corresponds to the relative values in ibaPDA, how-
ever without the factor 100 for percent.

Hn/RMS: All harmonics are normalized to the RMS value, i.e. divided by the RMS
value

Hn: absolute value of the harmonics

Limit profiles

With this option you can predefine a limit profile for the harmonics or the interharmonics.
This profile can be displayed in the Spectrum view. In addition, the predefined limits are
saved as additional information in order to facilitate a later analysis.

You will find further information how to configure additional profiles in the chapter 10.3.1
“Grid module®.

“Analog” tab

& iba /O Manager [m] X
DBEEERE- By (B
Inputs | Outputs | Groups | General 4 b Spectrum (23)
-] baFOB-Zio-D
EI---';j Li_nk ] L General | "v Analog
= PaU-s . Name Function Order Unit Active
- baPQU-S (0) - " "
[0 ibaMs3xAl-1A100A (2) 1 THD THD 50 %o
x: 16 Relative harmonic DC Relative harmonic 0 %o
- x
5@ Diagrostics (23) 17 Relative harmonic 1 Relative harmonic 1 %
(=™ ;: Grid 18 Relative harmaonic 2 Relative harmonic 2 Yo
-0IN EN50160: Power frequency (11) 19 Relative harmonic 3 Relative harmanic 3 Y
-0IN EN50160: Supply voltage variation {13) . 5 5
DIN ENB0180: Ficker severty (14) 20 Relative harmonic 4 Relative harmonic 4 %
~DIN EN50160: Supply voftage unbalance (15| 21 Relative harmonic 5 Relative harmonic 5 %o
~DIN EN50160: Hammanic vottage {16) 22 |Relative harmonic & Relative harmanic 6 %
~0IN EN50160: Mains signalling voltage {17) N X X
23 Relative h 7 Relative h 7 % v
-DIN ENSOT60: Votage events (18} Slative harmone Setve harmonie
$ Basic (19) 24 Relative harmonic 8 Relative harmonic 8 %
- g+ Phasar (20) 25 Relative harmonic 9 Relative harmonic 9 %
-4 Power 21) . 26 Relative harmonic 10 Relative harmonic 10 %
= I Spectrum (23)
b4 Unbalance (25) 27 Relative harmonic 11 Relative harmonic 11 %
- Flicker severty (24) 28 Relative harmonic 12 Relative harmonic 12 %
i) Eom::mazﬂf}n notches (26) 29 Relative harmonic 13 Relative harmonic 13 %
¥ Events (27
- 10min 22) 30 Relative harmonic 14 Relative harmonic 14 Yo
-] Click to corfigure standards ... 31 Relative harmonic 15 Relative harmonic 15 %
* Click to add module ... 32 Relative harmonic 16 Relative harmonic 16 %
- Click to add module ... 8 5 .
10 2.15 33 Relative harmaonic 17 Relative harmonic 17 %
- B Link 1 34 Relative harmonic 18 Relative harmonic 13 %
%* Click to add madule ... 35 Relative harmonic 19 Relative harmonic 19 %o
- Pl 3
E J;g \-ﬁ:i:?c 36 Relative harmonic 20 Relative harmonic 20 Yo
.38 Unmapped 37 Relative harmonic 21 Relative harmonic n %o
38 Relative harmonic 22 Relative harmonic 22 % v
W N
< >0 128 25 384 512 D 768 ips 1040 Penly Cancel

The Spectrum submodule calculates the absolute or relative harmonics 1-50 and the
absolute or relative interharmonics 1-50 for the selected input channel plus the funda-
mental frequency and the total harmonic distortion in the 200 ms measurement interval.

Q Name

The names are assigned by default. To allow an unambiguous identification, they contain
the input channel and the characteristic value. You can additionally assign two comments
by clicking the |#"|icon in the signal name field.

Q Function, order, unit
Displays the properties
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10.3.13

Q Active
Here you can enable or disable the signal.

Unbalance submodule

“General” tab

H-‘ iba YO Manager
TBEEENIE-MUBEREEHB

Inputs lOLﬂputs leups lGenemI ] 4 b
ibaFOB-2o0-D -~

Unbalance (25)

[m] x

I?l Lirk 0 ’l‘ General | "\ Analog
= PaU-S _
- baPaU-S (0) v Basic
.. [l ibaMS4eAl-3B0VAC (1) Module Type
- [ll] ibaMS3AI1A1004 (2) Locked
] oxa Enabled
. [l x5 Name
3% Diagnostics (28) Module No.
=S ﬁ Grid Timebase

DIN EN50160: Power frequency (11} Use name as prefix
~DIN EN50160: Supply voltage vanation (1
~-DIN EN501680: Flicker severity {14)

-0l EN50180: Supply voltage unbalance

~-0IM EN50180: Harmonic voltage (16)

ibaPQU-5'Grid\Unbalance
False

True

Unbalance

25

2ms

False

~-0IN EN50160: Mains signalling voltage (17

Name
The name of the module.

--DOIN EN50160: Voltage events (18)
37 Basic (19)
-+ Phasor (20)
* Power (21)
Spectrum {23)

[ Unbalance (25)

2P Flicker severty (24) v
< 210

128 266 3834 512 640

768 1024

1040

Apply

Cancel

Basic settings

Q See Power frequency submodule, “General’ tab, chapter 10.3.2

“Analog” tab

The “Analog” tab is only available for star grid with N/PE and a grid without N/PE.

If the submodule is configured for a different grid, it is disabled when starting the meas-

urement and a warning is displayed.

- iba /0 Manager

CTEOEEFILE-AL BRI EE
@slompl.rts leups TGeneraI] 4 b

(] X

Unbalance (25)

MName Unit Active
ibaMS&xAIIBOVAC (1) ElEnEydizues
. ibaMS53xA1A100A (2) 0 Zero sequence unbalance %
;‘; 1 Megative sequence unbalance %
_}? Diagnostics (28) 2 Positive sequence companent
= ﬁ Grid 3 Positive sequence phase angle
01N EN50160: Power frequency (11) P Negative sequence component
--0IN EN50160: Supply voltage variation (1
.DIN ENS0160: Ficker severty (14) G =T s ST TR
-DIN EN50160: Supply voltage unbalance 6 Zero sequence companent
OIN EN50160: Harmonic voltage (16) 7 Zero sequence phase angle
--0IN EN50160: Maing signalling voltage (1 . i
~0IN ENSO160: Voktage everts (18) = T EEE
-2 Basic (19) 8 UINRMS v
- o=+ Phasor (20)
- 4 Power (21)
Spectrum (23)
[ Unbalance (25) 10 UZNRMS v
@ Flicker severity (24) 11 U2MN Phaze angle rad
. (I, Commutation notches (26) Input: U3N [1:3]
Events (27}
Y 10min (22) Input: Currents
] Click to configure standards ... Input: I1 [2:0]: Channel 0: 6,25A max
i Cick to add module Input: 12 [2:1]: Channel 1: 6,254 max
gl Click to add madule ...
o 215 Input: I3 [2:2]: Channel 2: 6,25A max
- Link 1
i Click to add module .. v
B Dlaukanl
< > |0 s oe6 3 s e 76 s e 1040 Aeply Cance]
Issue 1.5 73



Manual ibaPQU-S

Signal Meaning

Zero sequence unbalance Ratio of zero sequence component to positive
sequence component in percent

Negative sequence unbalance Ratio of negative sequence component to
positive sequence component in percent

Positive sequence component Percentage of symmetrical voltage vectors ©in
rotation direction

Angle of the positive sequence component | Phase shift of the positive sequence component
percentage of U1 compared to the reference
signal

Negative sequence component Percentage of symmetrical voltage vectors,
against the rotation direction

Angle of the negative sequence component | Phase shift of the negative sequence
component percentage of U1l compared to the
reference signal

Zero sequence component Percentage of voltage vectors all showing in the
same direction

Angle of the zero sequence component Direction of the zero sequence component of
the voltage vectors

 The voltage vector is formed from the RMS value of the voltage (as vector length) and the
current phase (as vector angle).

O Name

The names are set by default but can be edited. To allow an unambiguous identification,
they contain the input channel and the characteristic value. You can additionally assign
two comments by clicking the # icon in the signal name field.

Q Unit
Display of the relevant unit.

Q Active
Here you can enable or disable the signal.

