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We take care of it.

@ Note:

Please note that these operating instructions 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: http://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
resulting from faulty equipment or devices that have been modified by the user.

Copyright 2023 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 instruction manual completely and do not use the product until you have understood the instruction
manual.

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

A

SIGNAL 2 Consequences of non-observance

Type and source of danger!

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
pY:\\[e]= ;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 fairly serious or
CAUTION! minor injuries when not avoided.

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

NOTICE!

material or environmental damage.
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1.3 Tips

@ Notes on appropriate use of the device.

1.4 Other symbols

Instructions
Structure of the instructions:
2 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) Listlevel 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-DE

User Manual

Ethernet cable

Calibration certificate

CD with WinPQ lite Software

2.2 Order Codes

Characteristic Code

Power Quality Interface and fault recorder PQI-DE
® 4 voltage converters, 4 current transformers
® In accordance with DIN EN 50160 and IEC 61000-4-30 (Class A)
® 8digital inputs
® 4relay outputs
® WinPQ Lite software for PQI-DE

Supply voltage (operation range)

® AC90V..110V...264 Vor DC100V...220 V...350 V H1
® DC18V..60V...70V H2
® DC40V..160V H3

Supply voltage (operation range)

® 100V 2MQ (CAT IV 300V) E1l

® 100V /400V/690V 10MQ (CAT IV 300 V) E2

® 3.25V 2MQ (CAT IV 300 V) for small signal transducer E3

Current inputs

® 4 current inputs for metering circuit 1 A/ 5 A (range 10 A) C30
® 4 current inputs for protection circuit 1 A/ 5 A (range 100 A) C31
® 4 current inputs for Rogowski Coils (330 mV input) Cc40
® 4 AC current inputs for current clamps (0.5 V input AC converter) Cca4
® 4 DC current inputs for current clamps (5 V input DC converter) C4s5 (

Binary inputs
® 8 programmable binary inputs (AC/DC 48..250 V) M1
® 8 programmable binary inputs (DC 10...48 V) M2

Option IEC 61000-4-7 (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 accord- | B1

ing IEC61000-4-7; 40.96 kHz sampling oscilloscope recorder

Option RCM
® Without Residual current monitor RCM (5th current input) DO
® Residual current monitor RCM (5th current input) (Firmware V2.2) D1
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Option communication protocol

® Modbus RTU & TCP PO

® |EC 60870-5-104 (RJ45) P1

® |EC 61850 (RJ45) P2
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

Operating instructions
® German Gl
® English G2

With a license code it is possible to upgrade the 2 kHz to 20 kHz option (40.96Hz sampling
rate for oscilloscope pictures), the communication protocols (P - features) for the SCADA
system as well as the RCM feature.

Page 11



We take care of it.

Software WinPQ lite

Software WinPQ lite

For parameterising PQI-DE, as well as reading PQI-DE measurement data and online data as a sin-
gle-user licence — free of charge

Code

Expansion WinPQ lite
For calibration of the PQI-DE and test report creation

900.9287

WinPQ database Code
Software WinPQ WinPQ
For parameterization, archiving and evaluation of PQI-D, PQI-DA, PQI-DA smart and PQI-DE meas-
urement 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-DA
smart and PQI-DE as a function of time and as a statistical variable
® Automatic reporting according to EN50160; IEC61000-2-2 / 2-4; IEEE519; etc.
® Automatic export functions (Comtrade , PQDiff, 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-DA smart, PQI-DE) | LO
® as single-user license for 2 to 10 PQ measuring instruments (PQI-D, PQI-DA, PQI-DA smart, | | 1
PQI-DE) L2
® assingle-user license for > 10 PQ measuring instruments (PQI-D, PQI-DA, PQI-DA smart, PQI- | |3
DE)
® as single-user license for > 100 PQ measuring instruments (PQI-D, PQI-DA, PQI-DA smart,
PQI-DE
Operating instructions
® German Al
® English A2
® French A3

PQI-DE - Accessories Code
SD-memory card (external): 4 GB industrial standard 900.9099.4
Radio time clock interface DFC 77 111.9024
GPS-Clock — Navilog Set - RS485 111.7083
GPS receiver, GPS converter 5m connection cable, mounting bracket

Power supply for Navilog (DIN rail power supply, 88-264VAC/24V, 10W) 111.7079
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3.

0O 0 0 0 00 0 0 o0

O

Safety instructions

Follow the operating instructions.

Keep the operating instructions with the device.

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

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.
(Refer to the technical data in chapter 5.2)

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!

@_) Protection earth of the measuring device

USB-interface

TCP-IP interface

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

r\/ Alternating voltage (AC)
O
L

Direct voltage (DC)

3.11 Site information and assembly instructions of PQI-DE

The PQI-DE is suitable for the following sites:

Panel mounting

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-DE Description

The Power Quality Analyser and Fault Recorder PQI-DE for low, medium and high voltage networks is
the central component of a system with which all measurement tasks in electrical networks can be
solved.

The PQI-DE can be used as a Power Quality Interface according to power quality standards such as
IEC61000-2-2 / EN50160 or to check the technical connection guidelines such as DIN VDE AR 4110 and
DIN VDE 4120 and many more. Due to the available open SCADA standard interfaces Modbus RTU/TCP,
the device can also be used as a highly accurate measurement transducer for all physically defined
measured variables in 3-phase systems parallel to the continuous recording of measured values over a
very long period.

In addition to the possibility of standard evaluations, the PQI-DE also has a high-speed disturbance re-
corder with a recording rate of 40.96kHz/10.24kHz and a 10ms TRMS effective value recorder. This
allows a detailed evaluation of grid disturbances.

The PQI-DE is equipped with a fifth current input for con-
tinuous residual current monitoring (RCM). It is possible to

freely program thresholds for alarms or warnings (from

firmware version 2.2). Power frequency A

Modern Power Quality Analysers comply with the IEC  Magnitude of the Supply Voltage A

62586 standard, which describes the complete product _

feature of a Power Quality Analyser. This standard defines Flicker A

not only the purpose of use, the EMC environment and supply voltage dips and swells A

the environmental conditions, but also the exact meas-

urement methods IEC 61000-4-30 - Class A, in order to Voltage interruptions A

create a comparable and reliable basis for the end-user.

According to IEC 62586, the PQI-DE is a device of class Supply voltage unbalance A

PQI-A-FI-H and is therefore fully certified in external la-  Voltage harmonics A

boratories. Power Quality Interface — Class A — Fixed

Installed Measurement Device for Indoor operation in  Voltage Interharmonic A

Harsh EMC environments. Mains signalling voltage A

The PQI-DE meets the requirements of

IEC 61000-4-30 Ed.3 (2015) for Class A measuring instru- Underdevation and overdeviation | A

ments for 100% of the parameters. L
Measurement aggregation intervals | A

The measuring device and the development are subject to

strict security requirements within the scope of the re- Time-clock uncertainty A

quirements in the area of KRITIS. In relation to these, an

active patch management, encrypted communication Flagging A

A

standards as well as a User Rights Management (URM) via
RADIUS are available in the device! This also includes
signed firmware updates, security logging and active protection against brute force attacks. All this con-
trib-utes to a secure operation in your IT environment!

Transient influence quantities
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The PQI-DE has been developed for measurements performed in public grids, as well as for
recording PQ data in industrial environments, up to 690 V (L-L) measurement voltage:

No moving parts (fans, hard drives etc.)
CAT IV

Extensive storage capability (can be extended up to 32 GB by the user, permitting
several years recording without connection to database)

Optional: IEC61000-4-7 — 2 kHz to 20 kHz (Option B1)

Frequency measurement of voltage and current according IEC 61000-4-7 from 2 kHz to 20 kHz.
Standard IEC61000-4-7 describes the measuring of harmonics and interharmonic in power supply
grids and connected devices.

Optional: RCM continuous residual current monitoring (Option D1).

Temperature input for PT100 / PT1000 / KTY sensors
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5.2 Technical Data

5-inch colour display

Keypad for basic/direct device configuration

1 GB internal memory (extended up to 32 GB)

IP54 in installed condition

Input channel bandwidth 20 kHz (voltage and current)
4 voltage inputs Accuracy < 0.1%

4 current inputs

5. current input for the detection of differential currents or currents of the ZGP central
grounding point (CGP) (from firmware version 2.2)

Temperature input for PT100 and PT1000 sensor (from firmware version 2.2)
Simultaneous processing of sampled and calculated voltages and currents

Oscilloscopic voltage and current recorder
sampling rate : 40.96kHz / 10.24kHz

Half cycle recorder :
power frequency, RMS 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.

Recording of power quality incidents according to DIN EN 50160; IEC61000-2-2; -2-12; -

2-4

Power buffer for voltage interruptions of up to 2 seconds

Spectral analysis 2 kHz...20 kHz (35 frequency bands, Bandwidth = 200 Hz) of voltages
and currents according (IEC 61000-4-7)

Phase of voltage and current harmonics n=2..50

8 general purpose digital inputs (Triggering fault records, Recording Start / Stop,
General documentation of external level)

4 relay outputs for protection monitoring and alarming

EDGE function - 32 freely configurable monitoring states for monitoring and triggering
all measured variables - Output as binary message or via protocol

Free of charge analysis software WinPQ lite

Option WinPQ — Database Software
Analysis of the data on an MYSQL-based database using the WinPQ software package. Permanent com-
munication with many devices, in parallel.
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5.2.1 Dimensions / Weight

5.2.3 Electrical safety — environ-
mental parameter

Dimensions / Weight
Environmental

Storage

LxBxH 144 x 90 mm without terminals Operation

Outbreak size:

144 x 150 x 110 mm with terminals
138 x 138 mm (+0.8mm)

Weight

5.2.2

Power supply

Feature

1220g

Power supply for PQI-DE

AC Nominal range [V] 100...240 - -
AC Operating range [V] | 90...264 - -
DC Nominal range [V] 120...320 | 24...60 | 48..138
DC Operating range [V] | 108...350 | 18...75 40...160
Power <10W <10W <10W
consumption <20 VA

Frequency Nominal 50...60 Hz DC DC
Frequency Operating | 40...70 Hz DC DC
External fuse 6A 6A 6A
characteristics B B B
Energy storage 2 sec 2 sec 2 sec

o Depending on the power supply unit in-

stalled, supply the meter with the correct

voltage range.

parameters

and
transport

Ambient temperature: | IEC 60721- | IEC 61010
Limit range of opera- 3-1/1K5 -25 ... +45°C
tion -40... H1

+o°c 25 ... +50°C

3-2/2K4

-40 ...

+70°C
Ambient temperature : IECDIN EN
Rated range of opera- | --- 61010
tion H1 -25 ... +45°C
Rated range of opera- .
tion H2/H3 -25...+50°C
Relative humidity: 24h 5..95% 5..95%
average
No condensation or ice
Solar radiations - 700W/m?
Vibration, earth trem- IEC 60721- | IEC60721-3-3
ors 3-1/1mM1 | /3M1

IEC 60721-

3-2/2M1

Electrical safety
— IEC61010-1
— 1EC 61010-2-030

Protection class 1

Pollution degree 2

Overvoltage category

mains supply option :

H1 300V /CATII

H2/H3 150V / CATIll

Measurement category | 300V / CAT IV
600V / CAT Il

Altitude <2000m

IP protection class in IP54

installed condition
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5.2.4

Voltage inputs
Feature

Voltage Inputs

Voltage inputs

B3

El E2

Power frequency 11 mHz
@ 10 %...200 % Unom
Flicker DIN EN 61000-4- | Klasse F2

Channels U1, Uz, Us, Unjesa 15:2011
Electrical safety 150V 300V SELV Dip residual voltage 10,2 % Unom
DIN EN 61010 CATII CAT IV @ 10 %..100 % Unom

600V Dip duration +20 ms

CAT I @ 10 %..100 % Unom
Input reference level PE PE PE Swell residual voltage +0,2 % Unom
Impedance -> PE 2MQ | 10MQ | 2MmQ] @ 100 %..150 % Unom

|| 25pF | || 50pF Swell duration +20 ms

25pF @ 100 %..150 % Unom
Nominal input voltage 100 Vac | 230 Vac | 3,25V Interruption duration +20 ms
Un @ 1 %..100 % Unom
Full scale range (FSR) 0..120 | 0..480 | 0..5Vac  Voltage unbalance 10,15 %

Vac L-E VacL-E | L-E @ 1%..5 % Messwert
Overload, permanent 150Vac | 600Vac | 10Vac Mains signalling voltage | 5% des Messwerts
Maximum crest factor | 3 3 2,2 (<3 kHz) @ Us = 3%..15% Unom
@ Unom 40,15 % Un
-10 [

Bandwidth DC...20 kHz @ Us =1 %..3 % Unom
Nominal power fre- 50 Hz /60 Hz
quency from
Frequency range of the fat 15%

fundamental

42,5..50..57,5 Hz
51,0..60..69,0 Hz

Accuracy

Fundamental, r.m.s.

Ul < 150% Unom
0°C < TA < +45°C:

-25°C < TA < +55°C:

+0.1% v. Unom
+0.2% V. Unom

Fundamental, Phase

Ul >10% Unom: +0.02°
Harmonics n = 2...50,
r.m.s. +5.0% v. Un

Unh 2 1% Unom:
Un < 1% Unom:

+0.05% V. Unom

Harmonics n = 2...50,
Phase

+0.5°
Un = 1% Unom:
Interharmonics
n=1..49, r.m.s.
+5.0% v. Un

Uih 2 1% Unom:
Uih < 1% Unom:

10.05% v. Unom
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5.2.5 Current inputs lin > 3% Inom: +0.15% V. lnom | £0.3% V. lnom
lih < 3% lhom:
Current inputs
Option C30 ‘ C31
Channels 11,12, 13, IN/4 5.2.6 Residual current monitor
Electrical safety 300V CAT Il (RCM)
DIN EN 61010
Input type potentialfrei Residual current monitor (RCM) — (from
firmware version 2.2)
Impedance <4mQ
Nominal current 30 mA
Nominal input cur- 5 Aac
rentin Impedance 40
Full scale range (FSR) | 10Aac 100AAc -
Overload capacity 5A(1sec)

Overload capacity

permanent 20 Anc Resolution 24bit-ADC
<10s 100 Aac

<1s 500 Aac

Waveform AC, any

Maximum crest fac- |3 30

tor @ In

Bandwidth 25Hz...20kHz

Tightening torque 2 Nm

Accuracy

Feature

Fundamental, I = 10% FSR: l1=1%...20%
r.m.s. 10.1%v. |1 FSR: £0.5% v. |1

l1 <10%FSR: | 11<1% FSR:
$0.01% v. FSR | £0.005% v. FSR

Fundamental, 11 >10% FSR: l1=1%...20% FSR:
Phase +0.1° +0.5°

Harmonic n =

2..50, rm.s.

