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@ Note:

Please note that this user manual may not always contain the latest information concerning the device.
If, for example, you have changed the firmware of the device to a higher version via the Internet, this
description will no longer be completely accurate.

In this case, contact us directly or use the latest version of the operating instructions available from our
Internet site (www.a-eberle.de).

A. Eberle GmbH & Co KG

FrankenstraRe 160
D-90461 Nuremberg

Telephone: 0911/6281080
Fax: 0911/62 810899

E-Mail: info@a-eberle.de
Internet:  www.a-eberle.de

A. Eberle GmbH & Co KG does not accept any liability for damage or losses of any kind arising from
printing errors or changes in this manual.

Furthermore, A. Eberle GmbH & Co KG will not accept any liability for loss or damage of any kind result-
ing from faulty equipment or devices that have been modified by the user.

Copyright 2025 A. Eberle GmbH & Co KG
Subject to change without prior notice.
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1. User prompt

The user manual contains all important information for installation, commissioning and operation. Read
the user manual completely and do not use the product until you have understood it.

1.1 Target group

These operating instructions are intended for trained and qualified staff as well as trained and tested
operators. The contents of these operating instructions must be made accessible to the persons respon-
sible for installing and operating the system.

1.2 Warnings

P> Structure of the warnings

Type and source of danger!

A Consequences of non-observance

SIGNAL WORD

< Action to avoid the danger.

P> Types of warnings
Warnings differ according to the type of danger as follows:

A Warns of an imminent danger which, if not avoided, will result in death or
5):\\\[c]3: 18 serious injury.

A Warns of a potentially dangerous situation that can result in death or serious
WARNING! | injuries when not avoided.

A Warns of a potentially dangerous situation that can result in serious or minor
CAUTION! injuries when not avoided.

Warns of a potentially dangerous situation that if not avoided could result in

]
NOTICE! material or environmental damage.

1.3 Tips

Notes on appropriate use of the device.
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1.4 Other symbols

Instructions
Structure of the instructions:

< Guidance for an action.
% Indication of an outcome, if necessary.

Lists
Structure of unnumbered lists:

List level 1
List level 2

Structure of numbered lists:
1) List level 1

2) List level 1
1. List level 2
2. List level 2

1.5 Applicable documentation

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

1.6 Keeping

Keep the user manual, including the supplied documentation, readily accessible near the system.
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2. Scope of Delivery/Order Codes

2.1 Scope of Delivery

PQI-LV
Security documentation
WinPQ_Lite Software www.a-eberle.de/pqi-lv-software-en

2.2 Order Codes

Characteristic Code

Power Quality Interface and fault recorder PQI-LV
® 4 voltage converters 100V /400V/690V 10MOhm (CAT IV 300V)
® 4 switchable inputs for low voltage current transformers

o Current clamp

o Rogowski coils
® In accordance with DIN EN-50160 and IEC 61000-4-30 (Class A)
® WinPQ lite software for PQI-LV
® Webserver

Supply voltage
® AC90V..110V..264Vor DC110V...220V...430V H1
® DC12V..60V...150V H2

Option IEC61000-4-7 (40.96 kHz sampling)
® 10.24 kHz sampling; without 2 kHz to 20 kHz measurement BO
® Frequency measurement of voltage and current from 2 kHz to 20 kHz B1

40.96 kHz sampling oscilloscope recorder

Option Fault recording
® Without fault recording SO
® With fault recording S1

Oscillograph with voltage and current, sampling rate: 40,96kHz / 10,24kHz
and TRMS recorder with powerful triggering

Option communication protocol

® Modbus RTU & TCP PO
® |EC 60870-5-104 (RJ45) P1
® |EC61850 (RJ45) P2
® Modbus Master for I-Sense feeder measurement and recording P3

Option Data format
® Without PQDIF export function according to IEEE1159-3 FO
® With PQDIF export function according to IEEE1159-3 F1

Data transfer via feature P2 - IEC61850 / MMS
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Software WinPQ lite

Software WinPQ lite

For parameterising PQI-LV, as well as reading PQI-LV measurement data and online data as a single-
user licence — free of charge

WinPQ database Code

Software WinPQ WinPQ
For parameterization, archiving and evaluation of PQI-D, PQI-DA, PQI-LV and PQI-DE measurement data
with the following basic functions:

® 32-bit/64-bit Windows program interface

® Database for saving the measured values per measuring point
Data access via TCP/IP network

® Visualization option for all measured variables retrievable from a PQI-D, PQI-DA, PQI-LV and PQI-DE
as a function of time and as a statistical variable

® Automatic reporting according to EN50160; IEC61000-2-2 / 2-4; IEEE519

® Automatic export functions (Comtrade , PQDif, ASCII, PDF) and fault report transmission

® One additional workstation license for one Windows user is included in the price

Licences

® assingle-user license for 2 PQ measuring instruments (PQI-D, PQI-DA, PQI-LV, PQI-DE) LO
® assingle-user license for 2 to 10 PQ measuring instruments (PQI-D, PQI-DA, PQI-LV, PQI-DE) L1
® assingle-user license for > 10 PQ measuring instruments (PQI-D, PQI-DA, PQI-LV, PQI-DE) L2
® assingle-user license for > 100 PQ measuring instruments (PQI-D, PQI-DA, PQI-LV, PQI-DE L3
User manuals

® German Al
® English A2
® French A3

PQI-LV - accessories

Rogowski Coil 111.7087.06
1...1000 A; 330 mV / 1000 A; 10 Hz...5 kHz; 3m connection cable
one piece
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Safety instructions

Follow the user manuals.

Keep the user manual with the device.

Ensure that the device is operated only in a perfect condition.
Never open the device.

Ensure that only qualified personnel operate the device.
Connect the device only as specified.

Ensure that the device is operated only in the original condition.
Connect the device only with recommended accessories.

Ensure that the device is not operated outside the design limits.
(see chapter 5)

Ensure that the original accessories are not operated outside the design limits.

Do not use the device in environments where explosive gases, dust or fumes occur.
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3.1 Meaning of the symbols used on the device

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

USB-interface

TCP-IP interface

—l— Functional earth

CE marking guarantees compliance with the European directives and regulations regard-
ing Electromagnetic Compatibility (EMC)

Alternating voltage (AC)

IR

Direct voltage (DC)
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4. Intended use

The product is used for the measurement and evaluation of voltage and current signals in the power
grid only. If the instrument is used in a manner not specified by the manufacturer, the protection pro-
vided by the instrument may be severely impaired.

The instrument is intended for use in the low voltage range in CAT IV (300 V) up to a maximum of 690 V
(conductor-conductor). Other voltage levels such as medium or high voltages must be connected to the
instrument via voltage transformers.
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5. Technical Data

5.1 PQI-LV Description

The PQI-LV power quality analyser and fault recorder for low-voltage grids is the central component of a
system that can be used to solve all measurement tasks in electrical low-voltage grids. The PQI-LV can
be used both as a power quality interface in accordance with power quality standards and as a measur-
ing device for all physically defined measured values in three-phase grids.

The component is particularly suitable for monitoring and recording special supply qualities or quality
agreements between the energy supplier and custom-er and making them available for evaluation. In
addition, the measuring device offers the option of recording up to 16 feeders via I-Sense technology,
pro-cessing them and transferring them to the higher-level WinPQ and WebPQ software solution!

In addition to the option of standard evaluations in accordance with EN50160, the PQI-LV also has a
highspeed disturbance recorder with a recording rate of 40.96 kHz / 10.24 kHz and a 10 ms RMS value
recorder via an additional licence S1. This enables a detailed analysis of grid faults.

Modern voltage quality measuring instruments Parameter IEC61000-4-30 Class

operate according to the IEC 62586 standard,
which describes the complete product characteris-  Power frequency A

tic of a Power Quality Analyser. This standard Magnitude of the Supply Voltage | A
defines not only the purpose of use and the EMC

Flicker A

environment, the environmental conditions, but
also the exact measurement methods (IEC 61000- Supply voltage dips and swells A
4-30) to create a comparable basis for the user.

Voltage interruptions A

According to IEC 62586, the PQI-LV is a device PQI-
o Supply voltage unbalance A

A-FI-H and has therefore been fully certified in
external laboratories. Voltage harmonics A
The PQI-LV meets all demands of the IEC 61000-4- Voltage Interharmonic A
30 Ed.3 (2015) standard for an A-Class device. L .

Mains signalling voltage A

The measuring device and the development are

. . . . L Underdevation and overdeviation A
subject to strict security requirements within the
scope of the requirements in KRITIS. In relation to Measurement aggregation intervals | A

these, an active patch management, encrypted

Time-clock uncertainty A
communication standards as well as a User Rights
Management (URM) via RADIUS are available in Flagging A
the device! This also includes signed firmware Transient influence quantities A

updates, security logging and active protection
against brute force attacks. All this contributes to a
secure operation in your IT environment!

The PQI-LV has been developed for measurements performed in public grids, as well as for recording PQ
data in industrial environments, up to 690 V (C-C) measurement voltage:
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® Din rail device
® No moving parts (fans, hard drives)
© CATIV
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5.2

Technical Data

Webserver for basic configuration on the device
1 GB internal memory
Input channel bandwidth 20 kHz
4 voltage inputs, final value of measurement range: 480 V L-N, accuracy < 0.1%
4 switchable current inputs for Rogowski coils and current clamps
Simultaneous processing of sampled and calculated voltages and currents
Oscilloscopic voltage and current recorder sampling rate : 40.96 kHz / 10.24 kHz
Half cycle recorder:
power frequency, r.m.s. of voltages and currents, voltage and current phasors
power recording rate : ~10ms (50 Hz) / ~8.33ms (60 Hz)
Powerful recorder triggering
Online streaming of voltages and currents at 40.96 kHz sampling rate.
IEC 61000-4-30 Class A Measurement data processing
Recording of the voltage quality faults in accordance with DIN EN 50160; IEC61000-2-2;
-2-12;-2-4.
Phase of voltage and current harmonics n=2...50

Spectral analysis 2 kHz...20 kHz,(90 frequency bands, BW = 200 Hz) of voltages and cur-
rents according (IEC 61000-4-7)

EDGE function - 32 freely configurable monitoring states for monitoring and triggering
all measured variables - Qutput via protocol for controlling on site

Complex analysis software WinPQ lite (sold as a package)

Option WinPQ — Database Software
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5.3

5.3.1

Dimensions / Weight

Technical Data

Dimensions / Weight

Voltage inputs

tal

42.5...50...57.5 Hz
51.0...60...69.0 Hz

Accuracy

Fundamental frequency, r.m.s.

LxBxH 130 x 90 x 58 mm U1 £150% Unom
0°C < Ta<+45°C: 10.1%v. U
Weight ‘ 298g 8 o Hnom
-25°C<Ta< +55°C: 10.2% of Unom
5.3.2 Power supply Fundamental frequency, phase
U12>10% Unom : +0.02°
AC Nominal range [V] 100...240 - Un 2 1% Unom : 5.0%v. Un
Unh < 1% Unom : +0.05% of Unom
AC Operating range [V] 90...264 - :
Harmonics n = 2...50, phase
DC Nominal range [V] 150...340 24...110 Un = 1% Unom : +0.5°
DC Operating range [V] 120...430 12...150 Interharmonics
b sw oW n=1...49, rm.s.
ower < <
. Uih = 1% Unom : +5.0% v. Un
consumption <7VA
Uih < 1% Unom . +0.05% of Unom
Frequency Nominal 50...60 Hz DC Mains frequency +1 mHz
Frequency Operating 40...70 Hz DC @ 10 %...200 % Un
Flickermeter Class F1
External fuse 6A 6A DIN EN 61000-4-15:2011
characteristics B B
Dip residual voltage 10.2 % Un
Energy storage 2 sec 2 sec @ 10 %...100 % Un
Dip duration +20 ms
5.3.3 Voltage Inputs @ 10 %...100 % Un
vell residual voltage $0.2 % Un
Voltage inputs @ 100 %...150 % Un
well duration 120 ms
Channels U1 ) U2 , Us , UN/E/4 @ 100 %...150 % Un
Electrical safety 300V CAT IV Interruption duration +20 ms
DIN EN 61010 600V CAT III @ 1%...100 % Un
Input reference PE Voltage unbalance +0.15 %
Impedance -> PE 10 MQ | | 25pF @Il %...5 % measured
value
Nominal input voltage Unom 230 VAC
Ripple control voltage 5% of the measured
Measuring range end value 0...480 Vac L-E (< 3kHz) value
Overload capacity, permanent 600Vac @ Us =3%...15% Un
Maximum crest factor @ Unom 3 $0.15 % Un
@ Us=1%...3% Un
Bandwidth DC...20 kHz
Rated mains frequency fa 50 Hz / 60 Hz
Frequency range of the fundamen- fat15%
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5.3.4 Current Inputs Fundamental  frequency,
phase
I > 10% FSR: £0.2°
Full Scale Range (FSR) 0.35Vac @ 50Hz Harmonics n = 2...50, r.m.s.
Input impedance 2MQ Ih > 1% FSR: £5.0% of Iy
Input type symmetrical lh < 1% FSR: +0.05% of FSR
External sensors Ro.gf)wski coil, Harmonics n = 2...50, phase
(switchable) mini cu.rrent clamp I > 1% FSR: +1.0°
potential-free
Differential overload ca- | 10Vac Interharmonics n = 1..49,
pacity, permanent r.m.s.
Common mode area +15V I = 1% FSR: £5.0% of li
Measuring bandwidth 25Hz...20kHz ln < 1% FSR: *0.05% of FSR
Fundamental  frequency,
r.m.s. +0.2% of |1

l1 = 10% FSR:
l1 < 10% FSR:

+0.02% of FSR

5.3.5

Electrical safety — environmental parameter

Environmental parameters Storage and transport  Operation
Ambient temperature : IEC 60721-3-1/ 1K5 IEC 61010
Limit range of operation -40 ... +70°C -25 ... +45°C
IEC 60721-3-2 / 2K4
-40 ... +70°C
Ambient temperature : IEC DIN EN 61010
Rated range of operation H1 --- 225 .. +45°C
Rated range of operation H2 95 +50°C
Relative humidity: 24h average 5..95% 5..95%
No condensation or ice
Solar radiations - 700 W/m?

Vibration, earth tremors

IEC 60721-3-1/ 1M1
IEC 60721-3-2 / 2M1

IEC 60721-3-3 /3M1
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5.3.6 Electrical safety 5.3.8 Communication protocols
SlEGE e 5 ) Communication Protocols

— |EC61010-1

— |EC61010-2-030 ® MODBUSRTU
Protection class 1 @ MODBUSTCP
Pollution degree 2 ® IEC60870-5-104 (Option P1)
Overvoltage category ® |EC61850 (Option P2)
mains supply option :
H1 300V /CATII 5.3.9 Time synchronization inter-
H2 150V / CAT I

face
Measurement category | 300V / CAT IV
600V / CAT III » e R
Altitude <2000m ime synchronization protocols (Receive /
Slave)

IP protection class in IP20
installed condition @ NTP

5.3.10 Other interfaces

Immunity

Emissions Ethernet RJ45 (10/100 Mb)
= CISPR22 (EN 55022), Class A

Electromagnetic Compatibility

RS485 RJ45

5.3.7 Storage of measured values

Storage of measured values

Internal memory 1024 MB

Property damage due to unauthorized IT access via network interface!

NOTICE! 2 IT security guidelines for the place and purpose of use must be observed!

2 IT security settings of the device must be observed!

LAN-interface

2 Even when disconnected, all COM and LAN connecting cables must not fall below
the insulation distance to dangerous parts.
2 It must not be possible to disconnect individual wires from the clamp.
2 Pull the plugs only directly on the housing, never on the cable.

< Make sure that the connection cable is fixed or strain relieved.
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5.5 Mechanical design

The PQI-LV can be mounted on a DIN rail. The connection to the COM interface is via an RJ45 patch cable.
All other connections are designed as screw terminals.

An RJ45 connection is available for the TCP/IP interface.

X1 Power supply X3 voltage inputs
11,12,13 31,32,33,34

| X6 current inputs

LAN interface | LAN interfacq'
RS485 TCP/IP

| X6 current inputs

Battery
compartment

Side view of PQI-LV
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5.5.1 Battery

The battery is only needed for the real-time clock in the device so that the device can keep the time even
without a power supply. In a buffered system, a battery is therefore not necessary if external time synchro-
nization is available

The battery has a lifespan of >5 years

Changing the battery does not affect the operation of the device when it is connected to
the power supply, as the device is supplied with power internally.

Pull the battery out of the casing and insert a new battery.
Battery type: Li button cell CR1632

Follow the disposal guidelines of the respective country and those in the operating instruc-
tions.
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5.6 Terminal strip number PQI-LV

Terminal Designation Function Terminal Cable cross Stripped length
strip no. no. section mm? in mm
L(+) 11 0,75-1,5 6
X1 Auxiliary voltage Un
N (-) 12 0,75-1,5 6
X1 Ground GND E 13 1,5-2,5 8
Phase voltage Ul L1 31 0,75-1,5 6
Phase voltage U2 L2 32 0,75-1,5 6
X3
Phase voltage U3 L3 33 0,75-1,5 6
Neutral point voltage u4 N 34 0,75-1,5 6
Phase current L1 11 11 RJ45 AWG 23
Phase current L2 12 12 RJ45 AWG 23
X6 Phase current L3 13 13 RJ45 AWG 23
Neutral conductor / 14 14 RJ45 AWG 23
sum current
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5.7 Protection ground

The device is provided with a functional earth, which also serves as reference potential for the voltage in-
puts.

The functional earth is marked with ™= and terminal X1 / 13 on the measuring instrument.

Connect the grounding cable to terminal X1 / 13 on the meter and tighten the screw. Use an eyelet termi-
nal for the connection and make sure it is tight!

A DANGER! Danger to life due to electric shock!

Incorrect connection of this measuring instrument can lead to death, serious injury or fire hazard!

< The functional earth must always be connected to PE potential.

< The functional earth must not carry a dangerous voltage under any circumstances

5.8 Supply voltage connection

The PQI-LV is available with two different supply voltage characteristics. Please take the correct supply
voltage from the type plate before connection.

e Example of a 230 V AC connection with feature H1:

I R I

PE : After connecting and switching on the power supply, the status LED flashes red during ini-

tial start-up (initial start-up not complete). If a restart occurs after initial start-up is
complete, the LED changes to green.

VAV AV AV
L+|N-|PE
11]12 13

A DANGER! Danger to life due to electric shock!

Serious personal injury or death may result from:
Touching bare or stripped wires that are energised.
Touching dangerous inputs on the device.

2 Make sure that the device is connected in a de-energized state.

O

Ensure that all connecting cables are fixed and strain relief is provided.
2 All cable requirements of the terminal blocks must be observed. (e.g., stripping length of the ca-

bles)
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Material damage due to non-observance of the connection conditions or imper-
missible overvoltage!

Failure to comply with the connection conditions or exceeding the permissible voltage range may damage
or destroy your device.
Before applying the supply voltage to the device, the following points must be observed:
2 Voltage and frequency must correspond to the specifications on the type plate! Observe the limit
values as described in the technical data (see chapter 5)!
S Observe features of the device (H1 / H2)
2 In the building installation, the supply voltage must be provided by a listed miniature circuit break-
er and fuse that meets the requirements of IEC 60947-1 and IEC 60947-3!
S The miniature circuit breaker
- be easily accessible to the user and installed close to the device.
- Label for the respective device.
2 Do not take the supply voltage at the voltage transformers.

< Provide a fuse for the neutral conductor if the neutral connection of the source is not earthed.

5.9 Mains connection for PQI-LV

The mains connection of the PQI-LVs depends on the type of mains in which the measurement is to be
made.

The PQI-LV is designed for direct measurement in low voltage (3-phase / 4-wire connection) for low voltage
networks (TN, TT and IT networks) or for residential and industrial applications. A special form of low volt-
age measurement is measurement in the 4-wire / 1 phase connection with which three independent
voltage circuits and current circuits can be measured at the same earthing conditions (see chapter 5.9.3).

The current is measured via sensor transformers with voltage output, which are connected via RJ45 with
EMC protection. Either Rogowski coils or current transformers with mV outputs can be used. Switching
between these two different types of current sensors is carried out in the measuring device via parameters.

A Personal injury and damage to property due to non-observance of the safety
regulations

> Before making any connections, please read this manual thoroughly and follow the safety measures

described here.
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5.9.1 3-phase / 4-wire connection

L1
L2
L3

Last / Load

AURRUR TR
R

E////

PE|L1|L2|L3 |weE
13 | 31| 32|33 |3

P Voltage connections
The voltage connections must be made as shown in the circuit diagram above
If no N conductor connection is available, connect connections E and N together.
Make sure that the switching mode (4-wire) is set

P Current connections

The PQI-LV has sensor inputs with feature C46. The sensor inputs are designed as EMC-compliant RJ45
sockets for RJ45 plugs and can be operated either with Rogowski coils or classic current transformers with
mV signal output. A parameter in the WebServer can be used to switch between integrated signal
(Rogowski coil) or linear input signal (current transformer). The current transformer ratio is factory-set to
nominal current (e.g., 350mV / kA). This must be adapted to the current transformer used. The appropriate
transformers can be obtained from A.Eberle. The connection of transformers from other manufacturers is
possible, provided that the described connection conditions (input range, impedance) are observed.

A DANGER! Danger to life due to electric shock!

Attention dangerous contact voltage!
Flashover and high short-circuit currents possible in CAT Il and CAT IV!
2 Ensure that the PE conductor (earthing) is connected to the PQI-LV.
Before starting work, check that no voltage is present!
Provide protective equipment for CAT Il, CAT Ill or CAT IV.
High-load fuses >10 kA or >50 kA must be used in accordance with the CAT.
Short-circuit current transformers before starting work.

Ensure that all connecting cables are fixed and strain relieved.

0O 0 0 0 0 0

All cable requirements of the terminal blocks must be observed. (e.g., stripping length of the ca-

bles)
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5.9.2 4-wire connection without neutral current

L1
L2
L3

+
)

Last / Load

. ‘

PE|L1|L2|L3 |neE
13 | 31 |32 |33 |34

P Voltage connections
If no N conductor is available, connect E and N together.
Ensure that switching (4-wire) is selected

» Current connections
With feature C46, the PQI-LV has switchable sensor inputs. The sensor inputs are designed as EMC-
compliant RJ45 sockets for RJ45 plugs and can be operated either with Rogowski coils or classic current
transformers with mV signal output. Parameters in the WebServer can be used to switch between integrat-
ed signal (Rogowski coil) or linear input signal (current transformer). The current transformer ratio is
factory-set to nominal current (e.g., 350mV / kA). This must be adapted to the current transformer used.
The appropriate transformers can be obtained from A.Eberle. The connection of transformers from other
manufacturers is possible, provided that the described connection conditions (input range, impedance) are
observed.

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

Attention dangerous contact voltage!
Flashover and high short-circuit currents possible in CAT Ill and CAT IV!
2 Ensure that the PE conductor (earthing) is connected to the PQI-LV.

Before starting work, check that no voltage is present!

Provide protective equipment for CAT Il, CAT Ill or CAT IV.

High-load fuses >10 kA or >50 kA must be used in accordance with the CAT.
Short-circuit current transformers before starting work.

Ensure that all connecting cables are fixed and strain relieved.

O 0 0 0 00

All cable requirements of the terminal blocks must be observed. (e.g., stripping length of the ca-
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5.9.3 4-wire / 1-phase

Last / Load

In the 4-conductor system, 1-phase circuit type, no conductor-conductor events and three-phase system
events are evaluated. Voltages with the same earth potential and any currents can be recorded.

A DANGER! Danger to life due to electric shock!

Attention dangerous contact voltage!
Flashover and high short-circuit currents possible in CAT Ill and CAT IV!
2 Ensure that the PE conductor (earthing) is connected to the PQI-LV.

Before starting work, check that no voltage is present!

Provide protective equipment for CAT Il, CAT Ill or CAT IV.

High-load fuses >10 kA or >50 kA must be used in accordance with the CAT.
Short-circuit current transformers before starting work.

Ensure that all connecting cables are fixed and strain relieved.

0O 0 0 0 00

All cable requirements of the terminal blocks must be observed. (e.g., stripping length of the ca-

bles)
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5.9.5 DC mains connection

Using hall sensor clamps for current measurement, it is generally possible to use the PQI-LV also in DC sys-
tems under the following conditions.
For DC voltage measurement, a difference must be made between symmetrically earthed and solidly
earthed systems.
® For IT systems with high-impedance centre grounding, the device is designed for measurements up
to £ 600 V, with more than = 300 V an overvoltage protection is required to comply with the CAT IlI
600 V.