Display in the phasor diagram
The voltage unbalance can be visualized using the phasor diagram.
Click the t’_’ button on the ibaPDA toolbar to display the phasor diagram.

Hold the mouse button down and drag the Unbalance module from the signal tree on the
left onto the display. Switch the display to unbalance.
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E ibaPDAvB.22 - IBA-FUE-WKS366 - PQU_GEB_v2.6.24a
File Configure View Help
60 0 Q O G| prrisoeemn EOOD K EESEEOIEEB OS>

T — Cx

I . 2o @

-] 2.ibaMSAIA/100A

i 3. ibaMS3ALIAM008 Function U1 Ampl UiPhase (%) U2 Ampl U2Phase () U3 Ampl U3Phase (¥)  Unbalance (%)
.-}@ 5 IDfagnust\c; [ 230,707 0,004 230,647 240,011 230,730 120,016

Fe 8 Virtuel ==P>  |Positive 230,695 0,010 230,695 240,010 230,695 120,010
-IEC 9. IEC61000-2-4 Class 1: Netzfrequenz =«f> | Negative 0,038 286,736 3 46,786 0,033 166,786 0,017
e 1? E?\%ﬁj gass 1 Langsame Spanmul s> [Zero 0,011 38,812 0,011 88,819 0,011 38,812 0,005
-IEC 11, lass 1: Fl a

IEC 12. IECE1000-2-4 Class 1. Spannungsunsymir
IEC 13. IECE1000-2-4 Class 1: Oberschwingungss.
-1EC 14, |[ECE1000-2-4 Class 1: Spannungsereignis
-DIN 50. EN5016D0: Power frequency

-DIN 51. EN50160: Supply voltage variation

-DIM 52. ENS0160: Flicker severity

DIN 53. ENB0160: Supply woltage unbalance
-DIN 54, EN50160: Hamonic voltage

-DIN 55. EN5016D0: Mains signaling volttage

-DIN 56. EN5016D: Voltage events

- 60, Basic

L. 1. Spectum UTN

- |u, 62. Spectrum U2N
.. 63. Spectrum L3N e
., 65. Spectrum 1N
_LL 66. Spectrum 12

L. 67 Spectnum 13
- 68. Spectrum In
A
-4 70. Power
§ 80. Flicker severity

/T 81. Commutation notches
- #% 82 Everts
-¥ 95. Aggregation (10's)
-"¥ 96. Aggregation (10 min}
¥ 97 Anorenation (1h) v

<
-l'f\u Sgﬁslp Searchl Phasor | Power |P1 |P2 | P3 | Unbalance

10.3.14 Flicker severity submodule

“General” tab

- iba /0 Manager [m| X
CTEEBEBEYIE-HW BEIEHE
Inputs ]Outputs IGmups [General I 4 b F|icker Severity (24)
ibaFOB-Zio-D ~
l?l Link 0 b General | " Anzlog
=-By PQUS 7
. ibaPQL-5 {0} v Basic
- [] ibaMS4xAI-380VAC (1) Module Type ibaPQU-5%Grid\Flicker severity
[l ibaMS3AIA/ 1004 (2) Locked False
w4 Enzbled True
- [ xs Name Flicker severity
-9 Diagnostics (28) M.odule No. 24
= ﬁ Grid Timebase 2ms
DN EN50160: Power frequency (11} Use name as prefix False
01N EN50160: Supply voltage variation (1 ~ Configuration
--DIN EN50160: Flicker severty (14) Lamp medel 230V
DIM EN50160: Supply voltage unbalance Flicker input Voltages only

- 0IN EN50160: Hamonic voltage (16)
--0IM EN50160: Mains signalling voltage (17
--DIM EN50160: Voltage events (18)

= i Name
B T wame o the modile
-4 Power (21)
- |a Spectrum (23}
- p|{ Unbalance (25)

¥ 3 Fli

I\, Commutation nes (26)
- Events (27) b

< > |0 128 256 384 512 640 768 e 1040 Aeply Cencel

Basic settings
U See Power frequency submodule, “General” tab, chapter 10.3.2

Configuration

Q Lamp model
To calculate the flicker, the lamp model to be used, 230V or 120V, has to be specified.

Q Flicker input
= Only voltages
For the calculation only voltages are being used.
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= Only currents

For the calculation only currents are being used. For this purpose, you need to
indicate for each conductor its impedance in Ohm.

= Voltages and currents

The flicker for voltages and currents is calculated. For the current flicker calcula-
tion you need to indicate the impedance of the single conductors.

“Analog” tab

& iba l/0 Manager [m} x
DEEEEDE- By
Inputs | Outputs | Groups | General 4 Flicker severity (24)
= ibaFOB-Zio-D
9""?[ Li_nk 0 & General | " Analog
= Paus . Name Unit Active
[l baPQU-S (0)
. [} ibaMS&AI3BOVAC (1) 1= T T [ EL
E ibaMS3xAF1AD0A (2) 0 U1N Instantaneous flicker severity 230V Pinst
X: 1 U1N Flicker severity 230V Pst
[ x
-3 Diagnostics (28) 2 U1N Flicker severity 230V Plt
- ff Giid =] Input: 2N [1:1]: L2
--0IN EN50160: Power frequency (11) 3 U2N Instantaneous flicker severity 230V Pinst
~DIN EN50160: Supply voltage variation (1 . .
DIN ENSO160: Ficker severty (14) R T
-0IN EN50160: Supply voltage unbalance 5 U2M Flicker severity 230V Plt
--0IM EN50160: Harmenic voltage (16) |3 = Input: U3N [1:3]
- 0IN EN50160: Mains signalling voltage (1
6
01N ENB0T60: Voltage events (18) U3N Instantaneous flicker severity 230V Pinst
- H2 Basic (19) 7 |U3N Flicker severity 230V Pst
- =+ Phasor (20) 8 U3N Flicker severity 230V Pt
-4 Power (21)
- |4 Spectrum (23)
|4 Unbalance (25)
o o Flicker severity (24)
../ I\ Commitation notehes 2R} " B |
< > 128 256 384 512 640 768 wes 1040 Aonly Cancel
Signal Meaning

U# Instantaneous flicker severity ###V Pinst

Value for the current flicker severity

U# Flicker severity ###V Pst

Short-term flicker level Pst

U# Flicker severity ###V PIt Flicker value according to a cubic average of

Pst values

U Name

The names are set by default but can be edited. To allow an unambiguous identification,
they contain the input channel and the characteristic value. You can additionally assign
two comments by clicking the |#" icon in the signal name field.

Q Unit

Display of the relevant unit.

O Active
Here you can enable or disable the signal.
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10.3.15 Aggregation submodule

The Aggregation submodule is a freely configurable module in which the measurement
interval and the characteristic values can be selected individually. The submodule name
is assigned automatically by ibaPDA and is in accordance with the set measurement
interval. The default setting is 10 min. If the measurement interval is modified, the module

name will change accordingly.

e Note

Details on the aggregation method:

» For the standard update intervals (200 ms, 3 s, 10 s, 10 min, 2 h) the aggre-
gation method is listed in the table ,Calculated characteristic values® in chap-

ter 8.2.

= The following aggregation is applied for the "Custom" update interval:
* Energy value: total of 10/12 period values

= Flicker: Cubic average of Pst values

= For all other calculations the quadratic average is being used.

“General” tab

= iba I/0 Manager
DO BEELEDE-

<

Inputs | Outputs | Groups | General 4

[l baPaUS (0
- W] baMS4xAI-3B0VAC (1)
-] baMS3A1A/100A (2)
o ] x4
- B x5
%% Diagnostics (28)

& Grid

01N EN50160: Power frequency (11)
01N EN50160: Supply voltage variation (1
01N ENS0160: Flicker severity (14)

-0IN EN50160: Supply voltage unbalance
--DIM EN50160: Hamonic voltage (16)
-~DIN EN50160: Mains signalling veltage {1
~[0IN EN50160: Voltage events (18)

37 Basic (19)

-+ Phasor (20)

-4 Power (21)

- | 4 Spectrum (23)

illi Unbalance {25}

@ Flicker severty (24)

(T Commutation notches (26)

- % Events (27)

-y

-] Click to configure standards ...