Ih = 3% lhom: +5.0% v. |h +10% v. In

Ih < 3% Inom: io.ls% V. Inom i0.3% V. Inom

Harmonic n =

2...50, Phase

Ih 2 3% lhom: 10.5° +2.0°
Interharmonic

n = 1..49,

r.m.s. 15.0% v. lin +10% v. lin
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5.2.7
puts

Binary outputs (BO) \

4 binary outputs

Binary inputs / binary out-

3 x closer

1 x changeover

Contact specification
(EN60947-4-1, -5-1) :
Configuration
Nominal voltage
Nominal current
Nominal load AC1
Nominal load AC15,
230 VAC
Interrupting power
DC1, 30/110/220V

3 x SPST (Single Pole Single Throw)

1 x SPDT (Single Pole Double Throw)
250VAC

6A

1500 VA

300 VA

6/0.2/0.12 A

5.2.8 Temperature input
Temperature input PT 100 / PT 1000 / KTY —
(from firmware version 2.2)
Contacting  measure- | 2 wire
ment sensor [ 3 ire

¢ .
(software setting) 2 wire
Update rate 1Hz
Resolution 15 Bit
Burden 1.9kQ
Accuracy 0.05% FSR

Number of switching
operations AC1

> 60-103 electrical

Electrical Isolation

Isolated from all internal
potentials

Electrical safety DIN 300V
EN 61010
Binary inputs (BI)
Feature M1 M2
8 binary inputs 0V...250 Vac 0V....48 Vic
Range /Noc

= H-Level >35V >10V

= L—Level <20V <5V
Signal frequency DC... 70 Hz DC...70 Hz
Input resistance > 100 kQ 6.8 kQ

Electrical isolation

Optocoupler,

electrically isolated

Electrical safety

300V

DIN EN 61010

Connection cable to be used

= Provide fuses for protection for CAT Il

= No mix of touchable and dangerous active cir-
cuits

= Connecting cables must be designed for a
temperature of at least 62°C

Page 21



We take care of it.

5.2.9 Protective earth

The device has a protective earth, which also serves as reference potential for the voltage inputs.

Protection Earth on the Backside from the device

The protective earth is marked with @and terminal X1 / 13 on the measuring instrument.

Connect the earth cable to terminal X1 / 13 on the meter and tighten the screw. Use an eyelet terminal 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!

2 The protective earth must always be connected to PE potential.

2 The protective earth must not carry a dangerous voltage under any circumstances

The protective earth is the measurement potential for the voltage measure-
ment.

E
5
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5.2.10 Storage of measured values

Storage of measured values

Internal memory 1024 MB

1GBto32GB

SD memory card

5.2.11 Communication Protocols

Communication Protocols

® MODBUSRTU
® MODBUS TCP

® |EC60870-5-104 (Option P1)
IEC61850 (Option P2)

5.2.12 Time synchronization inter-
face

Time synchronization protocols (Receive /

Slave)

® |EEE1344 /IRIG-B000...007

® GPS (NMEA +PPS)

® DCF77

® NTP

5.2.13 Communication Interfaces

Ethernet RJ45 (10/100 Mb)
USB USB — Type-C

2 * RS232/RS485 Switchable

on terminals

Property damage due to unauthor-
ized IT access via network interface!

S T security guidelines for the
NOTICE! place and purpose of use
must be observed!
2 IT security settings of the de-

vice must be observed!

LAN, COM interface

< Even when disconnected, all COM and
LAN connecting cables must not fall be-
low the insulation distance to dangerous
parts.

2 It must not be possible to disconnect in-
dividual wires from the clamp.

2 Pull the plugs only directly on the hous-
ing, never on the cable.

Make sure that the connection cable is fixed or
strain-relieved.
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5.3 Mechanical design

The PQI-DE is used as a panel-mounted device and fulfils IP54 when installed. All connections are accessible
via Phoenix terminals. With the exception of the current and voltage inputs, the connections are made us-
ing plug-in terminal technology. A TCP/IP interface (RJ 45 LAN connection) and a USB interface (type C
socket) are available for communication. In addition to the internal memory of 1 GB, the device memory
can be expanded by a further 32 GB via an external memory card. The memory card can also be used to
easily read out measurement data from the instrument and transmit it to an evaluation PC.

Power supply Residual current monitor (RCM)

8 Binary Inputs

ooog

ooeg .=

l Sl | ‘ I'%: ]

4 current inputs
Back view PQI-DE

Side view of PQI-DE
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5.3.1 Battery

Battery compartment

Side view - right -PQI-DE

P> Changing the battery:

The service life of the battery is > 5 years and is only required for the RTC time if there is no time
synchronization. A battery change does not affect the operation of the device when the mains supply is
connected, as the device is supplied with voltage internally.

Pull the battery out of the housing and insert a new battery.

) Battery type:
Li- button cell CR1632
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5.4 Terminal strip number PQI-DE

2 @ @ @ @ @ @

i
N N
[ |

Terminal  Designation Function Terminal cross section Stripping Torque in Nm
strip no. no. [mm?] length mm

L (+) 11 0.2..25 10 0,5..0,6
X1 Auxiliary voltage Uy

N (-) 12 0.2..25 10 0.5...0.6
X1 Ground GND PE 13 rmgM;clermmals 0506
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-

Terminal Designation Function Terminal  cross section Stripping Torque in
strip no. no. [mm?] length mm Nm
BICOM | - 21 10 0.5...0.6
BI1 + 22 10 0.5...0.6
BI2 + 23 lid: 10 0.5...0.6
Binary inout BI3 + 24 soil 02 1t 10 0.5..0.6
X2 nary inpu BIA |+ 25 b 10 0.5..0.6
BIS + 26 02..25 10 0.5...0.6
BI6 + 27 10 0.5...0.6
BI7 + 28 10 0.5...0.6
BI8 + 29 10 0.5...0.6
Phase voltage L1 (AC) Ui L1 31 10 0.5..0.6
Phase voltage L2 (AC) U, L2 32 10 0.5..0.6
X3 Phase voltage L3 (AC) Us 13 33 0.2..2.5 10 05..0.6
Neutral point voltage | Us N/E 34 10 05..06
(AC)
RTDOUT+ 41 10 0.5...0.6
RTDIN+ 42 10 0.5...0.6
xa PT100/PT100.0/KTY Tem- m 014 .05
perature input RTDIN- 43 10 05..0.6
RTDOUT- 44 10 0.5...0.6
NO contact 51 10 0.5...0.6
R1 NC contact 52 10 0.5..0.6
Pol 53 10 0.5...0.6
NO (+)C°"taCt >4 10 05..06
R2 solid:
. Pol (-) 55 0.2..1.5 10 0.5...0.6
X5 Binary output flexible:
NO (+)c°"ta°t >6 02..25 10 0.5..0.6
R3
Pol (-) 57 10 0.5..06
NO (+;°"taCt >8 10 05..0.6
R4
Pol (-) 59 10 0.5..06
1 S1(K) 61
Phase current L1 $2 (L) 62 0.5..0.8
Phase current L2 12 :; EB) gi 0.5..0.8
ring terminals
X6 1.5-4 mm?
13 S1(K) 65 =
Phase current L3 $2 (L) 66 0.5..0.8
14 S1(K) 67
Neutral / sum current $2(1) 68 0.5..0.8
X9 RCM - Input I5 + 91 solid: 10 0.5..06
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92

0.34...2.5
flexible:
0.2..25

10

05..

0.6
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5.4.1 Assembly instructions

The PQI-DE is used as a panel-mounted device and fulfils IP54 in the installed condition. Mounting must be
carried out with the following cut-outs and minimum distances as shown in the figure below. The maximum
thickness of the panel for PQI-DE installation is 8mm.

138 L min. 40

138 *!

min. 40

Panel cut-out

For mounting the PQI-DE, four mounting brackets are included in the scope of delivery. These must be
snapped into the housing of the PQI-DE at all four corners (see picture below). The clamps must then be
screwed against the panel with a maximum torque of 5 Nm using an Allen key (2.5 mm) on the back of the
PQI-DE to ensure that the PQI-DE is securely mounted in the panel cut-out.
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5.5 Supply Voltage Connection

The PQI-DE is available in three different supply voltage versions. Please take the correct supply voltage
from the type lable before connection.

L1
L2
L3
N

PE

After connecting and switching on the power supply, the status LED lights up red, changes to green and the
display starts in the commissioning wizard.

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.

Make sure that the device is connected in a deenergized state.

Ensure that all connecting cables are fixed and strain relief is provided.

All cable requirements of the terminal blocks must be observed. (e.g. stripping length of the cables)

Qoo e*e

Material damage due to non-observance of the connection conditions or imper-
missible overvoltages!

NOTICE!

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 lable! Observe the limit
values as described in the technical data (see chapter 5.2)!
< Observe features of the device H1 / H2 / H3
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.
2 Provide a fuse for the neutral conductor if the neutral connection of the source is not earthed.
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5.6 Mains connection for PQI-DE

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

The PQI-DE 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 the measurement 4-wire / 1 phase connection with which three independent voltage
circuits and current circuits can be measured with the same ground conditions.

For medium and high voltage the device can be connected via suitable transformers. A connection with
three voltage and current transformers is possible as well as the connection via transformer saving circuits
(V-circuit, Aron circuit).

In addition, current measurements with small signal inputs are possible with the corresponding sensor
transformers (hardware features C40, C44 and C45).

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

A

regulations

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

described here.

Page 31




We take care of it.

5.6.1 3-phase / 4-wire connection

EELLE
F |
B

L

Example of a connection for a PQI-DE in a three-phase four-wire system

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 (settings are described in chapter 6.3).
P> Current connections

® The PQI-DE is designed for measuring circuits (C30) or protection circuits (C31) depending
on the characteristics.

The current transformer ratio is set at the factory to nominal current (e.g. 5A ) depending on the feature
and must be adapted to the transformers used. With feature C30 / C31 only alternating currents, no DC
currents can be measured. Furthermore features C40, C44 and C45 offer the possibility to connect
Rogowski coils, mini current clamps and DC current clamps to the measuring instrument. This makes it pos-
sible to connect the measuring device without disconnecting the current transformer or consumer circuits.
The corresponding converters can be obtained from A.Eberle. The connection of converters of other manu-
facturers is possible as long as 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-DE.

Page 32




We take care of it.

a-eberle Zm.

O 0 0 0 00

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.

All cable requirements of the terminal blocks must be observed. (e.g. stripping length of the cables)
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5.6.2 4-wire connection without neutral current

Last / Load

5 L] Jdes
] —

| I—
—
| I—
M
M
)
[

PQI-DE without neutral conductor Current transformer in 4 conductor connection

P> Voltage connections
@ If no N conductor connection is available, connect connections E and N together.
© Make sure that the switching mode (4-wire) is set (settings are described in chapter 6.3).

P> Current connections

© If no neutral conductor current is available in the 3-phase / 4-wire network, the S2 current
inputs of the PQI-DE must all be short-circuited and the S2 terminals of the current
transformers used must be connected to S1 (terminal X6:67).

® The PQI-DE is designed for measuring circuits (C30) or protection circuits (C31) depending
on the characteristics.

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!
Ensure that the PE conductor (earthing) is connected to the PQI-DE.

Before starting work, check that no voltage is present!

Provide protective equipment for CAT I, 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 0 00

All cable requirements of the terminal blocks must be observed. (e.g. stripping length of the cables)
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5.6.3 4-wire / 1-phase

L1-Netz2
L1—Netz 3
N

PE

L1-Netz 1 BrE
FL

H
Last / Load

—
| —
 I—

+

}

3

3

=

PQI-DE in 4-wire connection -1-phase

In the 4-wire network / 1-phase circuit type, no wire-conductor events and three phase network events are
evaluated. Voltages with the same earth potential can be connected (e.g. three networks with phase L1)
and any currents can be connected.

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!
Ensure that the PE conductor (earthing) is connected to the PQI-DE.

Before starting work, check that no voltage is present!

Provide protective equipment for CAT I, 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 0 00

All cable requirements of the terminal blocks must be observed. (e.g. stripping length of the cables)
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5.6.4 3-phase / 3-wire connection

5.6.4.1 Connection to secondary transformer for feature E1 & E2

L1

13 51952

b4
Last/ Load

—

38—

[ s —

@
@]

Il

AL
E=E

[EE]

[EE]

==

=
S

B

PQI-DE in three-wire connection for medium and high-voltage networks via transformer

P> Voltage connections

©® Make sure that the measuring cable N/ E is connected to terminal 34 for each
measurement. This is usually the earthing point of the voltage transformer.

© Ensure that the switching mode (3-wire) is set (settings are described in chapter 6.3).
® Set the voltage transformation ratio
® Enter the nominal voltage of the conductor-conductor voltage.
P> Current connections
©® Set current transformer ratio.
Connection PQI-DE current Iy in 3-wire network

If a current is connected to input Iy in the 3-wire network, it is not physically measured. The cur-
rent Iy is always calculated in 3-wire operation.

transducer settings
The transducer settings are set in the assistant in the chapter 6.3.
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5.6.4.2 Connection to voltage sensors for feature E3

3 Phasen / 3-Leiter Anschluss E3

I
B T )

Last f Load

P> Voltage connections

Ensure that terminals 37 & 38 (N/E) are short-circuited for each measurement.

Ensure that the shielding of the voltage sensors is grounded on both sides.Set the voltage
transformation ratio.

Ground loops must be avoided! If there is a potential difference, only one side of the
shielding must be grounded!

Enter the nominal voltage of the conductor-conductor voltage.
Enter the nominal voltage of the conductor ladder voltage.

P> Current connections
Set current transformer ratio.

Connection PQI-DE current Iy in 3-wire network

If a current is connected to input Iy in the 3-wire network, it is not physically measured. The cur-
rent Iy is always calculated in 3-wire operation.

@ Transducer settings

The transducer settings are set in the assistant in the chapter 6.3.
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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!
Ensure that the PE conductor (earthing) is connected to the PQI-DE.

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 0O 00

All cable requirements of the terminal blocks must be observed. (e.g. stripping length of the cables)
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5.6.4.3 V connection; Aron connection

The V connection or Aron connection can be configured in the device set-up of the software. These
connection types are only available in the 3-wire configuration.

1) V connection (set-up via the evaluation software)

2) Aron connection (set-up via the evaluation software)

L1 >

STgcle
L2 - ,
13 T__ [ a)

Last/ Load

P> Possible connection configurations in 3-wire grids:
Voltage converter connections: 1, 2, 3, 4,
Current transformer connections: 1, 2, 3, 4,
The voltage converter and current transformer selection fields can be set-up. The grounded voltage in each
case or the current that has not been connected is calculated by the measurement device.

Make sure that the switching mode (3-wire) is set (settings are described in chapter 6.3).
Setting the voltage migration ratio.
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P> 3-phase voltage converter connections:

Measuring channel

Connection configuration

Voltage converter: L1, L2, L3, N/E

V connection, earth L1

ui u2 us UN/E

E u2 us E

V connection, earth L2 us |E

Al W N[
c
=
m

V connection, earth L3 ur |(u2 |E E

P> 3-phase current transformer connections:

Connection configuration

2

Current transformer: L1, L2, L3, N 1 i1 i2 i3 in
Current transformer: L2, L3 2 - i2 [E! ia
Current transformer: L1, L3 3 i1 - i3 ia
Current transformer: L1, L2 4 i1 i2 - ia

A DANGER! Danger to life due to electric shock!

=

O 0 0 0 00

Attention dangerous contact voltage!

Flashover and high short-circuit currents possible in CAT Ill and CAT IV!

Ensure that the PE conductor (earthing) is connected to the PQI-DE.

Before starting work, check that no voltage is present!

Provide protective equipment for CAT II, CAT Il 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.