® For TN-S system, the device is designed for measurement up to 600 V.

an
|L+ TTe 50§

Last / Load

l 7 / / / /
PE L1 |L2|L3 N/EU S§1 S2(S1|52|51 52 |51|S2

61 | 62 | 63 | 64| 65 66 | 67 | 68

13 3132|3334

Depending on the feature, the device is suitable for direct acting current transformers (e.g., open-loop Hall-
effect current transformers) with an analogue output voltage of up to + 350 mV. The measurable band-
width on the device is DC...20 kHz. Shielding of the signal lines is recommended but not necessary.

A DANGER! Danger to life due to electric shock!

Attention dangerous contact voltage!
Flashover and high short-circuit currents possible in CAT Il and CAT IV!
2 Ensure that the PE conductor (earthing) is connected to the PQI-LV.

Before starting work, check that no voltage is present!

Provide protective equipment for CAT Il, CAT Ill or CAT IV.

High-load fuses >10 kA or >50 kA must be used in accordance with the CAT.
Short-circuit current transformers before starting work.

Ensure that all connecting cables are fixed and strain relieved.

0O 0 0 0 0 0

All cable requirements of the terminal blocks must be observed. (e.g., stripping length of the ca-

bles)
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Personal injury and damage to property due to non-observance of the safety
regulations
The current small signal measuring inputs are symmetrical and not galvanically isolated from earth! The
inputs offer no protective separation function about electrical safety!
2 The protection functions must be completely provided in the external converters.

2 The converter outputs must be balanced and potential-free!
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5.10 RS485 Interface

The PQI-LV has one serial interface which can be used as RS485. The functions are determined by the pa-
rameterization via the WinPQ Lite software.

P> The following functions are available:
Modbus on COM1 over RS485)

5.10.1 Connection and Termination

Pin assignment RJ45 - Modbus FRONT TOP
i

: Common —18
Pin 4 RS485 Pos (A)
oo — |
M —
Pin 5 RS485 Neg (B)
1
Pin 8 Common

RS485 Bus

Use a twisted shielded cable for the RS485 interface. The shields of all cables must be con-

nected to a voltage-free ground as close as possible to the device!
Please make sure that the maximum cable length of 1200 m for RS485 and 15 m for RS232
is not exceeded!

P> Termination RS485

The first and last station on the bus must be terminated. A dip switch is provided on the PQI-LV for this
purpose. The dip switch is located on the front of the device, directly above the RS485 interface.

== -——-=——~;;,—’ Dip switch to ON:
Bus termination is switched on
o Dip switch set to Off:

Bus termination is switched off
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5.10.1.1 Connection of PQI-LV as Master in a bus

The measuring device can also function as Modbus RTU master in a bus. Notes on parameterization and
operation can be found in 13.1.3 and 13.1.4. When setting up the bus, the following notes should be ob-

served:
RS-485
Max. 32 participants allowed (Gateway plus 31 RTU-Slaves)
Connect wire RS-485A, RS-485B and GND (see chapter 5.10.1)
1 terminating resistor (120...150 Ohm) each at the beginning and end of the backbone

Ground the shield of the cable on one side only (to PE)!
Maximum length of the backbone: approx. 700m (at low baud rates also up to 1200m)

A.Eberle PQl — Modbus Gateway Backbone

TCP- RTU- r N
@Tcp—p Server Master I==RS485A, RS485B, GND: L)

1D 250

Termination

EOR-1D EOR-3D EOR-3D
RTU-Slave 1 RTU-Slave 2 RTU-Slave 31
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5.11 Measurement / Functions

PQI-LV complies with the automatic event detection and measurement standards, which are:

EN50160 European power quality standard
IEC61000-2-2 EMC standards in low voltage grids
IEC61000-2-12 EMC standards in medium voltage grids
IEC61000-3-6/7 EMC standards in high voltage grids
IEC61000-2-4 (Class 1, 2, 3) Industrial EMC standards
IEC61000-3-2/3 Limits for harmonic current emissions
NRSO048/IEEE519 International power quality standards
IEC61000-4-30 Class Aed. 3 Methods of measuring power quality
IEC61000-4-7 EMC standards up to 18,69 kHz
IEC61000-4-15 Flicker measurement

5.11.1 Continuous Recording:

Five fixed and two variable measurement time intervals are available for continuous recording. All meas-
ured values can be freely activated or deactivated in the data classes. More detailed information about the
available measurands per data class can be found in the technical datasheet.

10/12 periods (200ms)

1 sec

n*sec (can be set from 2 seconds to 60 seconds)

150/180 periods (3 sec.)

n*min (can be set from 1 minute to 60 minutes)

10 min

2h

5.11.2 PQ Events

trigger quantity lower upper
voltage dip (T/2) v
voltage swell (T/2) v
voltage interruption (T/2) v
voltage rapid voltage change (T/2) sliding average filter
mean +/- threshold
voltage change (10min) v v
voltage unbalance (10min) v
mains signalling voltage (150/180T) v
voltage harmonics (10min) v
voltage THD (10min) v
voltage short term flicker PST (10min) v
voltage long term flicker PLT (10min) v
power frequency (10s) v v
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5.11.3 Recorder triggering

trigger quantity lower upper step
r.m.s. phase voltages (T/2) v v v
r.m.s. phase-phase voltages (T/2) v v v
r.m.s. residual/neutral-ground voltage (T/2) 4 v
Positive sequence voltage (T/2) v v

Negative sequence voltage (T/2) v

Zero sequence voltage (T/2) v

Phase voltage phase (T/2) v
phase voltages wave shapes (wave shape filter)

phase-phase voltages wave shapes (wave shape filter) +/- threshold
residual/neutral-ground voltage wave shape (wave shape filter)

r.m.s. phase currents (T/2) v v v
r.m.s. total / neutral current (T/2) 4 v
Power frequency (T/2) v v v
Command external

5.11.4 Memory management

The PQI-LV is equipped with one gigabyte of internal memory and intelligent memory management. This
ensures that the oldest data records are always overwritten by the most current data according to the First
in First out principle (FIFO).
By default, the measuring device is divided into two memory areas:

Continuous measurement data with 50% of the total memory

Fault record and events and other asynchronous measurement data
In the standard parameterization with approx. 800 measured variables in the 10 min data class, the device
can continuously and seamlessly record all 800 measured variables such as current, voltage, harmonics and
power over 140 weeks.

» Memory allocation
The memory distribution of the PQI-LV uses the internal 1 GB memory in a circular ring buffer for all meas-
urement data.
The circular buffer is divided as follows:
512 MB circular memory for long-term measurement data
320 MB circular memory for disturbance records (oscilloscope images; TRMS values)
16 MB circular memory for log files and power quality events

In addition, a maximum of 512 files can be saved in each circular memory area.

It is possible to change the memory allocation using parameters. Please contact the support of
A.Eberle.
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6. Operation of the PQI-LV

6.1 Getting started

When the PQI-LV power analyser is started for the first time, the device indicates that the initial commis-
sioning has yet to be carried out by means of the flashing red status LED. For this purpose, the device has a
web server that can be accessed via the default IP address in the subnet 255.255.0.0 using a browser such
as Firefox, Chrome or Microsoft Edge. This requires a connection

The connected parameterization PC must have a fixed IP address in the same subnet to access the
web server. If you have any questions about changing the IP address of your PC, please contact
your IT department.

After the first login, the operator is guided through the initial commissioning of the measuring device. This
three-step wizard must be run once after the PQ measuring device has been fully connected. The wizard
guides you through the commissioning process with direct explanations.

The three steps are:

Step 1: Configuration of the communication settings (IP address / DHCP) to access the de-
vice remotely.
Step 2: Configuration of the users who are required for login at the web server.

Step 3: Configuration of the power quality parameters and settings for the measuring
point, such as transformer parameters and standard templates.

Once all connections have been made, we recommend running the wizard to avoid incorrect
measurement data being recorded due to the absence of measurement voltages or currents or

=

the failure to enter parameters.

@ The measurement data is only recorded when the entire wizard has been completed and the
PQI-LV has performed a restart.
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6.2 Initial Setup - Operation of the Assistant

The setup wizard guides you through the initial parameterization of your measuring instrument. This wizard
must be completed in full to adapt the measuring instrument to the individual requirements at the measur-
ing

The guided wizard is divided into three stages. If
you want to change the selected settings in an ac-
tive stage, you can navigate back to the previous
pages by clicking the “Back” button. If you want to
change settings you made in a previous stage, you
can restart the wizard from the beginning (see Sec-
tion 6.2.4).

The multi-stage concept allows you to interrupt the

wizard after the network settings and/or user crea-
tion and, if necessary, to have it finished by another

PQI-LV

group of people after installation via the network.

6.2.1 Step 1 - Communication settings / IP address configuration

After the operating language has been set, the settings for configuring the network can be made.

Use DHCP Use DHCP

Detection of IP address collisions (ACD) Hostname

pqi-v-24020535

IPv4 Address

192.168.56.95

Subnetmask

Gateway

192.168.1.1

Hostname

pqi-v-24020535

Two operating modes are available for communication via TCP / IP.
P Operation with fixed IP address
IP address: Enter a fixed IP address as specified by the IT/OT administrator.
Subnet mask: Enter the subnet mask
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Gateway: Enter the gateway via which the device can be reached

IP address collision detection (ACD): With this function, the device checks at start-up
whether the parameterized IP address is already available in the network. For more infor-
mation, see section 7.5.2

Host name: The measuring device can be addressed directly in DNS-enabled networks us-
ing the host name by default, each device is given a name consisting of the device type and
the unique serial number

Operation on a DHCP server
DHCP deactivated: The measuring device is used with a fixed IP address to be assigned in
the next step

DHCP activated: The measuring device receives its IP address via a DHCP server available
in the network.

@ The IP address, subnet mask and gateway are hidden when DHCP is active

After completing the settings, a summary of the settings is displayed If this is confirmed with “Finish”, the
device is restarted and can then be accessed via the new settings Please ensure on your PC that the device
can still be accessed via the connected PC after the settings have been accepted.

Check the settings ﬂ

Use DHCP No

Use IP Address collision detection (ACD) Yes Applying network configuration

Hostname pai-lv-24020535

1Pud Address 192.168.56.95

Subnetmask 255.265.0.0 Device will be automatically restarted, please wait a moment
Gateway 192.168.1.1

Potentially adjust your network configuration, then try to access the device using the new address after it has successfully
restarted (STATUS LED flashes red).

New address: http://192 168 56 95
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6.2.2 Level 2 - User configuration

In the second stage, the administrative user is created for the web server of the measuring device, which is
required to complete the wizard.

New user The username must be at least 6 charac-

Username

ters long and the password policy must

@

T be observed when entering the password
Password . .
Password requirements The password policy can also be edited
Password must be at least 6 characters long. USIng the W'nPQ I|te Software (SECtIOI’l
Password must contain at least 1 uppercase letter.

Password must contain at least 1 lowercase letter.
Password must contain at least 1 digit. 92)
Password must contain at least 1 special character.

@

After completing the settings, a summary of the settings is displayed If this is confirmed with “Finish”, this

user is created in the device and the device can still only be accessed by entering the user and the selected
password

Confirm new user ¢
Username Administrator I I

ARAAALL LALLM LA AL AL LA LA L LA L AL AL AL A AL A L

Applying configuration__.

Please wait a few moments.
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6.2.3 Level 3 - Measuring point configuration

In the third step, the settings for configuring the power quality parameters and settings for the measuring
point, such as the transformer parameters and standard templates, are made. The following steps are nec-
essary in step three:

registration

a-eberle Before the parameters for the measuring point
can be set, it is necessary to log in with the ad-
ministrative user defined in step two.

Device identification

‘ For clear identification of the measuring point, a
meaningful designation of the measuring point

Plant should be made. These designations are also

used for all reports.

Field
- The devices are also hierarchically displayed in

= the database software according to group,
Device company name, name of the measuring field

- and the device name.

Power Quality Norm
Select the power quality standard

low-voltage grid / TN system
=>EN50160-NS

[ ]
e low-voltage grid / IT system
¢ = => EN50160-NS-IT
- Ny

These settings are used to determine the re-
cording parameters and the basic settings for
the limit values. These can then be customized
as required
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Net type & Net frequency

Ir

Basic settings for the PQI-LV grid connection

Frequency [Hz]

Further information on the grid connection can
Network Type

. be found in chapter 6.2

Secondary nominal Voltage [V]

Network type:
Entering the network configuration “4-conductor network” or “4 x 1-conductor network”
determines how power quality events are recorded.
= In a4-conductor network, all power quality events are calculated from the phase-
earth voltages and assessed as network events.

= |n a 4x1-conductor network, all power quality events are determined from the
phase-earth voltages and evaluated as independent phase events.

Frequency: Set to 50Hz or 60Hz grid frequency
@ The network configuration cannot be edited when the PQ standard EN50160-NS-IT and EN50160-
MS/HS are selected.

Secondary nominal voltage [V]: Setting the reference voltage in the low voltage — TN sys-
tem as conductor / ground voltage in volts and in the low voltage — IT system as conductor
/ conductor voltage in volts

Current measurement
transducer type

Both Rogowski coils and magnetic current trans-
formers with an mV output or mini current

 — clamps with an output signal of up to 350mV
— can be connected to the PQI-LV as a small-signal

current transformer.

Current Measurement - Transducer Type

v Current transformer factor [mV/kA

Conversion factor [mV/KA]

Enter the transformer factor of the small-signal

Reference curent [A] transformer in [mV/kA]. The Rogowski coil with

article number 111.7087.06 is already correctly
reset at 330mv/kA

- /

System current:

Setting the nominal current of the system
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P> Time settings
The device has several synchronization options for the time setting. In general, central synchronization is

recommended for permanently installed measuring devices according to IEC61000-4-30 (NTP or DCF77.

The device is set to UTC+1 with automatic wintertime changeover in the factory. The time zone and
summer/wintertime changeover are to be adapted to local conditions.

® DST- Mode

Information on whether the switchover be-

Timezone tween summer and winter time is carried out

D‘STtMod‘e in the selected time zone (dependent on time

— zone)

(UTC+01:00) Amsterdam, Belgrade, Berlin, Bemn, Bratislava, Brussels, Budapest, Copenhagen. Lji v . Time zone:

Setting the time zone in which the device is
located. Recording is done internally in UTC.

Time synchronization method However, the measurement data is displayed

Time syne methed in local time.

Manual clock setting v

P Method of time synchronisation:

Manual time settings

Manuell

DCF77

Current device time: 2024-10-11 13:21:10
Current PC time: 2024-10-1113:21:11

NTP

In manual mode, the local time of the param-
[ B0 eterization PC can be transferred to the device
by clicking the “Synchronize” button.

According to IEC61000-4-30, an external synchronization source such as NTP / DCF77 / GPS is required. The
settings are described in section 7.4.8.
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Time synchronization method

Time sync method

DCFT7 v

Interface settings

NMEA interface (COMT1)
RS435 v

Timezone of time source: sign

plus v

Timezone of time source: hour

0 -

Timezone of time source: minute

Time synchronization method

Time sync method

NTP v

NTP settings

NTP Sever 1: IP address NTP Server 1: Port

0000 123

NTP Sever 2: IP address NTP Server 2: Port

0.0.0.0 123 =

NTP Sever 3: IP address NTP Server 3: Port

0.000 123 =

NTP Sever 4: IP address NTP Server 4: Port

ptbtime1.ptb.de 123 -

=

Aclwate webserver

DAHDW encrypted communication (HTTPS) [Recommended]

- Ex

P DCF77
In this mode, synchronization is done via a

DCF clock.

For this purpose, this clock is connected to the
RS485 interface at COM 1 of the device.

P NTP
In this mode, synchronization is done via a

network accessible NTP server. Up to four NTP
servers can be entered, with the NTP server
with the best accuracy being used for syn-
chronization.

Please note that port 123 must be accessible
from the device to the NTP server

P> Webserver active
For individual reasons, it may be useful to

completely switch off the web server on the
device after initial operation. To do this, you
can deactivate the web server. It is also possi-
ble to switch off the HTTPS encryption. To do
this, deactivate the “Allow encrypted com-
munication (HTTPS)” checkbox

When the web server is deactivated, communication with the device is only possible via the
WinPQ lite software. The web server can then only be activated via the WinPQ lite software!
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Summary Page

1

Grid

Powerquality Norm - Template
Network Type

Frequency [Hz]

Reference current [A]

Current transducer factor (CT)
Conversion factor [mV/KA]

Device names

Plant
Field
Group
Device

Webserver

Activate webserver  Yes

Allow encrypted No
communication
(HTTPS)

Low voltage template for EN50160
4 - wire system ( three phase grid)
50

600

3030.3030303030305

330

Plant
Field
Group
Device

Time

Time sync method  NTP

Finish
At this point, all settings for the device can be ac-

cepted or the setup wizard can be cancelled.

If the wizard is cancelled, it will appear every time
the device is restarted because the necessary basic
settings have not been made.

Click “Finish” to confirm.

the device is restarted

the device deletes all old measurement data in the device memory

many parameters are reset to the factory settings.

the measurement technology is started after the restart and the recording is started

6.2.4 Reset commissioning wizard

If, for example, you no longer know the IP address as a user or you want to start the wizard from the begin-
ning, you can reset the device to its initial state by pressing the button for 7 seconds.

This will reset all settings that have already been made within the guided wizard. The users already created
will also be deleted by this reset.

Resetting procedure
The device is switched on and the commissioning wizard is not yet complete.
Press and hold the button on the front panel for 7 seconds
After the button has been released, the device triggers a restart

Now you can start up the device again. The device can be reached again via the address
http://192.168.56.95 in the subnet 255.255.0.0

The complete reset of the device is described in chapter 6.5.
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6.3 Button functions

The PQI-LV has only one button as a control element, which has different functions depending on the oper-
ating mode.

6.3.1 Functions during the startup

Duration of button press Behaviour

7sec Resetting the startup wizard (see section 6.2.4)

6.3.2 Functions during operation

Duration of button press Behaviour

Short, <1sec Manual trigger to initiate a fault record (S1 license required)
7sec Activation/deactivation of the web server for on-site parameterization.
20sec Restart of the PQI (soft reset)
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6.4 LED

The three LEDs show the current operating modes of the measuring device.

6.4.1 States during the startup wizard

During the setting up, the device has several states that are indicated by means of LEDs.
IP address configuration not completed
Status LED Red flashing
Connection LED Red flashing: Miscellaneous
Red/Yellow flashing: Link up and connection established
Recording LED Off
In this mode, the device can be accessed via http://192.168.56.95 with subnet mask 255.255.0.0.

User and measuring point configuration not completed
Status LED Red flashing

Connection LED Green: Connection established
Off: Link up and no connection
Red: Link down

Recording LED Off

6.4.2 Conditions in stationary operation

During operation, the displays of the three LEDs are to be considered isolated from each other.

Status LED
Colour Description
Green Normal operating mode without failure
Orange Boot mode
Rot Device malfunction

Connection LED
If several pieces of information are visualized at the connection LED at the same time, the worst infor-

mation is displayed according to the “red > orange > green” scheme.

Colour Description
Green Active network connection via TCP/IP
Orange If the NTP time synchronization method is selected, synchronization with the NTP

server is not possible.
Off Link up without active connection

Red Link down
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» Recording LED

Colour Description

Griin Recording in progress

Orange Recording of a fault record or presence of a PQ event
Rot Recording stopped

6.5 Reset device to factory settings

If the device status is unknown, the device can be reset to factory settings on site.

Property damage due to data loss!

Resetting to factory settings deletes all measurement data and any additional software licenses. To avoid
this, the following points must be observed:
2 Ensure that license keys are stored securely.

2 Ensure that the measurement data from the device is backed up.

To reset the device, the following procedure is necessary:
Disconnect the power supply voltage of the device and wait until the LEDs go out.
Press the button on the front panel and restore the power supply.

The button must be pressed and held until all three LEDs flash yellow quickly. At that mo-
ment, the button can be released.

The device starts to boot from the internal recovery image. The status LED flashes red and
green altern

When the LED is only flashing green, the update has been completed.

The device should automatically restart within the next 60 seconds. If this does not hap-
pen, disconnect the power supply briefly.

Afterwards, the device can be put back into operation. To do this, the device must be accessible again via
the address http://192.168.56.95 in the subnet 255.255.0.0.
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6.6 Webserver

The PQI-LV has a web server that provides initial diagnostic functions on site.

For on-site use, it is possible to press and hold the PQI-LV
button for 7 seconds. This activates the web server for on-site
work. After a configurable period of inactivity, the web server
is automatically deactivated again.

a_eberle The web server can be permanently activated via the parame-

terization with the WinPQlite.

After entering the IP address of the device, the login page
appears first

6.6.1 Overview

After logging in, the web server's overview page is displayed. This page contains relevant meta information
about the measuring device. In addition, individual settings for the design and language can be made.
These can be selected individually in the top bar.

Clicking on the symbol will switch the design directly between light and dark mode

Clicking on the symbol ™ will open a drop-down menu with the available languages
@ Deutsch @ @ Adlars

g

On this page, administrative users can also view the active services and network connections of the device.

s %= English @ ©
Device Bdendediew &5 | |
Device Type POI-DA smart Plant Ts121
) Live Dats Serial number 23137180 Station Station
Firmware version 3.2.0 (22594) Field group NS
Time (local time) of the devics 2024-10-11 16:08:15 Devics Name TS121-Am_Stadtweg
F Administration >
Services Bdendedview @) power Quality Status
i= Measurement Explorer CCGI- Connections (WinPQ. WebPQ) )
1Day 7Days 30 Days
NTP Server o
Osciloscope q 3
+ Diagnosis lodous Ecoriey
IECH0870-5-104 - Clients o TRMS recarder 0 1 7
Power quality 0 49
@ Developer Docs IEC61850 - Clients o events
Licenses
a0kHz o
IEC104 -]
[EC51850 o
RCH o
PQDIF o
Modbushaster

(<]

Recorder

The calibration certificate can be downloaded from the device as a PDF in the extended view
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6.6.2 Live data

The live data displays the 1-second effective values of selected base quantities, the drag indicators and the
statistics. However, other views can also be selected. “Live display of Modbus RTU slaves”

"--WJ: & English @ &
@ Overview Conneded U
ive data measured values I}v Lastupdated: 2024-10-11 16:13:37
Live data measured values
Live data Live data Modbus RTU slaves
L L2 L3 N L1 L2 L3 Total
. N
# Administration u 241.39 v 241.285 V. 241.578 V. 85.864 V s £3.882 kVA 60.189 kVA 56.376 kVA  183.989 kVA
I 261.323 A 249.346 A 233.548 A  93.828 A Q 8.119 kVAR  B.272 kVAR  8.211 kVAR  47.849 kVAR
i= Measurement Explarer P 52.476 kil 59.538 ki  55.775 kW 177.789 kW P 62.476 ki  59.538 kil 55.775 kW  177.789 ki
THD U 2.025 % 2,938 % 1.982 % 22.514 % D 7.598 KVAR 8.2 KVAR 8.891 KVAR  23.889 KVAR
THD T 12.242 % 13.786 % 14.523 % 365.662 % PE 8.992 8.990 8.989 8.967
v Diagnosis cos(phi) ©.999 ind. 1.888 ind. 1.880 ind. 1.888 ind.
Freguency
49.968 Hz
(@ Developer Docs
Extreme values Energy
L1 L2 L3 L1 L2 L3 Total
Umax 7 days 420.442 V 420,798 V 420.69 V Ep 338.601 kih 34@.21 kWh  3@5.911 kih 984.523 kih
Umin 7 days 418.512 V 410.345 V 418.937 v EP+ 338.628 kilh 340.844 kih 305.952 kilh 084.524 kih
Umax 420.927 V 421.674 V 421.968 V EP- 26.5 wh 33.8 Wh 48.5 wh 180.8 Wh
Umin 16.317 V 5.295 V 16.741 V c 56.619 52.228 5@.352 153.199
a KVARR KVARh KVARh KVARR
L1 L2 L3 N 56.646 53.838 58.386
I 1 E“* KVARh KVARh KVARh 15487 kVARn
414.269 A 377.223 A 339.781 A 115.549 A
day Eq- 26.5 VARh  8989.5 VARh 32.5 VARh  868.5 VARh
;:3’5‘ 7 4sB.e28 A 464.477 A 395.454 A 115.638 A
Imax 38 4cp.@28 A 464.477 A 395.454 A 121.422 A
days
Imax 499.954 A 517.931 A 469.944 A 134,848 A

6.6.3 Measurement Explorer

The measurement Explorer can be

s s Egn @ o

= Used to display, download and de-

—
e— _ lete the recording files of the

# s = o s _ : e - - measuring device. Selective filtering
S i oo e allows you to quickly select the files

you are looking for.