>

v

Y General Ny Analog

10 min (22)

[m] >

~ Basic
Module Type ibaPQU-5%Grid \Aggregation
Locked False
Enabled True
Name 10 min
Module Mo. 22
Timebase 2ms
Use name as prefix False
+ Module Layout
Ma. analog signals 8
+ Configurstion
~  |pdate interval 10 min
Unit Minutes
Amount 10
Mode Custom
Mame
The name of the module.
T T T
0 128 2% 3P|,4 512 640 768 ipe 1040 fazd Caneel

Basic settings

Q See Power frequency submodule, “General” tab, chapter 10.3.2

Module Layout

Q No. analog signals
Enter the number of desired signals here. The number determines the length of the signal
table in the “Analog” tab.

Configuration

Q Update interval
Select the measurement interval here.
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= The following default intervals are available: 200 ms, 3s, 10 s, 10 minor 2 h
If you choose a default interval, the Unit and Amount fields will show the matching
values and cannot be edited.

= Custom
The “Custom” selection allows you to freely define the measurement interval us-
ing the Unit and Amount fields.

Select the unit from the drop-down menu.

* Configuration
%  |Ipdate interval Custom
Minutes
Amount 200 ms
Mode Seconds

10 Seconds

Enter the amount (number of units) as an integer value into the field.

* Configuration
% |lpdate interval Custom
Init Minutes
10

The defined amount and the unit determine the measurement interval and auto-
matically the name of the module.

U Mode
= Custom: Select “Custom” to configure the analog signals in the “Analog” tab to
your preferences.

= Auto: Select “Auto” to show the additional line “Signals based on”. Click on the
arrow to open a drop-down menu that contains all submodules that have already

been created:

Mode Auto

v (7) Basic v

=-{m] Linked modules
----- [Join (0) ENBO160: Power frequency
] oM {1) EN5016D: Supply voltage variation
[ oin {2) ENBO16D: Flicker severty
] 0N §3) ENBO16D: Supply voltage unbalance
] oin () ENBO16D: Hamonic voltage
] DIM {B) EN5O160; Mains signaling voltage
—[]DIM {8} EN5D16D: Voltage events
J:’E (7) Basic
—[] 5=+ {8) Phasor
A
|:|_|rl (14) Spectrum UTN

U

~[_1p|4 {18) Unbalance
----- (1% (15) Flicker severty

The submodules can be selected individually. The characteristic values config-
ured in them serve as the basis for the new measurement, however with the
measurement interval defined here.
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“Analog” tab

The display in the “Analog” tab depends on the settings in the “General” tab.

In the following example, we selected “Auto” mode and the submodules “Basic” and
“Power”. The characteristic values defined in the submodules are listed in the “Analog”

tab.
=+ iba I/0 Manager m} X
g
DOEERSE- By
Inputs | Outputs | Groups | General q b 10 m | n (22)
=B PaU-s ~
-l baPaU-s @ Y General | ™ Analog
-l !baMSAxAI-JEDVAC M Name Function Order Unit Active
@ ibaMS3xAl-1AT00A (2)
B oxa (=) Group: (19) Basic, Input: Grid
El X5 1 Power frequency 10 min Frequency Hz
-3 giadg”m“ 28) 'S8 = Group: (19) Basic, Input: UIN
k- 3§ G
~-DIN EN50160: Power frequency (11) 6 |UINRMS 10 min BL-E Y
-DIN EN5S0160: Supply voltage variation (1 7 U1IN Peak value 10 min Peak value v
~DIN ENS0160: Flicker severty (14) 3 U1N Rectified value 10 min Rectified value i
-0IN EN50160: Supply voltage unbalance g e T = T
--DIN EN50160: Hamonic vottage (16} requency 2 min Tequency ‘
--0IN EN50160: Mains signalling voltage (1 10 U1N Phase angle 10 min Phase angle 1|rad
Iiif EN50160: Voktage events (18) 11 |UiN Form factor 10 min Form factor
27 Basic (19)
12
s Phasor (20) U1N Crest factor 10 min Crest factor
-4 Pawer (21) Group: (19) Basic, Input: U2M
illni Spectrum (23) Group: (19) Basic, Input: U3M
Unbalance (25}
’ G + (19) B Input: I1
P Flicker severty (24) e (19 basc oy
/1 Commutation nctches (26) Group: {13) Basic, Input: 12
- 7% Events (27) Group: (19) Basic, Input: I3
= 4 10 min (22) Group: (21) Power, Input: Grid
-] Click to configure standards ...
* Click to add module ... Group: (21) Power, Input: L1
iy Click to add module ... Group: (21) Power, Input: L2
hQL-Icn)I(ZW 15 Group: {21) Power, Input: L3
iy Click to add module
L v R B |
< > |0 1 9% 3 512 e 768 ase opa 1129 Fealy Cancel
QO Name

The names are assigned by default. To allow an unambiguous identification, they contain
the input channel and the characteristic value. You can additionally assign two comments

by clicking the |#"| icon in the signal name field.

Q Function, order, unit
Displays the properties

O Active
Here you can enable or disable the signal.

In the following example, the “Custom” mode was selected. The “Analog” tab shows no
entries at first.
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- iba /0 Manager m} x
g
DEEEEIC-O0UEEEE
Inputs | Outputs | Groups | General | B3| 10 min (22)
B Paus S
[ baPQU-S (0) Y General | " Analog
= ':Emgzg:‘?ﬂ;‘;\(% MName Function Order Input Unit Active
iba -
R b T |
- ] x5 1 Invalid UIN: [1:0] L1
5; Diagrostics 20) 2 Invalid UIN: [L01LL
=N i
01N EN50160: Power frequency (11) 3 Invalid UIN: [1:0] LL
01N EN50160: Supply voltage variation {1 4 Invalid UiN: [L:0] L1
DIN ENSO160: Ficker severty (14) 5 e UIN: [1:0] L1
DIN EN50160: Supply voltage unbalance
--0IN EN50160: Harmonic voltage (16) 8 mal s e L
--0IN EN50160: Mains signalling voltage {1 7 Invalid Uin: [1:0] L1
DIN EN50160: Voltage events (18)
-3¢ Basic (19)
. o+ Phasor (20)
* Power (21}
| Spectum (23)
—p|{ Unbalance (25)
@ Flicker severity (24)
-y Commutation notches (26)
- #% Events (27)
'y
-] Click to configure standards ..
< > [0 i 6 3 512 6w 7es s pe 1048 e Cancel
O Name

You can select any name. You can additionally assign two comments by clicking the |#
icon in the signal name field.

U Function
Select the characteristic value to be calculated from the drop-down menu: Phase, Peak
value, ...

Function Ord

Invalid w ;

Flicker severity 230V A
Frequency

Fundamental

Fundamental reactive energy
Invalid

Megative sequence component s |

The calculations applicable to the selected input signal are shown in green.

4 Order
If one of the harmonics or interharmonics is selected under Function, you can enter the
order 1-50 here.

4 Input
Select the input to be measured form the drop-down menu:
Function Order Input Lnit Active
Positive sequence component M [1:0] e
Invalid L1 ~
Invalid L2

: L3
Invalid crid
Invalid WVoltages
Invalid Currents
Invalid Power grid . W

The input signals that match the selected function are displayed in green.
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Q Unit
The unit is inserted automatically.

O Active
Here you can enable or disable the signal.

Special considerations for grids with user-defined nominal frequencies

In addition to grids with 50 Hz and 60 Hz nominal frequency, ibaPQU-S also allows taking
measurements in grids with a user-defined frequency. If a user-defined power frequency
is set (in the PQU-S module), this will influence the length of the 200 ms measurement
interval and the naming in the Aggregation submodule.

With a 200 ms interval, exactly 10 periods are measured in 50 Hz grids and 12 periods
in 60 Hz grids, equivalent to exactly 200 ms.

With user-defined power frequencies, 10 or 12 periods are measured accordingly: 10
periods for power frequencies =2 10 Hz and < 51 Hz, and 12 periods for power frequencies
=51 Hz and < 80 Hz.

For the set power frequency, the interval time is then calculated for 10 or 12 periods.
Example:

If 16.7 Hz power frequency is set, 10 periods are measured. The measurement interval
is calculated for 10 periods and is 598.8 ms.

The interval of 598.8 ms is then also displayed in the drop-down menu and replaces the
200 ms interval.