All cable requirements of the terminal blocks must be observed. (e.g. stripping length of the cables)
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5.6.5 Low-level signal inputs for current measurement (Features C40 / C44 /
C45)

The PQI-DE is available with the following features for current measurement with external equipment such
as Rogowski coils, DC current clamps and AC current clamps.

4 inputs for Rogowski coils - Feature C40

4 AC Low level inputs for mini current clamps (0.5 VAC) - Feature C44

4 DC Low level inputs for mini current clamps (5.6 VDC) - Feature C45

Advantages of measurement via low level inputs are:

Simple installation in switchgear - also retrofitted.

High frequency resolution for measurement according to VDE - AR 4105 / 4110/4120 in the
range 2-20 kHz.

No separation of the current transformer circuits necessary.
It is imperative to ensure that the technical data of the equipment used is matched to the impedance con-
ditions of the input configuration of the characteristic used!
(The exact technical data are described in chapter 5)
Recommended cable type for connecting the small signal inputs:

Recommended cable type: STP - shielded twisted pair!

Maximum conductor cross-section: 1.5 mm

Recommended minimum conductor cross-section: 0.2 mm?

The maximum cable length should not exceed 20 metres.

Connection

The parameters 4-wire connection and 3-wire connection are valid for current measurement

with C4X features as well as for C3X features.

Risk of death due to electric shock!

Attention dangerous touch voltage!

Flashover and high short-circuit currents possible in CAT Ill and CAT IV!
A 2 Before starting work, check that no voltage is applied!

DANGER!

2 Protective devices for CAT Il, CAT IIl or CAT IV must be provided.
< High load fuses >10 kA or >50 kA have to be used according to the CAT
>

Short-circuit the current transformer before starting work.

Risk of electric shock!

A 2 Make sure that all connecting cables are fixed and strain-relieved.
WARNING! < All cable requirements of the terminal blocks must be observed. (e.g.

stripping length of cables)

Page 41



We take care of it.

5.6.5.1 Connection of low level measurement inputs - feature C40 / C44 / C45

Last / Load

Connection PQI-DE low level inputs
The shield of the converters used must be earthed in order to minimize stray influences!

Feature C40: The input is calibrated to 85 mV/A. When using other converter factors, the converter factor
ratio must be set correctly.

The assignment between polarity and wire-color of the Rogowski coils from A.Eberle can be found in the
technical datasheet of the coil. The technical datasheets are placed in the download center of power quali-
ty systems on the homepage of A.Eberle.

Risk of death due to electric shock!
Attention dangerous touch voltage!
A Flashover and high short-circuit currents possible in CAT Ill and CAT IV!
DANGER! < Before starting work, check that no voltage is applied!
S Protective devices for CAT Il, CAT Ill or CAT IV must be provided.
2 High load fuses >10 kA or >50 kA have to be used according to the CAT

Toggle switch (un)balanced connection

By means of the toggle switches behind the current terminals the poten-

tial separation of the small signal inputs can be adjusted:

- Tothe left: Balanced
- To the right: Unbalanced
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5.6.6 DC mains connection

Using the small signal converters for current measurement described in Chapter 5.6.5, it is generally possi-
ble to use the PQI-DE also in DC systems 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.

(Y
II-_+ TTe 50§

Last / Load

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

[ J
Example connection PQI-DEt with current transformer with small signal output (e.g. 4V)

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 up to + 5.6 V (typically £ 4 V or £ 1 V). The
measurable bandwidth on the device is DC...20 kHz. Shielding of the signal lines is recommended, but not
absolutely necessary.

Risk of death due to electric shock!

Attention dangerous touch voltage!

Flashover and high short-circuit currents possible in CAT Il and CAT IV!
A 2 Before starting work, check that no voltage is applied!

]
RANCER o Protective devices for CAT II, CAT lll or CAT IV must be provided.

2 High load fuses >10 kA or >50 kA have to be used according to the CAT

2 Short-circuit the current transformer before starting work.

Risk of electric shock!
2 Make sure that all connecting cables are fixed and strain-relieved.
2 All cable requirements of the terminal blocks must be observed. (e.g.

stripping length of cables)
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5.7 Additional interfaces

5.7.1 RS232 / RS485 Interfaces

The PQI-DE has two serial interfaces which can be used either as RS232 or RS485. The changeover and func-
tions are determined by the parameterization via the WinPQ Lite software or the display.

P> The following functions are available:
© Modbus (RS232 / RS485)

@ Time signals from various external timers’
further information can be found in chapter 6.5.2

5.7.1.1 Connection and Termination R$232/RS485 Interface

Interface Terminal No. function
77 RS485 Pos (A)
76 RS485 Neg (B)
75 CTS
COM 1 (X7) 74 RxD
73 GND
72 RTS
i 71 TxD
87 RS485 Pos (A)
EE ) 86 RS485 Neg (B)
= 85 CTS
COM 2 (X8) 84 RxD
83 GND
82 RTS
81 TxD
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RS485 Bus

PE
+

Wiring example PQI-DE COM interfaces!

Use a twisted shielded cable for the R$232 and RS485 interfaces. The shields of all cables
must be connected 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. Dip switches "Term 1" for the Com 1 interface and
"Term 2" for the Com2 interface is provided on the PQI-DE for this purpose. Bus termination is switched on
with "ON
Set both dips switches to ON:
Bus termination is switched on
Both dips switches set to Off:
Bus termination is switched off
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5.7.1.2 Connection of PQI-DE as Modbus 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 13.1.4 and 5.7.1.2. 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 5.7.1.1)
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)

RS-232
Only 2 participants allowed (Gateway plus one RTU-Slave)
Connect wires RXD, TXD and GND (see chapter 5.7.1.1)
Ground the shield of the cable on one side only (to PE)!

Maximum length approx. 20m

A.Eberle PQl — Modbus Gateway Backbone

@ — ) TP RTU- RSA485A, RS485B, GND=x [ 1
TCP Server Master ¢ 4 L : J

(—

1D 250

Termination
EOR-1D EOR-3D EOR-3D
RTU-Slave 1 RTU-Slave 2 RTU-Slave 31
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5.7.2 Temperature input PT100/PT1000

The PQI-DE has a temperature input for recording process temperatures. When connecting the sensor,
please note that a shielded cable with twisted pairs of wires of the same length should be used.

In addition, the total load of 1,9 kQ including the thermocouple must not be exceeded.

The PQI-DE generally has three connection options:

P PT100 in 2-wire circuit
In a 2-wire circuit, the resistance of the supply line is included in the measurement as an error.

RTDOUT

PT100
RTDIn + PT1000
....... RTDOuUt
P PT100 in 3-wire circuit
The influence of the line resistance is largely compensated by a 3-wire circuit.
RTDOUT
PT100
RTDIn + PT1000

RTDOut

P PT100 in 4-wire circuit
The 4-wire circuit completely eliminates the influence of the connecting cable on the measurement result.

PT100
PT1000
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5.7.3 Differential current input

The PQI-DE is equipped with a residual current input (RCM) for residual current monitoring on the rear
panel. The input is suitable for alternating currents, for pulsating DC currents and for pure DC currents.

All external residual current transformers with a rated current of 30 mA can be connected to terminals 91 /
92.

P> Differential current transformer connection

L1

L2 -5
N 53
PE - )
Differenzstromwandler
residual current transformer . . . .
Connection variant via PE dif-
ferential current transformer
Differenzstromwandler
residual current transformer
L1 P
L2 -
L3 B
N 53
PE

Connection variant via differen-

tial current transformer via
L1/L2/L3/N
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Output relays

The functions of the output relays have been defined as follows:

® Relay BO1 — Watchdog relay
Self-monitoring of the measurement device.

® Relay B02 — B04 — Reports new sequence of events recording .

If a new event is captured relay B02 — B04 is operated for one second.

The settings are described in Chapter 7.4.5.4.

The binary outputs can switch AC loads directly up to the specified technical specifications!

The connection is made directly via terminals X5! The terminal assignments are specified in chapter 5.4.

A

DANGER!

Risk of electric shock!

> Before starting work, check that there is no voltage!

Risk of electric shock!

2 Make sure that all connecting cables are fixed and strain-relieved.

2 All cable requirements of the terminal blocks must be observed. (e.g.

stripping length of cables)

A

CAUTION!

Destruction of components due to overload!

2 Only loads as specified in the technical specifications may be

switched.
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5.7.1 Binary Inputs

The PQI-DE has eight binary inputs which can be assigned to the following functions:
Recorder trigger
Trigger Interval of power average values (see chapter: 7.5.3.7)
For recording control

The binary inputs are designed for the voltage 48 - 250 V AC/DC - feature M1 and up to 24 V DC - feature
M2, whereby the level detection is set to the following characteristic values:

P Feature M1 (230 V inputs)
High level > 35V
Low level <20V

» Feature M2 (24V - inputs)
High level > 10 V
Low level <5V

A Risk of electric shock!
DANGER! < Before starting work, check that there is no voltage!

Risk of electric shock!

A 2 Make sure that all connecting cables are fixed and strain-relieved.
WARNING! 2 All cable requirements of the terminal blocks must be observed. (e.g.

stripping length of cables)

Material damage due to connection

2 Make sure that the supply voltage:

A

CAUTION!

2 Isinside the technical specification (chapter) is!
2 s correctly polarized!
)

Does not exceed the permissible maximum voltage!
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5.8 Measurement / Functions

PQI-DE 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 18,6 kHz
IEC61000-4-15 Flicker measurement

5.8.1 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 secons)

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

10 min

2 hrs.

5.8.2 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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5.8.3 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) v 4
Power frequency (T/2) v v v
Binary inputs (debounced) rising, falling slope

Command external

5.84 Memory management

The PQI-DE 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 is able to continuously and seamlessly record all 800 measured variables such as cur-

rent, voltage, harmonics and power over 140 weeks.

It is possible to change the memory allocation using parameters. Please contact the support of
A.Eberle.

5.8.4.1 Memory Expansion with SD Card

If a SD-card is inserted in the device, you have to choose between different methods of using the SD-card.

Copy all data of the last 7 days
Copy all data of the last 30 days
Copy all data a complete snapshot of the whole internal memory

Circular (ext.) = the SD-card will stay in the device and will be filled in a circular memory. If
the SC-card is bigger than one gigabyte, the time period of the SD-card is much longer than
into the PQI-DE. (extended Memory)
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SD Sync method

30 days
Snapshot
circular (ext.)

Confirm with “OK” and the PQI-DE will start automatically to copy the selected internal memory onto the
SD card.

The minimum size of an external memory card is 1 GB. The device can manage memory cards up
to a max of 32GB.

In the display menu Memory the progress of the copy process is shown.

(Reset recorder

Remove SD card

SD sync level 35%

SD capacity (free/total) 2.5GB/8.0GB

2 To remove the memory card, operate the "Remove SD card “function.

The "Remove SD card” function stops the copying function for the measuring data of the internal memory
to the SD memory card and releases the card for removal.

Data loss!
Defect / loss of data due to incorrect operation

NOTICE 2 Before removing the SD card, the "Remove SD card" function must

be activated to ensure that no data is lost!

> Memory allocation

The memory allocation of the PQI-DE uses the internal 1 GB memory in a circular ring buffer for all meas-
urement data.
The ring buffer is divided as follows:
512 MB circular memory for long-term measurement data
416 MB circular memory for fault records (oscilloscope images; % periods RMS values)
16 MB circular memory for log files and power quality events
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6. Operation of the PQI-DE

6.1 Getting started

When the power analyser PQI-DE is put into operation for the first time, the instrument will appear in a
guided “Wizard " mode. The operator is automatically guided through the initial commissioning of the in-
strument. This Wizard must be performed once after the PQ meter has been fully connected.

It is recommended to perform the wizard only after all wiring has been completed so that no in-
@ correct measurement data is recorded due to the absence of measurement voltage, currents or

parameters that have not been entered.

@ Since firmware version 2.0 the recording of the measurement data is only started after the com-
plete completion of the wizard!

6.2 Initial Setup - Operation of the Assistant

The following actions can be performed using the navigation cross on the PQI-DE:

Arrow key right / down:
Continue in wizard

Arrow key left / up:
Back in wizard

Enter key :

Changing parameters
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6.3  First commissioning - wizard - procedure

6.3.1 Wizard setting Language

Setup wizard

@® Selection of display language PQI-DE
English

6.3.2 Wizard setting Power Quality standard

Setup wizard

® Selection of the Power Quality standard

ENS0160-LV

Press the key to switch between the following PQ
standards.

st andore] Low-voltage grid — TN system => EN50160-LV
Low-voltage grid — IT system => EN50160-LV-IT
Medium-voltage grid =>EN50160-MV
High-voltage grid =>EN50160-HV

Automatic basic settings and limit values for the following voltage level according to EN50160:

The selection of the voltage level has an influence on which measures should be recorded, on the thresh-
olds and also at the IEC61850 Interface which data can be used at IEC61850 Interface.

6.3.3 Wizard setting Net type

Setup wizard
' Basic settings / network connection PQI-DE

The net type form cannot be
edited if the PQ standard
4 cond,, 3 phase EN50160-LV-IT or EN50160-

MV/HV is selected!

P> For more information about the network connection, see Chapter 5.6.
Net Type:
Entering the grid type "3-conductor grid", "4-conductor grid" and/or "4 x 1 conductor grid" will determine
how the Power Quality events are recorded.

Switch between 3-conductor and 4-conductor grids.
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In a 3-conductor grid, all events are calculated from the line-line voltages.

In a 4-conductor grid and/or a 4 x 1 conductor grid all Power Quality events are
determined from the line-earth voltages.

6.3.4 Wizard setting Net frequency

Setup wizard

Grid frequency
Setting grid frequency to 50Hz or 60Hz.

6.3.5 Wizard setting Voltage Transformer

Setup wizard

Voltage Transformer
primary Voltage [V] P-P

® Primary Voltage:
20000.00 Corresponds to the primary rated voltage of the voltage transformer.
® Sec. Voltage:

Corresponds to the secondary rated voltage of the voltage transform-

The voltage transformer factor is calculated automati-
cally!

Setup wizard
er.

If Power Quality standard for low voltage network (EN50160-LV &
EN50160-LV-IT) is selected, the page voltage transformer is skipped,

because the device can cover the complete range without transformer
settings. Therefore, no input is necessary, as no voltage transformer
factor has to be calculated.

6.3.6 Wizard setting Voltage Grid

Setup wizard
' ® Reference voltage in low voltage

Setting the reference voltage in the low voltage — TN
system as conductor-earth voltage in volts and in the
low voltage - IT system or medium and high voltage
as conductor-conductor voltage in volts.

[V]P-N: 11547.01
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The non-editable parameters are cal-
culated automatically.

6.3.7 Wizard setting Current Transformer

We take care of it.

Setup wizarrd

Current Transformer ([ Primary Current:

primary Current [A]
Primary nominal current of the connected
3000 current transformer.

® Sec. Current:

. Secondary nominal current of the connected
Setup W|zarrd

current transformer.

Current Transformer
secondary Current [A]

The voltage transformer fac-

toris calculated

automatically!

The page is hidden for PQI-DE with the features C40 (current inputs
Rogowski) and C45 (current inputs DC current clamps).