10min

10min os02024 095035

Tomin os/102024 095201

Four different file types can be se-

Tomin os1T2024 09,

Tomin 8242024 095,

lected from the drop-down menu:

tomin 0512112024 095201

Long-term data: Recording files from fault recordings and synchronous data classes. These
files can be evaluated retrospectively using the WinPQlite and WinPQ software packages.

Power quality events: files containing meta information about PQ events. These files can
be evaluated retrospectively using the software packages WinPQlite and WinPQ.

PQDIF: Recording files in PQDIF format, provided that a valid license F1 is present on the
device and PQDIF files are recorded (see chapter 15.2)

COMTRADE: Recording files in PQDIF format, provided that a valid license F1 is available
on the device and PQDIF files are recorded (see chapter 15.1).
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With the help of the REST API provided by the device, it is also possible to download these files via auto-
matic access using scripts; see chapter 14 for more information.

6.6.4 User administration

In the user administration, further users can be added, users can be blocked, users can be deleted, and
passwords can be changed.

w—as| User management & English @ &
Users
@ Overview
B3 Live Data
Username + Role +  Locked? + Password renew? < Comment Actions
# Administration v ‘ Search... () | | Search... (1) ~
Administratar adminisirator N @MNo Created by Wizard
& Users
& Parameterization ~

# Waintenance
1= Measurement Explorer
+ Diagnosis

@ Developer Dacs

By clicking on “New user”, a new user can be added via the open modal.

Add new user

Usemame *

T By clicking on “Delete”, the user is deleted.

@ Locked

By clicking on “Edit”, an existing user can be edited.

Comment

[ Sommet The password policy is to be set using the WinPQ lite software

Role

pm— (chapter 9.2).

(@) Force renew password

Password
Password requirements

Password must be at least 6 characters long
Password must contain at least 1 uppercase lefter
Password must contain at least 1 lowercase lstter
Password must contain at least 1 digit.

Password must contain at least 1 special character.

ssssasssssasans J @ J Generate password
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7. WinPQ lite Software

The free evaluation software WinPQ lite (downloadable from www.a-eberle.de/pqi-lv-software-en ) was
developed exclusively for the PQI-LV, PQI-DA smart and PQI-DE network analyzers and includes the follow-
ing functions:

Parameterization of the PQI-LV, PQI-DA smart and PQI-DE power quality analyser
Online analysis of measurement data

Reading measurement data from the measuring device

Evaluating offline measurement data

Firmware update for PQI-LV, PQI-DA smart and PQI-DE

The powerful database and evaluation software WinPQ which is available at an extra charge sup-
ports all mobile and permanently installed Network Analysers supplied by A. Eberle in one system.
Measuring data from different devices can be compared to each other. There is a fully automated
and permanent connection to all permanently installed devices. Detailed Power-Quality reports

and sequence of events recording are automatically created by the system and can be sent via e-
mail. There are separate operating and commissioning instructions for the WinPQ software.

7.1 Installing the evaluation software

Please download the software from the website www.a-eberle.de/pqi-lv-software-en and check the check-

sums for security reasons! The installation can be started with administrative rights by double-clicking on
the WinPQ lite_7.2.0_Datum.exe contained in the zip file.

E WinPQlite_7.2.0_2405270914.exe Anwendung

The installation corresponds to the usual Windows standard, including the uninstallation of the program
system via the "Add or Remove Programs" control panel. The installation location of the programs (target
directory) can be freely selected during installation.

F_

The start icon Wil js gutomatically created on the desktop of the PC.
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P> Uninstalling the software via the control panel
The components are removed from the PC using Windows Control panel.
Via Software, WinPQ lite entry, use the Remove button to delete the evaluation software.

All parts of the program, including the generated links, are completely removed after a single confirmation.
Before uninstalling the program, the components launched must be closed.

P Software Update
The evaluation software as well as all updates and current device firmware can be found free of charge on
our website at the product group "Power Quality / Software WinPQ lite". www.a-eberle.de

Please also install the current device firmware on your measuring device to ensure that you can
use any new functions.

A WinPQ lite 7.2.0 - 14

Start screen for WinPQ lite, example with three PQI devices and one offline tile
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7.2 Basic setting for Software

The following changes are possible under the menu item "Options":

P> General Settings

General settings Color settings
Write Logfile
Siog L0 [T
Compress Files
Language English -
Data Folder Ci\Users\Pfeifer\AppData\Roaming\WinPQlite\Data\ Change
bty

D Cancel "4 Save

Write Logfile: software messages are logged in a file.
Syslog (UDP): the logbook messages are also transmitted via syslog protocol via the network.

Compress files: if this option is activated the WinPQlite is zipping the .xml-files of parameterization
before sending them to the device. This leads into a faster communication and parameterization.

Language: software language setting (SW must be restarted after a change)

Data folder: Folder in which all measurement data are stored. This can be individually adapted to
your own folder structure, for example to store the measurement data of the PQI-LVs on
D:\measurement data\.

® Allowed Inactivity: if this time of inactivity will be reached, the WinPQlite closes open connections
with the device. The default-value of allowed inactivity are 10min=600s.

P> Colour Settings

Color settings

General settings

Color 1

Color 2

Color 3

Color 4
Color 5
Color 6
Color 7
Color 8
Color 9

Color 10

‘ D Cancel H »ﬂ‘ Save

Individual colours can be used to display the measurement data.

The colours are used in the order of the clicked measurement data.
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7.3  Setting up a new PQI-LV

Via the function “New device” an assistant is called up which creates the measuring devices as a tile on the

WinPQ lite Desktop and completes the commissioning of the device.

= WinPQ lite 5.0.0 - 12.06.2019

m For a fully secure connection, the "IT Security Guide PQI-LV for Administrators" must also be ob-
served in addition to these operating instructions!

73.1 Creating a device tile

Since the A.Eberle devices with firmware version 2.0 or higher have several modes due to the increased IT
security requirements, it is necessary to differentiate when adding encoders to the WinPQ lite software.

Under the following conditions, a device can be created in the WinPQ lite software without further actions:

A device with a firmware version lower than V2.0 is present.
A device with firmware V2.0 and switched on compatibility mode is present.

There is a device with firmware V2.0 and already setup user administration.

If none of the above requirements are fulfilled, the measuring instrument is not yet completely set up. The
instructions in chapter 6.2 must be followed to completely setup the device.

7.3.1.1 Wizard Step 1 - Device Selection
Device selection:

® PQl-LV

Add new device
(@ PQI-DA smart .
O parLv b

O PQI-DE

O  Bak Next &) oK € cancel
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7.3.1.2 Wizard Step 2 - Device Setup

Ll
Add PQ-device:
o Add device:
~ Connect a device that has already been set up.
-, Finish commissioning with IT security:
' Complete commissioning of a new device with activated IT security optien.
@ Create atile for an offline device.
. .
7.3.1.3 Wizard Step 3 - Device Mode
Wiard |
-
Mode
@ Compatibility mode:
~ without IT security option
-, Security mode:
' IT security option enabled

7.3.1.4

Wizard Step 4 - Device Connection

Choose connection type:
@ TCPAP - Netwark interface
© use

Selection for a device according to the
requirements listed above is

"Connect device that's already been set
up.ll

Selection of the procedure for finishing
the devices - Security settings:

® Compatibility mode

The TCP/IP communication to the
device is unencrypted.

® Security mode

The TCP/IP communication device is
encrypted using the SSH protocol.

Selection of connection

The device can be connected via USB or
TCP / IP (network) communication.

If the USB interface is used, it must be
selected in the following step.
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7.3.1.5 Wizard Step 5 - IP Version

ved  SSSSm———— 1 selection of IP version

A distinction can be made between IPv4
and IPv6. IPv6 is currently only supported

1P Version

© 1wt via gateways.

© 1Pve

The default connection is IPv4.

7.3.1.6 Wizard Step 6 - IP Address

wad IP address of the measuring instrument:

Enter the IPv4 address and the connec-
tion port of the encoder.

The default port after completion of the

1P/ Port

e wizard in 6.3 depends on the selected
- mode:
® Security mode:
Port 22
W © ©® Compatibility mode:
Port 5040

Click "OK" to accept the values and create a tile for this device on the software interface. Any number of
devices can be created.

Page 55



We take care of it.

7.3.2 Completing the device Wizard in Secure Mode

If the setup of the meter was performed in "Secure Mode" as described in 6.2, the meter will display the
following screen after restarting until the setup is complete:

Security advice

At the end of commissioning in security mode, a user database is created on the device in which all infor-
mation on users, their roles and the associated rights are stored.

To create individual users for the device in this database, it is necessary to execute the commissioning assis-
tant via the "New device" button.

The device is selected as described in Section 7.3.1.1.

7.3.2.1 Security Wizard - Completion

Vs i B~ =

— |

Qe Selection to complete all security
?g:n‘jeec‘:lzez;ev\(e that has already been set up, Setti ngs:

Finish commissioning with IT security:
Complete commissioning of a new device with activated IT security option.

"Completion of commissioning with IT

Create a tile for an offline device.

security".

7.3.2.2 Security Wizard - Procedure Selection

wed . Selection of the procedure for com-

pleting the devices - Security
settings:
Commissi ioning with IT security option: [ ] Manual Setup (See Chapter
® oot o o seting up the dvice 7.3.2.3)

Setup with identification file:
Identification file available

Manual entry of all data such as IP
address / serial number of the device

® |dentification file (see chapter

[@ | [ O] ok | [@ concel Fehler! Verweisquelle konnte
nicht gefunden werden.)

Use of an identification file made
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7.3.2.3 Security Wizard — Manual
“Wizard
-— w
Serial number of device:
14004458
o
.
Wizard
-_— |
Setup with identification file:
Load identification file
Information from identification file:
Serial number: 14094458
ECDSA Fingerprint:  26:96:38:97:1a:2f0e:e2:55:3:23:65:7b:1f:40:dc
IP: 192168.56.211
Port: 22
o
7.3.2.4 Security Wizard - User Setup
"Wizard
—-—
requirements:
B Back Next &3 oK

available by the device

For setup, the serial number of the
instrument must be known and en-
tered in the field to establish the first
connection via an encrypted connec-
tion to the device.

After the file has been selected, all
information required for the connec-
tion is automatically entered.

In any case, the ECDSA fingerprint
must be compared with the finger-
print on the measuring device before
clicking Next to uniquely verify the
identification!

Click Next to download the password
guidelines from the meter.

For each of the three roles defined
(administrator, operator, user), the
device requires a user who must be
entered together with a password.

Depending on the password policy, a
password that complies with the
company's IT policy is required.
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" Information j If all users have been successfully
created and transferred to the meter,
User created successfully: the following message appears
192.168.56.211 22 - Anlage Messfeld-Mame Geraete-Name "User successfully created!"
Commissioning in high-security mode
is now complete.

The detailed description of rights and roles with specification of rights is listed in the security doc-

[ ]
L umentation.

In addition to the three standard users per role, further users can be created in the measuring

[ ]
l instrument. The settings are described in chapter 9.
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7.3.3 Deleting a device tile

Device tiles can be deleted via the Setup general device menu.

Edit

elete Device
date firmware

7.4 Device setup

The PQI-LV’s parameter setup can be accessed via Para button on the device
panel. Parameters can be set in basic or expert view, which is also referred to
as the classic view in the following sections. These views can be switched by
choosing the corresponding selection field in the right main menu of the pa-
rameterization window.

The main menu (see chapter7.4.1) is displayed in the right area of the pa-
rameterization window. The parameters menu with selectable parameter

groups is shown in the left window area (see chapter 7.4.2).
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7.4.1 Main Menu: Views and functions

The basic view allows application-driven parameterization of the device; the
classic expert view shows the parameter structure of the device in list form and
is described in chapter 7.5. The service view should only be used for parameteri-
the A. Eberle Incorrect
parameterizations can lead to malfunctions!

zations in cooperation with service team.

Via Send button, the previously defined parameters are sent to the device. The
buttons open templates or open custom templates can be used to load differ-
ent standard templates or custom parameter sets.

Low voltage network according to EN50160 and trigger settings

Medium voltage network according to EN50160 and trigger set-
tings

High voltage network according to EN50160 and trigger settings
IEEE519 for different voltage levels

Via save button, settings are saved to an XML file. The Factory settings option
resets all settings on the device except for the network, connection and license
settings to the factory settings.

36

37 Frequency

38 Frequency ripple signal voltage [Hz]

39 |Flicker bulb

40 Normalized voltage L-L-Sp. [percent from UNOM]

4
Forml @ 4
.t

)

L=

()

Select the parameters which should be exported into the C5V
file.

4
47 lower threshold 10s- network frequency /Hz
43 higher threshold 10s-Total network frequency /Hz

~ o

[ WinPQ Interface (CCCT)

| »

i 52 threshold 10min-voltages unbalance [percent]
IP-Settings 53 |threshold short time flicker PST
License Manager 54 threshold long time flicker PLT

44 threshold voltage dip (Dip) [percent from UC bzw.
45 threshold voltage swell {threshold) [percent from UC bzw. U
threshold voltages interruption [percent from UC bzw. UC/1.

E Basic Desktop =

Send

| Qpen Templates |

| Open custom templates |

| Save |

| Export (CSV) |

| factory settings |

| Close

hysteresis 1/2-Perioden-voltage [percent from UC bzw. UC/:
tolerance band fast voltage change RVC, dd [percent from Ui
| dmax |-threshaold fast voltage change RVC [% from UC bzw.

Uc/1.73]

49 lower threshold 10min-voltage [percent from UC bzw. UC/1.

[] Timestamp

- . - 50 |higher threshold 10min- voltage [percent from UC bzw. UC/1
device designation higher threshold Itage [p f b /
Logbook ¢ 51 |threshold 10min-THD [percent]

gboo

SD-Card parameter
Timestamp

Modbus

Thresholds / Recording
Binary Recording

Bin IO / Relais / LED-Settings
software manager

MemorySettings (schreiber) i

(% | Abort () Ok

Selection dialog for exporting the desired data

55 threshold 3 Sec-ripple signal voltages [percent from UC bzw.
56 Trigger-threshold 200ms-ripple signal voltage recorder [perc
57 limit table 10min-voltages harmonic (H2) [percent]

58 threshold 10min-voltages harmonic (H3) [percent]

59 threshold 10min-voltages harmonic (H4) [percent]

60 threshold 10min-voltages harmonic (H5) [percent]

61 threshold 10min-voltages harmonic (H6) [percent]

62 threshold 10min-voltages harmonic (H7) [percent]

63 threshold 10min-voltages harmonic (H8) [percent]

64 threshold 10min-voltages harmonic (H9) [percent]

65 threshold 10min-voltages harmonic (H10) [percent]

66 threshold 10min-voltages harmonic (H11) [percent]

Example of a CSV file in Excel

50
168

100

S0
110

49,5
50,5

e
= w0
o o

[ R R R A - R R -]

o
w

0.5
1,5
0.5
3.5

Page 60



a-eberle Zm.

After resetting the PQI-LV to factory settings, the assistant must be executed again! All measurement data
will be deleted from the device after the wizard has been executed! Close closes the parameterization last.
Changes that are not saved will be lost!

7.4.2 Parameter Menu: Device parameters and settings

The device parameters and settings are divided into functional groups and can be
E selected in the left window area (see fig. left). These are explained in more detail in

the following chapters. The different parameters are partly dependent on each other
as well as on the loaded or selected template when the device has been commis-

sioned.

Further explanations of the various setting values can be found in the next chapter
7.5.

Basic settings

Limits

i
I

Oscilloscope Rekorder
10ms RMS recorder

S

=

Ripple control

Time Settings
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7.4.3 Basic Settings

All main settings can be found into the basic settings window.

= WinPQ lite 7.2.0 - 14.06.2024

E Device Connection settings
Device designation Rated voltage PE / PP [V] (primary) 230 39837167
Basic settings
Plant | Aeberle |
.! SE Field | PQOfiice |
Limits Group | Nuernberg |
Device | Lv |
\iaad
L‘ m Frequency [Hz] Connection configuration voltage inputs Connection configuration current inputs
Oscilloscope Rekorder ney [Hz 0 z o z
P Frequency [Hz] (® 50 Hz (O 60 Hz VTLLLL2 13, N o CTLI L2, 13, N )
H r Reference voltage input frequency measurement  |UTN  ~
I J Voltage transducer factor Current transducer factor
10ms RMS recorder Network Type utt n 303030298
I “ ® 4 conductor system (3 phases) UL 12 3030,30298
L () 4 cenductor system (indep. phases) uLs 2 3030,30298
Ripple control (O 3 conductor system UNE 1 3020,30298
@ Measuring interval Flicker bulb [V] Power calculation
Interval n-seconds-data class [s], 2.60 () 120 V curve (® Unbalance: off
Time Settings
Interval N-Minute-data class [min], 1.60 ® 230V curve () Unbalance: an

To provide a clear overview, all parameters are bundled into functional groups.

7.43.1 PQl-LV

All device identifiers can be entered here for a clear assignment of the PQI-LV. These identifiers are used for
presentation in the WinPQ lite interface, when copying data to an SD card (folder name) and for unique
assignment into the WinPQ database.

7.4.3.2 Connection Settings

» Nominal voltage (conductor-earth) in volts is defined here (primary).
The PQI-LV refers all trigger thresholds or PQ events to the set nominal voltage. The nominal voltage in the
3-wire network is the agreed conductor-conductor voltage,
e.g., 20,400 V. In 4-wire network, the conductor-ground voltage is specified, e.g., 230 V.

7.4.3.3 Frequency

Selection of the grid frequency and selection of the reference voltage input for frequency measurement

7.4.3.4 Network Type

> Selection of the network type:
If a 3-conductor system has been selected, all evaluations of standard EN50160 are calculated based on the
conductor-conductor voltages. In 4 conductor system, all power quality parameters are determined from
the conductor-ground voltages. Choosing 4 conductor system with independent phases, the power values
of the individual phases are calculated separately.
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7.4.3.5 Connection configuration of voltage and current inputs

Selection of the connection configuration and the voltage transformer factors. Enter the ratio of the current
and voltage transformers to which the power analyser is connected in the transformer settings.

Rogowski-coils:

Conversion factor of the Rogowski coil: CT = 85 * %Y

internal conversion factor: kni = % = 11761,71%
AC-Mini current transducers:

Since a mini current clamp is usually connected in the secondary circuit of a current trans-
former, the internal conversion factor kni depends on both the transformer ratio of the
current transformer and the ratio of the mini current clamp.

Secondary rated current of the current transformer: Iy, oo = 54
Primary rated current of the current transformer: Iy, ., = 2004

Conversion factor of the current clamp: CT = 100mTV

IW,pr _ 2004
Iw sek*CT 5A*100mTV

. . . A
internal conversion factor: kni = = 400;

@ The conversion factors must be entered identically on all four phases.

7.4.3.6 Measuring interval

Configuration of the two adjustable recording intervals N-seconds and N-minutes. In addition to the class A
measurement intervals, numerous values can be recorded by the PQI-LV at freely adjustable intervals. For
example, this can be used for the measurement of maximum power in the 15 min interval. The intervals are
always synchronic to full hours.

7.4.3.7 Flicker-Curve-Lamp model

Select the lamp model for a 120 V or 230 V flicker curve. In 120 V systems (e.g., America), a different flicker
curve is specified than in a 230 V system (e.g., Europe).

7.4.3.8 Power calculation

Selection of the power calculation with or without unbalance.

The various types of reactive power can be switched on or off as required. This has an influence on the cal-
culation of the collective reactive power as well as the apparent power.

Unbalance: On

Power calculation according to DIN40110 Part 2 - with calculation of the unbalance reac-

tive power and the modulation reactive power is the default setting of the device. This
Adjustment is strongly recommended for measurements on the transformer stations.

Unbalance: Off
Power unbalance is not considered in the calculation of reactive power.

This setting has an influence on the measured power values of reactive and apparent power in the display,
the online measured data and the recorded measured data as well as in process controlling.
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7.4.4 Limits

In this menu, all limit values of the currently set standard or loaded standard template are preselected. The
compatibility levels can be changed by the user. This setting has a direct influence on the standard reports!
It is recommended to work with standard templates!

a Slow voltage change Bacioeciion -
Tolerance 100% positive 110 negative 20 [ Send ]
Basic settings —_—
[ Open Templates
Voltage Changes (Dip/Swell)
[o] te Rl |ate
- Threshold 100% [%] positive 4] 110 negative [%] 90 [ Gpen custom templates |
s
T L sme ]
> Rapid voltage change e
Hysteresis RVC (%] 1 Detection fimit for RVC [%] 6
Oscilloscope Rekorder
Network Frequency
Threshold 99,50% positive [Hz] 505 negative [Hz 495
d0m= RMS/{recordey Unbalance [%] Flicker THD
Tolerance 95.00% [%] 2 Thresheld long time fiicker LT 1 Tolerance 95.00% [%] g
) Threshold short time ficker PST 1
Ripple control
Time Settings
Harmonics R
II I I I I I I I Tolerance 95.00% [%] 2
T[T T T I
ose
[C\Program Files (xB6)\WinPQSmart\ 50160_[EC61000-2-2_LowNoltag

For a clearer overview, all parameters are organized in functional groups. The various (physical) quantities
and their calculation methods are defined and described in chapter 16.
P> Voltage changes
Limits for slow voltage changes and fast voltage changes (for details see the respective standard).
P Frequency
Upper and lower limit value of the permitted frequency deviation in relation to the set grid frequency.
P> Unbalance
Limit value for unbalance.
P Flicker
Limits of long and short-term flicker.
p THD
Limits of the Total Harmonic Distortion.
P> Voltage harmonics

Limits of voltage harmonics with direct selection.
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7.4.5 Oscilloscope Recorder — Feature S1

The parameterization of the recorders is only possible if the fault recording is activated on the device with
feature S1. To activate the license, see chapter 11.

The trigger conditions and thresholds, i.e., trigger criteria for oscilloscope recorder, as well as other settings
of the oscilloscope recorder can be set in this menu. In default configuration, an effective value threshold
of +10% and -10% of the nominal voltage is defined.

As WinPQ lite 7.2.0 - 25.03.2024 - O x
E Voltage- / current trigger L= =NED e
Lower threshold Upper threshold Step [5] Phase Step [ Envelope =i
Basic settings i e %] et %] i & Trigger(%]
Open Templates
- L O o [mw | o[w]ols | ol »] Open ustom templtes
w @ o[ » ] @ ol w | olw]ols] ol n]
Limits
= w @ o[ » | @8 o[ w | ofw]|]o[s |0 a] S
Ll a o o ‘ 0 ‘ g | 1o | o factory settings
Oscilloscope Rekorder SiH o o ‘ e ‘ g | 1 | o
= w @ 0 [ w ] @0 _w ] 0[] 0w
m @ o[ w] ® 0w o[w] 0o
10ms RMS recorder
n ] (] 0,05 (] (] ‘ 0 ‘ O | 1 | Display current values in
o
bl e 0 o [w | 0o o[ | o[ ] e
Ripple control 5 O O 005 O O ‘ 10 ‘ O | ] | of nominal current 5 A
@ W O O o o[ = | o[ ]
Time Settings
Symmetrical Components Trigger
Undervoltage QOvervoltage Overvoltage
" - § Zero sequence
positive sequence  positive sequence negative sequence .
component component compenent ¥
ave O o0 | O 10 | ol 1w ] o[ = |
pessve ] o0 | O 10 | o[ w ] o[ 2 |
Frequency Trigger
active passive
Frequency: Lower Limit [Hz] ‘ 495 ‘ O | 495 |
equencyses ]
Frequency: Upper limit [Hz] ‘ 505 ‘ O | 505 |
Binary Trigger
Binary input: 2 4 5 6 7 8  Trigger command
Increasing slope: Y I Y Y A o
Decreasing slope: OO0 o0oOoooogaa
v Close
C\Users\Pfeifer\Documents\WinPQlite_Daten\tmp\23050800\setupxml a 172.16.34.131:5040 - Anlage Messfeld-Name Geraete-Name (¥3.0.0.0)

For a clearer overview, all parameters are organized in functional groups. If a field is greyed out and/or not
selected, this trigger criterion is not active or cannot be activated. The parameters of the current trigger can
be displayed either absolute or as percentage value of the nominal current (setting in the basic configura-
tion).