* Configuration
v 598.8 ms
Unit TR
Amount 15' [?
5
Mode 10 min
2h
Custom

The calculated measurement interval also determines the module name.

598.8 ms (22)

Y General iy Analog

~ Basic
Module Type ibaPQU-5%Gnd  Aggregation
Locked Falze
Enabled True
Mame 598.8 ms
Module No. 22
Timebase 2ms
Use name as prefix False
~ Module Layout
Mo. analog signals 8
w Configuration
v 598.8 ms v
Uit Periods
Amount 10
Mode Custom
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10.3.16 Commutation notches submodule
“General” tab
=+ iba 1/0 Manager O x
DEEEIIC-MUIGEEB
Inputs | Outputs | Groups | General illd| Commutation notches (26)
=Ly PQUS ~
[l zPQU-s [0) /' General |\ Analog
- [} ibaMSxAl-380VAC (1) i}
[ ibaMS3AI1A/100A (2) =
o ) x4 Module Type ibaPQU-5%Grid Commutation notche|
El x5 Locked False
3% Diagnostics (28) Enzbled True
- ﬁ Grd Name Commutation notches
.-OIN ENSD160: Power frequency (11) Module No. 26
01N EN50160: Supply votage variation (1 Timebase 2ms
-~0IN EN50160: Flicker severity (14) Use name as prefix False
--DOIMN EN50160: Supply voltage unbalance
--OIN EN50160: Hamenic voltage (16)
-~DIN EN50160: Mains signaling voltage {17
-~ OIN ENS0160: Votage events (18)
-2 Basic (19)
- 5=+ Phasor (20) Name
¥ Power (21) The name of the module.
- |4 Spectrum (23)
= ilﬁ Unbalance (25)
-39 Flicker severity (24)
S4'Y Commutation notches (26)
W COn 0 N &
< > Jo 128 256 3z4 512 e40  7eR e 1048 Aoply Cancel
Basic settings
U See Power frequency submodule, “General” tab, chapter 10.3.2
“Analog” tab
- iba I/0 Manager [m| X

DBEERE-00ERE

Inputs lOLrterts leups lGenera\ ]

=k Link 0

=By PQU-S

[ ibaPau-s

- ] baMS4xAI-380VAC (1)

- [} baMS3xAA/1004 (2)

3% Diagnostics (28)

E- 8 Grid

-~0IN EN50160: Power frequency (11)
-~0IN EN50160: Supply voltage variation (1
~0IN EN50160: Ricker severity {14)

-~0IN EN50160: Supply voltage unbalance
~0IN EN50160: Hamonic voltage (16)
~0IN EN50160: Mains signaling voltage (17
~0IN EN50160: Voltage events (18)

-4 Basic {19)

+ =+ Phasor (20}

~ 4 Power (21)

e

4

=

=h=

Commutation notches (26)

MName
| 3 = Input:
UlN Commutation notches half period
Input: U2M [1:1]: L2
Input: U3M [1:3]

Unit

Active

iN

Unbalance (25)
@ Flicker severity (24)
"o

Commutation notches (26)

T

[1]

Apply Cancel

oo 1048

128 256 384 512 640 768

U Signals: Depth of notch per phase in percent
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10.3.17

Events submodule

“General” tab

- iba /0 Manager

DEEREEIL-ON|RMGEIEE

h“'.“ lOLrtputs TGmups TGenaraI ]

-k Link 0

4 b
A

J:: General ]Av Analog “‘” Digital I

[m]

Events (27)

X

=8

= PQU-S

ibaPQL-S {0)

- [l] ibaMS4xAI-380VAC (1)
[l ibams3er 11008 )
X4

..

4% Diagnostics (28)

& Gnd

X5

D0IN EN50160: Power frequency (11}
DIN ENS0160: Supply voltage variation {1

~0IN EN50160: Flicker severity (14)

--0IN EN50160: Supply voltage unbalance
~0IN EN50160: Harmonic voltage (16)
-0IN EN50160: Mains signalling voltage (1

DIN ENS0160: Voltage events (18)

-3 Basic (19)
-+ o=+ Phasor (20)
-4 Power (21)
- Spectrum (23}
D ‘ Unbalance (25)
- Flicker severity (24)
-/ Commutation notches (26)

W 538.8 ms (22) b

~ Basic
Module Type
Locked False
Enabled True
Name Events
Module No. 27
Timebase 2ms
Use name as prefix False

ibaPQU-5\Grid\Everts

Name
The name of the module.

128 256 384 512 640 7RB

1024

1048

Apply

Cancel

Basic settings

U4 See Power frequency submodule, “General” tab, chapter 10.3.2

You will find the configuration of the event limits in chapter 10.3.1 “Grid module”.

“Analog” tab

- iba I/0 Manager [m] x
DEBEBEAE-00 B EIEHE
Inputs | Outputs | Groups | Genersl | il Events (27)
=B Link 0 ~
=By Pau-s # General | "\s Analog | Il Digtal |
[ ibaPau-s 0) Name Unit Active
. ibaMS4xAl-380VAC (1) .
[l baMs3Al-1A/1004 2) (=l Event type: Dip event
X4 0 Dip event Start 5
. [ ¥5 1 . 2
Dip event Duration s
3% Diagnostics (28) .
N ﬁ Giid 2 Dip event Min v
- 0IN EN50160: Power frequency (11) (=l Event type: Swell event
~DIN ENS0160: Supply votage variation (1 5 Sl event Start s
~0IM EN50160: Flicker severty (14) 8
~0IM EN50160: Supply voltage unbalance § Tzl s
--0IN EN50160: Hamonic vottage (16) 7 Swell event Max v
0IN EN50160: Mains signalling voltage (1 [ Event type: Interruption event
Ii‘; E::f}?g} Vottage events (18] 10 Interruption event Start H
.
- Phasor (20) 11 Interruption event Duration g
-4 Power (21) 12 Interruption event Min v
ilﬁ .Epzdlrum [2{32}5} =] Event type: Mains signalling event
Inbalance
{4 Flicker severty (24) 15 Mains signaling event Start s
ﬂl\ Commutation notches (26) 16 Mains signaliing event Duration 5
] Everts (27) 17 | Mains signaling event Max v
Y 598.8ms (22) s g
] Click to configure standards ... g
ﬂ Click to add module ... 20 RVC event Start 5
! o-(.:.)"?]?i‘:k to add module .. 21 RVC event Duration s
B Lk 1 2 RVC event Delta Umax v
. Click to add module 23 RVC event Delta Uss v
F-HeF Playback
e Fe Vil ¥
< > [0 128 256 3¢ 512 640 g% 102e 1048 ook Caneel
Signal Meaning

Start How many seconds ago did the event start
Duration Duration of the event
Min/Max Minimum / maximum voltage value
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Delta Umax / Delta Uss Delta Umax:

RMS value that was furthest from the floating average.

Delta Uss:

Difference between Uss and the start of the event and Uss and
the end of the event.

Uss:

Floating average of the half period RMS value over 1 second

“Digital” tab
o iba /0 Manager O *
DBEEBEEERDE- By

Inputs | Outputs | Groups | General ild| Events (27)
=B Link 0 "

=B PQU-S # General | "\ Analog | Il Digital

[ ibaPQU-S ()

- [} ibaMS4xAI380VAC (1)

- [} baMS:AI1A100A (2)

] x4

- ] x5

%% Diagnostics (28)

= # Grd

--0IN EN50160; Power frequency (11)

01N EN50160: Supply voltage variation (1

--0IN EN50160: Ficker severity (14)

01N EN50160: Supply voltage unbalance

01N EN50160: Harmonic voltage (16)

01N EN50160: Mains signaling voltage {1
OIN EN50160: Volage events (18)

3% Basic (19)

-+ Phasor (20)

-4 Power (21)

- |4 Spectrum (23)

illi Unbalance (25)

@ Flicker severity (24)

T, Commutation notches (26)

Y 538.3ms (22) T  aauEaEeE |
< > |0 128 256 384 512 640 768 124 1048 Apply onice]

Name Function Active
Dip event Dip event

Swell event Swell event

Interruption event Interruption event

Mains signalling event Mains signalling event

RVC event RVC event

R =]
R|E|E|E|E

The listed signals here are “True” as soon as the corresponding event is pending. Thus,
a simple triggering to the pending event is possible.
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11 Technical data