6.3.8 Wizard setting Transformer Factor Equipment

Setup wizard

SEEDE ® Transformer Factor Equipm.:

Transformer Factor Equipm. [mV/A]
Setting the transformer factor of Rogowski
coils connected to the current input.

The page is hidden for PQI-DE with the features C30 and C31.

6.3.9 Wizard setting Rated Current

Setup wizard

Systgm Load
Rated Current [A] Y Rated Current:

Setting the nominal current of the system.

3000.0

After the commissioning wizard has been completed, the conversion factor of the flags

C40/44/45 is shown with the reciprocal value in the display and the software. For conversion,
see section 7.4.3.5.
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6.3.10 Wizard setting Date, Time and Timezone

Setup wizard

15.08.19

Setup wizard

Manual entry of date and time as local time. Furthermore the local
time zone must be entered and if the device should calculate the
L2 changeover for summer / winter time by its own

Setup wizard

e intern

In the factory setting, the device is set to time zone UTC+1 with auto-
matic winter time changeover. The time zone and summer/winter

time changeover must be adapted to local conditions. According to
IEC61000-4-30, an external synchronization source such as NTP /
DCF77 / GPS is required.
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6.3.11 Wizard setting Interface

Setup wizard

® DHCP:

deactivated DHCP deactivated: The device is used with a fixed IP address which
have to be parameterized in the next step

DHCP activated: The device gets its IP-Address direct from a DHCP
Server, which has to be reachable!

® |P address:

Setup wizard

Entry of a fixed IP address as specified by IT
192.168.56.95

Setup wizard
Subnet mask

255.255.0.0
® Subnet mask:

Entering the subnet mask
Setup wizar_d ) Gateway:

Entering a gateway

192.168.0.1

As of firmware version v2.6.0, the PQI-DE supports double IP ad-
A\ dress detection. Therefore, already assigned IP addresses of the
EETING subnet cannot be used. In this case, the wizard must be run
again.

Es wurde ein Konflikt mit folgender IPv4-Adresse
erkannt: 192.168.4.220 Notes to deactivate this function are in chapter 7.5.2.

In the factory setting, the PQI-DE is factory pre-set with the IP address 192.168.56.95 and the subnet

mask 255.255.0.0.
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6.3.12

Setup wizard

Security mode

active

Requires WinPQ version 5 or higher!

In any case, make a note of

the serial number of your measur-
ing instrument!

@ When the SD card is insert-

ed, an identification file with the

required certificates for the
recognition of the device is stored
in the root directory of the SD card
when the device is restarted

The separate security doc-

umentation for administrators

describes all security-relevant
system settings for setting up and
operating the device and the en-
tire PQ system (requirement of

the BDEW Whitepaper).

Wizard setting Security Mode

® Security Mode
Active: high security mode

The device is set up in security mode. Communication is encrypted
and device access is protected. The completion of the commissioning
in security mode requires the setup of the necessary user accounts
and must be completed with the software WinPQ or WinPQ lite with
version 5.0 or higher. All details on encryption technology etc. are
described in the security documentation.

Inactive compatible mode

The installation of devices in compatibility mode results in a non IT-
secure operation of the measuring device, if no other measures for
the encryption of the connection are available in the used network
(e.g. VPN solutions with encryption / disconnected network or simi-
lar), because neither the communication between WinPQ software
and the PQ device is encrypted nor the device access is protected.
This mode is intended for compatibility with WinPQ systems smaller
than version 5 and systems with WinPQ versions 5 or higher should be
operated in high security mode.

In the active security mode it is recommended to password the display in addition to the encryption.

Lock menu
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6.3.13  Wizard End of commissioning

Setup wizard ® Accept settings:

At this point all settings for the device can be accepted or the setup
wizard can be cancelled.

Activate settings?

If the wizard is aborted, the wizard will appear again and again each
time the device is restarted because the necessary basic settings have
not been made.

With the confirmation "Yes".
restarts the device,
the device accepts all changes,
the device deletes all old measurement data in the device memory,
many parameters are reset to factory settings.
The measurement campaign is started after the restart, all recorders are active.
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6.4 Display

The colour display of the device provides information about the cor-
rect connection of the measuring cables and transducers and shows
online data for voltages, currents, total harmonic distortion (THD),
power values and energy. As well as the bar graphs for voltage and

| tBsTung.,,

current harmonics.

Pressing the "right” and keys on the keypad will change the side of the numeric display.

(%)

Pressing the "up", "down" keys on the keypad switches to the graphical display pages. By pressing
the "right", "left" keys on the keypad, the page of the graphic display changes.

If no key is operated, the screen will switch to sleep mode after 5 minutes.
6.4.1 Numerical display

The following screens provide online information of the measured data in numerical form:

Display page 1
UulLP

Conductor-earth Voltages

o Currents L1, L2, L3, N conductor

Active power with sign (+/-)
g

Distortion factor of voltages and

P
‘THDU + 0.000  0.000  0.000  0.000 | tion)
The THD calculation H2 to H40 or
H2 to H50 is adjustable.

currents (Total Harmonic Distor-

| THD | [l
F

® Mains frequency
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Display page 2
Conductor-conductor voltages

Extreme values conductor-
conductor voltage of the selected
data class in the following periods

Ucc

7 days

: L12 Total measuring period,
Uy m  0.054 0013  0.045 since the last reset

Extreme values U C-C [10min]
The desired data class must be set

‘: U max \ 0.064

(Umnze M 0.051 _ 0.008  0.039 section 6.5.4 Basic settings or section
L U X [T S N7 N O I 7.5.3.9 Statistics)! The setting made is iden-
(Umn V) 0.000 tical for all statistical values (maximum

via the setup display or the software (see

voltage value, minimum voltage value and
maximum current value).

The extreme values can be reset via the
display

Display Page 3
P,Q,S
LT ® S:Apparent power
B val 2.328 ® Q: collective reactive power (un-
(Q  wa 2.321 signed)
: ® P:Active power
| P wl +0.175 g
® D: Distortion reactive power
|D ] 2.321
; ® PF: Power factor
| PF 1.000 . .
- ® Cos phi: cos Phi
| cos phi 1.000
Display Page 4
Active and reactive energies RCM = ® Total active energy
Total ® Active energy related (positive sign)
| Active energy 900.00 ® Active energy supplied (negative
" Active energy in 1000.00 sign)
Active energy out Total reactive energy
= A R'eactlve energy referred (positive
sign)
| Reactive energy in , i )
® Reactive energy supplied (negative
_Reactive energy out h sign)
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Display Page 5

® Current and current maximum of
the selected data class in the fol-
lowing periods:

Imax [10min]

L1
0.000

of the last day

0.000 of the last 7 days

0.001 of the last 30 days

0.001 of the total measuring time

The extreme values can be reset via

the display

Display Page 6

IR: Residual Current in [mA]
Warning threshold: Threshold for
state Warning in [mA]

® Alarm threshold: Threshold for
| Alarm threshold Al state Alarm in [mA]

The numerical display only appears,

if the function RCM is active.

IR [mA]

 Warning threshold [mal

Display Page 7

Recorder
7T The number of PQ events, oscillographs and
RMS records that occurred for the last day,

| Oszilloskop 0 0
week and month appear on the instrument

The break of the event coun-

ters is at 24:00 hrs at the change of day.

PQEvents 126 816 3432
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Display page 8

Device information

Bulld 14057 Current firmware for PQI-DE / Device date
Dae  15.08.19 ENCKIS

fime 142254
SN 19025758
AN 1197801

Display page 9

Licence information

Sampling rate

[ 40 kHz Display information about the license of this

device.
SCADA In this example the PQI-DE has no IEC61850
[V IEC60870-5-104 communication licensed.

[ 1 IEC61850

Display page 10

Security
SSH RSA Fingerprint of the Puplic Key of the

PQI-DEs for verification of the connection

RSAZ2 Fingerprint (md5
R e ) via the software WinPQ lite / WinPQ.

79:c4:3f:b5: 0d:ac:a3:85:

7d:83:fa:3b: 7f:c1:fe:5e SSH ECDSA Fingerprint of the Puplic Key of

the PQI-DEs for verification of the connec-
ECDSA Fingerprint (md5) tion via the software WinPQ lite / WinPQ.
ac:52:9a:65: cd:e0:fa:6d: Elliptic Curve Digital Signature Algorithm
8c:6c:d1:78: a0:93:c4:4d (ECDSA)
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6.4.2 Graphical display

4 ap
Press the "right” and "left” keys on the keypad to switch to the selection menu of the

graphic display. With the keys "left", "right" on the keypad the measured variable can be selected and with
the "Enter" key it can be activated or deactivated. The "down" key on the keypad is used to switch to the
bar chart. The desired harmonic can be selected with the "left", "right" keys. By pressing the "Enter" key,
the measurement data of the selected harmonic is displayed below the legend. The selected harmonic is

-
marked by a dot below the bar chart. Press the "Return" - key to exit the selection menu.

6.4.2.1 Bar graph harmonics

The following screen pages provide online information of the measured data in graphical form:

Display page 1

The presentation of the bar graphs depends

& L2 ¥ L3 ON on the selected network type:

[%] 0.015 0.017 0.011 0.015 ® Net type 4-wire: Bar graphs voltage
harmonics H2 - H26 for L1, L2, L3
and N.

® Net type 3-wire: Bar graphs voltage
harmonics H2 - H26 for L12, L23
and L31.

The red limit lines symbolise the limit value
of the respective voltage harmonics accord-
ing to EN50160.

The presentation of the bar graphs depends
on the selected network type:

™ ML2

[%] 0.003 0.003 ® Net type 4-wire: Bar graphs voltage

: ? harmonics H26 — H50 for L1, L2, L3
and N.

® Net type 3-wire: Bar graphs voltage
harmonics H26 — H50 for L12, L23
and L31.

The red limit lines symbolise the limit value
of the respective voltage harmonics accord-
ing to EN50160.
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Display page 3

2.380

1.106 2.014

Display page 5

Harmonics U (zokz)

38 30 40

™L3 ON
5.669 4.489

® Bar graphs current harmonics
H2 - H26

ML3 ON
4.47 5.191

® Bar graphs current harmonics
H26 —H50

41 42 43 44 45 46 47 48 49 50

ML3 ON

34?'3 1181'8: ® Bar graphs Voltage harmonics

2 -9 kHz.

The bar graphs for the fre-

qguency bands 2 - 9 kHz are only displayed
with device option B1.
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Display page 6

Harmonics | o)

~L3
11

5

® Bar graphs current harmonics
2 -9 kHz.

The bar graphs for the fre-

guency bands 2 - 9 kHz are only displayed
with device option B1.
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6.4.2.2 Section detailed information

Display page 1

Vector diagram

® Voltage vector U1E, U2E, U3E.

® Currentvectorll, 12,13

o e @
0.011 0.010 0.006

+0.000 +0.000 +0.000 Additionally numeric display:
Y 0000 ® Phase angle of the respective volt-
age vector

+0.000 +0.000 +0.000

® Phase shift current-voltage

Display page 2: States of binary inputs and outputs

State of binary inputs/outputs @

Binary input Binary output

[T @ off on
|2 @ off @ off

(3 @ off [ Xoii @ State of eight binary inputs
' 0 0 ® State of four binary outputs
@ off @ off f four b

@ off
@ off
@ off
@ off

‘ol o]

Display page 3: Level time diagram of residual current measurement

Time course RCM/FCM

Diagram of the residual current (RCM) and
M IFCM  0.016 fault current (FCM) over the last 7 days

Selectable curves:
® Residual current (lrcm)
® Fault current (lecm)
Thresholds:
® Warning threshold
@ Alarm threshold

Page 69



We take care of it.

6.4.3 Pop-up display for residual current measurement messages

According to DIN EN 62020, the task of a residual current monitor (RCM) is to monitor an electrical installa-
tion or circuit for the occurrence of a residual current and to indicate by means of an alarm if this exceeds a
specified value.

In the following, the different pop-up displays implemented for the RCM function are described in this
chapter. Please also refer to the white paper "Residual current measurement" from A. Eberle GmbH.

Chapter 6.5.2, chapter 0, chapter 7.5.3.6 and chapter 7.5.3.8 described the parameterisation of the
RCM function is in detail.

6.4.3.1 Pop-up Display Alarm Message

Pop-up Display Alarm Message

If the set alarm threshold is exceeded (see
chapter 6.5.2), a visual alarm message must
appear on the display according to DIN EN
62020.

ALARM In addition to the visual signal,

a binary output can be switched, e.g. to give
Violation of an acoustic signal. Chapter 7.5.3.6 de-
RCM alarm threshold scribed the parameterisation of the binary

output.

qap
Press the "Enter" key on the keypad to switch to the acknowledgement menu for the

alarm message.

Acknowledgement menu for the Alarm Message
Confirmation RCM message

In this display, you can reset the optical
message and the binary outputs.

According to DIN EN 62020,

the optical signal can only be reset when
the alarm threshold is no longer violated.

Reset binary output
' Reset optical notification
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6.4.3.2 Pop-up Display Warning Message

Pop-up Display Warning Message

_]

A

¢

WARNING

Violation of
RCM warning threshold

If the set warning threshold is exceeded
(see chapter 6.5.2), a visual alarm message
must appear on the display according to
DIN EN 62020.

In addition to the visual signal,

a binary output can be switched (see chap-
ter 7.5.3.6).

«3d)
Press the "Enter" key on the keypad to switch to the acknowledgement menu for the

alarm message.

Acknowledgement menu for the Warning Message

Confirmation RCM message

Reset binary output
| Reset optical notification

In this display, you can reset the optical
message and the binary outputs.

According to DIN EN 62020,

the visual signal can be reset at any time,
even if the warning threshold is still violat-
ed.

The warning message can be automatically reset when the value falls below the warning threshold.

Chapter 7.5.3.8 described the parameterisation required for this.
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6.4.3.3 Pop-up Display Error Message

Pop-up Display Error Message

ERROR

RCM sensor failure

If an error occurs (e.g. wire breakage in the
differential current transformer) an error
message is displayed.

In addition to the visual signal,

a binary output can be switched (see chap-
ter 7.5.3.6).

«a)
Press the "Enter" key on the keypad to switch to the acknowledgement menu for the

alarm message.

Acknowledgement menu for the Error Message

Confirmation RCM message

' Reset binary output
Deactivate RCM function

In this display, you can disable the RCM
function until the error is corrected. The
binary output can also be reset.

After deactivating the RCM

function, the PQI-DE restarts.

The error message is automatically reset when the error is corrected.
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6.5 Setup display

Pressing the . key on the keypad will change the display to the setup menu.

The following main menus are available in setup mode:

Parameters
| RCM
Time setup

Basic setting
Memory
Interface config.
SCADA

Display

6.5.1 Parameter

P> Parameter page 1

Parameters

[ Net type 4 cond., 3 phase
Net frequency [Hz] 50
Voltage transducer 1.00

Current transducer 1.00
Nominal Voltage [V] 230.0
Reference voltage [%] 100.000
Reference voltage [V] 398.37
Nominal current [A] 5.0

P Net type

Entering the grid type "3-conductor grid", "4-conductor grid" and/or "4 x 1 conductor grid" will determine
how the Power Quality events are recorded.
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Switch between 3-conductor and 4-conductor
grids.

(& s, 2 e ® In a 3-conductor grid, all events are

4 cond,, 1 phase calculated from the line-line voltages.
3 conductors ® In a 4-conductor grid and/or a 4 x 1
conductor grid all Power Quality

events are determined from the line-
earth voltages.