The trigger thresholds of the oscilloscope and RMS recorder are not completely independent. All
common parameters are automatically adjusted in both recorders.
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7.4.5.1 Voltage and current trigger

In general, the trigger thresholds refer to the nominal voltage, e.g., 230 V or 20,400 V, which has been set
in the basic settings.

If the voltage/current value (10ms RMS value) falls below the lower trigger threshold or exceeds the upper
trigger threshold, a recording is started as well as in case of RMS value jump or phase jump.

The envelope trigger starts a recording in case of a so-called sinus violation. Thereby the device detects a
violation of sampling points with respect to the configured envelopes of the sinusoidal curve (e.g., commu-
tation dips). In practice, a setting in the range of 10 to 25% (of the nominal voltage) is usually
recommended.

7.4.5.2 Symmetrical Components Trigger
A record is started in case of the specified symmetrical component thresholds are violated.
7.4.5.3 Frequency Trigger

Starts the recorder when the values fall below or exceed the set mains frequency (basic settings). The fre-
qguency jump parameter triggers the ROCOF (Rate of Change of Frequency). For internal processing and
determination of the ROCOF, filters are used which can be optimised for each application in the field. To
design these filter coefficients, please contact product support, who will be happy to provide you with the
white paper and package for recording the ROCOF. The standard parameters are suitable for detecting
ROCOF>0.2Hz/s with a duration of at least 0.25s.

7.4.5.4 Recorder length and Pre-event time

The recorder length specifies the total time frame of the oscilloscope recorder in milliseconds. Pre-event
time is defined as the time that passed before a (trigger) event occurred and is also recorded.

The PQI-LV’s fault recorders provide a minimum recording length and a maximum recording length. There-
by, the minimum recording length is extended up to the maximum recording length, depending on the
trigger condition. This function offers the possibility to reduce data due to short events as well as to record
very long events ensuring an effective use of data storage!

Page 67



We take care of it.

7.4.5.5 Active / passive trigger:

Active triggering occurs, if e.g., the voltage drops from desired to undesired state.

Passive triggering allows triggering the transition from undesired to desired state e.g., after voltage inter-
ruptions.

This feature offers the possibility to record very long earth faults with an enormous data reduction, since
both the beginning and the end of the event can be recorded entirely, without the obligation to record the
whole event!

P> Example 1: Single fault with activated " active " and " passive " trigger

Active Passive
4 Trigger signal hold time “ Trigger Signal hold time
—— -7 [ -1
I | |
Lower 1 I
threshold ! T
| t
] |
| M, | | I ) .
Pre-event time  {mmmmm Pre-event time {mmmmm
(e s ) Min recorder time (s s ) Min recorder time
() Max recorder time ) Max recorder time

P> Example 2: Single fault with activated «active» and «passive» trigger & retrigger

Active Passive

|

_— . - . - ——1

I Trigger Signal hold time
Lower | I
threshold | I

|

Min recorder time — 1st Trigger (active)
Max recorder time

Pre-event time

Recorder length

If another trigger criterion occurs during the minimum recording length after the trigger signal
holding time, the Record is extended by the minimum length up to the maximum length
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p> Example 3: double fault with activated «active» and «passive» trigger, retrigger combined with
trigger signal hold time & max time

Active Active - Retrigger

Passive
- _6_ __ﬁ_ Tﬂ;ertlgnalnaldnme |— - _I
L[] !
Lower L r I I |
threshold | | ‘_’____L/ I
I s g ~— | R (S R |
Pre-event time ¢ > Min recorder time — 1st Trigger (active) Pre-event time
Max recorder time e s ) Miin recorder time
Min recorder time — 2nd Trigger (active) ¢ B

14

Recorder length

Passive Trigger is not evaluated during “trigger signal hold time”, which can be set up inside Expert
mode
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7.4.6

RMS Recorder — Feature S1

The parameterization of the recorders is only possible if the fault recording is activated on the device with
feature S1. To activate the license, see chapter 11.

In this menu, the trigger conditions of the RMS recorder can be set. In the default settings, an effective

value threshold of +10% and -10% of the nominal voltage is set.

W

4o WinPQ lite 7.2.0 - 25.03.2024 - O x
~
. Basic Desktap ~
a Voltage / current trigger
i i Lower threshald Upper threshold Step [%] Phase Step [ Envelope Send
Basic settings active  passive 1] active  passive [%] Trigger[%] 3
pen Templates
-Q; wi O o[ mw | of[w]o[s ]| ola] G
w @ o[ » | =@ o[ w | ofw]o[s |0l a] S
Limits
e | o[ m | ofw | of s | Ofa | Export (C5V)
T
I we OO o[ » | o[w] O fcton et
Oscilloscope Rekorder i t t ‘ 1o ‘ O | ° | t
= w @ o[ » ] @ 0w ] o[w] o[ »
m 2 o[ » | ®@o[w] alw] ol a |
10ms RMS recorder
I“ [} O O O O ‘ 10 ‘ O | 1 | Display current values in
O %
il : o ol[w ] ool | ol ] e
Ripple control B O o 00 O o ‘ 0 ‘ D| ] | of nominal current 5 A
@ w O O o o[ = | o[ 1]
Time Settings
Symmetrical Components Trigger
Undervoltage Overvoltage Overvoltage
- - . Zero sequence
positive sequence  positive sequence negative sequence e
companent component component ¥
atve OO o0 | O o | o[ w© ] o[ =
passive D‘ o0 ‘ |:|| 110 | |:|| 10 | D‘ 30
Frequency Trigger
active passive
Frequency: Lower Limit [Hz] ‘ 495 ‘ |:|| 495 | -
Frequency step
Frequency: Upper limit [Hz] @[ ss | O sos |
Binary Trigger
Binary input: 2 4 5 2 Trigger command
Increasing slope: OO0Oo0ooooaoao
Decreasing slope: OO0 o0oOo0Oo0oo0oaogaaoa

Close

C\Users\Pfeifer\Documents\WinPQlite_Daten\tmp\23050800\setupxml

@ 172.16.34.131:5040 - Anlage Messfeld-Name Geraete-Name (V3.0.0.0)

The settings in this menu are like the settings of oscilloscope recorder (see chapter 7.4.5) and are therefore

not explained here again. If a field is greyed out and/or not selected, this trigger criterion is not active or

cannot be activated.

common parameters are automatically adjusted in both recorders.

The trigger thresholds of the oscilloscope and RMS recorder are not completely independent. All
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7.4.7 Ripple Control

In this menu, the parameters frequency ripple signal voltage [Hz] and threshold 3 sec ripple signal voltage
[% of UC] can be set.

Basic settings

Ripple control

Frequency ripple signal Voltage [Hz]

Threshold 3 Sec -ripple signal Valtages [percent from
UC bzw. UC/LT31

168

1

Basic Desktop
Send
Open Templates

Open custom templates

[
g
@

factory settings

=]

Oscilloscope Rekorder

10ms RMS recorder

=1

El

Ripple control

Time Settings

Close

C\Program Files (x86)\WinPQSmart\Templates\Europe\EN50160_IECE1000-2-2_LowVoltage.xml

7.4.8 Time settings

In this window, the time settings of the device are parameterized. In the upper area, the time zone and the
daylight-saving time (DST) can be set.

a o — Basic Desktop -
DST Mode [ %] Timeone [WTC) Koordinierte Welzeit -] [ Send ]
Basic settings
Open Templates
Time sync Method
Open custom templates
Time Synchronisation Method: [ 3]
o
Limits
[
Oscilloscope Rekorder
i
10ms RMS recorder
Ripple control
Time Settings
C\Program Files (xB6)\WinPQSmart\Templates\Europe\EN50160_IEC61000-2-2_LowVoltage.xml

Below, the method of time synchronization can be selected.

For high-precision measurements, an independent clock such as GPS/DCF or NTP is recommended.
(IEC61000-4-30: Class A - Measuring method!)
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If the connection to the signal of a time synchronization method fails during the active measurement, the
PQI-LV uses its internal oscillator, which has previously been synchronized to the pulse generator. If the
connection to the pulse signal is subsequently re-established, the oscillator approaches the time of the
pulse signal again in sub second steps (<1sec). This prevents time jumps in the recording. The possible time
deviations, which are above 1 second, are hard set.

Depending on the selection, the corresponding settings are displayed. The necessary setup steps, e.g., con-
nection of a GPS clock etc. are described in detail in chapter 5.3.2.

The following time sync methods can be selected:
7.4.8.1 Manual Clock Setting

Manual synchronization of time and date with the local time of the computer. After synchronization, the
function is locked in the current session. The parameterization interface must be restarted for a new execu-
tion. The local time of the encoder is not updated online, but only after the parameterization has been
reloaded.

Time sync Method

Ak

Time Synchronisation Method: Manual Clock setting

Time Settings by Hand
Date PC 11.07.2018 Date Davice 01.04.2018

Local Time PC 08:53:25 Local Time Device 01:42:20

Time Synchronisation

7.4.8.2 NTP

The PQI-LV supports up to four-time servers in one network. It automatically uses the best signal available.
It is possible to insert the IPv4-address and the DNS hostname of the ntp server. To use DNS, it is necessary
to insert the DNS server in the IP-settings of the device.

DST Mede Intemal ~ | Timezene: (UTC+01:00} Amsterdam, Berlin, Bem, Rom, Stock ~

Time sync method

Time Synchrenisation Method: NTP v

Time Settings NTP

NTP Sever 1: IP address 0.0.00 Port: 123
NTP Sever 2: IP address 0000 Port: 123
NTP Sever 3: IP address 0.0.00 Port: 123

NTP Sever 4: IP address ptbtimel.ptb.de Port: 123

Incorrect time settings can lead to errors or problems during measurement data recording! Using
NTP, a good signal quality should be assured (at least Stratum 8)!

@ The availability of the NTP server, the stratum and the quality of both NTP and the other time syn-
chronization methods can be checked with the help of online diagnostics!
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The connection to the server and the quality of the signal can be checked with the online diagnostic pro-
gram (see chapter 8):

A% WinPQ lite 6.1.0 - 01.08.2021 -
B >
P ——— Details NTP 1 NTP 2 NTP 3
lastSync 04.11.2021 06:34:38 delay 0.037880897521973 delay 0.031489849090576 delay
WinPQ - Interface (CCC)
quality 0 error 0.018955707782883 error 0.015760183567185 error
Speicher
signal 0 offset 0.038717269897461 offset 0.044249296188354 offset
Systeminformation
Sermams False T Thu Nov 40738312021 T Thu Nov 4 07:38:42 2021 L
SCADA
synesre NTP server ptbtime?.ptb.de server ptbtime2.ptb.de server
Zeitsynchronisation - Methode

ute fracsec.dst 0 state ONLINE state ONLINE state

pCAP
utc.fracsec.fos 2013

s utc fracseclsd 0
utc.fracseclso 0
ifizireeinn 0
ofislressnts 9
et 04.11.2021 06:38:50
Zeitzone 1
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7.5 Device setup Expert View

For access to the advanced settings of the device, such as the parameterization of data recording or SCADA
protocols, the Expert View provides a tabular representation of the device settings.

7.5.1

The description of the device is defined in the "Device names" menu.

Device designations

WinPQ Interface (CCCI)
Webserver
SSH
Device designation
IP-Settings

® License Manager

» Modbus

» Thresholds / Recording
SCADA-Manager

» Memory settings (recorder)
Syslog

» Time settings

» User Management

Parameter Name

Standard template

Value

EN50160:2020_IEC61000-2-2:2002_Low_Voltagexml

Default Value

MNormvorlage

Nominal voltage
MNominal power
MNominal frequency

Power network configuration

Messfeld-Unenn
Messfeld-Inenn
Messfeld-f
Messfeld-Leitersys

Factory name Werksbezeichnung Werksbezeichnung
[Plant Anlage Anlage ]

Station Station Station

Street Strasse Strasse

MNumber Nr Nr

Zip code PLZ PLZ

City Ort Ort

GPS coordinates N49.42889254E11.08919125 N49.42889254E11.08919125
Field Messfeld-Namea Meassfeld-Name

Group Messfeld-Gruppe Meassfeld-Gruppe

Messfeld-Unenn
Messfeld-Inenn
Messfeld-f
Messfeld-Leitersys

[Device

Geraete-Name

Geraete-Name ]

Device type

Maintenance resource text

PQI-LV

Betriebsmittelkennzeichen

Geraetetyp

Betriebsmittelkennzeichen

The orange marked fields describe the device tile as well as all fault records and measurement data in the
archive.

The exact position of the measuring device can be entered in the "GPS" field using the geographical coordi-
nates. To do this, proceed according to a certain pattern. The latitude is preceded by N (North) or S (South)
depending on the hemisphere. For the longitude E (East) and W (West) are used analogously. As decimal

separator the point is to be used, a comma is not taken over by the parameterization and leads to an incor-

rect entry!

Table 1: Examples to GPS coordinates

City Latitude Longitude Entry

Berlin 52.5170365 13.3888599 N52.5170365E13.3888599
New York 40.7127281 -74.0060152 N40.7127281W74.0060152
Buenos Aires -34.6042184 -58.3718455 S34.6042184E58.3718455
Canberra -35.3075384 149.1245100 $35.3075384E149.1245100

Page 74



a-eberle

7.5.2 TCP/IP settings

In the TCP/IP settings section, the network settings of the device can be done. If the DHCP client is not acti-
vated, the IP address, the subnet mask and the gateway can be set up manually. The device has Address
Conflict Detection (ACD) according to RFC 5227 and RFC 2131, which means that the device queries the
network for its parameterized IP address when it is restarted. If it receives a response to such an ARP re-
qguest, the IP address is not set. If this function needs to be deactivated, the parameter “ACD (Address
Conflict Detection): Number of packets” must be set to “0”.

If the IP address is parameterized with the WinPQlite to an IP address already existing in the network, the
device does not take over this after the check. However, there is no feedback to the WinPQlite whether the
parameterized IP address has been set successfully. In this case the device remains on the previous param-
eters.

@ The ACD is directly activated when the device is delivered from the factory. It is possible to deacti-
vate the ACD in the commissioning wizard.

Furthermore, the device has the possibility to communicate via Domain Name Server (DNS). For this pur-
pose, the host name of the device as well as the IP address of two DNS can be parameterized.
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7.5.2.1 Wireguard VPN

Wireguard is a VPN solution for fast and secure device connectivity. A configuration file can be uploaded to
the measuring device, which allows the device to communicate directly in the Wireguard VPN. This makes it
possible to first secure insecure protocols such as IEC60870-5-104, IEC61850 or Modbus TCP in the VPN
tunnel with end-to-end encryption. This makes it possible to communicate from the secure to the insecure
area at high speed without interfering with the existing IT infrastructure.

Serverstandort Lokales Netz

—

WinPQ /WebPQ .
WinPQ lite ‘\

Figure 2: System sketch PQ application with Wireguard VPN (example)

PQI-DA smart

To configure the measuring device itself, all you need to do is upload the configuration file in the parame-
terization and activate the “Wireguard VPN" service.

WinPQ Interface (CCCly
Webserver
SSH
Device designation
IP-Settings

» License Manager

» User Management

Parameter Name
DHCP Server IP

DHCP Lease IP

DHCP Lease Subnetzmaske
DHCP Lease Gateway

ACD (Address Conflict Detection): Number of probe p...
Activate Wireguard VPN

Wireguard configuration file

Value
10.10.1.1
10.10.1.21
255.255.255.0
10.10.1.1

3
v

Fabian_uebergabe_new.conf

Default Value

e P address 192.168.56.95 192.168.56.95
» Thresholds / Recording Subnetmask 25525500 255.255.0.0
» SCADA-Manager Gateway 192.168.1.1 192.168.1.1
» Memory settings (recorder) Use DHCP server v o
Syslog Hostname uebergabe pai-de-18095336
Iemperaluis measurement P address Domain Name Server 1 0000 00.0.0
» Time settings
P sddress Domain Name Server 2 0.00.0 00.00

3
v

wireguard.conf

However, a central Wireguard server must be available in your own company for this.

The following restrictions apply to the configuration file:

Exclusive use of IPv4

Indication of the end point only as a static IP address; DNS resolution is not currently pos-

sible

A maximum of two DNS servers can be stored

Permitted IP: Either the specification of an entire subnet or up to four individual hosts.
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7.5.3 Thresholds and Recording

The menu tree "Thresholds and Reco
ing parameters.

WinPQ Interface (CCCI)
Webserver
S5H
Device designation
IP-Settings
® License Manager
* Modbus
4 Thresholds / Recording
K Significance thresholds and filters

Marm Threshold Values

Connection settings

Recorder Trigger-Thresholds

Oscilloscope Recorder (Trigger &

TRMS recorder (Trigger & Length]
* Measurement supervision

Statistics

4 Recording settings

/ » 200 ms interval \

3 s interval

10 min interval
2 h interval

1 = interval

10 s interval

M s interval

M min interval

¥ ¥ ¥y ¥y ¥y-.¥yv2¢¥v.7

Oscilloscope Recorder
» TRMS-recorder /
SCADA-Manager

rding" contains all parameters for Power Quality as well as all record-

Parameter Mame Yalue

Port 5040

Limit values Power Quality,
# Trigger settings for sequence of events recordings

# Selecting the measurement values within the in-
terval classes
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7.5.3.1 Norm thresholds values

In norm thresholds value the limits for standard evaluations and for power quality events are set. The lim-
its of EN 50160 for a low voltage system are stored in the default setting of delivery.

® Value: Value of PQI-LV — this value can be changed

©® Default: Default setting

WinPQ Interface (CCCI) Parameter Name Value Default Value
Webserver Frequency 50Hz v 50Hz
55H Frequency ripple signal voltage [Hz] 168 168
Device designation Flicker bulb 230v v 230V
IP-Settings
. Normalized Voltage L-L-5p. [percent from UNOM] 100 100
» License Manager
» Modbus Hysteresis 1/2-Perioden-Voltage [percent from UC bzw, UC/1.73] 1 1
4 Thresholds / Recording Tolerance band fast voltage change RVC, dd [percent from UC or UC/1.73] 1 1
Significance thresholds and filters| | |[dmax|-Threshold fast voltage change RVC [% from UC or UC/1.732] 6 &
Norm Threshold Values Threshold voltage dip [percent from UC or UC/1.73] a0 o0
Cosnecionbettings Threshold voltage swell (Threshold) [percent from UC or UC/1.73] 10 110

Recorder Trigger-Thresholds

) . Threshold voltage interruption [percent from UC or UC/1.73] 5 5
Oscilloscope Recorder (Trigger &
TRMS recorder (Trigger & Length Lower threshold 10s-network frequency /Hz 485 495
» Measurement supervision Higher thresheld 10s- network frequency /Hz 50,5 50,5
Statistics Lower threshold 10min-Voltage [percent from UC or UC/1.73] an an
4 Recording settings Higher threshold 10min- voltage [percent from UC or UC/1.73] 110 110
¥ 200 ms interval Threshold 10min-THD [percent] ] ]
(> Sl Threshold 10min-Veltages unbalance [percent] 2 2

» 10 min interval R -
Threshold short time flicker PST

» 2 hinterval .
» 15 interval Threshold long time flicker PLT 1 1
» 10 s interval Threshold 3sec-ripple signal voltage [percent from UC or UC/1.73] 9 9
» N s interval Trigger-threshold 200ms-ripple signal voltage recorder [percent from UC or UC/1.73] 1 1
» N min interval Limit table 10min-Voltages Harmonic (H2) [percent] 2 2
¥ Osdilloscope Recorder Thresheld 10min-Veltages Harmenic (H3) [percent] 3 3
7.5.3.2 Connection settings
WinPQ Interface (CCCI) Parameter Name Walue Default Value
Webserver Connection configuration voltage inputs VTLL L2 L3, N ~ VTL1,LZ L3, N
S5H Reference voltage input frequency measurement UIN ~ UIN
2[= 0r]g quency
iR =T Power calculation Without Unbalance Reactive.s» Without Unbalance
IP-Settings . ) . .
B Connection configuration current inputs CTLY, L2 L3, N ~w CTL1, L2 L3, N
» License Manager
» Modbus Network Type 4 - wire system ( three phasesw 4 - wire system ( th
4 Thresholds / Recording Interval n-seconds-data class [s], 2..60 60 60
Significance thresholds and filters| | Binary input for trigger interval-Power Internal interval v Internal interval
Merm Thresheld Values Interval N-Minute-data class [min] , 1.60 15 15
ComvaaieT SEiEe THD and THC calculation H20 v H40
Recorder Tri ~Threshold:
ec(_:r i sERlin= O_ s Voltage transducer factor (VT) 1 1
Oscilloscope Recorder (Trigger &
: || C t transd factor (C 1 1
TRMS recorder (Trigger & Length] SESptisnducei e
» Measurement supervision Transducer correction factor U1 1 1
Statistics Transducer correction factor U2 1 1

The following basic instrument settings can be made in this menu item:

P> Connection voltage inputs: 1, 2, 3, 4

VTLL L2, L3, N
V-circuit, grounding L1

V-connection (two voltage transformers)

L , Grounding L2 = connect VT L1 and VT L3
V-circuit, grounding L2

e T e I L2 will be calculated from the device
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Reference voltage:
Determining the frequency measurement input channel: U1, U2, U3, Une, U12, U23, U31

Power calculation:
Simplified power calculation - without calculation of unbalance power
According DIN40110-2; with calculation of the unbalance reactive power

Connection current inputs:

CTLL L2, L3, N

CTL2L3 Aron connection of current (two CT’s)

ct's L1, L3 CT L1, L3 = connect L1 and L3, current L2 will be calculated from the device
ct's L1, L2

Network connection:
4 - wire system ( three phase grid)
4 - wire system (unigue independent phases )

3 - wire system

Interval “n”-seconds data class:
Free interval - 2 seconds to 60 seconds

Interval “n”-minutes data class:
Free interval - 1 minute to 60 minutes (basic setting 15 minutes)

Calculation THD / THC:
Calculation 2™ to 40" harmonic or 2™ to 50" harmonic

Voltage transducer factor (basic setting = 1)
Example: VT 20,000 V / 100 V = factor 200

Current transducer factor (basic setting = 1)
Example: CT600 A /5 A =factor 120

CT correction factor
Additional to the current transducer factor it is possible to have a second CT correction factor. This factor
will be multiplied with the current transducer factor. Possible values are from -2 to 2.
@ Using a current transformer correction factor of "-1", it is possible to change the power flow direc-
tion by software.
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7.5.3.3 Trigger parameter for disturbance recorder

In this menu all limits for triggering of fault records can be changed. These thresholds are independent to

the Power Quality thresholds.

Upper and lower trigger thresholds for frequency, voltage, current or unbalance can be set.

WinPQ Interface (CCCI)
Webserver
S5H
Device designation
IP-Settings
» License Manager
» Modbus
4 Thresholds / Recording
Significance thresholds and filbers
MNorm Threshold Values
Connection settings
Recorder Trigger-Thresholds
Oscilloscope Recorder (Trigger &
TRMS recorder (Trigger & Length)]
» Measurement supervision
Statistics
4 Recording settings
» 200 ms interval
3 s interval

10 min interval

>
>
» 2 hinterval
[

Parameter Name

Trigger Signal-Hold Time [s]

Frequency Hysteresis [Hz]

Frequency: Upper limit [Hz]

Frequency: Lower Limit [Hz]

Frequency: Threshold df 1/2 [Hz/s]

Voltage-Hysteresis [percent of UC or UC/1.73]

Star Voltage: Upper limit [percent from UC/1.73]

Star Voltage: lower limit [percent from UC/1.73]

Star Voltage: Threshold dU 1/2 [percent from UC/1.73]

Star Voltage: Threshold dphi 1/2 /Grad

Displacement voltage: Upper limit [percent from UC/1.73]
Displacement voltage: Threshold dU 1/2 [percent from UC/1.73]
Line-to-Line Voltage: Upper limit [percent from UC]

Line-to-Line Voltage: lower limit [percent from UC]

Line-to-Line Voltage: Threshold dU 1/2 [percent from UC]

Star voltage: Thresheld envelopentrigger [percent from UC/1.73]
Line-to-Line Voltage: Threshold envelopentrigger [percent from UC]
Displacement voltage: Threshold envelope trigger [percent from UC/1.73]

1 s interval
Example:
line-to-line voltage: lower limit [percent from UC] a0
line-to-line voltage: threshold dU 1/2 [percent from UC] 10

If one phase to phase voltage exceeds 110% or 90% of the nominal voltage, the oscilloscope and the %

period RMS recorder will start recording.