11.1 Main data

Brief description

Description ibaPQU-S

Description Central unit for (iba modular system) Power Quality Monitoring
applications

Order number 10.150000

Processor unit

Processor 1.6 GHz Atom processor, dual core CPU
Flash memory Solid-state drive
Clock Unbuffered / external buffering possible

Supply, operating and indicating elements

Voltage supply DC 24V, + 10 % not stabilized

1 A (without I/O modules), 3 A (with I/O modules)
Power consumption Max. 20 W (central unit only)
Displays 4 LEDs for operating status of the device

8 LEDs for status of the digital inputs
Operating and environmental conditions
Cooling Passive

Temperature ranges
Operation 32 °F ... 122 °F (0 °C ... 50 °C)
Storage/transport -13 °F ... 158 °F (-25 °C ... 70 °C)

Mounting position Vertical, plugged into backplane
Installation height Up to 2000 m

Humidity class acc. to DIN 40040 F, no condensation

Protection class IP20

Certification/Standards EMC: IEC 61326-1

FCC part 15 class A

IEC 61000-4-30:2015 Class A
IEC 61000-4-15:2010

IEC 61000-4-4:2012

IEC 61180:2016

IEC 62586-2:2013

MTBFL 255,939 hours / ca. 29 years

Dimensions and weight

Dimensions (width x height x depth) 56 mm x 214 mm x 148 mm
with backplane: 229 mm x 219 mm x 156 mm

Weight 1.5 kg (incl. packaging and documentation)

1 mTBE (mean time between failure) according to Telcordia 3 SR232 (Reliability Prediction Procedure of Electronic
Equipment; Issue 3 Jan. 2011) and NPRD (Non-electronic Parts Reliability Data 2011).
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Supplier's Declaration of Conformity
47 CFR § 2.1077 Compliance Information

Unique Identifier: 10.150000 ibaPQU-S

Responsible Party - U.S. Contact Information
iba America, LLC

370 Winkler Drive, Suite C

Alpharetta, Georgia

30004

(770) 886-2318-102
www.iba-america.com

FCC Compliance Statement

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions:
(1) This device may not cause harmful interference, and (2) this device must accept any interference
received, including interference that may cause undesired operation.

11.2 Interfaces

ibaNet

Number 1 (e. g. for the connection to ibaPDA)
ibaNet protocol 32Mbit Flex (bidirectional)

Connector type 2 ST connectors for RX and TX;

iba recommends the use of FO with multimode fibers of type
50/125 pm or 62.5/125 um;

For information on cable length, see chap. 11.7.

Transmitting interface (TX)

Output power 50/125 um FO cable -19.8 dBm to -12.8 dBm
62.5/125 um FO cable -16 dBm to -9 dBm
100/140 um FO cable -12.5 dBm to -5.5 dBm
200 pum FO cable -8.5 dBm to -1.5 dBm

Temperature range -40 °F to 185 °F (-40 °C to 85 °C)
Light wavelength 850 nm
Receiving interface (RX)
Sensitivity? 100/140 um FO cable -33.2 dBm to -26.7 dBm
Temperature range -40 °F to 185 °F (-40 °C to 85 °C)
Additional interfaces
Ethernet 10/100 Mbit/s

USB 2x host, 1x device for service purposes

2 Data for other FO cable diameters not specified
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11.3  Digital inputs

Digital inputs
Number

Version

Input signal
Max. input voltage

Signal level log. 0
Signal level log. 1

Input current
Debounce filter
Sampling rate
Delay

Electrical isolation
Channel-channel
Channel-housing

Connector type

8

Galvanically isolated, protected against reverse polarity, single
ended

24V DC
+60 V permanent

>6V,;<+6V
<-10V;>+10V

1 mA, constant
Optional with 4 operating modes

Max. 40 kHz, freely adjustable
typ. 10 ps

2.5kV AC
2.5kV AC

16-pin connector, connector with clamp-type terminals (0.2 mm?
to 2.5 mm?), can be screwed, included in delivery
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11.4 Grid characteristics

Grid types
Grid frequency

Characteristic values

RMS

Peak

Rectified

Form factor

Crest factor
Frequency

Phase

Harmonics
Interharmonics
THD

TIF

Mains signalling
Power/energy
Power/energy VA
Power/energy VAr
Fundamental reactive power/energy
Power factor

Cos ¢

Positive/negative/zero sequence
component

Unbalance
Flicker (Pinst, Pst, PlIt)
Events

Commutation notches

1-phase grid, 3-phase grid without N/PE, 3-phase grid with N/PE

10-80 Hz

Calculation time

Half period

10/12 150/180

10 s

10 min

Grid type
2h 1 3

3+N

For more detailed information on grid characteristics, please refer to chapter 8.1 "Grid
types” and chapter 8.2 “Signals and calculated characteristic values”.
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11.5 Dimensions
ibaPQU-S

36
N
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(Dimensions in mm)
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Dimensions of ibaPQU-S with cables (dimensions in mm)
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ibaPQU-S

Distance between two ibaPQU-S systems
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ibaPQU-S and backplane
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(Dimensions in mm)
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Dimensions of ibaPADU-S-B1S with modules (dimensions in mm)
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11.6

11.6.1

11.6.2

Connection diagram

Pin assignment voltage supply X14

Pin Connection
1 +24V
2 ov

Pin assignment digital inputs X5

Pin Connection

1 Digital input 00 +
2 Digital input 00 -
3 Digital input 01 +
4 Digital input 01 -
5 Digital input 02 +
6 Digital input 02 -
7 Digital input 03 +
8 Digital input 03 -
9 Digital input 04 +
10 Digital input 04 -
11 Digital input 05 +
12 Digital input 05 -
13 Digital input 06 +
14 Digital input 06 -
15 Digital input 07 +
16 Digital input 07 -

Issue 1.5

93



Manual ibaPQU-S

11.7 Example for FO budget calculation
As an example, an FO connection from an ibaFOB-io-Dexp card (FO transmitter) to an
ibaBM-PN device (FO receiver) is used.
FO transmitter FO receiver
ibaFOB-io-Dexp ibaBM-PN
FOcable

The example refers to a point-to-point connection with an FO cable of type 62.5/125 pum.
The light wavelength used is 850 nm.
The range of the minimum and maximum values of the output power or receiver sensi-
tivity depends on the component and, among other things, on temperature and aging.
For the calculation, the specified output power of the transmitting device and on the other
side the specified sensitivity of the receiving device must be used in each case. You will
find the corresponding values in the respective device manual in the chapter "Technical
data" under "ibaNet interface".
Specification ibaFOB-io-Dexp:

Output power of FO transmitting interface

FO cable in um Min. Max.

62.5/125 -16 dBm -9 dBm
Specification ibaBM-PN:

Sensitivity of FO receiving interface

FO cable in um Min. Max.

62.5/125 -30 dBm
Specification FO cable
To be found in the data sheet of the fiber optic cable used:

FO cable 62.5/125 pm

Connector loss 0.5 dB connector

Cable attenuation at 850 nm wavelength 3.5dB/km

94
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Equation for calculating the FO budget (Agudget):

ABudget = |(PReceiver - PSender)l
Preceiver = Sensitivity of FO receiving interface

Psender = Output power of FO transmitting interface

Equation for calculating the fiber optic cable length (Imax):

_ Apuaget — (2 * Aconnector)
Imax =

AFiberoptic
Aconnector = CcOnNnector loss

AFiberoptic = cable attenuation

Calculation for the example ibaFOB-io-Dexp -> ibaBM-PN in the best case:
Ayager = |(—30 dBm — (=9 dBm))| = 21dB

_ 21dB — (2 - 0.5dB)

Max — dB
3.5 m

= 5.71km

Calculation for the example ibaFOB-io-Dexp ->ibaBM-PN in the worst case:
Apuaget = |-30dBm — (=16 dBm)| = 14dB

_ 14dB — (2 - 0.5dB)

lMax -
dB
35

= 3.71km

Note

When connecting several devices as daisy chain (e.g. ibaPADU-8x with 3Mbit) or as
ring (e.g. ibaPADU-S-CM with 32Mbit Flex), the maximum distance applies to the sec-
tion between two devices. The FO signals are re-amplified in each device.