P Grid frequency

Setting grid frequency to 50 Hz or 60 Hz. When used in DC networks, this parameter can be ignored.

P> Voltage converter
Corresponds to the ratio between the primary and secondary voltage.
Example: Voltage: primary = 20,000 V / secondary = 100 V; conversion factor = 200

P> Current transformer

Corresponds to the ratio between the primary and secondary current.

Example: Current:  primary = 100 A / secondary =5 A; conversion factor = 20

P> Nominal Voltage / Reference Voltage
The displayed value for the nominal voltage is:
In a 4-conductor grid =230 V line-earth voltage

In a 3-conductor grid it corresponds to the set primary value of the voltage transformer
The % value is used to set the reference voltage at a different value to the nominal voltage.

Example 1: 20,000 V * 105% = Reference voltage of 21,000 V. This is the reference value for all

trigger thresholds as well as Power Quality events.

Example 2: 500 V grid (line-line): 230 V * 125% = 287.5 V (line-earth)

Nominal Current

The nominal current corresponds to the set system current from the commissioning wizard (see chapter
6.3).
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p> Reference channel
Parameters

'Reference channel UIN
Power measurement Standard
Flicker calc. 230V

> Reference channel:

Defines the measuring channel for frequency measurements and grid synchronization.

P> Power measurement:
The power calculation in the device firmware can be selected from two measuring functions:

® Power calculation in accordance with DIN 40110, part 2 — including the calculation of the
imbalance reactive power (factory setting for the device).

® Simplified power calculation without considering the imbalance reactive power in the
three phase power.

This setting has an impact on the measured power values on the device display, the online
measured values and the recorded measured values.
6.5.2 Residual Current Measurement / RCM

The RCM function is disabled by default. By pressing the "Enter" key . the function can activated.

[ State activated | RCM state change delay [s]
Transformer factor residual current 600.00 Acknowledge all binary output
Selected cbserved current IRCM

Rated response residual current IRN [mA]  300.00
Residual current warning threshold [mA] 150.00
Residual current alert threshold [mA] 300.00
Slope rising line [mA/kW] 100
Maximum threshold current [mA] 600.00

When the RCM function is activated, the long-term recording and the fault record in case of

m overcurrent of the residual current are also activated automatically (see chapter 7.5.3.6 and
chapter 7.5.4).
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Transformer Factor Diff.Current
Parameterisation of the transformer factor of the installed differential current transformer.
When using the residual current transformer with part number 111.7097.020, the following transformer
factor residual current must be set:
600
Selected observed current
Selection whether the differential current (IRCM) or the fault current (IFCM) is to be monitored.

Rated Threshold Current [mA]
Setting of the rated response differential current at which the RCM must respond under specified condi-
tions.
According to DIN EN62020, preferred values of the rated differential response current are:
0,006-0,01-0,03-0,1-0,3-0,5A
Warninig Threshold mA]
Definition of the warning threshold

Alarm Threshold [mA]

Definition of the alarm threshold

Slope rising line [mA/kW]
Optional definition of a coefficient for a linear slope of the thresholds. A detailed explanation can be found
in section 7.4.9.

Maximum threshold current [mA]

Determination of the maximum threshold current when using the linear rise line.

State Change Delay [s]
Set a time delay between RCM state changes.

Reset all binary outputs

Reset all binary outputs to the initial state. The parameterisation of the binary outputs is described in chap-
ter 7.5.3.6.

The PQI-DE restarted after activating the RCM function. The residual current measurement starts

RCM ®

automatically after the restart. This can be seen from the visualisation in the unit dis-

play.
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6.5.3 Time settings

The PQI-DE has various possibilities to synchronize the time in the device to the world time clock. A.Eberle
recommends in any case to select a high-precision time synchronization variant and also to consider the
quality of the time signal.

6.5.3.1 DCF77 time settings

The meter can obtain the time via an external DCF 77 clock (Germany / Austria restricted / Switzerland re-
stricted). The following settings must be made in the menu.

Time setup

[ Time protocol DCF77

advapced
Tim  one intern +01:00 Time synchronization to an external DCF77

DST INT radio-controlled clock

DST hange
Dat 15.08.19
Tim 15:16:04

DCF7/7 setup

| Interface type

Timezone extern
DCF77 settings on the R$232/RS485 interface

and the time zone of the DCF signal.

Page 77



We take care of it.

6.5.3.2 Connection DCF77 GPS Clock

It is recommended to use the COM2 interface as time synchronization interface.

To control the DCF clock Art. No. 111.9024.01 to the PQI-DE, the following wiring is necessary:

function

DCF Clock Wires Description

77 RS485 Pos (A)
76 RS485 Neg (B)
75 CTS
COM 1 (X7) 74 RxD
73 GND
72 RTS
71 TxD
87 RS485 Pos (A)
86 RS485 Neg (B)
85 CTS
COM 2 (X8) 84 RxD green wire of DCF - clock = clock signal
83 GND white wire of the DCF - clock = GND
82 RTS red wire of the DCF - clock = +6V
81 TxD black wire of the DCF - clock = -6V

® In extended mode, parameterize interface type RS$232

® Time zone external: + x hours for time zone (time of data shown in the software)

© Time zone internal: + x hours for time zone (time of the PQI-DE display)
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6.5.3.3 Manual time setting

Time setup ® Time protocol:
: Manual: The time setting is carried out man-

[ Time protocol Manual ually on the device.

Timezone intern +01:00 ® Internal time zone:

DST INT

Defines the time zone in which the device is

DST change located

Date 15.08.19
Time 15:17:05 ® DSt

INT: the time zone is calculated by the device
itself with the parameters stored in the de-
vice.

OFF: Summer/winter time setting is switched
off.

® Date: Input of the local date
® Manual entry of the current date (local time)
@ Time: Entry of the current local time

The PQI-DE internally converts the times into the UTC format using the times entered and

the time zones entered. All stored measured values are in UTC.

It is therefore recommended to enter the time zones correctly!

6.5.3.1 Summer- Wintertime change (DST — Daylight Saving Time)
If the DST operating mode is set to internal, the summer/winter time changeover inside the PQI-DE takes
place automatically each year. The PQI-DE uses an internal algorithm with the following three parameters:

DST change

Winter to summer
Date
Time

Day of week
Summer to winter
BEICG]
Time

( Day of week

Menu for setting the parameters for summer time changes.
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Day and month: This is not specifically the date/month of the next change, but rather a
method to specify the week in the month that the change is to occur on. Refer to the
following examples.

Weekday: The day of the week that the changeover always takes place on.
Time: Time that the changeover will occur (the start of the changeover).

p> Example 1: Europe — Germany
The changeover from summer to wintertime always takes place on the last Sunday in the month of Octo-
ber at 03:00 with the time changing back to 02:00 hrs.

The changeover from winter to summertime always takes place on the last Sunday in March at 02:00 with
the time changing forward to 03:00 hrs.

Summer to wintertime | Winter to summertime

Date and Month : 25.10 25.3
Day : Sunday Sunday
Time: 03:00 02:00

These parameters cause the PQI-DE to:

Change from daylight savings at 3 am on the Sunday that occurs on or after the 25.10, i.e.: The first Sunday
that occurs on or following the 25 of the month. As there are 31 days in October, the Sunday occurring on
or after the 25" will always be the last Sunday of the month of October.

Change to daylight savings at 2 am on the Sunday that occurs on or after the 25.3, i.e.: The last Sunday of
the month of March.

P> Example 2: Australia — New South Wales
The changeover from summer to wintertime takes place on the first Sunday in the month of April at 03:00
with the time changing back to 02:00 hrs

The changeover from winter to summertime always takes place on the first Sunday in the month of Octo-
ber at 2:00 with the time changing forward to 03:00 hrs.

Summer to wintertime Winter to summertime
Date and Month : 1.4 1.10
Day: Sunday Sunday
Time: 03:00 02:00

These parameters ensure for all future years that the changeover from summer to wintertime is always
performed automatically by the PQI-DE on the first Sunday on or after 01.4 and the change from winter to
summertime is always performed on the first Sunday on or after 01.10.
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6.5.3.2 NTP time setting

The PQI-DE has the possibility to synchronize itself with the Network Time Protocol (NTP) to an existing NTP
server in the network. The used NTP server should be able to deliver a high time signal quality.

Synchronization to SNTP server is possible, but not recommended due to high inaccuracies.

® Time protocol:

Time setup

NTP: The time setting is carried out via an NTP

(Time e NTP server in the network.

advanced

Timezone intern +01:00 With a click on "extended" the NTP servers
DST INT

DST change

Date 15.08.19
Time 15:19:26

can be entered.

NTP setup The PQI-DE supports up to four time servers
- in the network. The device automatically uses

- the NTP server with the highest accuracy.
[ Time server 1 IP

Time server 1 Port
Time server 2 IP Entering the IP address of the time server
Time server 2 Port
Time server 3 IP

Time server 3 Port
Time server 4 |P vice can reach the NTP server.

Time server 1 IP:

Time server 1 port:

Enter the network port under which the de-

Time server 4 Port

The port for the NTP server is, by default, "123" NTP and must be accessible from the device to the
NTP server.

It is recommended to use an NTP server with a stratum of at least 8. All NTP servers with a higher

stratum are ignored by the device.

See also: https://de.wikipedia.org/wiki/Network Time Protocol
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6.5.3.3 NMEA-ZDA time setting

Time setup

[ Time protocol
advanced
Timezone intern
DST
DST change
Date
Time

{MEA setup

| NMEA protoco
PCM protocol

NMEA:ZDA

+01:00
INT

15.08.19
15:20:28

Setting up the RS232/RS485 interface for
NMEA protocol
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6.5.3.4 NMEA-RMC time setting

Time setup

[ Time protocol NMEA:RMC
advanced
Timezone intern +01:00
DST INT
DST change
Date 15.08.19
Time 15:21:14

NMEA-Einstellungen

[ NMEA-Protokoll

PCM-Protokoll

Setting up the RS232/RS485 interface for
NMEA protocol
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6.5.3.5 IRIG-B time setting

Time codes between instrument groups, commonly known as IRIG time codes, are standard formats for
transmitting time information. Atomic clock standards and GPS receivers designed for precise timing are
often equipped with an IRIG output.

The PQI-DE has with the COM 2 interface a possibility to use the precise IRIG B format for time synchroniza-
tion.

On the PQI-DE, the correct format IRIG-BXXO0..3 or IRIG-Bxx4-7 must be selected, as well as the time zone of
the synchronised time, so that the PQI-DE can internally store the measurement data with a correct UTC
time stamp.

IRIG-B formats O to 3 IRIG-B formats 4 to 7

Time setup 1/§ Time setup

| Time protocol IRIG-Bxx0..3
advanced
Timezone intern +01:00
DST INT
DST change
Date 15.08.19
Time 15:22:36

| Time protocol IRIG-Bxx4..7
advanced
Timezone intern +01:00
DST INT
DST change
Date 15.08.19
Time 15:23:17

IRIGB setup 1/ IRIGB setup

‘Interface type
Timezone extern

| Interface type
Timezone extern

® Selection of the IRIG-B format
® Setting up the COM 2 interface and time zone sent from the external IRIG B clock
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6.5.3.6 IEEE 1344 time setting

IEEE 1344 is a standard that defines parameters for synchrophasors for energy systems. The standard ex-
tension of the IRIG-B time code includes year, time quality, summer time, local time offset and leap second
information.

In addition to the IEEE1344 protocol, the interface must also be selected on the PQI-DE, as well as the time
zone of the synchronized time, so that the PQI-DE can internally store the measurement data with a correct
UTC time stamp.

Time setup

[ Time protocol IEEE1344

advanced
Timezone intern +01:00 Time synchronization to an IRIG-B time proto-

DST INT col (in accordance with IEEE1344)

DST change
BEIGE] 15.08.19
Time 15:23:48

IEEE1344 setup

| Interface type
Timezone extern

Setting up the interface and the time zone
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6.5.4

Basic setting

Basic setting

Language English
Wizard
Menu password 0000
Lock menu
Drag indicator 10min
Reset events
Reset energy counter
Reset Imax

[i]

Language: Select the display language

Wizard: This function takes you through an automatic device setup. This function is started au-
tomatically when the device is put into operation for the first time and does then not appear again.
You can go to the guided setup at any time via "Auto Setup".

When automatic setup is performed, all the data saved on the meter is deleted. In addition, the
complete set-up is reset to the factory state, except for the changes made in the wizard itself.

Menu password: Access to the device setup can be blocked via a 4-digit password (describtion see
chapter 6.5.4).

Lock menu: With this function you lock the menu.

Drag pointer: Selection of the data class for the extreme values of voltage. The following data clas-
ses can be selected:

10/12 periods (200ms interval)

1 second interval

10 minute interval

N minutes interval

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

Reset events:  The event counter for fault records and PQ events in the device display is reset to
0. All measurement data and PQ events in the device memory are retained.

Reset energy counters: The energy counters in the device display and in the device memory are set
to 0.

Reset Extrema: The absolute maximum value (voltage and current) can be reset here.
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6.5.5 Password lock device display

Access to the device setup can be disabled via a 4-digit password.

Menu password

If a password is assigned, no access to the device set-up via the display is possible.

Menu password

Invalid passweord!

fooo

©® Enter your correct password
® Confirm with unlock
Now the device setup over the keys and the display can be achieved. The password has no restriction for

the software.
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6.5.6 Memory management

The "Remove SD card” function stops the copying function for the measuring data of the internal
memory to the SD memory card and releases the card for removal.

Reset recorder
'Remove SD card
SD sync level 100%

SD capacity (free/total) 2.5GB/8.0GB

6.5.7 Setting up the device interfaces
The PQI-DE has a TCP/IP interface for communication with the client software WinPQ Lite or WinPQ.
The necessary parameters can be set in the Interfaces menu.

Interface config.

[DHCP deactivated
IP address 172.16.3.1
Subnet mask 255.255.0.0

Gateway 192.168.0.1

@ In the factory setting, the PQI-DE is factory pre-set with the IP address 192.168.56.95 and the
subnet mask 255.255.0.0.

) DHCP
Activate or deactivate DHCP
® DHCP deactivated:

The meter is used with a fixed IP address to be assigned with the parameter “IP address”-
® DHCP activated:

The meter receives its IP address via a DHCP server in the network.
P> IP address / subnet mask / gateway

Enter a free IP address and the associated subnet mask and gateways. Please make sure that you use IP
addresses that are located in the same subnet if you want to communicate directly with the device in
which your PC is located.
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6.5.8 Display

The display behavior of the PQI-DE can be adjusted in the Display menu.

| Brightness [%] 70
Standby timeout [s] 900
Standby brightness [%] 10

Screensaver deactivated

The PQI-DE is delivered in the factory setting with the display brightness of 70%, a standby
timeout of 900 seconds and the standby brightness in standby of 10%.
P> Brightness [%)]
The display brightness can be adjusted in 1-percent steps from 10% to 100%.

P Standby timeout [s]
Standby timeout can be set in 1-second increments from 60 seconds to 9999 seconds. After the standby
time has elapsed, the set brightness in the display becomes active.

b Standby brightness [%]
Adjustment of the standby brightness in 1 percent steps from 0% to 70% possible.