Value

0,05
50,5
495
05

110
90
10

30
10
110
90
10
20
20
20

Default Value
10
0,05
50,5
495
05
2
110
a0
10
6
30
10
110
a0
10
20
20
20
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7.5.3.4 Oscilloscope recorder

The oscilloscope disturbance recorder is set up under the menu item "Limits/Recording -> Oscilloscope

Recorder".
WinPQ Interface (CCCI) Parameter Name Value Default Value
Webserver Minimum recorder length (Nr. of items) 4096 4096
S5H Maximum recorder length (Nr. of items) 10240 10240
aidsonston Recarder pretime (Nr. of items) 1024 1024
IP-Settings
3 Undervoltage U1E -> active v v
» License Manager
> Ml Undervoltage U2E -» active v v
4 Thresholds / Recording Undervoltage U3E -> active v v
Significance thresholds and filters| | Undervoltage U12 -» active v v
Maorm Threshold Values Undervoltage U23 -» active v v
Conpechonleettings Undervoltage U317 -» active v v
Recorder Tri ~Threshold
ect_:ur 7 s 3P D_ s Undervoltage UTE -> passive o [m]
Oscilloscope Recorder (Trigger & ) = =
TRMS recorder (Trigger & Length) sl maa ke < P
» Measurement supervision Undervoltage U3E -> passive o [m]
Statistics Undervoltage U12 -»> passive a [m]
4 Recording settings Undervoltage U23 -> passive =] o
> 200 ms interval Undervoltage U31 -» passive m] m]
eaneal Overvoltage UTE -» active v v
» 10 min interval .
. Overvoltage U2E -» active v v
» 2 hinterval _
» 1sinterval Overvoltage U3E -> active v v
» 10 s interval Overvoltage U12 -» active v v
» N s interval ~ Overvoltage U23 -> active v v

Minimum recorder length: Setting of the standard fault recorder length

Maximum recorder length: If another trigger criterion occurs during the minimum record-
ing length after the trigger signal holding time, the Record is extended by the minimum
length up to the maximum length.

Recorder pre time is the time of the recorder file before the trigger threshold occurred.

Active Passive

@) Trigger signal hold time @) Tigger Signal hold time

- -1 I— - -1
Lower 1 | I !
threshold | T
I T ' I
L— == — L = —
Pre-event time Pre-event time (mmmmm
E Min recorder time Min recorder time
() Max recorder time () Max recorder time
Active trigger = value exceeds or falls below threshold (start of the event)
Passive trigger = value comes back to normal (end of the event)
Sampling frequency : 40960Hz / 10240Hz 10240 40960 10240 40960
| pling Treq ¥

Sampling frequency of oscilloscope recorder can be changed from 10,240 Hz to 40,960 Hz
The maximum recorder length with 10.24 kHz is 16 seconds as well as with 40.96 kHz is 4 seconds

(40,960Hz is only available with option B1)
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Example recorder length: 20,480 = 2 seconds recorder length with a sampling frequency of 10,240 Hz and
500ms length with a sampling frequency of 40,960 Hz.

7.5.3.5 % cycle recorder

The trigger settings of % cycle recorder (10ms at 50 Hz) are independent to oscilloscope recorder.

WinPQ Interface (CCCI) Parameter MName Valua Default Value
Webserver Minimum recorder length (Nr. of items) 1000 1000
55H Maxirmurm recorder length (Nr. of items) 3000 3000
Device designation Recorder pretime (Mr. of items) 250 250
|P-Settings .
. Undervoltage UTE -> active v v
* license Manager
» Modbus Undervoltage U2E -> active W W
4 Thresholds / Recording Undervoltage U3E -> active ¥ +
Significance thresholds and filters| | Undervoltage U12 -> active v v
Morm Thresheld Values Undervoltage U23 -> active W 4
Conpechonbetbings Undervoltage U31 -> active ' ¥
Recorder Tri ~Threshold
ect-:ur er ingger-ihres O_ : Underveltage U1E -> passive O o
Oscilloscope Recorder (Trigger & ) - B
TEMS recorder (Trigger & Length] Undervoltage U2E -> passive
» Measurement supervision Undervoltage U3E -» passive =] [m]
Statistics Underveltage U12 -» passive [m] [m]
4 Recording settings Undervoltage U23 -> passive o =]
» 200 ms interval Undervoltage U31 -» passive o [m]
> 3 sinterval Cwervoltage UTE -> active ¥ ¥
» 10 min interval i
. Overvoltage U2E -> active W W
* 2 hinterval _
> 15 interval Overvoltage U3E -> active v v
» 10 s interval Cvervoltage U12 -» active ¥ o
» N s interval COvervoltage U23 -» active 4 W
Please see Chapter 7.5.3.3 explanation trigger thresholds
Active Passive
4= Trigger signal hold time @) Tigser signal hold time
- -1 - -1
I : |
Lower I I
threshold ! T
| t
] |
L o o fm | RS || .
Pre-event time  {mmmmm Pre-event time <{mmmmm
(s s ). Miin recorder time (s s ) Min recorder time
() Max recorder time Cssssssmen) - Max recorder time

Example recorder length:

3000 x 10ms (at 5 OHz) RMS values result in a length of 30 seconds for this recorder.
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7.5.3.6 Statistic

The data class for the extreme values of voltage and current in the device display can be selected via the
Statistics menu.

WinPQ Interface (CCCI) Parameter Name Value Default Value
Webserver Source of Drag Counter 10 Min data class ~ 10 Min data class
55H
Device designation
IP-5Settings
* License Manager
* Modbus
4 Thresholds / Recording
Significance thresholds and filters
Morm Threshold Values
Connection settings
Recarder Trigger-Threshalds
Oscilloscope Recorder (Trigger &
TRMS recorder (Trigger & Length]
* Neasurement supervision
Statistics
4 Recording settings

The following data classes are available for this purpose:
10/12 periods (200ms interval)
1 second interval
10-minute interval
N x minutes Interval

It is not necessary to activate the required recording parameters for the respective data class!

The extreme values voltage and current will reset automatically if the data class is changed.
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754 Recordings parameter

At this point, the selection of all permanent measured values within the interval data class is set.
The following interval data classes available

©® 10/12 cycle (200ms interval)

© 150/180 cycle (3 seconds interval)

® 10 minutes interval

® 2-hour interval

® 1second’sinterval

® 10 seconds interval

® N xseconds interval (range 2 to 60)

® N x minutes interval (range 1 to 60 — basic setting 15 min.)
WinPQ Interface (CCCI) & Parameter Mame Value Default Value
Webserver Total Network Frequency
S5H RMS value ulE / ulN

Device designation RMS value u2E / u2N

IP-Settings
. RMS value u3E f u3N
k license Manager
» Modbus RMS value ulE / uME
4 Thresholds / Recording RMS value u1d
Significance thresholds and filters RMS value u23
Morm Thresheld Values RMS value u31
e Phasor value ulE S ulM

Recorder Tri -Threshold
sreaa Hag At e Angle from phasor ulE / ulN

Oscilloscope Recorder (Trigger & Length
Phasor value u2E / u2M

TRMS recorder (Trigger & Length)

* Measurement supervision Angle from phasor u2E / u2N

Ctatistics Phasor value u3E /f u3N
[A Recording settings ] Angle from phasor u3E / u3M
» 200 ms interval Phasor value u0E / uNE

e Angle from phasor u0E / uME

4 10 min interval
Phasor value ul2
Voltage Values

Harmonics ulE / ulN Angle from phasor ul2

Interharmonics ul1E/ u1N Phasor value u23
Harmonics u2E / u2M Angle from phasor u23
Interharmonics u2E / uZN Phasor value u3l
Harmenics w3k / u3N
Interharmonics u3E f u3N
Harmonics ulE / uNE
Interharmonics ulE / uNE

Harmonics ul2

Angle from phasor u31

<« 00000000000 DO0DODO0SsS < S S S % 8 S

Value from positive sequence
Angle from positive sequence

Walue from negative sequence

< 4 S <A 00000000 % 5% S S € 5 < 8 & & € 5

Interharmonics ul12 Phase frem negative sequence

All activated measuring values are permanently recorded in this data class.
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Fil l With right mouse click you can activate or deactivate all parameters in this list
with the function “fill”.

O 00 <

7.5.4.1 Disturbance recorder parameter

For oscilloscope recorder and % cycle recorder it is possible to activate and deactivate measurement values.

WinPQ Interface (CCCI) Parameter MName Value
Webserver Time difference [TineReso] zero...
55 H_ . . Frequency [Hz]
LEn 2 date RMS value from ulE / ulN
IP-Settings
. RMS value from u2E / uZMN
» license Manager
» Modbus RMS value from u3E / u3N
4 Thresholds / Recording RMS value from uOE / uNE
Significance thresholds and filters RMS value from ul2
MNorm Threshold Values RMS value from u23
Connection settings RMS value from u21

Recorder Trigger-Thresholds RMS value from i

RMS value from i2
RMS value from i3

Oscilloscope Recorder (Trigger & Length)
TRMS recorder (Trigger & Length)

» Measurement supervision

OO0 O0ODO0D0DO0ODODOR@BRI<s & S8 S S8 S8 $ 8 S 8 8§ L

Statistics RMS value from iE / IN
4 Recording settings Phase-active power L1
» 200 ms interval Phase-reactive power L1
> 3 sintenal Phase-active power L2
10 min interval .
. Phase-reactive power L2
» 2 hinterval .
* 1sinterval Phase-active power L3
» 10 s interval Phase-reactive power L3
* N s intenval Fundamental total active power
> N min interval Total-displacement-reactive po...
- Aoz laEe el Phase Total-fundamental-appar...
4 TRMS-recorder

Value Voltages-Phasor froem ulE..

Parameter RMS recorder
Mhmmm VWmlbmmmim MNlameme femmn 01

Example:

The % cycle recorder should not record the power during a disturbance record.
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7.6 Online measurement values

The

Start screen of the online measurement values:

Measure values Harmonic 2 - 50 Inter-Harmonic 2 - 50

Frequency bands 2 - 9 kHz

unction offers extensive analysis functions for online measurement values.

Device panel

T
1. 1. 1. .
- Measure values i Voltage Ph-E i Voltage Ph-E i Voltsge Ph-E ‘ I- 3
1. i. i,
ez iy i Valtage Ph-Ph i Voltage Ph-Ph i Voltage Ph-Ph Softsraeaicyen
) 1 i. 1.
oscilloscope-picture i Current " Current i Current

FFT-Spectrum

"N

7.6.1 Measurement values

Display of online measurement values for voltages, currents, power and grid frequency.

Frequency Power Power factor
@ 0,00 Hz PL: 6,07 kW PFL: 1,00
P2: -3.45 kW PF2: 1,00
Voltage P3: -2,62 kW PF3: 1,00
UL 453k P total: 0,56'W PF Netz: 1,00
Uz ATSIW gy 6,77 VA
UL asR 378 10A Phase Angle
UNE: 4751 kV 3 315 kvA PHLL: -100°
ulz2: 2048V S total: 1449 VA PHL2: -100°
u23: 44TV PHL3: -099°
U3 2765V cos PHLL: 1,00
cos PHLZ: 1,00
cos PHL3: 1,00
cos PH: 1,00
Current Reactive Power (fundamental) Distortion Power
Ii: 356,73 A Qvi: -491,25 VAR D1: 2,96 KVAR
12 356,71 A Qvz: -530 VAR D2: 1,55 kVAR
JE3 356,70 A Qv3: 496,85 VAR D3: 167 kVAR
14 107 kA QV total: 0,30 VAR D total: 6,18 KVAR

THD
THD ULE:
THD U2E:
THD U3E:

THD UNE:
THD U12:
THD U23:
THD U31:

THDIL:
THD 12:
THD I3:
THD 14:

228%
228%
228%
228%
0,00%
0,00%
0,00%

5714 %

5714%

5714 %

5714 %

Binareingdnge
BI1:
BI2:

Symetrie

uu: 0,00 %

Reactive power total

Qt: 3,00 KVAR
Q2 1,55 KVAR
Q3: 1,74 KVAR
Q total: 14,49 KVAR
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7.6.2 Vector diagram

Zeiger-Diagramm

254V/18 A

12=152 A <-97°

U3E=230,7 V <2107 U2E=2303 V <-30°

13=153 A <145°

In the vector diagram, connection faults are easy to detect. All phase voltages and currents are displayed
with phase angles.

7.6.3 Oscilloscope image

Online oscilloscope (40.96 kHz/ 10.24kHz) for the following channels:
Conductor-earth voltages L1, L2, L3, NE

Conductor-conductor voltages L12, L23, L31
Currents L1, L2, L3, N

2014-08-01 142259.779052 - 8192423 193ms Online-Oszilloskop 2014-08-01 1422:59.979028

r M (] !
] u 1 ¥ ' u ' W f
142259800 142259820 142259880 142259850 142759880 142259900 142259920 142250940 142250950
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7.6.4 Online spectrum FFT-Analyse

Online-FFT analysis depending on the license of the device

® Sampling frequency 41.96 kHz = FFT analysis up to 20 kHz
® Sampling frequency 10.24 kHz = FFT analysis up to 5 kHz

Online-Spektrum [2016-01-15 10:09:54]

10 kHz/ 110 mV

B N‘\LL Lol ol b bt Uhbornga Vg st by it bt gl b bt oo v o bl vobin s Wl u [N | FORT NI | OOPEVRY T
Fo r r— o o Ty ) o ot

Frecuens (1]

Example: charging device for electrical cars / 10 kHz sampling frequency visible in the FFT analysis.

.. WinPQ lite 5.0.0 - 07.06.2019

o0s Dnline-SpEktr‘.lm [2019-06-18 13:50:29]
oos (i
=
E
i I I
I
(A .
|| “*l'\ |Channel Selection | Zoom
f
| ‘ ‘ |
o WAL H“ ‘lt i ‘ "'I “ d ! 1“!4I""“..""' O b s Yo ) F kb k .1JJ whoccad |I1 |
‘_E:Km‘.&‘ w .m.i. uv1z .U;o:m. usl W1 12.0“;1 [ 5] [ ] ::000 — o s
v W 23% | B 192.168.2.94:22 - Anlage Messfeld-Name Geraete-Name (13670) - 0l + 1s0%
° | Using the zoom function, it is possible to adjust the scaling of the application.

Using the buttons U1/ U2 ...14 it is possible to fade in and fade out channels every second during
refresh.
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7.6.5 Harmonic

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

There are three bar charts available:

Voltage harmonics conductor-earth
Voltage harmonics conductor-conductor
Current harmonics

As the EN50160 only specifies limits for harmonics up to the 25th ordinal, the compatibility level of

IEC61000-2-2 has been stored for the 26th to the 50th harmonics in the basic settings.
Compatibility levels in accordance with EN50160 & IEC61000-2-2 are shown as green limit value bars.

I|I I l - l_-_- — — = - - — — — - — = — — =
1 3 5 7 9 1 13 15 7 19 a F3) > 27 29 B 5 5 5 7

31 Ex) £ 37 3 a a3 a5 a7 a9

If a harmonic is selected with the mouse pointer, this measurement value is displayed in the field on the
top right.
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7.6.6 Interharmonic

The Interharmonic card is used to display all current and voltage Interharmonic up to 2,500 Hz online. The
measurement data is calculated by the measuring device in accordance with IEC61000-4-30 Class A follow-
ing the grouping process and transferred to the PC.
There are three bar charts available:

Interharmonic voltages line-earth

Interharmonic voltages line-earth

Interharmonic currents

Zwischenharmonische der Leiter-Leiter-Spannungen - 02.07.2014 16:11:06

225m%
15m% ‘ | ‘
15 35 55 5 85 us 135 155 175 185 2185 ns 255 25 65 315 35 355 35 35 415 435 455 415 95

If an Interharmonic is selected with the mouse pointer, this measurement value is displayed in the field on
the top right.

P Explanation of the grouping process in accordance with the IEC:
To evaluate the Interharmonic in the grid, subgroups are created. In each case, all the Interharmonics be-

tween two harmonics are combined into one harmonics subgroup.

Example for 50Hz: Interharmonic H2 includes all frequencies from 110Hz to 140Hz.

harmonic interh armonic
subgroup n+l subgroup n+2,5
harmonic
order n n+1 n+2 n+3
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7.6.7 Frequency bands from 2 kHz to 9 kHz

P> The device characteristic "Frequency bands from 2 kHz to 20 kHz" is a device option
The card 2 to 9 kHz is used to display all current and voltage harmonics in 200 Hz groups. Evaluation is in
accordance with the IEC61000-4-7 standard.

The centre frequency of the corresponding frequency band is stated.

Example: All frequencies from 8,805 Hz to 9,000 Hz are in the 8.9 kHz band.

15mv.

10mV
22kHz 26kHz 3kHz 34kHz 39 kHz 43kHz 47 kiz 5.1kHz 55kHz 59 kHz 63 kHz 67 kHz 71kHz 76 kHz 8kkz 8akHz 88 kHz

If a frequency band is selected with the mouse pointer, this measurement value is displayed in the field on

2

the top right.
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7.6.9 Software trigger (Feature S1 needed)

Software Trigger

The Software Trigger key can be used to trigger the oscilloscope recorder and ¥-period RMS recorder
manually. The recorder length corresponds with the settings in the setup menu of the device.
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7.7 Measurement data import

The
ate it there.

function can be used to load all measurement data from the PQJI-LV to the PC and to evalu-

== WinPQSmart 04.02.2015

| 4 Recorder Data

Inactive Data class not active — no measurement data.

* 10min TRMS
» Zh TRMS
> 1s TRMS
» 10z TRMS
variable second interval TRMS

Data class active — measurement data available

200ms TRMS
35 TRMS

* variakble minute interval TRMS
Asymc
* Disturbance recorders
PQ-events

Import of data can be selected to:

® Only selected data files from the device
® All events
® Selected events
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Files Scaling Marker
4 [ | Recorder Data — Selecting the main folder “recorder
200ms TRMS date” will activate all available data

[ 3s TRMS for download.

| 4 [V] 10min TRMS
11.03.2016 17:2001 - 11.03.2016 19:35:17 - 73Kb # select the interval data classes
11.03.2016 19:35:29 - 11,03.2016 21:56:43 - 76Kb three permanent recorder files avail-
11.03.2016 21:57:57 - 11.03.2016 23:30:01 - 63Kb

» [ 2n TRMS

] 15 TRMS
» [7] 10s TRMS

| variable second interval TRMS
> variable minute interval TRMS

[ Async
d Disturbance recorders
[| Oscilloscope Rekorder Select the number of the triggered
4 10ms TRMS Recorder - sequence of events recordings (oscillo-
Hp 11.03.2016 21:57:05 49Kb scope and % cycle RMS recorder)
g PQ-svents
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P> Level-time diagram of permanent measuring data
When a file is selected this measurement data is saved on the PC immediately and a selection field with all
available measurement data appears in the window.

4 Rekorder Daten
107
1507
4 10min
11.08.2014 1330:01 - 11.09.2014 16:06:08 - 88Kb
| 11092014 16:06:12 - 12.09.2014 10:10:01 - 415Kb
»
1s
> 105
Ns
» Wimin

Async
4 Rec
40sc
Ose 11.09.2014 13:45:52:72100
4 HP
Hp 11.02.2014 13:46:08:42500
Ercignissrekorder Daten

» [ Timestamp B
> [ status
4 [ spannungsmessgroessen

ot

0wt

[ w2

[

B w

[ w12

Oz

[m:SS
» [0 Harmonische ulE / u1N
» [ Zwiischenharmonische u1E / ulN
» [ Harmonische u2E / u2N
» [ Zwischenharmonische u2E / u2N
» [0 Harmonische u3E / u3N
» [0 Zwiischenharmonische u3€ / u3N I
+ [ Frequenzbasnder 2kHz.9kHz WlE/uIN
» [ Frequenzbaender 2kHz. OkHz U2E / uIN
» [ Frequenzbaender 2kHz. OkHz U3E / u3N
» [ spannungs-Extremwerte
» [] Spannungs-Statistikgroessen
» [ Strommessgroessen
» [ Harmonische il
» [ Harmonische i2
» [ Harmonische i3

If measurement values are selected, they appear as a level-time diagram on the screen.

Example: Oscilloscope recorder — selecting voltage L1, L2, L3, L12, L23, L31

4 fekorder Daen 2014-09-11 1445:53.304907 - 4005 399ms Messwert-Panel [2014-09-11 14:45:53] - 6 2014.09-11 1445:53.704808
o o
107 210
4 10min 160
11092014 133001 - 1109.2014 160608 - 35K0 &
11092014 160612 - 12092014 102001 - 415K 0 - — — — — — — — — =
" 80
= 160
-0 D
Lo eseuz 370 | A 3 = = A — =
» Mmin 20 \ f . \ \
hoyne w | [ | Vo {1 [ f f
e w } f f 1 | 1 / / - |
a0 0 f f — i — | f 1 f ——— —
O5c 11092004 13455372100 ol —— { 17 | f — — Y 1
it e | o 1 \ Tt - 1} { .
Hp 11.09.2014 13:46:08:42500 0y / / 1 \ ) i
Ereignissrekorder Daten o3 @0 |
240
180
&
L)
0
260 | {
240 |
ascutz® | [
o
20 f
o { /
- |
Osailoskopische Dsten 3-Lefer- / &-Leiter-System 00
¥ oscul
B oseu2 oscu3 P | I
# oseu3 400
oscu0 20 |
¥ oseut2 o | |
7 oscu2d
E— 200
oseil [y-200
Bl essi2
oseid oscunt®® |
D oscit 0 \ ' f
200 \ [ B H \
3 Vo t— f \ \
200 | / L\ - \ \
o |
/
144552350 144533400 14553450 144553500 144553550 144553600 1445535850
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Right clicking the graphics with the mouse will open the following menu:

T T 7 T T I T T
/ ! I|I III ! | I', |
| | 1 I | { 1 )
I:' \ .'I | | \ | | |
i | ) i |
f 1 o T 1
| iy Vo \
I| || 8 II I| |I II'
1 Auto Scaling
{1
1 Stack
|II ! i W f
{ \". / Copy data | /
I|I [;" Copy image "\I /
| Y i T T T T h /
| \ i ! |
I i"\. / '\"LJ'I § v '
- n ™ A

P> Functions:

® Auto scaling: The Y-axis of the measurement values is scaled automatically or can be
scaled manually.

® A Menu appears where the last measurement can be scaled free or automatic

Files Scaling Marker
ul v
Max 250
Min 180
Auto scale all ] [ Scale l

® Stack — associated measurement data can be represented with a common scale or sepa-
rated

.24 350 0000 . 4367 113480 Messwert-Fanel [2015-01-26 120806] - 47

= W)
A - i WM/'A

Example: presentation of voltage L1, L2, L3 in two variants
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® Copy data: Measurement data is copied to the clipboard and can be processed further,
e.g., in MS Excel.

® Copy Image: Copies the level-time diagram to the Windows clipboard and can then be in-
serted, e.g., in MS Word.

7.8 Deleting measurement data in the device memory

With the Delete function, measurement data can be deleted in the PQI-LV device memory.

Delete selected recorders — deletes only selected
files.

Delete recorder - deletes all recorder file.

Remove all recorders of this class - deletes e.g.,
all 10-minute data files.

Delete all records — All disturbance recordings
and long-term measurement data on the device
memory are deleted.

Files

A Recorder Data

200ms TRMS
3s TRMS

» [/] 10min TRMS

» [J] 2h TRMS
1s TRMS

> [J] 10s TRMS
variable second interval TRMS

Main folders mark all data files.

Mark only selected files to delete only

» [/ variable minute interval TRMS these records.

] Async l.e., the disturbance records which
> Disturbance recorders — ded duri . lati
7] PQ-events were recorded during installation.
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7.9 Evaluating measurement data offline

The function can be used to evaluate all measurement data offline.

All measurement data which has been selected in the Import function is saved automatically on the PC.
These can be evaluated offline without being connected to the measuring device.