Note

When using fiber optics of the 50/125 um type, a distance reduction of approx. 30-40%
must be expected.
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12 Accessories

12.1  Backplane panels

12.1.1 ibaPADU-S-B4S
Backplane panel for mounting 1 central unit and up to 4 1/O modules.

12.1.1.1 Scope of delivery
Q Backplane panel

U Assembly kit
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Assembly kit

12.1.1.2 Dimensions

229

21

. [} 0o [e] o (-] }/@b .
o o © © o 40 149 40
° o ° @® ® @
o] o
o o @] o] (o] Q J)—
° 0 ) °o o °o L @ ®
Dimensions in mm
e —— O = E!
\ o i) [0} o
]
o o
© © O]
o o
o o |
Dimensions ibaPADU-S-B4S with mounting angles (dimensions in mm)
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12.1.1.3 Grounding

For grounding the backplane panel use the enclosed grounding cable and the enclosed
grounding screws as shown below.

1 Spring lock washer
2  Ground wire with cable lug

3 Contact washer

12.1.1.4 Technical data

Short description
Product name

Description

Order number

Interface central unit
Number
Connection type
Slot
Interface I/O modules
Number
Connection type
Slot
Supply
Power supply
Mounting
Housing

Assembly kit
Grounding

Assembly kit
Design
Dimensions (width x height x depth)
Weight / incl. packaging

ibaPADU-S-B4S

Backplane panel for 1 central unit and up to 4 1/O
modules from the iba modular system

10.124000

1
Female header, pole number 3 x 32
X1

4
Female header, pole number 3 x 32
X2 - X5

none

4 thread M6, rear side
enclosed
1 thread M6, rear side

enclosed

229 mm x 219 mm x 21 mm
0.66 kg / 0.85 kg
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12.1.2 ibaPADU-S-B1S
Backplane panel for mounting 1 central unit and 1 I/O module.

cPU MODULE

12.1.2.1 Scope of delivery
O Backplane panel

O Assembly kit

@ Issue 1.5
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12.1.2.2 Dimensions

5

_e_:\,_e_
° o
|
I I O
6 o
o -]
=O-— 85 9t O~
Dimensions in mm
12.1.2.3 Grounding
See chapter 12.1.1.3
12.1.2.4 Technical data
Short description
Product name ibaPADU-S-B1S
Description Backplane panel for 1 central unit and 1 1/O module

from the iba modular system;
with mounting angles

Order number 10.124002

Interface central unit

Number 1
Connection type Female header, pole number 3 x 32
Slot X1

Interface I/O module

Number 1

Connection type Female header, pole number 3 x 32
Slot X2

Supply

Power supply none
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Mounting

Housing 4 through holes M6
Assembly kit -

Grounding 1 thread M6, rear side
Assembly kit enclosed

Design

Dimensions (width x height x depth) 99 mm x 247 mm x 21 mm

Weight / incl. packaging 0.32 kg / 0.43 kg

12.2  Mounting system for central unit

12.2.1 ibaPADU-S-B
Mounting panel with DIN rail clip for 1 central unit (without I/O modules).

12.2.1.1 Scope of delivery
U Mounting panel
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12.2.1.2

12.2.1.3

12.2.1.4

Dimensions

T —

|

0]

19}

]

Dimensions in mm

Grounding

The grounding must be done via the DIN rail.

Technical data

Short description
Product name

Description

Order number
Mounting
Panel
Assembly kit
Grounding
Assembly kit
Design
Dimensions (width x height x depth)
Weight / incl. packaging

ibaPADU-S-B

Mounting panel for 1 central unit from the iba modular
system; with DIN rail clip

10.124001

on DIN rail according to EN 50022 (TS 35, DIN Rail 35)

via DIN rail

56 mm x 219 mm x 28 mm
0.17 kg / 0.26 kg
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12.3  Mounting systems for ibaPADU-S-B4S

12.3.1 Mounting angles

Mounting angles for mounting an iba modular system in a cabinet, 2 pieces, matching

for ibaPADU-S-B4S (10.124000).

1 set (2 pieces) is needed for one ibaPADU-S-B4S backplane panel.

12.3.1.1 Scope of delivery
Q 2 pieces mounting angles (1 set)

12.3.1.2 Dimensions
W xhxd: 179 mm x 57 mm x 10 mm

12.3.1.3 Technical data
Short description

Product name

Description

Order number
Mounting
Angle
Assembly kit
Design
Dimensions (width x height x depth)
Weight / incl. packaging

Mounting angles for iba modular system

1 set (2 pieces) mounting angles,
matching for backplane panel ibaPADU-S-B4S,
for a front side mounting of the backplane

10.124006

4 through holes M6

179 mm x 57 mm x 10 mm
0.091 kg / 0.092 kg
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12.3.2  Mounting panel 19“
Mounting panel (483 mm/19) for up to 2 ibaPADU-S-B4S backplane panels.

12.3.2.1 Scope of delivery
4 Mounting panel

U Assembly kit

KA
8.8 6 %,

104 Issue 1.5 ibs



Manual

12.3.2.2 Mounting backplane panel
Up to 2 ibaPADU-S-B4S backplane panels can be mounted on the 19" mounting panel.
The mounting of one backplane panel is possible either in the center or on the right or
left side.

MODULE MODULE MODULE MODULE

MODULE MODULE

Mounting on the right
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12.3.2.4 Grounding

Variation 1:
One backplane panel and grounding of the mounting panel are on the same side.

After the backplane panel is mounted on the 19" mounting panel, the backplane panel
must be grounded via the mounting panel. Screw the grounding cable on the back of the
mounting panel to the backplane panel. Use the screw connection as described in chap-
ter 12.1.1.3.

Connect the cable to the next threaded bolt of the mounting panel. The grounding of the
mounting panel is also connected to the threaded bolt.

i, =

58 AG Koamgmasrere 4a 90747 FLem Barmary

Issue 1.5 107



Manual ibaPQU-S

Variation 2:
One backplane panel and grounding of the mounting panel are not on the same side.

The backplane panel is mounted on the right or left side of the mounting panel, the
grounding of the mounting panel is connected on the respective other side. Ground the
backplane panel at the next threaded bolt of the mounting panel. The grounding of the
mounting panel can then be connected at the opposite side. See figure below.

Grounding backplane panel (at mounting panel)

Variation 3:
Two backplane panels are mounted.

Ground the two backplane panels at the next threaded bolt on the left or right. The
grounding of the mounting panel must be connected to one of the threaded bolts.

Connection for grounding the 19" mounting panel

Hexagon nut/lock nut

Hexagon nut
Spring lock washer

Ground wire with cable lug

g A W N P

Contact washer

108 Issue 1.5 ibs



Manual

12.3.2.5 Technical data

Short description
Product name

Description

Order number
Mounting
Panel
Assembly kit
Grounding
Assembly kit
Design
Height units (HU)
Dimensions (width x height x depth)
Weight / incl. packaging

12.3.3 Module carrier

Mounting panel 19 for iba modular system

Mounting panel (483 mm/19) for up to 2 ibaPADU-S-
B4S backplane panels

10.124005

4 through holes
enclosed
2 threaded bolts M6, rear side

enclosed

5
483 mm X 221 mm X 22 mm

1.2 kg /1.4 kg

Module carrier for mounting 1 backplane panel ibaPADU-S-B4S.

The included table power supply can be conveniently stored in the bottom of the module

carrier.