P> Screensaver
Enable or disable screensaver.

The standby mode can be left by pressing any key.
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6.6 Display lock

The device display of the PQI-DE can be completely locked by pressing the key combination ,Return”

‘j i
- and ,,Home"“ five seconds

When the lock is activated, the display of the device is switched off completely. It is no longer
possible to view the display or the setup display.

When any device key is pressed, the following message is displayed:

A

Display locked.

]
To unlock the display, press the key combination "Return" - and "Home" again for five
seconds.
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7. WinPQ lite Software

The free WinPQ lite evaluation software has been created exclusively for the Network Analyser
PQI-DA smart and PQI-DE and includes the following functions:

Set-up of the Network Analyser PQI-DA smart & PQI-DE

Online analysis of the measurement data,

Reading the measurement data from the measuring device

Evaluating measurement data,

Firmware update for PQI-DA smart & PQI-DE

Calibration of the Devices (Option).

@ The powerful database and evaluation software WinPQ which is available at an extra charge

supports 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

To start the installation of the evaluation software, place the installation CD in your CD-ROM drive. If the
Auto start function is activated, the installation program starts automatically. Otherwise, go to the root

directory of your CD-ROM drive and start the program by double-clicking the file gSETUP'EXE .

The installation complies with the Windows standard, including uninstalling the program system via the
Software option on the Control Panel. The installation location of the program (target directory) can be
freely selected during installation.

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

s

The start icon MiiEeli= s created automatically on your PC's Desktop.
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P> Uninstalling the software via the control panel
The components are removed from the PC using Windows Control panel.

Under 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
You find the evaluation software and all updates and the current device firmware, free of charge, on our
website under 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.

Start screen for WinPQ lite, example with three devices
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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
Syslog (UDP) ]
Compress Files
Language English ~
Data Folder Ch\Users\Pfeifer\AppData\Roaming\WinPQlite\Data\. Change
Moty

D Cancel ‘ﬁQ 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-DA smarts 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

General settings Color 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-DE

Via the function New device an assistant is called up which creates the measuring devices as a tile on the
WinPQ lite Desktop and also completes the commissioning of the device.

= WinPQ lite 5.0.0 - 12.06.2019

For a fully secure connection, the "IT Security Guide PQI-DE 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 in order to completely setup the device.

7.3.1.1 Wizard Step 1 - Device Selection

"Wizard -

Device selection:

® PQI-DA smart
- p—

Add new device:
@ PQI-DA smart
© PQI-DE
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7.3.1.2 Wizard Step 2 - Device Setup

—
Aad PQraece Selection for a device according to the
@ Add device: . . . .

Connect a device that has already been set up. I’eqUII’ementS |ISted above is
7y Finish commissioning with IT security: ) 7 .
Complete commissioning of a new device with activated IT security optien. "Connect deV|Ce thatls already been Set
() Create atile for an offline device, "
up.
oK
7.3.1.3 Wizard Step 3 - Device Mode

“Wizad

L . . o .
Selection of the procedure for finishing
the devices - Security settings:

- ® Compatibility mode
B e oy aption The TCP/IP communication to
EE A the device is unencrypted.
® Security mode
The TCP/IP communication de-
= vice is encrypted using the SSH
protocol.
7.3.1.4 Wizard Step 4 - Device Connection
"Wizad . .
Selection of connection
The device can be connected via USB or
TCP / IP (network) communication.
Choose connection type:
TP Neterk etz 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

wed S 1 selection of IP version

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

1P Version

o Pt via gateways.

© 1Pv6

The default connection is IPv4.

7.3.1.6 Wizard Step 6 - IP Address

IP address of the measuring instrument:

Enter the IPv4 address and the connec-
tion port of the encoder.
9 /port The default port depends on the selected
102.168.2.94| m Ode .
5040 ’

® Security mode:
Port 22

® Compatibility mode:
vieier © 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.
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7.3.2 Completing the Instrument Wizard in Secure Mode

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

Security advice

Secure mode was

ted;

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

In order to create individual users for the device in this database, it is necessary to execute the commission-
ing assistant via the New device button.

The device is selected as described in chapter 7.3.1.1.

7.3.2.1 Security Wizard - Completion

Wiz - . - " - e
— |
AdpQdeice Selection to complete all security set-
Add device:
Connect a device that has already been set up. tings:
@ Finish commissioning with IT security: )
Complete commissioning of a new device with activated IT security option. n Com p Iet|0n Of comm |SS|On | ng W|th IT

Create a tile for an offline device.

security".

7.3.2.2 Security Wizard - Procedure Selection
% Selection of the procedure for com-

———
pleting the devices - Security settings:
® Manual setup ( see chap-
Commissioning with IT security option: ter 7.3.2.3)
& Manual setup:
Input data for setting up the device
i o Manual entry of all data such as IP ad-

Setup with i ification file:
Identification file av:

aiable dress/serial number of the device

® |dentification file (see chap-
ter 7.3.2.4)

[@ x| [ne O] o | [@ conce Use of an identification file made avail-

able by the device.
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7.3.2.3 Security Wizard — Manual

Wizard

Serial number of device:

14094458

7.3.2.4 Security Wizard - Identification File

Setup with identification file:

Load identification file

Information from identification file:

Serial number:

ECDSA Fingerprint:
e
Port;
e — N Lj
6(:)-\ . » Computer » Wi ager (H) » Anlage_ Name_17042557 » .\G,H Anlage_Geraete-Name_17042..
Organisieren v Neuer Ordner = Al @
“ Neme . Enderungsdatum  Typ GroBe
1% Computer
| 2019 14062019 11:19 Datciordner
&L, Lokaler Datentrager (C:)
)\ scratchpad 1406.2019 11:18 Datciordner
ca Data (D3)
L] 17042557.aei 14.06.2019 11:19 AEI-Datei 1KB

u DataBase_ext (E)

—a Volume (F)

cu Data_ext (G:)

e Wechseldatentrager (H:) B
¢ Firmendaten (\DC-Svi2012R2) (L) |=
4 httpsy//cloud.a-eberle.de/remote.php)
% transfer (\TurbolAS) (T:)

% Users (\\DC-5vr2012R2) (U:)

Dateiname: 17042557 aei ~ |Ident File (".aei) i

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 instrument.

If the option Identification file was
selected in chapter 7.3.2.2, the *.aei
file, which is provided by the instru-
ment via an SD card (see chapter
5.8.4), must be selected via "Open".

The *.aei file contains all information
such as serial number, ECDSA finger-
print, IP address and the port
parameterized on the encoder. It can
be found on the SD card in the main
directory of the measuring instru-
ment.
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Information from identification file:

Serial number: 14094458
ECDSA Fingerprint:  26:96:38:97:1a:2f:0eze2:55:3:23:65:7b:1f:40:dc

IP: 19216856211

Port 22

7.3.2.5 Security Wizard - User Setup

. i

& Bk Next & aK

r al
Information

User created successfully:

182.158.56.211 22 - Anlage Messfeld-Name Geraete-Name

r
S

umentation.

instrument. The settings are described in chapter 9.

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 Continue in order to uniquely
verify the identification!

Click "Next" to download the pass-
word 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.

If all users have been successfully
created and transferred to the meter,
the following message appears

"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-

In addition to the three standard users per role, further users can be created in the measuring
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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-DE’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 chapter 7.4.1) 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
g Basic Desktop -
The basic view allows application-driven parameterization of the device; the o
classic expert view shows the parameter structure of the device in list formand | = .~
is described in chapter 0. The service view should only be used for parameteriza- o
pen custom templates |
tions in cooperation with the A-Eberle service team. Incorrect parameterizations | — |
i |
can lead to malfunctions! | — |
Via Send button, the previously defined parameters are sent to the device. The | | factory settings |
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
settings
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 with the exception of the network, connection | Closs,
and license settings to the default parameters.
36
37 Frequency 50
38 Frequency ripple signal voltage [Hz] 168
33 |Flicker bulb 1
40 Normalized voltage L-L-Sp. [percent from UNOM)] 100
41 hysteresis 1/2-Perioden-voltage [percent from UC bzw. UC/: 1
Forml @ 42 tolerance band fast voltage change RVC, dd [percent from Ui 1
Select the parameters which should be exported into the CSV 43 || dmax|-threshold fast voltage change RVC [% from UC bzw. 5
file. P P 44 threshold voltage dip (Dip) [percent from UC bzw. UC/1.73] 30
' 45 threshold voltage swell (threshold) [percent from UC bzw. U 110
46 threshold voltages interruption [percent from UC bzw. UC/1. 5
47 lower threshold 10s- network frequency /Hz 49,5
[ WinPQ Interface (CCCI) = 43 higher threshold 10s-Total network frequency /Hz 50,5
D Timestamp 43 lower threshold 10min-voltage [percent from UC bzw. UC/1.] 90
device designation 50 higher threshold 10min- voltage [percent from UC bzw. UC/] 110
g 51 threshold 10min-THD [percent] 8
LOgbm_jk 52 threshold 10min-voltages unbalance [percent] 2
IP-Settings 53 threshold short time flicker PST 1
License Manager 54 |threshold long time flicker PLT 1
SD-Card parameter 55 threshold 3 Sec-ripple signal voltages [percent from UC bzw. 9
Timestamp 56 Trigger-threshold 200ms-ripple signal voltage recorder [perc 1
Modbus 57 limit table 10min-voltages harmonic (H2) [percent] 2
Thresholds / Recordin 58 threshold 10min-voltages harmonic (H3) [percent] 5
Bi R di 9 53 threshold 10min-voltages harmonic (H4) [percent] 1
wnary Ecor. 'ng . L 60 threshold 10min-voltages harmonic (H5) [percent] 6
MemorySettl.ngs (schmlb.er] 61 threshold 10min-voltages harmonic (H6) [percent] 0,5
Bin IO / Relais / LED-Settings 62 threshold 10min-vaoltages harmonic {H7) [percent] 5
software manager 5 63 threshold 10min-voltages harmonic (H8) [percent] 0,5
= 64 threshold 10min-voltages harmonic (H9) [percent] 1,5
m Abort m Ok 65 threshold 10min-voltages harmonic (H10) [percent] 0,5
66 \threshold 10min-voltages harmonic (H11) [percent] 3,5

Selection dialog for exporting the desired data Example of a CSV file in Excel

After resetting the PQI-DE 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
menu. Changes that are not saved will be lost!
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7.4.2 Parameter Menu: Device parameters and settings
a The device parameters and settings are divided into functional groups and can be se-
lected in the left window area (see left figure). These are explained in more detail in the
Basic settings . . .
following sections. The different parameters are partly dependent on each other as well
as on the loaded or selected template when the device has been commissioned.
Limits Further explanations of the various setting values can be found in the next chapter 0.

T
I

Oscilloscope Rekorder
10ms RMS recorder

Ripple control

Time Settings

RCM

=1

=
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7.4.3 Basic Settings

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

Flickes bull

18 5 584
i

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

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

7.4.3.2 Connection Settings

Primary nominal voltage (conductor-earth) in volts is defined here The PQI-DE refers all trigger thresholds
or PQ events to the set nominal voltage. The nominal voltage in the 3-wire network is the agreed conduc-
tor-conductor voltage, e.g. 20400V. In 4-wire network, the conductor-ground voltage is specified, e.g. 230V.

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 systems 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.

Example:
Voltage: primary = 20,000 V; secondary = 100 V; conversion factor UL1 = 200
Current: 100 A/ 5 A = conversion factor = 20
The small signal inputs at the current input (for example Rogowski coils with C40) need the current
transformer factor with the unit [A/V].
Example:

Factor from the datasheet 85% > CT = 11761,71%

Example:
Voltage: primary = 20.000 V; secondary = 100 V = internal conversion factor knu = 200
Current (C30/C31): primary = 100 A; scondary =5 A = internal conversion factor kni = 20
For the small signal inputs at the current input with the characteristics C40, C44, C45, the conversion factor
kni has to be determined via the following relationships. The numerical values are purely example values,
the correct values are to be taken from the data sheets for the specific application.

C40 (AC current clamps):
Since a mini current clamp is usually connected in the secondary circuit of a current transformer, 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, g0, = 54

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

Conversion factor of the current clamp: CT = 100 mTv

> internal conversion factor: kni = —22"_ = 2004 _ 4002
Iwsel*CT  54x100—= \Y
C44 (Rogowski-coils):
Conversion factor of the Rogowski coil: CT = 85 * %
- internal conversion factor: kni = C—lT = 11761,71%

C45 (DC current clamps):
Wandlerfaktor der DC-Ministromzange: CT = 85 %

. . .1
-> internal conversion factor: kni = —

= 11761,712
CT \%

@ The conversion factors have to be entered identically on all four phases.
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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-DE at freely adjustable intervals. For
example, this can be used for the measurement of maximum power in the 15 minutes interval. The inter-
vals 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 calculation 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
reactive 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!

Basic settings

Oscilloscope Rekorder

=

10ms RMS recorder

=]

Ripple control

Slow voltage change

Tolerance 100%

Voltage Changes (Dip/Swell

Threshold 100% [%]

Rapid voltage change

Hysteresis RVC [%]

Network Frequency

Thresheld 99,50%

Unbalance [%]

Tolerance 95.00% [%]

Flicker

Thresheld long time flicker PLT

Threshold short time flicker PST

positive

positive [%

positive [Hz]

1

1

110

110

50,5

negative %0

negative [%] 90

Detection limit for RVC [%] 6

negative [Hzl 495

THD

Tolerance 95.00% [%] g

Send

Open Templates

Open custom templates

Save

factory settings

Voltage harmonics

Time Settings

Harmonics . 2

Tolerance 95.00% [%] 2

Close

III|III‘I‘III|IIIIIIII|.|||||.|||||.|||||.|I|I|
R

50160_IEC61000-2-2_Lo g

CA\Program Files (x86)\WinPQ

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 17.

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

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.

E Voltage- / current trigger fsiglckion -
Lower threshold Upper threshald — P Envelope [ sena ]
Basic settings i . i 5 Trigger[% )
active passive vl active passive v1 igger[%] e e
. e = o & 1o 1 6 2 Open custom templates
uL2 v %0 7 110 10 3 20 S,
N ave
Limits
uLs V] 20 V] 110 10 6 20 B
factory settings
Gm UNE V| 30 10 20
Oscilloscope Rekorder uiz V| 90 V| 110 10 20
- r u23 V| 90 V| 110 10 20
IL‘ U1 v 90 V| 110 10 20
10ms RMS recorder
n 0.05 10 1 Display current values in
.
e 12 0.05 10 1 @ A
Ripple control B 0.05 0 1 of neminal current 5 A
@ u 25 1
Time Settings
Symmetrical Components Trigger
Undervoltage Overvoltage Overvoltage
- o . Zero sequence
positive sequence  positive sequence negative sequence tem
component component component ¥
active 90 110 10 30
passive 90 110 10 30
Frequency Trigger
active passive
Frequency: Lower Limit [Hz] Fa 49,5 495
Frequency Step 05
Frequency : Upper limit [Hz] i 50,5 50,5
Binary Trigger
Binary input falling edge 1 Binary input falling edge 2
Trigger Command |
Binary Input Rising Edge 1 Binary Input Rising Edge 2
Recorder length / Pre-event time
Sampling Frequency : 40960Hz / 10240Hz 10240 * Minimum Recorder Time [ms] 400
Pre-Event Time [ms] 100 Maximum Recorder Time [ms] 1000
Close

C:\Program Files (x86)\WinPQSmart\Templates\Europe\EN30160_IECE1000-2-2_LowVoltage.xml

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 Binary Trigger
A record is started in case of an external trigger via software or a falling or rising edge at binary input 1 to 8.
7.4.5.5 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-DE’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!
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7.4.5.6 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
—— -1 [ -1
I | T
Lower 1 I
threshold ! I
| t
| |
| IR | — | I [ .
Pre-event time  {mmmmm Pre-event time s
? Min recorder time Min recorder time
() Max recorder time ) Max recorder time

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

Active Passive

I

_— . - . - ——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

Lower .
threshold ; /_L/
L
- .
Pre-event time in recorder time — 1st Trigger (active) Pre-event time
¢ » Max recorder time Min recorder time
b Min recorder time — 2nd Trigger (active) - B

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

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.