Files Scaling Marker

v O
» [[] Anlage
4 [[] Demo
4 [[] 1: PQI-DA smart
4 [] Recorder Data
[C] 200ms TRMS
[ 3s TRMS
4[] 10rpiataiss If you click on the file all available
[ @ b2.02.2015 12:08:04 - 05.02.2015 10:36:07 h
» [ 2h TRVS measurement data appears.
[ 1s TRMS
[ 10s TRMS
[7] variable second interval TRMS
» [ variable minute interval TRMS
[ Asyne
» [ Disturbance recorders

» O PQ-events a8
[o]

| »

» [[] voltagesvalues

» [C] Harmonic ulE / ulN

» [ Interharmonic ulE / ulN

» [] Harmonic uZ2E / u2N

» [ Interharmonic u2E / u2N

» [] Harmonic u3E / u3N

» [ Interharmonic u3E / u3N

» [] Harmonics 2kHz.9kHz ulE /ulN
» [] Harmonics 2kHz.9kHz u2E /u2N
» [ | Harmonics 2kHz. 9kHz u3E / u3N
» [[] voltages-extreme values

» [[] voltages-statistic values

» [ current values

» ] Harmonic il

» [] Harmonic i2

» [C] Harmonic i3

» [ 2kHz.9kHz il

Screen: Data folder
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When measurement values or measuring channels have been selected, the associated level-time diagram

appears.

Files Sealing Marker AT

Tdays 2015-06-13

4 [ Recorder Data
» [ 200ms TRMS 236
[ 35 TRMS
4 [ 10min TRMS
| [106.06.2015 210232 - 13.06.2015 22:10:01 | 7] 228
[] 13.06.2015 22:10:01
» [C] 2n TRMS
[0 15 TRMS 220
» [ 10s TRMS
[7] variable second interval TRMS a8
» [ variable minute interval TRMS 212
[T Async
» [ Disturbance recorders 23
204
200

Ll

uextrul_min

[ PQ-events
» [ Labor
4 [ schalthaus
4 [[] 14094482: PQI DA Smart
[ Recorder Data
[0 PQ-events o o

» [ voltagesvalues

4 [0 Harmonic ulE f ulN
[Z] Harmonic 0. order
[C] Harmonic 1. order
[Z] Harmenic 2. order
[] Harmonic 3. order
[C] Harmonic 4, order
Harmeonic 5, order
[] Harmonic 6. order
[Z] Harmonic 7. order
[Z] Harmonic 8 order
[] Harmonic 9. erder
[Z] Harmonic 10. order
[Z] Harmonic 11. order
[] Harmonic 12. order 05
[C] Harmonic 13. order
[C] Harmonic 14. order
[C] Harmonic 15. order
[C] Harmenic 16. order 02

ulhs [%]

[l Harmonic 17. order [9ETEE 6D BEEAGEED
[C] Harmonic 18. order
[Z] Harmonic 19. order
1 Uarmmnis Y e

Example: selection voltage extreme value and 5" harmonic L1

7.9.1 Edit measurement data

With the icon Chart, the following functions are available:

Mi 10,06 00:00 Do 11.06. 00:00 Fr12.06, 00:00 Sa 13,06, 00:00
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P Copy data
Copies all the data displayed in the Windows clipboard

P> Example — measurement values in MS Excel
Start Einfligen Seitenlayout Formeln Daten Ubt

= »

Ty
_!] & Calibri =11 v A AT
] Ea -

Einflgen f F ¥ U~

&
b=
1
1
1l

Zwischenablage Schriftart [ A
Fg —_ fe |

A B =

Time ul [V] u2 [V] u3 [V]
26.01.2015 12:08 229,908829 230,371948 231,525633
26.01.2015 12:08  229,95433 230,324997 231,544083
26.01.2015 12:08 230,115509 230,450394 231,635376
26.01.2015 12:08 230,227463 230,414688 231,666489
26.01.2015 12:08  230,21347 230,309454 231,4431
26.01.2015 12:08 230,140366 230,250192 231,453842
26.01.2015 12:08 230,140869 230,322891 231,519913
26.01.2015 12:08 230,231445 230,381744 231,602417
26.01.2015 12:08 230,168167 230,458282 231,623047
26.01.2015 12:08 230,301575 230,440216 231,705002
12 | 26.01.201512:08 230,420013 230,432693 231,702087
13 26.01.2015 12:08 230,316681 230,510208 231,799652
14 26.01.2015 12:08 230414185 230,703064 231,960907
15 26.01.201512:08 230,387589 230,661697 231,885923

L=]
m

DB v|e (<o uiswine

P Copy image
Photo is copied to the Windows clipboard
P Zoom function

To zoom in an area, you draw with the left mouse button a window from top left to bottom right. To zoom
out is the opposite direction. You can zoom in multiple stages or zoom out an image.

= WinPQsmant 04022015 Tl - — - — W - - | o) |
: — 2015-00-26 18:2605.000000 - 263673 945t Messwert-Panel [2015-01-26 12:08:06] - 89 2015.01.7 03427000000
4 14063327 Geraete-Name
4 Rekorder Daten
200ms TaMS
35 TRMS.
® 10min TRMS
an TS w
4 15 TRMS.
26012015 120753 28012015 093658
* 10s TRMS
Vesiables Sebundeninterval TAMS .
Vonables Minutenintervall TRMS -
» Stteschii Rekorder
> PQ-Ereignisse
» Labor
- UW Nord = 0 .
a ™ Y T d
w1 Mk “.rw“ At \‘-v'““"\'f"”"“—f P
. f’ ,f,w"»r’ ¥ N WWN’M L M A
X Virthy M) v :
= M | N
4 ) Spannungimessgrosssen
Netzhequen: 28
] Efektivmert /1N
Effektivwert uZE / u2N
Effektivwert U3E / u3N
Efektionert LOE / UNE
20
e
e
26011500 2012000 2601210 012200 0230 2700 0000 708 0100 2700.02:00 70030
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7.9.2 EN50160 report

In the 10-minute data class, the EN50160 report is readily available. If you select one
measurement file a multipage report is created.

SEHEAMN| QA -QA0|IOBF N4 a2k H

i | a eperie | e i 3 1 205 aeperie s 01 s a eperie
. e e e it sz
. I Tv:rﬂfu Goral| [C1 - armomscne [Farmans che-
A A
— Gmmn GEN G G G
fromrbnn T Centes ey cowtarmaes |l [ f "o ax  oamen 2w oamea  zeex
== . p 3 ama sma ame ama
: I fme e oma ame
Do sicht EW £0180 (Lees Erae) _ h 5 nen  oEEN  omi% iy
- e
: 3 nma  ama  oma s
: G ame smen omee aai
H sen  amx  ama  omx  amx
» BE amr ome ome  amex
ELELE | B . CL e " a8 aa s ames B ames
T3 7T s M BB UDNLDNDTANEN YN MG eSS ” 5% ame 0% 0B % ama%
n G% san  omn  omix  ams
e n siname ome omn s
- [T T I = S
- Se bme ame ome ome
7 Gn ama o san omn ame
s ‘. sn me ame ome ome
» Tn Gan o oama o om e
5 anm SL smaame
H Bn o oman o ama s amme ame
- - @ (71 a oms oD ami% s axes
AR RER = Tn o ama  sma o gme ama o ama ona
[ — oo o pr— F My ome 4 Gmw  bmix  amx ;e
—— | = 3 o ms o am o
| | H WA ame  aate  omew @k hadk  noex
—_—— . ol . H W nma  emn  smn  amw  ma am
o T TS T 8 MBS P SN BN EDNDN NN LGS Ve a s o b % % Bbe % T% amtn
e NS R e $ S SR 3 Ta o bEa ama ome bmea sen omes
oz s mose meie  me efa Rem 00 - vamensce ® mAam o amn am Gl Gaen ame
[EuarkmnL1 = ;s L3S s omI% amn am% [T-1%
(Ermionime L2 = me ams amx omT% amax amex nme
ity . — F W s sma oamn o ama ma ame
fomutoeww  mEV mmev mmv mmev @V mv = Bn o ame  ama sme ame  cme rme
eauziaow  Tmy Tmmy memv mmav @V mv » WA nma naa 3 ima dma o ama
meaow  ImEy Tmsv memv mav @V mv = Tn o nme gan smen dmer  ame s
it o o e 2 5 WA oma  sah  omh  amex  ama  oma
o 7 -t : = T nmname smen amen ame ame
amriT s i i ) s on Gmn  omw  amx  sme  ame
FrompLTa s . P ' I “ W oma s omen  amex  smen  ouw
- 2 Tn nme  same  sek amx  me emse
B RS Y N I - h Tin  ama  swms  omm  ama  ama  ome
33 7T S N BB UDLDNDTAND N YN MG eSS “ . omex 0.0 % o8 % aa % 1 ame
- Tas  ama  sas  ome  ama  oma  aae
H Bn nme  aame  smn sme ame ome
a Tn  nms  amu  smn  ema @ ame
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| — [ (| frrrrTT I P T T B

7.9.3 Voltage harmonics and interharmonics

r'l'l

With the Icon you can reach the statistics of the voltage harmonics, voltage inter-harmonics

and supraharmonics 2 kHz to 9 kHz.

& WinPQSmart 02022015 T— -

»
4 Verteilu
4 14063327: Geraete-Mame
4 Recorder Data
200ms TRMS
3s TRMS
4 10min TRMS
24,01.2015 05:39:22 - 26.01.20
| 26.01.2015 12:07:50 - 02.02.2015 12:08:04
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Harmonische der Leiter-Erd-5pannungen [2078-11-18 05:10:36] - 14

120%

Grenzwert

90 %

60 %

1 3 5 i k] 1 13 15 17 19 21 23 25 27 29 31 3 35 37 39 41 43 45 47 49

Statistic voltage harmonic - scaled to the corresponding compatibility level of the power quality standard.

7.9.4 Current harmonics and interharmonics

With the Icon you can reach the statistics of the voltage harmonics, voltage inter-harmonics

and supraharmonics 2 kHz to 9 kHz.

rraete-MName
Cata

s TRMS

MS

1 TRMS
101.2015 05:39:22 - 26.01.2015 12:07:32
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Harmonische der Leiter-Strome [2078-11-18 05:10:36] - 46

56,8 A

4264
284 A

142 A

_i—hl"lll-‘.-hhk 77777 R N S O S N B VR S e
1 3 3 7 9 11 1z 15 17 19 1 23 23 27

29 31 EX] 335 37 29 41 43 43 47 42

Example: Statistic current harmonics 2nd to 50th - scaling in ampere

If you select with the cursor a particular harmonic, the corresponding measured values are displayed for
these harmonics in the display window.

The red bar always shows the 95% values, and the blue bar shows the maximum measured value.
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7.10 Measurement supervision

The supervision of measurements gives the possibility to observe 32 different measurands with an individ-
ual threshold. Next to the pure threshold it is possible to define a threshold of quitting the supervision state

depending on the hysteresis.

Parameter Name Value Default Value

Active v m]

Measurement ID cos phi L1 {11_cosphi) .. 0

Threshold 0ng 0

Hysteresis [% of threshold] 1 0

Manitor for Higher than threshold~  Higher than threshold
Description cosPhi_L1

Figure 2: Example for the parameterization to supervise the cos(Phi)

7.10.1 Parameterization of a supervised measurand

The settings of the measurement supervision can be made in the Expert Desktop of the parameterization
(chapter 7.4.1). The tab Measurement supervision, which contains the 32 states of supervision, is placed in
the tab of Thresholds/Recording (Figure 3). With the factory settings all states of supervision are deactivat-
ed.

= WinPQlite 6.0.0 - 15.02.2021

4 Thresholds / Recording Parameter Narme Value Default Value

MNorm Threshold Values Active m] ° m]
Connection settings Measurement ID 0 o 0
a a

Recorder Trigger-Thresholds Threshold °
Oscilloscope Recorder (Trigger & Length)
- = . ﬂ; 2B L Hysteresis [3 of threshold] ]
TRMS recorder (Trigger & Length) ] . '
» Trigger to Binary Output Menitor for Higher than thgeshold ier than threshold
Residual Current Measurement Description

4 Measurement supervisicn

Supervision state 1

Supervision state 2

Figure 3: Parameterization of the supervision state

Hence the supervision state must be activated first (1). The measurement devices can log many thousands
of measurands. To identify them clearly there are used the measurement IDs. With the measurement-ID a
clear identification of the measurand depending on the quantity and data classes.

After clicking into the field of the Measurement-ID a new window appears (2). All quantities, which can be
supervised, can be picked in this setup (Figure 4). Firstly, the correct data class must be chosen with the
drop-down-menu. The possible quantities will change depending on the data class. The quantities are
grouped into frequency (F), current (I), voltage (U) and other (S). These groups are helpful to choose the
concrete measurand. The search mask can only find the Measurement-IDs. It is not possible to search for

the English descriptions.
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Setup of measurands

200ms v

41
» Geradzahlige Harmanische
4 Ungeradzahlige Harmonische
-1
43
Harmonic 3. order [u1h3]

Harmanic 3. order [u2h3]

262912 Q Harmonic 3. order [u1h3] Cancel OK

With the chosen Measurement-ID the next step is the threshold (3). The threshold must be tipped in as a
float value. But there is no check about the plausibility of this value!

It is also possible to define the hysteresis of the supervision state (4). This makes it possible to define a
threshold of quitting the supervision state which is different from the threshold. If the hysteresis equals 0%
both thresholds have the same value. Depending on the monitoring for higher/lower of the threshold the
hysteresis of quitting has different influence:

Exceeding threshold: threshold of quitting=threshold * (100% - hysteresis)
Falling threshold: threshold of quitting = threshold * (100% + hysteresis)

In addition, it is possible to specify whether exceeding (higher) or falling (lower) below the defined limit
value is to be monitored (5). The field description is open to the user, but it would be helpful to fill it with
the data class and the quantity of the measurand (6).

7.10.2 Parameterization of the reaction after exceeding the threshold

The device can react with two different actions if the thresholds are exceeded or deceeded.

The table with possible events of these recorders also contains the supervision states. They are placed in
the bottom.

4[] Recorder Data

7.10.3  Evaluation of the supervision states o
» [ 4 10min TRMS
» [ @ 2h TRMS
1 4 1sTRMS
i : .. . . » [ @ 10sTRMS
The evaluation of the states with measurement supervision, which are trig- O] & variable second interval TRMS
. . . » [ 4 variable minute interval TRMS
gered with the oscilloscope- and/or TRMS-recorder, can be done with the > O & Asyne
. . . . o . 4 [] 4 Disturbance Recorders
Import-function of the WinPQlite. The triggered disturbance records are in the 4 [ @ Oscilloscope Rekorder
. . . . . [ 7 0sc 17.02.2021 21:10:00 162Kb
tab Disturbance Recorder for more information about evaluating disturbance A T
O PQ-Events

records is chapter 7.7 recommended.
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The export of the parameterization of Thresholds/Recording will make this evaluation easier
(chapter 7.4.1). Because it helps to differentiate between classical events and the measurement

supervision.

At least it is possible to check the supervision states via Modbus. The register is read-only and give for each
state just the information if it is active (1) or not active (0). The table of datapoints and more information
about Modbus can be find in chapter 13.1. For reading the supervision states via Modbus it is necessary to
restart the device after the parameterization of the first supervision state once.
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8. Online Diagnostic

With the help of device status, the most important information of the PQI-LVs can be read out via Stream-
ing. The device status can be seen as well as the complete device properties.

Delete Device
Stream Data

Calibration

Update Firmware
User Management

Cnline Diagnostic

8.1 Device Information

In the Device information part, the device log file can be loaded from the device using the Logfile button.
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8.2 Time synchronization method

The quality as well as the current state of the time synchronization can be checked in this menu.
Legend to the line names of the WinPQlite:

e |astSync: time of the last time setting
e quality: Signal quality
e signal:
o 0, if nosignal is detected
o unequal 0, if a signal is detected and the appropriate protocol is selected
e Sync.Src: specification of the synchronization protocol

e Utc.fracsec.tqic: quality of the device time in relation to the time source
o 15 - device time not synchronized or deviates from the time source by more than 10s
o <10 - device time synchronized and deviation from the time source is less than 1s

Device Information w3l UhIES
lastSync | 02.00.2021 12:29:06 | server 192.168.1.10
WinPQ - Interface (CCCI) L -
quality | o | ctate | OFFLINE
Memaory = :
zignal |0 |
System Information =1
Summer time False
SCADA
syncSre NTP
Time synchronization - method r
Timezone 1
PCAP B
utcfracsec.dst |0 |
LU utc.fracsec.fos I 2157 I
utc.fracsec.lsd ! 0
ute.fracseclse [0
utc.fracseclsp | 0 |
utc.fracsectgic I i I
utc.soc ! 02.11.2021 13:23:07
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9. User database and access rights

The measuring device is equipped with a user role and user rights concept including user database, which
corresponds to the current IT security guidelines.
The main functions are:

Any number of users can be stored in the device with uniquely identifiable names.

The users are to be assigned to a role.

The roles (administrator, operator and user) define the rights.

@ The detailed description of the rights and roles with specification of the rights is listed in the secu-
rity documentation.

"Login " Whenever a function is called from the WinPQ lite software, such as Read pa-
Administrater rameterization (Para), Online data (Online), Data Explorer (Import), the encoder
sssssssssssssnne checks by entering the username and password whether the user has the re-

Save password quired rights for this function.
[ Concel |[ ok |
“Error " If the password and or the username are entered incorrectly or if the user does
not have the right to access a function, this is reported back accordingly.
Authentication failed:

192.168.56.211 22 -

If incorrect entries are made, the connection to the device via the SSH tunnel is automati-
cally disconnected!

@ The number of failed attempts (factory setting: 3) before a user is locked in a certain time
(factory setting: 1 hour) can be set.

Failed attempts are logged internally and output via Audit Syslog and can also be queried
via the user administration.

Page 109



We take care of it.

9.1 Adding and Editing Users

If the meter is set up in Security Mode (see chapter 6.2) any number of users can be created in the meter.
During the first setup, one user each for the roles "User", "Operator", "Administrator" and, if applicable,
"Machine-to-Machine" was stored in the measuring device. To store additional users or edit, block or de-

lete users that have already been created, proceed as follows:

Delete Device

Stream Data

Update Firmware

LeaMagansn ot Click on "Edit user" in the device settings.

Online Diagnostic

FabianLeppich L.
Enter the username of the administrator

5] Passwort Speichern Dy and the corresponding password.
User Role Login attempts  State
Administrator administrator 0 Active s 0
Operator operator a Active P |
Userl user 1] Active V|

User information is downloaded from the
meter and displayed.

Close

P> Functions:

7 Edit user
[ ] Delete user
[ Add user Add new user
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If clicking on "Edit user" or on "Add user", an input mask for the parameterisation of the user opens.

Username;
Comment:
Role:

Suspended:

Password:

Login attempts:

Password requiremnents:
Administrator

Min. password length: &
Generated by WinPQlite
Min. lower case letters: 1

administrator v
Min. capital letters: 1
Min. Numbers: 1
0 Reset login attempts
Min. other characters: 1
Passwaord Confirm

| Cancel | | Save |

Click on

to transfer the settings to the PQI-LV, store them and activate them from this point on.

9.2 IT security settings and password requirements

The administrator has the possibility to specify the assignment of passwords via the so-called password

policy. Proceed as follows to make the settings:

PQI-DA smart
17042557

FabianLeppich
[rTTTTrr—,

[ Passwort Speichem 1%

Basisansicht

Basisansicht
Expertenansicht

DEMVICE

s

Click on Para to download the complete device parameterization from the PQI-
LV.

Enter the username of the administrator and the associated password since the
policy can only be set by the administrator.

Changing the interface from the basic view to the expert view
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= WinPQ lite 5.0.0 - 19.07.2019 (Software Mode)

WinPQ Interface (CCCT)
SSH
Device designation
IP-Settings

» License Manager
Modbus

» Thresholds / Recarding

» Binary Recording
SCADA-Manager
Syslog

» Time settings

User Management

Parameter Name

Maximum number of failed login attempts

User password expiration [days]

Maximum number of password change attempts
Minimum password length

Minimum number of digits in passwords

Minimum number of upper case letters in passwords
Minimum number of lower case letters in passwords

Minimum number of other characters in passwords

Minimum number of required character classes in passwords

Default Value

o = - R -}

In the menu item User
administration parame-
ters, the following
necessary  parameters
can be defined in addi-
tion to the password
guidelines:

® Maximum number of failed logon attempts: Number of logons attempts on the device before a
user can log on to the device again for a configurable time (factory setting: 1 hour). The parameter
can be freely set via the SSH console if required for the lockout period.

® User password expiration [days]: After the set days have expired, the user can no longer log on to

the device without having to change the password.

® Maximum number of password change attempts: Number of attempts to change the password on

the device.

The password should be as complex as possible!

Information Security (BSI).

It is always recommended to adhere to the relevant known and country-specific guidelines!

Germany: It is recommended to adhere to the guidelines for passwords of the Federal Office for
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10. Firmware update for PQI-LV

Power Quality devices are constantly evolving in terms of functions and standards. It may therefore be-
come necessary to update a device, e.g., due to changes in standards, new functions or necessary (security)
patches. You will find the latest firmware version with a transparent changelog to check whether an update
is necessary using the following link:

For a firmware update administrative rights are necessary!

https://www.a-eberle.de/en/download-center-categories/f%C3%BCr-festinstallierte-ger%C3%A4te-0

A.Eberle generally provides two firmware packages which differ in their function:

P> Incremental update (patch) - available on the homepage
The incremental update does not change any parameters or settings. It also does not delete any measure-
ment data, but only updates the changes to the last version.
The file name is e.g., "PQI-DA_Smart_v1.8.10_11544.zip". The incremental update is the common way to
bring the measuring instruments up to date.

P> Factory Update - only available on request
This update deletes all settings including all recorded data and resets the device to factory settings. The file
name of the update has the extension "factory" Example: "PQI-DA_Smart_factory v1.8.10_11544.zip". The
factory update should only be used in consultation with product support.

10.1 Firmware update with software WinPQ lite

Delete Device
Stream Data

Calibration

Firmware-Update

Device Status

The General setup device function tile can be used to carry out a firmware update for the PQI-LV measuring
device.

® Select the folder where the file for the firmware update is located.

® The @ function is used to transfer the firmware to the network analyser.
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| .« Data (D) » A-Eberle-Produkigruppen » PQ festinstalliert » PQI-D smart » Firmware Smart » -

Organisieren ¥ Neuer Ordner = d e
“ Favoriten “  Name Anderungsdatum Typ Grobe
M Desktop i PQI-DA_Smart_RCO.zip 22.08.2014 16:45 ZIP-komprimierter... 1270 KB
4 Downloads |
% Dropbox 1

<@ Zuletzt besucht

| Bibliotheken
=, Bilder
“. Dokumente %
4 Musik
& Videos

Dateiname: ~ |Firmware (*.zip) VI

Offpen Abbrechen

When the transfer of the firmware to the measuring device has been completed, it will automatically re-
start and install the new version.

10.2 Ensuring the integrity of firmware updates

The archive of the firmware update and the update procedure are protected by a digital signature including
certificate handling. Detailed documentation on this can be found in the associated security documenta-
tion.

If a firmware archive should have an invalid digital signature, the unit immediately interrupts the update
process for security reasons.

10.3 Automatic firmware update of many devices

Using the WinPQ system software, many PQI-LVs can be updated with just a few clicks, with full clarity and
control. Further information can be found in the documentation "WinPQ Commissioning Instructions" of
the WinPQ system software.
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11. License Update PQI-LV

The network analyser PQI-LV can be equipped with various options. These options can be activated via a
license code, even after the purchase, at any time.
To order an option the following information to create a license code are required:

Serial number of the instrument

Article number of the instrument

Option to install

If you received a valid license for the connected device, please paste it to the device setting.

WinPQ Interface (CCCI) Parameter Name Value
SSH

Device designation

Expiration date 2106-02-06

Licence key 14105174-TASBALAL-B46ASD5F-T14T7D1A
IP-Settings

4 license Manager
Feature B1: Sample Rate 40 kHz
Feature P1: IEC 60870-5-104
Feature P2: IEC 61850
Feature F1: PQDIF-IEEE 1159.3/2019

P The following options are available:
S1: Fault Recording
B1:40.96 kHz sampling (2 kHz to 20 kHz harmonic measurement)
P1: IEC 60870-5-104
P2: IEC 61850
P3: Modbus Master recording
F1: PQDIF regarding IEEE 1159.3

their acceptance checked in the display, Webserver or o online diagnosis. Only then are individ-

Licences should be sent to the unit without further adjustment of the parameterization and
ual parameters of the added option available.
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12. Calibration

The device has a factory calibration. The certificate can be downloaded via the web server.