12.3.3.1 Scope of delivery
Q Module carrier

Q Power supply 24 VDC/5A
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12.3.3.2 Dimensions
W x hxd: 230 mm x 435 mm x 200 mm

12.3.3.3 Technical data

Short description
Product name Module carrier for iba modular system

Description Module carrier for mounting 1 backplane panel
ibaPADU-S-B4S;
incl. power supply 24 V DC /5 A (10.800007)

Order number 10.124007

Design

Dimensions (width x height x depth) 230 mm x 435 mm x 200 mm
Weight 1.8 kg

Accessory

Power supply 24V DC/5A 10.800007

12.4 Terminal blocks

16 pin RM 5.08 terminal block WAGO
Order number | 52.000023

12 pin RM 3.81 terminal block PHOENIX
Order number | 52.000024

2 pin RM 5.08 terminal block WAGO

Order number | 52.000022 ‘
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12.5

I/O modules iba modular system
Product Order No. Note
ibaMS3xAl-1A 10.124600 3 analog inputs, 1 A AC
ibaMS3xAI-5A 10.124610 3 analog inputs, 5 A AC
ibaMS3xAl-1A/100A 10.124620 3 analog inputs, 1 A AC/100 A DC
ibaMS4xAI-380VAC 10.124521 4 analog inputs, 380 V AC
ibaMS8xAI-110VAC 10.124500 8 analog inputs, 110 V AC
ibaMS16xAl-10V 10.124100 16 analog inputs, 10 V
ibaMS16xAl-10V-HI 10.124101 16 analog inputs, +10 V (high impedance)
ibaMS16xAl-24V 10.124102 16 analog inputs, +24 V
ibaMS16xAl-24V-HI 10.124103 16 analog inputs, +24 V (high impedance)
ibaMS16xAIl-20mA 10.124110 16 analog inputs, 20 mA
ibaMS16xDI-220V 10.124200 16 digital inputs, £220 V
ibaMS16xDI-24V 10.124201 16 digital inputs, +24 V
ibaMS32xDI-24V 10.124210 32 digital inputs, +24 V
ibaMS4xUCO 10.124310 Counter module, 4 inputs
ibaMS8xICP 10.124300 8 inputs for ICP/IEPE vibration sensors
ibaMS16xA0-10V 10.124150 16 analog outputs, £10 V
ibaMS16xA0-20mA 10.124160 16 analog outputs, £20 mA
ibaMS16xDO-2A 10.124250 16 digital outputs, 2 A
ibaMS32xD0O-24V 10.124260 32 digital outputs, 24 V
ibaMS16xDI0O-24V 10.124220 16 digital inputs and outputs, respectively, 24 V
ibaMS4xADIO 10.124120 4 analog inputs/outputs respectively +
4 digital inputs/outputs respectively
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12.6 FO cards/cables

Product Order no. Remark

ibaFOB-io-D 11.115810 |PCl card (1 input, 1 output)
ibaFOB-2i-D 11.115710 |PCI card (2 inputs)

ibaFOB-2io-D 11.115800 |PCI card (2 inputs, 2 outputs)
ibaFOB-4i-D 11.115700 | PCI card (4 inputs)

ibaFOB-40-D Add-on module (4 outputs)

- for PCI slot (long) 11.116201 | For all ibaFOB-D cards as output module or for
- for rackline slot (short) 11.116200 [ mirroring the inputs

ibaFOB-io-Dexp 11.118020 | PCI-Express card (1 input, 1 output)
ibaFOB-2i-Dexp 11.118030 | PCI-Express card (2 inputs)
ibaFOB-2io-Dexp 11.118010 |PCI-Express card (2 inputs, 2 outputs)
ibaFOB-4i-Dexp 11.118000 |PCI-Express card (4 inputs)
ibaFOB-io-ExpressCard 11.117000 | For measuring with the notebook
ibaFOB-io-USB 11.117010 [ For measuring with the notebook

iba also offers suitable fiber optic cables in different designs and lengths. Here is an
example of a common cable in duplex and 5 m length.

Product Order no. Remark
FO/p2-5 50.102050 |5 m duplex FO cable

12.7 iba software

Product Order no. Remark

Online data acquisition system ibaPDA,
license examples:

ibaPDA-1024 30.771024 For up to 1024 signals
ibaPDA-2048 30.772048 For up to 2048 signals
ibaAnalyzer 33.010000 Offline- and online analysis software with free

license if used to analyze *.dat files generated by
licensed iba software.

For further accessories, please see our online catalog at www.iba-ag.com.
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13
13.1

13.1.1

13.1.2

13.1.3

13.1.4

13.1.5

13.1.6

13.1.7

13.1.8

Appendix

Calculating characteristic values

The characteristic values are calculated as follows:

RMS (Root Mean Square)

tn
Urns = \/tﬂl_m/ u? (t)di
to
i
Iryms = tnitof i (t) dt
to

Rectified value

tn.
Urect = ﬁ/ |’U,(t)| dt

to
tn
Irect - ﬁ[ |7' (t)‘ dt
to
Peak value

Upear = mazx [u ()| ¢ € [to, ]
Ipﬁak = maxr |Z (t)| t e [t(), tn]

Form factor

_ URus
UFO'I"TTL - Ur:ct

Tpus

IFo-mn = Treet

Crest factor

Upecak
Crest Unais

IEF,(JL‘,

ICrest = ThMsS

Frequency

Ju 2'(“\’20 _t”)
Nzc = Numberof ZeroCrossings

Harmonics, interharmonics, phase angle
Calculation with FFT algorithm

THD (Total Harmonic Distorsion)

T U 2
THDU = Z ( [j;u“‘?nn )
armi

n=2

x

Iharm- ?
THD; = | (—)

I
n—>2 harm
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ibaPQU-S

13.1.9

13.1.10

Flicker
Q Short term

Flicker algorithm

U Longterm

Power / Energy
Q Two conductors / per phase

Active power
tn

P= 1 /t P, (t)dt
0

Py (t) = w0 (t) - i1 ()
Apparent power

S =Uiorms  lirms

Total reactive power

Qiot = V52— P?
Fundamental reactive power
Qp = Urms - Irms - sin(oy — i)
Distortion reactive power
Qp = /Qi — Q%

Power factor

r=%

Cos ¢

cos (¢) = cos (pu — #i)
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U Three conductors
Active power

Py = Pio+ Peo + Py
Po=Uy- 1, ..
Uro = 3 (w12 — u31)
Usg = % (u23 — u12)
Uso = % (us1 — ua23)

Apparent power

S =/ (Ul + Uiy + U) - VT + I3 + I3)
Total reactive power

Qrorz = \/SZ — PZ

Fundamental reactive power

Qox = Q1o + Qu20 + Q30

Distortion reactive power

Qpx = @pio + @p20 + @p3o

Power factor
Ay = L
Cos ¢

Per phase: €0% () = cos (pu — i)

Total grid: no calculation possible
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O Four conductors

Active power

Py = Pig+ Pag + P30 + Pao

Py =Uy - Iy

Upo = 5 (U2 + U3 + Uin)

Uso % (Uzr + Uz + Uan)

Uso % (U1 + Usz + Uzn)

Uso = Uno = — (Uro + Uzo + Uso)
Uno = 5 (Un1 + Una + Uns)

Apparent power

Sy =V U+ U3+ U+ UL) - V(B + 13+ 15+ 13)

Total reactive power

Quorz = \/SZ — P2

Fundamental reactive power

Qex = Quio + Q2o + Q3o + Qpao

Distortion reactive power

Per phase: @p10 = \/m’

Total grid:

Power factor

Ap = 2

Cos ¢

Prr =

Per phase:

Total grid: no calculation possible

Neutral conductor current (if physically not available)

in (t) = — (i1 (t) +i2(t) +13(1))
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13.1.11 Voltage balance / Unbalance

Example graph from ibaPDA (high asymmetry!)

In a symmetrical grid the arrows of the respective phase are located directly over each

other.
Name Meaning
U# RMS value of the phase
U#. Percentage of the positive sequence component
U#. Percentage of the negative sequence component
Ut Percentage of the zero sequence component
Alm Alm Alm
u3+ Qa-
| 120° 1207,
v Ugs / UioUz0Usp
< — b — > < »>
/ Re Uy LYo Re Re
| 120° 120° |7
Uss Us.
v v v
Positive sequence Negative sequence Zero sequence

Positive sequence component
Ql = % (QR+Qs‘Q+QT 'QQ)

Negative sequence component
U, = % (QR+Qs‘Q2+QT 'Q)

Zero sequence component
Us=3Ugr+Us+Uy)
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13.1.12

a — 120

2 _ 4240

=

The voltages specified here are complex numbers and consist of an amount and an
angle.