E Voltage- / current trigger facigDekiop -
Basic settings active passive il active passive v b P Trigger[%] Open Templates
. ULl Ll 90 ] 1o I 10 0 & ] 20 Open custom templates
”” - = — mle B B2
Limits
i wow oo w W m w | B ® B8 s B »
U m UNE = 30 = 10 = 20
Oscilloscope Rekorder L g 9 ] e [&] 10 || 20
v23 B %20 ] 110 &) 10 &) 20
@] usl ] 90 ) 110 0 10 [} 20
10ms RMS recorder
n = ] 0,05 = = 10 || 1 Display current values in
n %
= 1z o B 0,05 o O 10 a 1 @ A
Ripple control B B B 0.05 0 0 10 ] 1 of neminal current 5 A
@ u B O 25 B 1
Time Settings
Symmetrical Components Trigger
Undervoltage Overvoltage Overvoltage
v . . Zero sequence
positive sequence  positive sequence negative sequence -
component component component s
active [} o0 | 110 [} 10 0 30
passive  [| a0 B 110 B 10 B 30
Frequency Trigger
active passive
Frequency: Lower Limit [Hz] 495 = 495
Frequency Step ] 05
Frequency : Upper limit [Hz] 505 ] 505
Binary Trigger
Binary input falling edge 1 B Binary input falling edge 2 @]
Trigger Command
Binary Input Rising Edge 1 B Binary Input Rising Edge 2 @]
Recorder length / Pre-event time
minimum recorder time [s] 10
pre-event time [s] 2 maximum recorder time [s] 30
C\Program Files (xB6)\WinPQSmart\Templates\Europe\EN30160_IEC61000-2-2_LowVeltage.xml

The settings in this menu are similar to 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.

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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7.4.7 Ripple Control

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

Ripple control Basic Desktop

4

Frequency ripple signal Voltage [Hz] 168 Send
Basic settings Threshold 3 Sec -ripple signal Voltages [percent from

UC bzw, UC/1.731 e Open Templates

Open custom templates

=
2
F)
[

factory settings

=

Oscilloscope Rekorder

10ms RMS recorder

=

El

Ripple control

Time Settings

Close

C:\Program Files (x86)\WinPQSmart\Templates\Europe\EN30160_IECE1000-2-2_LowVoltage.xm|
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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.

Timezone

]
&
i
=
4

DST Mode 2| Timezone [ W) Keordinierte Weitzeit Send

Basic settings
Open Templates

Time sync Method

Time Synchronisation Method: [ ¢

Save

,_
4

\ |
\ |
| Open custom templates |
\ |
\ |

factory settings

=]

Oscilloscope Rekorder

=

10ms RMS recorder

El

Ripple control

Time Settings

Close

|C\Program Files (xBE)\WinPQSmart\Templates\Eurcpe\EN50160_IEC61000-2-2_LowVoltagexm|

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!)

If the connection to the signal of a time synchronization method fails during the active measurement, the
PQI-DE 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 subsecond 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 for the current session. The parameterization interface must be restarted for a new exe-
cution. The local time of the encoder is not updated online, but only after the parameterization has been
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reloaded.
Time sync Method
Time Synchronisation Method: Manual Clock setting s
Time Settings by Hand
Date PC 11.07.2018 Date Device 01.04.2018
Local Time PC 08:53:25 Local Time Device 01:42:20

Time Synchronisation

7.4.8.2 DCF77

Settings for synchronization with DCF 77 radio clock Art. No. 111.9024.01.

Time sync Method

Time Synchronisation Method: ’ DCF77 ¢]

Time settings DCF 77 with article 111.9024.01

Pulse-code Interface (COMZ) COM2 RTS

Protocol RS232 =

RS485 Neg/B
- . - RE485 PosiA
Timezcne of time source: sign Shileld os—|
0
0

. } 87654321
Timezone of time source: hour

Timezcne of time source: minute

COM 2

7.4.8.3 IEEE1344

Settings for synchronization according to IEEE1344.

Time Settings IEEE 1344

Pulse-code Interface (COM2) COM2

Protocol RS23Z = TS
RE485 NeglB
- . - RE485 Pos/A
Timezone of time source: sign Shield as—|
- . 87654321
Timezone of time source: hour 0
0

Timezone of time source: minute

COm 2
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7.4.8.4 IRIGBO..3

Settings for synchronization according to IRIGB formats 0 to 3.

Time sync Method

A

Time Synchronisation Method: IRIGBO..3

Time settings [RIG-B Formats 0 to 3

Pulse-code Interface (COM2) COM2
Protocal RS232 = 5
R$485 NoglB
. . . RS485 PosiA
Timezone of time source: sign plus # Shleld —|
Timezone of time source: hour 0 _8?85‘32 i
| !
Timezone of time source: minute 0 M

CoOm 2

7.4.8.5 IRIGB4..7

Settings for synchronization according to IRIGB formats 4 to 7, see IRIGB formats 0 to 3.

7.4.8.6 NMEA:RMC (GPS-Clock 111.7083)

Settings for synchronization according to GPS-Clock 111.7083 with NMEA protocol a message format RMC.

Time sync Method

M |

Time Synchronisation Method: | MNMEA:RMC (GP5-clock 111.7083) >

Time Settings NMEA RMC with GPS Clock 111.7083

Connection via COM1 and COM2 via R5485, Modbus RTU is not available in this mode.

]

MNMEA Interface (COM1) RS23z %

Pulse-code Interface (COM2) RS232 =

7.4.8.7 NMEA:ZDA

Settings for synchronization with NMEA protocol and message format ZDA.
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7.4.8.8

NTP

The PQI-DE 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 also the DNS hostname of the ntp server. To use DNS it is neces-

sary to insert the DNS server in the IP-settings of the device (supported with firmware version v2.6.0).

Time Settings NTP

NTP Sever 1: IP address
NTP Sever 2: IP address
NTP Sever 3: IP address

NTP Sever 4: IP address

NTP Pollcycle [s]

60

0.0.0.0

0.0.0.0

0.0.0.0

0.0.0.0

123

123

123

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!

The connection to the server and the quality of the signal can be checked with the online diagnostic pro-
gram (see chapter 8):

Ae WinPQ lite 6.1.0 - 01.09.2021

B B

Gersteinformationen
WinPQ - Interface (CCCI)
Speicher
Systeminformation
SCADA
Zeitsynchronisation - Methode
PCAP

LUA

Details
JastSync
quality
siqal
Sommerzeit
syneSre
utcfracsec.dst
utcfracsecos
utefracseclsd
utefracseclso
utcfracseclsp
utcfracsecigic
utcsoc

Zeitzone

04.11.2021 06:34:38

04.11.2021 06:38:50

1

NTP 1

delay
error

offset

receivedTime

server

state

NTP 2
0.037280897521973 delay 0.031489849090576
0.018955707782883 error 0.015760183567185
0.038717263637461 offset 0.044249296188354
Thu Mov 407:38:31 2021 receivedTime Thu Nov 4 07:38:42 2021
ptbtime1.ptb.de server ptbtime2 ptb.de
ONLINE state ONLINE

NTP 2
delay
error
offset
receivedTime
server

state
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7.4.9 RCM (Residual Current Measurement)

In the RCM menu, you can set the parameters, which are used to evaluate the residual current measure-
ment. Here the residual current warning or residual current alarm thresholds refer to the rated limit of
residual current. In addition, a time delay for the RCM status change can be parameterised (e.g. change
from warning to alarm).

The transformer factor can be taken from the installed differential current sensor. The use of the residual
current measurement depends on the license D1, which can also be installed later (see Chap. 12).

DIN EN 62020 defines an RCM system, which monitors the residual current as a whole. In this case, the
RCM system consists of the PQI-DE from A. Eberle and an RCM converter.

In the menu RCM of the basic desktop a clear and interactive parameterization of the RCM input is possible.
The display in the WinPQlite is only visible when the RCM function has been activated via the device display
according to section 6.5.2.

First, the Conversion factor of differential current transformer must be defined. The differential current
input of the PQI-DE has a nominal input current Iy of 30mA. A transformer with a ratio of 600A:1A can
therefore measure a maximum differential current lgem,max Of 18A RMS at the PQI-DE:

A
=184

IRCM,max = 30mA *

Informative: The specification in the data sheets of the differential current sensors is usually standardized
to 1A with 600A:1A.

The limit values to be set (differential current warning threshold and differential current alarm threshold)
must be entered as absolute values. These refer to the primary rated limit of residual current of the differ-
ential current transformer. According to DIN EN 62020, recommended limit values are 150mA for the
warning threshold and 300mA for the alarm threshold. Please also refer to the white paper "Residual cur-
rent measurement".

%= WinPQ lite 6.4.0 - 06.02.2023

Connection settings Conversion factor differential current transformer

Rated limit of residual current IRN [mA] 05 ;‘f’n‘sfc’ls:;‘m' ElCEL L e 600

RCM

s HCH

Monitoring source

Rated limit of residual current (primary) [mA]

Alarming threshold of residual current [ma]
Straight slope of power dependent threshold adaption
TmAMWI

Maximum threshold [mA]

RCM state change delay [5]

Preview of the curve

Monitor IRCM

[300
100
|200
[

200

100

Total net-real power [kW]
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Depending on the application situation, it may be necessary to increase the warning and alarm thresholds
by a linear factor in order to cope with leakage currents caused by loads and to avoid false alarms on site.
For this purpose, the parameter Straight slope is available in [mA/kW]. If the value 0 is assigned to this pa-
rameter, no slope is stored. The differential current of the warning/alarm threshold at OW is selected as the
start value of the linear function. Depending on the slope parameter, a linear function is stored as a thresh-
old until the maximum threshold current is reached. Changes to the parameters are directly visualized in
the graphic. It is also possible to counteract leakage currents by reducing the frequency resolution (expert
settings).

In addition, a time delay for the RCM state change can be parameterized (e.g. change from warning to
alarm).

With the help of the parameter Monitoring source, it is possible to switch from the measured value "resid-
ual current” (iRCM) to the calculated value "fault current" (iFCM) for monitoring, in order to carry out
alarming for pure fault currents and not residual currents!

According to DIN-VDE 62020, only the measured residual current is permit-
ted for on-site alarming!

P Expert desktop RCM
In the "Expert desktop" area it is possible to specify the connected transducer type (#1). By selecting the
transducer type, the overall system consisting of the RCM transducer and the PQI-DE measures according
to the selected type. In addition, a cut-off frequency #2 can be defined depending on the transducer type:

%s WinPQ lite 64.0 - 06.02.2023

WinPQ Interface (CCCI) Parameter Name Value Default Value
Webserver Residual current measurement active v m]
S5H Conversion factor differential current transformer 600 600
Neiice deagrisuon Correction factor differential current transformer 1.Harm. {Re} 1 1
|P-Settings .
: Correction factor differential current transformer 1.Harm. {Im} 0 o
» License Manager
Modbus Correction factor differential current transformer 3.Harm. {Re} 1 1
4 Thresholds / Recording Correction factor differential current transformer 3.Harm. {Im} L] 0
Significance thresholds and filters Correction factor differential current transformer 5.Harm. {Re} 1 1
Norm Threshold Values Correction factor differential current transformer 5.Harm. {Im} 1] Q
Connection settings Correction factor differential current transformer 7.Harm. {Re} 1 1
Recorder Tri ~Threshold:
c(.:nr el ls O_ 3 Correction factor differential current transformer 7.Harm. {Im} 0 0
Oscilloscope Recorder (Trigger & Length)
o - 0
TRMS recorder (Trigger & Length) MNominal differential current IRN, secondary [4] 10,0005 0,0005
» Trigger to Binary Output Differential current warning threshold [% of IRN] 3333333 50
Residual Current Measurement Differential current alarm threshold [% of [RN] 66,66667 100
» Measurement supervision Differential current threshald hysteresis [% of IRN] 2 2
Statistics RCM state change delay [s] 3 3
oo ontal Auto-acknowledge RCM warning m] =]
» Recording settings S 5 -
% _ Monitoring source Monitor [RCM ~ Monitor IRCM
» Binary Recording
7 + A ]
» SCADA-Manager Maximum threshold current [% of IRN] 100 100
» Memory settings (recorder) Straight slope of power dependent threshold adaption [mA/KW] 1 4]
Syslog Converter type AC v AC
Temperature measurement easuring bandwidth [Hz] {only valid for type A, AC, B) 1000 1000
» Time settings
» User Management

Care must be taken to specify the warning and alarm threshold of the differential current in this range as a
percentage with respect to the secondary nominal differential current lgn.

® TypeA:
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Type A RCM systems are designed for type A residual currents in accordance with IEC TR 60755 (General
requirements for residual current operated protective devices), i.e. they respond as intended only to AC
residual currents and pulsating DC residual currents of their rated frequency, i.e. the mains frequency. The
response thresholds for residual currents with deviating frequencies are not defined. In the case of smooth
DC residual currents or AC residual currents of higher frequency, detection is therefore no longer ensured
with these RCM converters. An excessively large DC component in the residual current can even interfere
with detection of the net-frequent AC residual current.

Here the set limit frequency #2 is active.

Type B:

Many power electronics devices, such as uninterruptible power supplies, photovoltaic inverters or frequen-
cy converters, generate a bipolar square-wave voltage (clocked DC voltage) from smooth DC voltages
internally (DC link) or directly as output voltage, which modulates the sinusoidal output voltage with the
desired output frequency by pulse width control. Therefore, in the event of a fault, frequency converters,
for example, can cause fault currents with a frequency mixture of the clock frequency, with its harmonics
and the output frequency, in addition to fault currents with mains frequency and smooth DC fault currents.
In order to ensure comprehensive detection of residual currents when using this equipment, the RCM sys-
tems used for this purpose must also be able to reliably detect smooth DC residual currents and AC residual
currents with these frequencies. The standard for RCMs of type B requires detection up to 1 kHz.

Here, the set limit frequency #2 is active.
Type B+

RCM systems of type B+ differ from RCM systems of type B in their extended frequency range. The stand-
ard for RCM systems of type B requires detection up to 1 kHz. For RCM systems of type B+, the detection of
differential AC currents normatively extends up to 20 kHz.