== Home @ Engish @ G
® Dwice Extencedview @D
Device Type POLDA smart Horm template ENSD180:2020_IECS 1000-2-2.2002_Low_Vallage xrl
e s Serial number 23137180 Faclory designation Werksbezeichnung
Fimware versian 320 (22504) Plant =121
Time (lacal Sme) afthe device 2024-10-11 154528 Staton Station
F Administration > Adicle number ers3t Sweet Sirasse
Proguction dae 2023-12-01 125857 SweetNumBer e
Runtime aaayago zip Az
1= Measurement Explorer Securty mode COUPATIBLE ciy o
oFs 149 4788925411 08919125
Figld name NSHY
+ Diagrosis
Diagno Figid group na
Nominal Voltage Messteld-Unenn
& Daveloper Docs Nominai Power Messteld-nenn
Ly Hominai Fre Hesstelat
Ve System Masstslg-Letersys
Dievice Hame TS121-Am_Stadiweg
Device Type POI-DA smart
Equipmentidentfer Betnebsmitielennzeichen
Certificate 9
‘Download calibration cartiicats
Services Edendedview ) Power Quality Status
CCCI - Connecions (WInPQ 1 WebPQ) o
10ay 7088 300ays
TP Serer L Osciloscope recorder a 1 ]
Modbus L TRMS recoroer 0 1 7
IECA0870-5-104 - Clients o Fawer qually events a 0 4
1EC51850 - Clents o
Licenses
406z °
EC104 o
oA PN

13. SCADA settings

In the device settings SCADA, the following protocols can be selected:

® Modbus supplied as standard
@ |EC60870-104 chargeable device option
® |EC61850 chargeable device option

13.1 Modbus

The following data classes are available in the PQI-LV via Modbus TCP or Modbus RTU:

Data class Measurand ‘ Function code

10 ms All measurands Read Holding Register
200 ms All measurands Read Holding Register
1sec All measurands Read Holding Register
3 sec All measurands Read Holding Register
N sec All measurands Read Holding Register
10 min All measurands Read Holding Register
N min All measurands Read Holding Register
2h All measurands Read Holding Register

The available measurands of each data class are shown in the technical datasheet of the device.
Additionally, these events can be requested via Modbus:
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Event ‘ Function code

Messages (trigger command, 32 supervision states) Read Coils

Endless counter for disturbance recorder and PQ-Events Read Coils

Power Quality settings — write Modbus, only in contact with the support

13.1.1 Modbus interface list

Please download the extensive Modbus interface point list from our website www.a-eberle .de

For Modbus there are over 10.000 measurement values available. Also, as Excel-sheet available, please
contact our Support.
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13.1.2  Set-up parameter Modbus with WinPQ

WinPQ Interface (CCCI) Parameter Mame Default Value Value
Webserver TCP Server activated [m] m]
55H RTU Server activated [m] [m]
Benceldesgnaton Use Modbus Gateway (own ID=250) =] m]
IP-Settings .
. Timeout Modbus slaves [ms] 1000 1000
» License Manager
» Modbus TCP Port 502 502
» Threshelds / Recarding TCP endianness Little-Endian w Little-Endian
SCADA-Manager RTU Slave ID 17 17
¥ Memory settings (recorder) RTU endianness Little-Endian v Little-Endian
Seleg Baud rate 19200 v 19200
> Ti ttin
ISR Parity Even ~ Even

» User Management

The Modbus TCP and Modbus RTU interfaces can be modified via the WinPQ_lite software. Modbus could
be activated via the parameters TCP or RTU Server (0 = OFF / 1 = ON)

Parameter serial:

RTU Server activated Activation of Modbus RTU

Baud rate Baud rate of the serial interface for Modbus RTU
Parity Serial port parity for Modbus RTU

RTU - byte order See chapter 13.1.2.1

Parameter TCP/IP

TCP Server activated Activation of Modbus TCP
TCP - Port Change of the TCP / IP Ports for Modbus TCP / IP
TCP - byte order See chapter 13.1.2.1

Parameter Modbus Gateway (see chapter 13.1.3)

TCP Server activated Activation of Modbus TCP

Use Modbus Gateway Activation of Modbus Gateway

TCP - Port Change of the TCP / IP Ports for Modbus TCP / IP
TCP - byte order See chapter 13.1.2.1

Baud rate Baud rate of the serial interface for Modbus RTU
Parity Serial port parity for Modbus RTU

RTU - byte order See chapter 13.1.2.1

13.1.2.1 Byte Order

According to the Modbus specification, data is transmitted in the byte order Big-Endian. Regarding a 16-bit
Modbus register, the data on the client side is interpreted without conversion. The following example illus-
trates this with the example value 0x1A2B:
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Address Communication  Client-Side
(Big-Endian) (Big-Endian)

High Byte

Low Byte

13.1.2.2 Modbus-Register-Order

Interpreting the data transferred via multiple Modbus registers (e.g., 32 bits Unsigned Integer =>
2 x 16-bit Modbus registers), a distinction must be made between the Little-Endian and Big-Endian
sequences. In this case, the entire register contents and not the bytes are exchanged. In the de-
fault configuration, the software is operated in Little-Endian mode. The following examples

illustrate the variants:

p> 32 Bit-value 0x1A2B3C4D - Modus Little-Endian:

Address Example Communication Client-Side
(Big-Endian) (Little-Endian) (Big-Endian)

Register 0 High Byte

Register O Low Byte

Register 1High Byte

Register 1Low Byte

P 32 Bit-Wert 0x1A2B3C4D - Mode Big-Endian:

Example Communication Client-Side
(Big-Endian) (Little-Endian) (Big-Endian)

Register 0 High Byte

Register O Low Byte

Register 1High Byte

Register 1Low Byte
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13.1.2.3 Data bits
By default, a Modbus packet with 8 data bits and one stop bit is built up at the measuring device.
13.1.2.4 Data Types

The Modbus implementation in the PQI-LV currently works with the following data types.

P> Unsigned Integer 32 Bit (uint32_t)
This data type stores unsigned integer values. According to the width of 32 bits, they are stored in two reg-
isters.

P> Float 32 Bit (float32)
Float 32-bit floating-point numbers are transmitted according to the IEEE 754 standard. These are stored in
two  registers. The interpretation of the values is  described in  detail at
https://de.wikipedia.org/wiki/IEEE 754

P> Float 64 Bit (double)
Float 64-bit floating-point numbers are also transmitted according to the IEEE 754 standard. The width of
64 bits requires storage in four registers. The interpretation of these values is also described at
https://de.wikipedia.org/wiki/IEEE 754 .

P> Status (status_t)
The status value has a width of 32 bits. It is stored accordingly in two registers. The meaning of the individ-
ual bits is listed in the following table:

Bit-Number Meaning ‘

0 RVC, Voltage U1E

1 Dip, Voltage U1E

2 Swell, Voltage U1E

3 Interruption, Voltage U1E
4 Overload, Voltage U1E

5 RVC, Voltage U2E

6 Dip, Voltage U2E

7 Swell, Voltage U2E

8 Interruption, Voltage U2E
9 Overload, Voltage U2E

10 RVC, Voltage U3E

11 Dip, Voltage U3E

12 Swell, Voltage U3E
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13 Interruption, Voltage U3E
14 Overload, Voltage U3E

15 RVC, Voltage U12

16 Dip, Voltage U12

17 Swell, Voltage U12

18 Interruption, Voltage U12
19 Overload, Voltage U12

20 RVC, Voltage U23

21 Dip, Voltage U23

22 Swell, Voltage U23

23 Interruption, Voltage U23
24 Overload, Voltage U23

25 RVC, Voltage U31

26 Dip, Voltage U31

27 Swell, Voltage U31

28 Interruption, Voltage U31
29 Overload, Voltage U31
30 State Frequency Synchronization
31 free

P> Timestamp (uint32_t)
The 32-bit-wide time stamp is stored in two registers and must be interpreted as an integer value without
sign. This is a UNIX time stamp, that is, the number of seconds since 1 January 1970, 00:00 hours (coordi-
nated world time UTC), with no switching counts being counted.
Example: 1478787619 (0x58248223)
Value of time: 11. October 2016 14:20:19 (UTC)

Further information and an implementation example can be found at
https://en.wikipedia.org/wiki/Unix_time.

P> Sub seconds (tmFracSec_t)
The sub second value has a width of 32 bits and is accordingly stored in two registers. The data type is
based on the time format, which is defined in IEEE C37.118. The meaning of the individual bits is listed in
the following table:

Bit-Number Meaning

0..23 Sub seconds in 100 ns increments
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24..27 time quality indicator

28 Set as the announcement of a switch (1 min before)
29 Set, 24 hours after a switch

30 Add Leap Second (0) or remove (1)

31 Indicator wintertime (0) or summertime (1)
13.1.3 Modbus Gateway

The measurement device can be parameterized as Master in an RTU-bus. This Master can transform the
data transparently to Modbus TCP. In this case the measurement device acts as a TCP-Server. The counter-
part is the TCP-client. With RS-485 there are 32 participants in total allowed on the bus.

To parameterize the device as Modbus Gateway the expert settings in the WinPQlite are required. The
checkboxes of TCP-Server and Modbus Gateway need to be activated. A parallel activation of TCP-Server
and RTU-Server is not allowed. Additionally, the TCP-settings and RTU-settings which are listed in chapter

13.1.2 should be parameterized.

With these settings the TCP-Client can connect to the Modbus Gateway device. To request the register of
the device itself (Modbus-Gateway/RTU-Master) the ID 250 needs to be used, this ID is hardcoded. Any
unique slave IDs between 1 and 31 can be selected for the slaves. Within a TCP session, any registers of all

RTU slaves can be queried.

With

activated mode ,,Modbus Gateway” only one connection of a TCP Client to the device is

possible!

Notes on electrical wiring can be found in chapter 5.10.1.1.
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13.1.4 Modbus Master with recording

The device can be parameterized on an RTU bus as a master, which saves the register data of the slaves in
internal recording files. With the help of the I-Sense feeder measurement technology, a complete meas-
urement of up to 16 outgoing feeders for e.g., local network stations are possible. In addition, the solution
can read third-party components such as meters, energy measurement technology or even door contacts
and temperature sensors on the bus and record them locally in the device. These recording files of the so-
called slaves can then be evaluated using the WebPQ and WinPQ(lite) software solutions.

@ The Modbus master recording function is licensed via feature P3, which can be purchased sub-
sequently for the measurement devices (see Chap. 11).

The meter polls the Modbus slaves via an internal RTU master. Internally, the measured values of the regis-
ters can be transferred to various processes. On the one hand, the measured values can be saved in a
recording file analogous to the known 10-minute files. These files can be further processed by WinPQ(lite).
On the other hand, the instantaneous values, which are available from the last polling of the RTU master,
can be queried via IEC 60870-5-104.

A.Eberle PQl — Modbus Master mit SCADA

C PQl Modbus-Backbone
( Y—A.Eberle Dateient¥ Datei- RSASSA. RS4858. GND g D]

WinPi schreiber [¢— Modbus y ' ¢t

Q RTU- ¢ J
Prozess H Master

|:| i+——IEC-104 IEC104 Terminierung
¢ I-Se'nse I-Senvse I-Sense
SCADA-Client RTU-Slave 1 RTU-Slave 2 RTU-Slave 16

13.1.4.1 Parameterization of the I-Sense - A. Eberle feeder measurement

The correct connection of the bus with I-Sense is described in the technical data sheet of the I-Sense feeder
measuring technology and is mandatory for a correct function! The default parameterization of the meas-
uring devices is selected in such a way that the activation of the outgoing measurement with the |-Sense
feeder measurement technology can be carried out as quickly as possible. To do this, open the expert view
in the parameterization interface. Only the following settings must be made on the measuring device.

Templates are available in WinPQ lite to enable quick connection of I-Sense devices — see:

@ “Template

”
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» Modbus RTU adaptation:
The I-Sense devices are preconfigured on the RS485 bus with the following settings:
Baud rate: 19200
Parity: Even
Accordingly, these parameters must be set on the PQl:
Baud rate = 19200
Parity = Even
Interface = RS485
P> Activation of the function ,,Modbus Master”
Open the "Modbus" tab, select the Modbus RTU Slaves tab and activate the checkbox:

WinPQ Interface (CCCly Parameter Name Walue Default Value
Webserver Activate Modbus Master Recorder and SCADA ~ inactive

S5H Pollrate [<] 10 1

Device designation

IP-Settings

» License Manager
4 Modbus

» Modbus RTU Slaves
» Threshclds / Recording

To read the data of the connected Modbus slaves on the bus, this function must be activated. There are
two options:

Recorders and SCADA: Saving the measurement data of all activated slaves and all activat-
ed registers in the device's recording files and providing the instantaneous values for a
selected SCADA protocol.

SCADA: Exclusive provision of instantaneous values for a selected SCADA protocol.
The selection refers to all activated slaves and all activated registers. The description of the activation of
the Modbus data gateway in the IEC-104 protocol can be found in section 13.2.2.2.

P> Activation of the single slaves A - P
Selection of the respective slave and activation of the checkbox. If necessary, individual name assignment:

e WinPQ lite 7.1.0 - 04.08.2023

IP-Settings * || Parameter Name Value
» License Manager (2701131776/A1000000) Activate slave v
SD-Card parameter (2701132032/A1000100) Modbus address 2
aiModbas (2701132288/A1000200) Storing interval [s] NSec
4 Modbus RTU Slaves . . i
(27011325344/A1000300) Little Endian =]
» Slave A
4 Slave B (2701132800/A1000400) Slave name AbgangBert
Register 1
Register 2

Slaves which are not electrically connected are to be deactivated in the parameterization
The other default parameters are according to the I-Sense factory settings:

Pollrate: 10sec

Storing interval: Nsec with N=60s

Activated registers 5-16: 12x (4x |_avg, 4x |_min, 4x |_max)

Deactivated registers 1-4: 4x |_live
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» Template

In the templates area (1), various templates are stored as parameterization templates in the “Custom-
er/Eberle” folder (2) from WinPQ (lite) V 7.2. These files only need to be adapted to the number of active
feeders. All other settings have already been selected to match the respective applications and hardware

used. These templates are available both for the exclusive operation of the Modbus master and for the

additional use of control technology protocols. For example, the file ISense_ModbusMaster_16-feeders.xml

(3) for the I-Sense4 without SCADA protocol.

WinPQ - Schnittstelle (CCCI) Parametername
Webserver

SSH

TCP Server aktiviert
RTU Server aktiviert
Gersitebezeichnung

TCR/IP - Einstellungen

» Lizenzverwaltung

A\ Gffnen

4 Grenzwerte / u C > Lokaler Datentrager (C:) > Programme

Rekorder Triggerschwel
Oszilloskop Rekorder
TRMS Rekorder (Trigges

» Trigger auf Binarausgan]

> Messwertiberwachung
Statistik

Binare Aufzeichnungss|

entrager (C:) Programme > WinPQlite > Templates » Customer » Eberle

3

Name - fAnderungsdatum

20.09.2023 06:17

!f |1Sense_ModbusMaster_16-fe iﬂels.xml

Modbus Gateway benutzen (eig. ID=250)

Wert Werkseinstellung Expertenansicht o

o o 1 Senden

Vorlage Offnen

Eigene Vorlage offnen

WinPQlite > Templates Speichern
Export (CSV)

Werkseinstellungen

hafen, Eberle, EN
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13.1.4.2 Parameterization of the Modbus Master for Third Party Devices

For the physical structure of the bus, the general information from Chap. 5.10.1.1 must be observed.

The parameterization is freely selectable for the connection of all devices corresponding to the Modbus
standard, so that any external devices with any measured variables can be connected.

Global settings
On the tab "Modbus RTU Slaves" the function Modbus Master must be activated first, and the poll rate
must be selected. A minimum of 0.1s is permitted for the poll rate, which can only be reached by the pro-
cess for individual slaves and registers. Generally, it must be considered for the poll rate that all activated
slaves and registers are read one after the other. If individual registers (blocks) or slaves are not accessible,
the poll duration of the entire process is delayed by time constants for reconnect and timeout. This may
cause the internal poll duration to exceed the parameterized poll rate. Therefore, it is necessary to ensure
that the storage rate of each slave is set at least twice as high as the poll rate. In addition, the registers
should be grouped in blocks according to ascending registers of the RTU slave, uniform data types and uni-
form Modbus function codes.

L. WinPQ lite 7.1.0 - 04.02,2023
5D-Card parameter * | | Parameter Name Value
4 Modbus (4278190730/FF00028A) Activate Modbus Master v

4 Modbus RTU Slaves
oo = (427819073 1/FFO0028E) Pollrate [s] 1
» Slave A

Slave settings
By clicking on the designation of a slave, the settings for each slave can be made selectively.

Activate slave: De-/activation of the slave
Modbus address: Input of the Modbus address of the slave at the RS485 bus

Storing interval: Storage interval of the polled data, to be noted: Storage rate > poll rate * 2

The storage of the polled data is independent of the poll rate. However, the polled values are not cached
and aggregated to the interval. Instead, the last obtained value of a storage interval is written to the record
file. In terms of the I-Sense connection, this means that the sliding 1min average value of the |-Sense is
saved at the n*sec clock strike. This ensures the highest possible synchronization to the internal data clas-
ses of the PQ measuring device minus the run times in the Modbus protocol.

‘= WinPQ lite 7.1.0 - 04.08,2023

IP-Settings | | Parameter Name Value
» License Manager (2701131776/A1000000) Activate slave v
S0-Card parameter (2701132032/A1000100) Modbus address 2
4 Modbus (2701132288/A1000200) Storing interval [s] 15 v
4 Modbus RTU Slaves
(2701132544/A1000300) Little Endian o
> Slave A
4 Slave B (2701132800/A1000400) Slave name AbgangBert
Register 1

Little Endian: Selection of the byte order of the slave, in case of deactivation big endian is assumed.

Slave name: Insertion of an individual device name, which will be displayed in WinPQ and WebPQ.
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Register settings
For each register several individual settings are possible. These are reached by opening of the respective
slave:

% WinPQ lite 7.1.0 - 04.08.2023

IP-Settings * | | Parameter Name Value Default Value
® License Manager (2701198592/41010500) Use register v v
50-Card parameter (2701198848/A1010600) Register address 2 2
4 Modbus (2701199104/A1010700) Conversion factor t... 1 1
4 Madbus RTU Slaves
b Clave A (2701199360/A1010800) Measurement |D I_L2_live (i_I2_live) (2686452224) 26885452224
4 Slave B (2701199616/41010200) Modbus Function... READ HOLDING REGISTER (03) + READ HOLDING REGISTER (03)
Register 1 (2701199872/A1010A00) Data type float v float
Register 2 (2701200128/A1010B00) Comment
Register 3

Use register: De-/activation of the register
Register address: Input of the register address of the relevant measured value at the slave.
If a register cannot be read out, the value "0" is stored for it in the WinPQ software.

Conversion factor: In the PQ meter, all quantities are saved in the Sl units without Sl prefixes (kilo, mega,
etc.). With the conversion factor, the read-out measured value can be referred to the Sl base unit.

Measurement ID: With the help of the measured value ID, the measured value at the slave is linked to al-
ready known physical variables of the A.Eberle PQ products. This makes it possi- Setup der Modbus Slaves
ble to access unique contexts in the further chain in the PQ system. For this

purpose, clicking on the measured value ID opens a popup menu for selecting the

available variables. > Voltage
i i » Current
If a slave records an unknown quantity at a register, a placeholder can be select- » Frequency
ed for this in the area Other = Reserved quantities for Modbus slaves. On : E"“‘E'
nergy
request, it is possible to store an additional physical variable for one of the re- > Admittance
» Other

served variables (e.g., air pressure with a fixed unit). You are welcome to contact
the support for this purpose: pgsys-support@a-eberle.de

Modbus Function code: So far this feature supports only READ HOLDING REGISTER (03) (Firmware V2.14)

Data type: Input of the data type with which the data is made available at the selected register (float32,
(U)Int8/16/32).

@ All electrically connected slaves in the parameterization must be activated! Slaves that are not
electrically connected must be deactivated in the parameterization.

Page 127



We take care of it.

13.1.4.3 Recording

The recorded channels are saved in individual recording files per slave and can be retrieved in the data ex-
plorer of WinPQlite in the "Modbus" area:

A WinPQlite 7.1.0 - 04.08.2023

Files Sealing Marker

[] & 05.08.2023 10:42:08 - 06.08.2023 20:47:36 - 972Kb -
[0 & 06.08.2023 20:47:38 - 07.08.2023 14:27:29 - 525Kb
[ & 07.08.2023 14:36:30 - 07.08.2023 16:50:01 - 106Kb

> wl 2h TRMS
Wl 15 TRMS
3 “l 10s TRMS

“ variable second interval TRMS

“ variable minute interval TRMS

Wl Async

“l Modbus

» [ 4 Slave0A

4 [ 4 slave0s

[] #19.07.2023 11:16:51 - 19.07.2023 11:23:10 - 2Kb
[0 ® 19.07.2023 11:23:56 - 19.07.2023 11:38:19 - 3Kb
[ & 19.07.2023 11:39:05 - 19.07.2023 11:54:36 - 3Kb
[ @ 19.07.2023 11:55:22 - 19.07.2023 12:04:13 - 2Kb

oooooono

LYY

The live data displayed on the web server allows the measured values and the connection status of the
individual slaves to be visualized directly.

—| Live Data @ English %a

0 Overiew

Connedted Live dats Wodous RTU staves v Lastupdated: 2024-10-11 08:18:58
BB Live Data
+ A (HA-Am-Stadiweq) + B (SP-KV-Am-Stadtweg-2) + C (SP-KV-Gartenstr-11) + D (ZAS-Am-Stadiweg-10-Lidl) + E (SP-KV-Am-Stadtweg-3)
F Administration »
\Sense 4 v == - 1Sense 4 v [ rsenses v [ Fsenses -
1= Measurament Explarer [T N ) T T BT [E Rt BT Uz o1 Uz o
Current Current Current Current Current
Live 7.5 180 200 12.0 live 9.0 8.5 1060 275 live 95 88 6o 7.8 Live 1.5 155 109.5 39.0 live 5.5 465 65.0 280
« Disgosis o) ) A1 o] ®)
Current Current Current Current Current
minimm 7.5 1.5 195 12.8 minimun 950 33.0 95.8 248 mininn 9.8 8.8 5.5 68 minimm 105.5 1015 79.5  35.8 minimun 57.6 45.8 5.8 28.0
B Developer D ) ) 1Al 1a) )
Joveiopes Doca Current Current Current rrent Current
maximm 5.8 188 2.5 15.5 maximun 115.8 102.5 115.5 348 maxinum 1886 8.5 7.8 7.8 maximm 1758 1745 148.5 43.5 maxieun 688 49.5  75.5 355
1) (2] a1 18] (2]
Current Current Current Current Current
Goreas ws e 120 et leie sas  tee 278 Gerttas  se sl s GTe s wee 1118 s Gretsis sss ne s
' F (HA-Am-Stadtweg-HNr-6) + G (HA-Am-Stadiweg-1a- + H (HA-Am-Stadtweg-4b- + | (HA-Am-Stadtweg-4-Radhaus)
Rossmann) Quickschuh)

Sense 4 - |-Sense 4 i .

Uz 1 T Rt T
Current Tl E T T TR T R Current

Live 105 5. 8.8 4@ e f— live 05 1.8 05 85
™ Lve 258 9.8 19.5 145 lve 2.8 2.8 15 2.8 w

Current A1 o) Current

minimm 10.5  B.5 8.8 3.5 — — minimn 0.5 8.5 @ e.s
m minimum 25,8 29.8 195 14.8 minimum 2.6 15 L5 2.8 )

Current 11 [ Current

maximm 1.8 5.8 5.8 5.8 m— s maxioun 8.5 1.8 8.5 6.5
15 moximm 25,8 29.8 195 15.8 meximum 2.6 2.6 1.5 2.5 (&)

Qorent e 85 8.5 40 ™ ) furrertes 10 @ 5.5
s TA1 Current . Current s 1A

e e ams s prmze 1s o1s oze
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13.2 IEC60870-104
The IEC60870-104 protocol is used for connecting to real-time systems such as SCADA or control systems.