Negative sequence unbalance

Negative Sequence Ratio = %f

Zero sequence unbalance

. U,
Zero Sequence Ratio = |7
—1

Interference factor
Q TIF/THFF

50
TIF = |3 (5-n- fi - Factor, - X,.)?

n=1

50 nf 2
-1
THFF = E (SOOHZ - Factor, 'Xn)

n=1

50
IF Square = Z Factor,, - X2
n=1
50
IF Linear = Z Factor, - X,

n=1

f1: Nominal power system frequency (50 Hz or 60 Hz)
Factor,: Weighting factor for harmonic,

Various methods are available for normalization of X»

X, = Harmonic,
n Harmonicy

a)
Harmonicy,

b) Xn = T Rirs

__ Harmonicy
c) Xn = Hvo1a
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13.1.13 Commutation notches

Commutation notch
dcom = %U -100%

AU= voltage drop

U= peak value of the fundamental wave of the nominal voltage
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13.1.14 Events

U Voltage dip
Signal Meaning
Dip event (digital) Active, if the half period RMS value of at least one
phase is lower than the limit.
Dip event Start Current time — start_time, in seconds, while the
event is running.
Dip event Duration Previous duration of events, in seconds, while the
event is running.
Dip event Min Minimum half period RMS value, in V, while the
event is running.

The limit is increased by the hysteresis, if the event is active.
The limit is calculated as percentage value of the nominal voltage or as percentage value
of the floating reference value.

Usr(n) = 0,9967 - Usr(n—l) +0,0033 - U(lO/lQ):Mns
Note: this value is calculated for each phase separately.
Q Voltage swell

Signal Meaning

Swell event (digital) Active, if the half period RMS value of at least one
phase is higher than the limit.

Swell event Start Current time — start_time, in seconds, while the
event is running.

Swell event Duration Previous duration of events, in seconds, while the
event is running.

Swell event Max Maximum half period RMS value, in V, while the
event is running.

The limit is reduced by the hysteresis, if the event is active.
The limit is calculated as percentage value of the nominal voltage or as percentage
value of the floating reference value.

Usr(n) = 10,9967 - Usr{nfl) +0,0033 - U(l[)/l?)r?ns
Note: this value is calculated for each phase separately.
U Voltage interruption

Signal Meaning

Interruption event (digital) Active, if the half period RMS value of all phases
of a supply voltage grid is lower than the limit.

Interruption event Start Current time — start_time, in seconds, while the
event is running.

Interruption event Duration Previous duration of events, in seconds, while the
event is running.

Interruption event Min Minimum half period RMS value, in V, while the
event is running.

The limit is increased by the hysteresis, if the event is active.
The limit is calculated as percentage value of the nominal voltage.
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Q Mains signalling

Signal

Mains signalling event (digital)

Meaning

Active, if the RMS value of the mains signalling
voltage on at least one phase is higher than the
limit set.

Mains signalling event Start

Current_time — start_time, in seconds, while the
event is running.

Mains signalling event Duration

Previous duration of events, in seconds, while the
event is running.

Mains signalling event Max

Maximum RMS value of the mains signalling
voltage, in V, while the event is running.

Q Rapid voltage change (RVC)

Signal
Rapid voltage change (digital)

Meaning

Active, if the half period RMS value of at least one
phase is beyond the area Floating_average — limit
or Floating_average + limit.

RVC event Start

Current_time — start_time in seconds.

RVC event Duration

Duration of the event in seconds.

RVC event Delta Umax

Maximum deviation from the floating average at
the starting point of the event, in V.

RVC event Delta Uss

Change in the floating average between start and
1 second after the event, in V.

The floating average is the arithmetic average of the last 100 (at 50 Hz) or 120 (at 60 Hz)
half period RMS values. This corresponds to the average of the last second.

The limit is reduced by the hysteresis while the event is active.

Note on RVC values

The event values are issued only about 1 second after the end of an event for a 10/12
period pulse, otherwise, all values are 0. The reason for this is the rule that this event
must not be issued, if there is an overvoltage or undervoltage during the event.

Issue 1.5

121



Manual ibaPQU-S

13.2  Connection examples

The examples mentioned here refer to a grid with 230 V and 50 Hz. Furthermore, the
consumers to be measured are directly connected to the ibaPQU-S system. If the values

voltage and current to be measured are higher, appropriate instrument transformers
need to be used.

Important note

jumd @

The wiring always needs to be carried out by a qualified electrician in order to guarantee
electrical safety.

13.2.1 1-phase

ibaMS4xAl-380VAC ibaMS3xAIl-1A/100A

7|

L—>
N —p-
PE

jsimimlmiml &

]
=

1-phase direct connection

13.2.2 Star connection

ibaMS4xAl-380VAC ibaMS3xAl-1A/100A

|

L1 > =
N > ]

PE ] >
L2 ——pp —
)

- ] » Load

L3 > o—
@

@) | ] >
QN
o

Star connection direct connection
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13.2.3 Delta connection

ibaMS4xAl-380VAC ibaMS3xAI-1A/100A
L1 > E =
i‘ —P @ )
PE =3 | >
L2 > —
T
\ P Load
L3 > —
L
— >
|
i'{'“ ]
) L
=

Delta connection direct connection

13.2.4 Connection with instrument transformers

It is important that the instrument transformers are Open Loop transformers. This means
that a sinus signal on the primary side also needs to exist on the secondary side. The
instrument transformers also need to offer a broadband frequency transmission in order
to capture harmonics or interharmonics up to the 50th harmonic.

The terminals of the primary winding are labeled "K" and "L" or "P1" and "P2", the termi-
nals of the secondary winding are labeled "k" and "I" or "S1" and "S2". The polarity must
be applied so that the "current flow direction" is from K to L.

L N PE ibaMS4xAI-380VAC ibaMS3xAIl-1A/100A
1kV/230V |Zi
¢ I | —
K 1 LK
S’ D/\
300A/M1A ¢
L L N []

[

Example of 1-phase connection
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L N PE ibaMS4xAl-380VAC ibaMS16xAI-10V

1kV/230V

¢ 1
Il >
. | |

@

OO0

OCX,

~

300A

OO0

HF Current
Probe

300A: 10mV~/A~

[4‘ o
1 (L)

LTI T T I I I

CITJC T T T TTITIT I

Example of 1-phase measuring with a Rogowski coil or a current clamp
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Certificate

TECHNISCHE
UNIVERSITAT

DRESDEN

Institute of Electrical Power Systems and High Voltage Engineering

COMPLIANCE TEST ACCORDING TO
IEC 61000-4-30 Ed.3 (2015)

ibaPQU-S

Measurement accuracy and measurement methods for the following quantities were tested
on conformity with IEC 61000-4-30 Ed.3 (2015). This includes all tests as required by
IEC 62586-2 Ed.1 (2013) and specific additional tests.

Power Quality Parameter Class A Compliance
Power frequency Yes
Magnitude of supply voltage Yes
Flicker Yes
Voltage interruptions, dips and swells Yes
Supply voltage unbalance Yes
Voltage harmonics Yes
Voltage interharmonics Yes
Mains signalling Yes
Flagging Yes
Clock uncertainty Yes
Variations due to external influence quantities Yes
Magnitude of current Yes
Current harmonics Yes
Current interharmonics Yes

One sample with serial “000061" and firmware
“PQ Core 1.00" was tested with a declared input
voltage and current of Uy, =230V and fem=2.5A
and a nominal frequency of £, = 50 Hz.

The external clock synchronization was performed
with an external GPS-clock (Meinberg LANTIME
M600 and GPS-antenna HF2015 GPS).

The manufacturer states that this sample is
representative of the ibaPQU-S series.

Tested by Reviewed by: _.Confirmed by
Wtrc..... k. N7 P—

[y

Dipl.-Ing. Robert Stiegler ! r-Ing. Jan Meyer Prof. Dr.-Ing. Peter Schegner

Dresden, 01.03.2017

Technische Universitaet Dresden

Faculty of Electrical and Computer Engineering Technische Universitdt Dresden
Institute of Electrical Power Systems and High institut fir Elektrische Energieversorgung
Voltage Engineering und Hochspannungstechnik i
01062 Dresden 01062 Dresden
Germany o
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Support and contact

Support

Phone: +49 911 97282-14

Fax: +49 911 97282-33

E-Mail: support@iba-ag.com
Note

If you require support, specify the serial number (iba-S/N) of the product.

Contact
Headquarters
iba AG

Koenigswarterstrasse 44
D-90762 Fuerth

Germany

Phone.:  +49 911 97282-0
Fax: +49 911 97282-33
E-mail: iba@iba-ag.com

Mailing address

iba AG

Postbox 1828
D-90708 Fuerth
Germany

Delivery address

iba AG
Gebhardtstrasse 10
DE-90762 Fuerth
Germany

Regional and Worldwide

For contact data of your regional iba office or representative please refer to our web site

www.iba-ag.com.
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