13.2.1 IEC60870-104 Data point

Please download the detailed description and data point list from our website www.a-eberle.de in the sec-
tion on permanently installed power quality devices.

13.2.2 IEC60870-104 Settings in WinPQ lite

A, WinPQ lite 7.2.0 - 14.06.2024

WinPQ Interface {CCCI) Parameter Neme Value Default Value
Webserver ASDU-Adress (Decimal) 104 104
85 Client IP address 1 0000 0000

Device designation # 1P address 2 0000 0.0.00

Ry 1P address 3 0000 0000
> License Manager
) e Client IP address 4 0000 0000
4 Modbus RTU Slaves Timeout connection establishment ] 3 30
» Siave A Timeout wait of ACK [s] 15 15
> Slave B Send acknowledges after [s] 10 10
» Siave C Idlle Time-out for test frames [s] 20 20
" SiaveD K: Max. APDU without ACK [5] 12 12
> SlaveE
+ St W: Iatest ACK after receiving w APDU [5] 8 8
s Time Format local time « local time
» Slave H Time quslity to set as ‘invalid if TQIC is >= Time deviation > Tms &-M e e deiation > ms
oSl Fault - clock failure
» Siave ) Time deviation > 10s from UTC
> Siave K Time deviation > 1s from UTC
> Slavel Time deviation > 100ms from UTC
b £l Time deviation > 10ms from UTC
" sme Time deviation > 1ms from UTC
> Slave O
+ S Time deviation > 100us from UTC
» Thresholds / Recording Time deviation > 10us from UTC
» Binary Recording Time deviation > Tus from UTC
4 SCADA-Manager Time deviation > 100ns from UTC
<) [EEEHDHIT Time deviation > 10ns fram UTC

Protocol Settings
» Data Points IEC 104
» PQ-Event Counter
» Binary Inputs

Time deviation > Tns from UTC

No time deviation

OFf, time quality always valid

> Modbus data gateway
4 Memory settings (recorder}
File export
Sysiog
» Time settings

» User Management

IEC60870-104 settings can be modified via the WinPQ lite software.

» ASDU Address:
The ASDU address must be entered unstructured as a decimal number and has a value range of 0 - 65586

Example: Address of the PQl is "104" - which would correspond to "0" (high byte) - "104" (low byte) in a
structured display.

» Client IP — Addresses:
It is possible to enter several client IP addresses (up to a maximum of 4) into the set-up of the interface,
whereby only one client can actively access the PQl . If the setting for all four-client IP addresses is set to
"0.0.0.0", any IEC60870-5-104 server could theoretically connect to the PQI-LV. However, this is not rec-
ommended for safety reasons!

P> Time quality
This parameter can be used to define whether the time quality should be set to invalid if the time deviation

exceeds a certain threshold. The time deviation levels are based on the Time Quality Indication Codes
(TQIC) from IEEE C37.118. The default check is for <1ms.
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13.2.2.1 Settings of the data points for IEC60870-5-104

The IEC 60870-5-104 interface has the following data types with the corresponding settings for each indi-
vidual data point:

TK 30: Single message with time stamp (UTC).

TK 36: Measured value floating point with time stamp (UTC), e.g., Voltage current

Each data point can be activated or deactivated individually to reduce the amount of data. A special feature
is that all TK 36 measurement values can be scaled via the scale Factor parameter

TIP: Since the parameterization of the individual modules, e.g., “Limits / Recording” or “IEC60870-
. 5-104”, can be individually transferred to the currently open parameterization or individually sent
to the device, it is recommended to save a template that can be used for all devices.

» License Manager -

Parametername: Wert: Werkseinstellung:
podb. Datapoint active (iDeactivated / 1: Active) 1 0
NTP
» Thresholds / Recording [EC Object Type TK 30: single-point infor¥ TK 30: single-point information with.,
* Binary Recording Information Object Adress: 1376513 0

4 S5CADA-Manager
4 JEC 60870-5-104
Protocol Settings
» Datapoints [EC 104
¥ PQ-Event counter

4 Binary Inputs
Binary input 1

Binary input 2 -
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13.2.2.2 Settings of the data points of the Modbus Data Gateway

To enable the transmission of measurement data from Modbus slaves via IEC104, the Modbus master must
first be set up in the Modbus area, see chapter 13.1.5.1.

» Modbus acquisition rate on page IEC104

First, the interval for recording and transmitting the data of the Modbus slaves by the IEC104 protocol must
be defined. It should be noted that this time should not be shorter than the stored poll rate of the Modbus
process.

WinPQ Interface (CCC1)
Webserver

SSH

Device designation
P-Settings

Value Default Value
uisition rate in IEC104 10s v s

» License Manager
4 Modbus
» Modbus RTU Slaves

» Binary Inputs
» Modbus data gateway
4 Memory settings (recorder)
File export

Syslo

j. All electrically connected slaves in the parameterization must be activated! Slaves that are not
electrically connected must be deactivated in the parameterization.

P> Activation of data acquisition per slave

This parameter is used to determine whether the registers of the respective slave are transmitted as data
points via IEC104.

P Activation of registers

Each register can be activated individually as a data point and the IEC object type and information object
address can be defined. These settings are analogous to the other IEC104 data points, see 13.2.2.1.

» Templates

Templates are available to make parameterization easier and faster; see chapter 13.1.5.1.
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13.3 [IEC61850

The IEC61850 interface offers the possibility to connect 6 clients directly to the IEC61850 server (PQI-LV).
The implementation of the IEC 61850 has been implemented based on edition 2.1 of IEC 61850. The inter-
face has the most important Power Quality parameters according to EN50160.

13.3.1 IEC61850 Data Points

Please download the comprehensive description and data point list from our website www.a-eberle.de.
The PQI-LV is supplied with one standard ICD file in the basic delivery with activated IEC61850 license. The
profile (ICD file) matching the voltage level is selected automatically depending on the basic setting used
(commissioning assistant).

Low Voltage
In the low voltage (EN50160 LV - Low Voltage) template, the harmonics and events (line to earth) are eval-
uated and correspondingly also made available in the IEC61850 interface. The basic settings of the
measuring instrument are described in detail in chapter 6.1 and must be performed once.

13.3.2 IEC61850 settings in WinPQ lite

WinPQ Interface (CCCI) Parameter Name Value
Webserver SCL-configuration POSMART_EDZ.icd
Ty IED name TEMPLATE
eaceidesonaton Template Name PQI-DA-SMART LV Configuration
IP-Settings ;
) SCL-versicon 422
» license Manager o
» Modbus SCL-revision 1
» Thresholds / Recording orig, SCL-schema version 2007
4 SCADA-Manager orig. SCL-schema revision B
» |EC 60870-5-104 | Travers subdirectories recursively m]
4 IEC 61850 Max. number of entries for listing 80

IEC61850 Protocol Settings
» Memory settings (recorder)
Syslog
» Time settings

» User Management

IED — name:
Each participant in an IEC61850 subnet requires a unique identifier. This can be adjusted using the "IED
name" parameter. The IED name must meet the following standards (according to IEC61850):
The IED name can consist of a maximum of 64 characters (letters, numbers and ‘_’)
Letter “Umlauts” or blanks are not allowed
The first character must be a letter
If the IED name has been changed in the interface and sent with "Send" to the PQI-LV, the IED name is au-

tomatically taken over in the ICD file. The next readout of the set-up also takes the IED name into the ICD
file and displays it.
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The icon ICD File can be used to download the ICD file in the device to be able to import it back into the
SCADA system.

4. Offnen u
\J=| . » Computer » Lokaler Datentrager (D:) » Temp » ICDFile - |+ ICD File durchsuchen 2|
(= p g P +

Organisieren « Mewer Ordner == - m @

- Favariten m Mame Anderungsdatum Typ Grafie
=

Ml Desktop || PQSMART_EDZ.icd 03.11.2016 14:24 ICD-Datei 284 KB
4. Downloads

m

%# Dropbox
#& OneDrive
2l Zuletzt besucht —

P> Max. Number of entries for directory listing
If not, all files can be placed in the same PDU, the standard splitting procedure with "MORE" is used. By
default, the server responds with a maximum of 80 files / PDU This parameter is freely adjustable in its
limits.

P> Search directories recursively
ON:
On client request, the device itself creates a listing of all sub-directories required in IEC61850. This list is
then made available to the client.
OFF:

The client must query the subdirectories itself sequentially or selectively.

Only files from the requested directory will be included in the response.

P> Export file format
There are several options for selecting the export formats; these are described in Chapter 15.3.

Up to firmware version V2.10.4, the selection of the export file is directly in the IEC61850 set-
m tings. After updating to a version V2.12 and newer, the parameter is overwritten and must be
set again according to chapter 15.3.
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14. REST-API

A REST API is implemented on the device, through which both the standard export formats described in
chap. 15 and the proprietary recording files can be downloaded from the device.

14.1 Activation of the Webserver

For usage of REST-API the activation of the Webserver is required. The web server is deactivated by default
and must first be activated via the parameterization in the expert view of WinPQlite.

Communication is technically possible both unencrypted via http and encrypted via https. For encrypted
communication, the self-signed certificate "aeberle-cert.pem" from A.Eberle is stored.

= WinPQ lite 64.0 - 06.02.2023

WinPQ - Schnittstelle (CCCI) Parametername Wert Werkseinstellung
Webserver Webserver aktivieren =] =]
Y Anzshl Threads 2 2
Geratebezsi
EerlE e I Unverschlisselte Kommunikation (HTTF) erlauben v v
TCP/IP - Einstellungen
HTTP port 20 a0
» Lizenzverwaltung
Modbus Verschliisselte Kommunikation (HTTPS) erlauben v v
» Grenzwerte / Aufzeichnung HTTPS port 443 443
» Bindraufzeichnung Name des SSL/TLS Zertifikats aeberle-certpem aeberle-cert.pem

» SCADA-Manager

» Speichereinstellungen (Schreiber)
Syslog

» Zeiteinstellung

» Nutzerverwaltung

14.2 Access and documentation of REST-API

The web server can be called up directly by entering the IP address in the web
browser:
Unencrypted: http://<IP address>
Encrypted: https://<IP address> R
In the section “Administration” = “Developer Docs” the documentation of the in-
i= Measurement Explorer

terface is available in the Swagger Ul. It is also possible to access the Swagger Ul
directly through the direct link [https://<IP-Adresse>/swagger.html]. As of firmware

& Administration v
V3.0, only the V2 requests, which are marked by the path "/api/v2", are functionally
Supported. M File Explorer
& Users

@ Developer Docs
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15. Data exchange formats

The device basically records all measurements in a proprietary format. In parallel, it is possible to generate
the recordings directly on the unit in standard formats. These include the COMTRADE and PQDIF formats.
The differences between the two formats and parameters for activating the respective recording are ex-
plained in this chapter.

These files can be exported via the web server (chap. Fehler! Verweisquelle konnte nicht gefunden werd-
en.) and IEC-61850 (chap. 13.3).

15.1 COMTRADE

The “Common format for Transient Data Exchange for power systems” (COMTRADE) is an exchange format
standardised according to IEEE C37.111 for storing oscilloscopic disturbance records. The measuring in-
strument can record an oscilloscopic and 10ms TRMS disturbance record. Therefore, a COMTRADE file is
generated by the device for both disturbance records.

A COMTRADE file consists of several files which can only be evaluated together:

.CFG file: This file contains the information about the mapping of the recorded quantities and
timestamps which are necessary to reconstruct the data in the .DAT file. This file is in a human-
readable format.

.DAT file: This non-human readable file contains the recording data of the fault record.

.HDR file: This human-readable file contains supplementary information about the .DAT file that is not
contained in the .CFG file.

15.2 PQDIF

The “Power Quality Data Interchange Format” (PQDIF) is a data exchange format for power quality meas-
urements defined by the IEEE 1159.3 standard. This data can be obtained from the device via the control
technology protocol of IEC 61850.

To be able to save the measurement data in the PQDIF format in addition to the previous format, the fol-

lowing requirements must be met:

A valid license for PQDIF must be installed on the device via the parameterization (see chapter
11).

Activation of the PQDIF functionality. This is possible in the Expert view under the PQDIF memory
settings:
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‘WinPQ Interface (CCCI)
S5H
Device designation
IP-Settings
» License Manager
Modbus
» Thresholds / Recording
» Binary Recording
4 SCADA-Manager
4 |EC 61850
IEC61850 Protocol Settings
4 Memory settings
PQDIF

Parameter Name Value Default Value
PQDIF active v =]
Reserved portion for PQDIF files within... 50 50
File wrapping criteria for PQDIF files 2h ~ 2h

2h

12h
24h

Syslog

The parameter "PQDIF active" is deactivated by default and must be set to active for the use of
PQDIF.

The total synchronous memory of the PQI-LV is approx. 500MB by default. A fixed area of this
memory is reserved for backing up the PQDIF files, which can be set here. Since the memory re-
quirement for PQDIF is like that for the usual recording data, a proportion of 50% is recommended.
Annotation: As soon as the parameterization with these settings has been sent to the device, the
synchronous memory is emptied so that the memory portion reserved for PQDIF is free. Therefore,
it should be ensured beforehand that the existing, historical recording data has been saved on a
server or SD card.

The device saves the 10s, 10min and 2h data classes as well as the fault records in the PQDIF. The
file wrapping criterion defines the time duration contained in a PQDIF file of the synchronous data
classes. You can choose between 2h, 6h, 12h and 24h. With a wrapping of 2h, a new file is created
every 2h (synchronous on UTC) for the 10s, 10min and 2h data classes, with 24h it is only one (cor-
respondingly larger) file per day and data class.
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15.3 Selection of the export format

To select the export format, the Export format parameter is included in the Memory settings = File export.
There are three different options to choose from:

%= WinPQ lite 7.0.0 - 17.02.2023

WinPQ Interface (CCCI) Parameter Name Value Default Yalue

Webserver Export format MNe export

ssH No export

Device designation Recorder: COMTRADE

|P-Settings Recorder: COMTRADE, long-term and events: PQDIF
» License Manager Recorder, leng-term and events: PQDIF

Modbus
» Thresholds / Recording
» Binary Recording
» SCADA-Manager
4 Memory settings (recorder)
PQDIF
File export
Syslog
» Time settings

» User Management

Recorder: COMTRADE:
Disturbance records are generated in COMTRADE format (oscilloscope and 10ms TRMS records).

Recorder: COMTRADE, long-term and events: PQDIF:
Disturbance records are generated in COMTRADE format (oscilloscope and 10ms TRMS records). The long-
term data and PQ events are generated in parallel in PQDIF format.

Recorder, long-term und events: PQDIF:

Disturbance records (oscilloscope and 10ms TRMS records), long-term data and PQ events are generated as
PQDIF files.

For the export to the PQDIF format to succeed, make sure that the PQDIF function is activated according to
chapter 15.2.

PQDIF is a module that requires a licence and must be activated via licence F1.
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16. Measurement methods PQI-LV

The aggregation of the measurement values is carried out in accordance with the IEC61000-4-30 (2008)
standard for class A devices.

RMS values of the voltages and currents, min. / max. values

U eff / | eff

The interval value of the voltage or current is the mean of the RMS values of the length of the selected in-
terval.

U min / max; | min / max
Per measurement period, the highest and lowest 10 ms voltage or current RMS value is saved in addition to
the average.

Ripple control signal
U Ripple Control (200 ms)
In the PQI-LV setup any interharmonic can be set. This is displayed as the 200 ms maximum value within a
measurement interval.

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

The source for implementation recommendations is "EMV Messung von Spannungsschwankungen und
Flickern mit dem IEC-Flickermeter” by W.Mombauer, VDE-Verlag, VDE-Schriftenreihe ,,Normen verstand-
lich”, ISBN 3-8007-2525-8.

Formula for Py calculation:

The flicker meter can be parameterized in the device setup for the following grid configurations:
230V /50Hz; 230V /60 Hzand 120V / 50 Hz; 120 V / 60Hz

Page 138



a-eberle Zm.

» THD - PWHD —K factor
Total harmonic content calculated using the following formulae in accordance with IEC61000-4-7.
Calculating the THD values of the voltages and signal sampling:

H2 up to H40 (based on EN50160)
H2 up to H50 (based on IEC61000-x-x)

THD voltage:

40 2

£ vl

THD =-Y==%
u Ul

THD current in %:

40
|5
THDi _ W=

h

THD(A) current in Ampere:

40 5
THC=| ¥ I,
n=2

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

PHC - Partial Odd Harmonic Current
The PHC is calculated from the odd current harmonics n = 21...39.

39
PHC=_| > C;
n=21,23
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K Factor

The values of the K-factors for phase currents are calculated from the corresponding RMS values C, of the
harmonics n = 1...40.

The K factor is a measure that indicates the ability of a transformer to withstand the current harmonics of a
system.

Various transformer suppliers offer transformers with, for example, K factors K=4, K=13, K=20 and K=30.
Transformers are heated more by harmonic currents than 50 Hz currents.

A transformer with a higher K-factor withstands this better and is not heated as much as a transformer with
a lower K factor.

The device shows the K factor for the current. Only the K values that appear at maximum power are of in-
terest. Just as with the THD of the currents in %, the value is not relevant at very low currents.

40

Sn-c,)
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Harmonics / Interharmonics
The determination of the harmonics and interharmonics interval values displayed using the methods of the
IEC61000-4-30 Class A standard based on 10/12 period values.
The PQI-LV recognizes for all voltage and current channels, respectively, the harmonics up to the 50th ordi-
nal. To evaluate the interharmonics, harmonic subgroups are created. 50 subgroups are recorded for all
current and voltage channels.

harmonic intetharmonic
subgroup n+1 subgroup n+2,5
harmonic
order 1 n+1 n+2 n+3

Example:
"IH1“ is the first interharmonics group and evaluated the frequency range from 5 Hz to
45 Hz.

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

Voltage harmonics (standardized, 10/12 periods):

n-N+1

2
ZUn—IO/lZ

k=n-N-1

hn-10/12 =
Uiionz

Current harmonics:

3
=
kst

1
1n—10/12| = E
k

Page 141



We take care of it.

P Reactive power / Reactive energy

In the setup of the device two variants of the power calculation are adjustable

Simplified power calculation

Reactive power without unbalanced reactive power calculation:

Q=~/QV2+D2 Qs=QL1+Ql2+QL3

Reactive power calculation according DIN40110 part 2

Reactive power calculation with unbalanced power:
2 2
O 1om = Sgn((DL—lo/lz) '\/SL—IO/lz — P om

Oz = Sgn((ol—lo/lZ ) " S120/12 - R%)/lz

Reactive energy:

"Supply reactive energy" inductive reactive energies +EQ.

Os (n) - |QL—10/12(n)| Jiir 2 Q;_1/1,(n) 20
Os(n) =0 Jir 2O 5,1,(n) <0

"Consumer reactive energy" capacitive reactive energies -EQ.

Os (n) = |QL—10/12(”) Jur 2 Q) 1/1,(n) <0
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Distortion reactive power - D
The distortion-reactive power - also called harmonic oscillation power - describes a special form of reactive
power caused by alternating and three-phase current through nonlinear loads such as rectifiers in power
supplies. The harmonics of the current in combination with the mains voltage give reactive power compo-
nents, which are referred to as distortion-blocking powers.

The distortion reactive powers are calculated from the voltages and the associated distortion currents cal-
culated:

x 2
D=U-| > Iy
v=2

NZe—_

In electrical engineering the power factor or active power factor is calculated as the ratio of real power P to

Power Factor PF

the apparent power S. The power factor can be between 0 and 1.
The ration is expressed in the following equation:

Power Factor PF: A=1IPI/S

Apparent Power - S

In the setup of the device two variants of the power calculation are adjustable

Simplified power calculation

S =P +0’

Power calculation according DIN40110 part 2

Conductor apparent power 4-wire system:

SL = ULNrms ' I

Lrms

Conductor apparent power 3-wire system:

SL = ULOrms I

Lrms

Collective apparent power in accordance with DIN40110:

1 2 2 2 2 2 2
SZ = UZ * ]2 UZ = E : \/UIZrms + U23rms + U3 lrms + UlNrms + UZNrms + U3Nrm5

4-wire network:
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+ 1?2

Nrms

+12

I, =1}, +1? 2

lrms 2rms

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

2 2
+ U3 lrms + UlErms

UZ = % ’ \/U122rms + U2

23rms

2 2
+ UZErms + U3Erms

+ 1?7

Erms

+ 1?2

2 2
1): = \/Ilrms + ]2rms 3rms

Geometric Fundamental Oscillations - Apparent Power:

*SG =3'[l_]17PS 'll_PS +L_]17NS 'll_NS +l_]172$ '!1_zs]

Page 144



a-eberle

Active Power - P

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

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

2048

ZPL ()

P ==
L-10/12 2048
(200 RMS values) with conductor index L={1, 2, 3, E}

The 10 min values are calculated as linear averages.

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

P.=R+P+P

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

P =P+P+P+P,

Fundamental oscillation - active power (line):
F; = Re{ﬁo‘}

S = Geometric fundamental oscillation apparent power

Symmetric Components

The complex symmetrical components are calculated from the corresponding complex spectral compo-
nents of the fundamental oscillations of the phase voltages and phase currents.

Phase voltage in a 4-wire system = Phase-to-Neutral voltage

Phase voltage in a 3-wire system = Phase-to-Ground voltage
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We take care of it.

Positive sequence:

1 2
QI_PS :g'(guvl +a-Uyy, +a 'l_]3N—1)

g(ll—l ta-l,, ‘H—lz 'ZH)

llfPS =

Negative sequence:

1
I s 25'(&1\/—1 ta Ly, ‘Hl'ls]v—l)

Zero sequence:

|
Uy = g ) (QIN—I +U o+ QSN—])

|
Ly = 5 ' (lw—1 + 1,y "'131\/-1)

UU Unbalance
The unbalanced voltages are calculated from the corresponding values of the modal positive sequence,
negative sequence and zero sequence components.
For the EN50160 (events) only the voltage unbalance u, is relevant and corresponds to the ratio of the neg-
ative sequence to the positive sequence. The value is expressed in [%].

Frequency analysis 2 kHz to 20 kHz
In the frequency analysis 2 kHz to 20 kHz respectively 200 Hz frequency bands are summarized.

The specification of each frequency is the centre frequency in this 200 Hz band. In the recording files them-
selves the supraharmonics up to 20 kHz can be recorded. Up to 18.6 kHz the 200 Hz wide frequency bands

are calculated according to IEC 61000-4-7. Above this, the attenuation of the internal filter is not as high as
specified by the standard. Therefore, these measured quantities are marked with a "*".

b+100 Hz

2, Yo

f=b—95Hz

Example: Frequency band 8.9 kHz corresponds to all 5 Hz spectral lines from 8,805 Hz to 9,000 Hz.
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a-eberle Zm.

17. Service

This unit is maintenance-free for customers.

Risk of death due to electric shock!

A 2 Do not open the unit.

DANGER!

2 Maintenance of the device must only be carried out by A. Eberle.

< For service, contact A-Eberle.

Service address:

A. Eberle GmbH & Co KG
Frankenstralle 160
D-90461 Nuremberg

» Cleaning:
Use a short, slightly damp, lint-free cloth. Make sure no liquid gets in the housing. Do not use window
cleaner, household cleaners, sprays, solvent, cleaners that contain alcohol, ammonia solutions or abrasive
cleaning agents. Please use only water for cleaning.

18. Disposal

Directive 2012/19/EU, better known as the WEEE2 Directive, deals with the return and recycling of waste
electronic and electrical equipment to recover valuable raw materials. This concerns all A. Eberle products
marked with the symbol of a waste garbage can shown.

S Our WEEE registration number is: DE 37396879

For old devices, please also note the
information on our homepage:
https://www.a-eberle.de/en/about-us/take-back-recycling/

19. Product Warranty

We guarantee that every product A. Eberle GmbH & Co KG is free from material and manufacturing defects
under normal use.

The detailed conditions for the warranty can be found in our general terms and conditions of business un-
der: https://www.a-eberle.de/en/general-terms/
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a-eberle

A. Eberle GmbH & Co KG

Frankenstralde 160
D-90461 Nuremberg
Germany

Tel.: +49 (0) 911 / 62 81 08-0
Fax: +49 (0) 911 /62 81 08 96
E-Mail: info@a-eberle.de

http://www.a-eberle.de

Firmware Version: v3.2

WinPQ lite Version: v7.2
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