Here, the set cut-off frequency #2 is not active, but the measured value is always determined from all spec-
tral components up to 20 kHz!

| |
0 e JUe ETPOTHT_ TR W0 I S e N Y I I S
20 a0 o ) om0 12000 ) == Te000 Frequerz ]

au uz) Mu3) BN vz Mus) B By Be BB “ ER
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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 Device designations

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

WinPQ Interface (CCCI) Parameter Name Value Default Value
S5H Company name Werksidentifikator Werksidentifikator
Device designation Factory name Werksbezeichnung Werksbezeichnung
ha=ttec Plant Anlage Anlage
> License Manager [Statl'on Station Station ]
Modbus
» Thresholds / Recording Street Strasse Strasse
» Binary Recording Number Nr Nr
» SCADA-Manager Zip code PLZ PLZ
» Memory settings City Ort Ort
5‘_:'5':'9 GPS coordinates N49.42889254E11.08919125 N49.42839254E11.08919125
: L':: ;j;j:mem Field Messfeld-Name Messfeld-Name
Group Messfeld-Gruppe Messfeld-Gruppe
Nominal voltage Messfeld-Unenn Messfeld-Unenn
MNeminal power Messfeld-Inenn Messfeld-Inenn
Nominal frequency Messfeld-f Messfeld-f
Power network configuration Messfeld-Leitersys Messfeld-Leitersys
[Device Geraete-Name Geraete-Name ]
Device type PQI-DA smart Geraetetyp
Maintenance rescurce text Betriebsmittelkennzeichen Betriebsmittelkennzeichen
The 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!

Tabelle 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
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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. 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 request, the IP
address is not set. If this function needs to be deactivated, the parameter “ACD (Address Conflict Detec-
tion): 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.

@ If an incremental update of V2.10 or newer is applied to a device with a firmware version lower
than V2.6, the ACD remains deactivated. However, the ACD is directly activated when the device is
delivered from the factory.

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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7.5.3 Thresholds and Recording

The menu tree Thresholds and Recording contains all parameters for Power Quality as well as all recording
parameters.

WinPQ Interface (CCCD)
device designation
IP-Settings

® License Manager
Modbus

/4 Thresholds / Recording \

norm threshaold values

Connection Settings

) Limit values Power Quality,
recorder trigger tresholds ‘

e e A e [T Trigger settings for sequence of events recordings

10ms TRMS recorder
Triggermessage binary output

Binary Recording Control

ecording paranmeter

* 200ms-interval

» 150/180-Period-interval
* 10min-interval

Zh-interval

»

» 1siinterval - Selecting the measurement values within the in-
» 10s-interval terval classes

»
»

M-zeconds-interval
Ml-minutes-interval

v

Oscilloscope recorder
\ * 1/2 cycle -recorder /

® Binary Recording

Syslog
» [EC 60870-5-104 =

* Timedaemaon
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7.5.3.1 Norm thresholds

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

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

® Default: Default setting

device designation Frequency 50Hz v 50Hz
1P-Settings Frequency ripple signal voltage [Hz] 168 168
~ A
Heense Manager Flicker bulb 230v v B30V
Modbus 3
4 Thresholds / Recording Normalized voltage L-L-Sp. [percent from UNCM] 100 100
T e B s hysteresis 1/2-Perioden-voltage [percent from UC bzw. UC/1... 1 1
Connection Settings tolerance band fast voltage change RVC, dd [percentfrom U... 1 1
recorder trigger tresholds threshold voltage dip (Dip) [percent from UC bzw. UC/1.73] S0 90
oscilloscope recorder trigger length thresheld voltage swell (threshold) [percent from UC bzw. UC... 110 110
d0nlIRRAS becord ey threshald voltages interruption [percent from UC bzw. UC/1.7... 5 5
Tri bi tput
rlggermessage 1nary outpy lower threshold 10s- network frequency /Hz 485 49,5
Binary Recording Control .
4 Recording parameter higher threshold 10s-Total network frequency /Hz 50,5 50,5
» 200ms-interval lower threshold 10min-voltage [percent from UC bzw. UC/1.73] 90 a0
» 150/180-Pericd-interval higher threshold 10min- voltage [percent from UC bzw. UC/1... 110 110
» 10min-interval threshold 10min-THD [percent] g g
> Zh-interval threshold 10min-voltages unbalance [percent] 2 2
2 R threshold short time flicker PST 1 1
» 10z-interval R .
) threshold long time flicker PLT 1 1
» N-seconds-interval ) .
» N-minutes-interval threshold 3 Sec -ripple signal voltages [percent from UC bzw.... 9 9
» Oscilloscope recarder Trigger-threshold 200ms-ripple signal voltage recorder [perc.. 1 1
» 1/2 cycle -recorder = limit table 10min-voltages harmonic (H2) [percent] 2 2
» Binary Recording threshold 10min-voltages harmonic (H3) [percent] 5 5
Sysleg threshold 10min-voltages harmonic (H4) [percent] 1 1
» -5
IECELFD-S I threshold 10min-voltages harmenic (H5) [percent] 6 &
» Timedaemon X X
threshold 10min-voltages harmenic (HE) [percent] 05 05
7.5.3.2 Connection settings
device designation connection configuration voltage inputs WTLL L2, L3, N ¥ VTLLLZ L5 N
[P-Settings reference voltage input Frequency measurement ULN v UIN
- lrj‘re:;e hanosy Power calculation without Unbalance Reactive Power ¥ without Unbalance Reactive Power
O us
4 Thresholds / Recording connection configuration current inputs CTLL L2 13, N ¥ CTLL L2 13, N
e E s Network type 4 - wire system ( three phase grid) v 4 - wire system [ three phase grid)
Connection Settings interval n-seconds-data class [s], 2.60 60 60
recorder trigger treshelds binary input for trigger interval-Power internal interval v internal interval
oscilloscope recorder trigger length interval N-Minute-data class [min] , 1.60 15 15
IS LSS = THD and THC calculation Ha0 v H4O
Tri bil tput
Tlggermessag-e DG voltage transducer factor (VT) 1 1
Binary Recording Control
4 Recording parameter current transducer factor (CT) 1 1
» 200ms-interval Transducer correction factor UL 1 1
» 150/180-Pericd-interval Transducer correction factor U2 1 1
» 10min-interval Transducer correction factor U3 1 1
> Zh-interval Transducer correction factor U4 1 1
> i CT correction factor I1 1 1
» 10s-interval .
~ CT correction factor [2 1 1
» M-seconds-interval .
» N-minutes-interval CT correction factor I3 1 1
» Oscilloscope recorder CT correction factor I4 1 1

The following basic instrument settings can be made in this menu item:
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P> Connection voltage inputs: 1, 2, 3, 4
VTLLLZ L3 N
V-circuit, grounding L1

V-connection (two voltage transformers)

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

S e L2 will be calculated from the device

P> Reference voltage:
Determining the frequency measurement input channel: U1, U2, U3, Une, U12, U23, U31

P Power calculation:
Simplified power calculation - without calculation of unbalance power
According DIN40110-2; with calculation of the unbalance reactive power
This setting has also an effect on the power values in the display of the PQI-DE

P> 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

P> Network connection:
4 - wire system ( three phase grid)
4 - wire system (unique independent phases )

3 - wire system

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

P> Binary input for power intervals:
internal interval
synchronised Power values at Binary Input 1
synchronised Power values at Binary Input 2

All power and energy intervals are synchronized to this impulse
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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: CT 600 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.

device designation trigger signal-hold time [s] 1 1
IP-Settings Frequency-hysteresis [Hz] 0,05 0,05
T
Mz s Frequency : upper limit [Hz] 50,5 50,5
Madbus F I limit [H 4485 495
: it b
4 Thresholds / Recording EauenoEloreimiti] ‘ :
T Frequency : threshold df 1/2 [Hz/s] 05 05
Connection Settings voltages-hysteresis [percent from UC bzw. UC/1.73] 2 2
recorder trigger tresholds Star voltage: upper limit [percent from UC/1.73] 110 110
oscilloscope recorder trigger length Star voltage: lower limit [percent from UC/1.73] 90 90
LimelIRMS ecord=y Star voltage: threshold dU 1/2 [percent from UC/1.73] 10 10
Tri bi tput
rlggermessag-e nary outpu Star voltage: thresheld dphi 1/2 /Grad 6 6
Binary Recording Control . o
4 Recording parameter Displacement voltage: upper limit [percent from UC/1.73] 30 30
» 200ms-interval Displacement voltage: threshold dU 1/2 [percent from UC/1.73] 10 10
» 150/180-Period-interval line-to-line voltage: upper limit [percent from UC] 110 110
» 10min-intenval line-to-line voltage: lower limit [percent from UC] a0 a0
» Jh-interval line-to-line voltage: threshold dU 1/2 [percent from UC] 10 10
Eglguienal Star voltage: threshold envelopentrigger [percent from UC/1.... 20 20
» 10s-interval X R §
; line-to-line voltage: threshold envelopentrigger [percent fro.. 20 20
» N-seconds-interval
» N-minutes-interval Displacement voltage: threshold envelopentrigger [percent fr... 20 20
» Oscilloscope recarder positive sequence voltage: upper limit [percent from UC/L.73] 110 110
» 1/2 cycle -recorder 9| positive sequence voltage: lower limit [percent from UC/L73] 90 a0
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.
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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".

device designation minimum recorder length (Nr. of items) 4096 4096
[P-Settings maximum recorder length (Nr. of items) 10240 10240

> License Manager Rekorder pretime (Nr. of items) 1024 1024
Modbus

| ltage ULE -> akti 1 1
4 Thresholds / Recording TSI Bve
T el lower voltage U2E -> aktive 1 1
Connection Settings lower voltage U3E -> aktive 1 1
recorder trigger tresholds lower voltage U12 - aktive 1 1
oscilloscope recorder trigger length lower voltage U23 -> aktive 1 1
il RMSecordey lower voltage U31 -> aktive 1 1
Trlggermessag_e Lo G lower voltage ULE -> passive 0 0
Binary Recording Control .

4 Recording parameter lower voltage U2E -> passive 0 0
» 200ms-interval lower voltage U3E -> passive 0 0
» 150/180-Period-interval lower voltage U12 -» passive 0 o
» 10min-interval lower voltage U23 -> passive 0 0
> Zh-interval lower voltage U31 -> passive 0 0
> St over voltage ULE -> aktive 1 1
» 10s-interval R

. over voltage U2E -> aktive 1 1
» N-seconds-interval
» N-minutes-interval over voltage U3E -> aktive 1 1
» Oscilloscope recorder over voltage U12 -» aktive 1 1
» 1/2 cycle -recorder | over voltage U23 -> aktive 1 1

Minimum recorder length: Setting of the standard fault recorder length

Maximum 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

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

Active Passive
4 Trigger signal hold time ) Tigger signal hold time
- = =1 - = =1
I : T
Lower 1 I
threshold ! . !
| | ' I
| IR | - | I ) I
Pre-event time  {mmmmm Pre-event time s
? 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)
|Samp|ing frequency : £0960Hz / 10240Hz 10240 40960 10240 40960

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

(40,960 Hz 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.

device designation minimum recorder length (valuee) 1000 1000
[B-Settings maximum recorder length (valuee) 30000 3000
BN oclManagey Rekorder pretime (valuee) 250 250
Hodbes = lower voltage U1E -> aktive 1 1
4 Thresholds / Recording
norm threshold values lower voltage U2E -> aktive 1 1
Connection Settings lower voltage U3E -> aktive 1 1
recorder trigger tresholds lower voltage U12 -> aktive 1 1
osdilloscope recorder trigger length lower voltage U23 -> aktive 1 1
ILTms IEMS, re:oréer lower voltage U31 - aktive 1 1
-E[:Ingaijr;is:rz?:gh:‘::r:rtpm lower voltage U1E -> passive 0 0
b Recording parameter lower voltage UZE -> passive 0 0
» Binary Recarding lower voltage U3E -> passive 1] 0
Syslog lower voltage U12 -> passive 0 0
» [EC 60870-5-104 lower voltage U23 -» passive 0 0
¥ Timedsemon lawer voltage U31 -> passive o o
over voltage ULE -» aktive 1 1
over voltage UZE -> aktive 1 1
over voltage U3E -> aktive 1 1
over voltage UL2 - aktive 1 1
Please see chapter 7.5.3.3 explanation trigger thresholds
Active Passive
4= Trigger signal hold time @) Tigser signal hold time
- = =1 I— - =1
Lower 1 ! I !
threshold | I L
! T ' [
L o oo fm | RS || .
Pre-event time  {mmmmm Pre-event time {mmmmm
s s ). Miin recorder time (s s ) Min recorder time
() Max recorder time () Max recorder time

Example recorder length:

3000 x 10ms (at 50 Hz) RMS values results in a length of 30 seconds for this recorder.
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7.5.3.6  Trigger of binary output 2 to 4

It is possible to assign all trigger events, the states of the RCM monitoring and the states of the measured
value monitoring to the binary outputs 2 to 4. In addition, the behaviour of the respective binary outputs
can be defined in the General menu. In the following, this chapter explains the various parameterisation
options.
P General
The General menu defined the behaviour of the binary outputs 2 to 4.
Here the relay can be inverted, which results in the following behaviour:
Invert relays - The relay behaviour changes from NO to NC
The following relay behaviour can also be selected:
Pulse - Short pulse wipe of the relay of one second.
Permanent - The relay remains permanently energised.

WinPQ Interface (CCCI) Parameter Mame  Value Default Valu
55H Invert relays O a

Device designation Operation mode  Pulse ~ Pulse
IP-Settings
* License Manager
Modbus
4 Threshelds / Recording
Morm Thresheld Values
Connection settings
Recorder Trigger-Thresholds
Oscilloscope Recorder (Trigger & Length)
TRMS recorder (Trigger & Length)
4 Trigger to Binary Cutput
4 Binary Output 2
General
Trigger
4 Bvents
Residual Current Measurement
Measurement supervision
* Einary Output 3
* Binary Output 4
Residual Current Measurement
» MMeasurement supervision
Statistics
Bimary Recording Control
» Recording settings
» Binary Recording
» SCADA-Manager
Syslog
Ternperature measurement
» Time settings

* User Management
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P Trigger

In the Trigger menu, you can define trigger events to which the binary output should react.

WinPQ Interface (CCCI)

» License Manager
Madbus

4 Thresholds / Recording
Morm Thresheld Values
Connection settings
Recorder Trigger-Thrashalds
Oscilloscope Recorder (Trigger & Length)
TRMS recorder (Trigger & Length)

4 Trigger to Binary Output
4 Binary Output 2

» Binary Qutput 2
» Binary Output 4
Residual Current Measurement
» Measurement supervision
Statistics
Bimary Recording Control
» Recording settings
» Binary Recording
» SCADA-Manager
Syslog
Temperature measurement

» Time settings

» User Management

Possible triggering criteria:

Lower / upper voltage

Parameter Name

S5H Undervoltage UTE -> active
Device designation Undervoltage UZE -> active
IP-Settings

Undervoltage U3E -> active
Undervoltage U12 -> active
Undervoltage U23 -> active
Undervoltage U31 -> active
Undervoltage UTE -> passive
Undervoltage U2E -> passive
Undervoltage U3E -> passive
Undervoltage U12 -> passive
Undervoltage U23 -> passive

Undervoltage U371 -» passive

General
Trigger Overvoltage UTE -> active
» Events Cvervoltage U2E - active

Overvoltage U3E -» active
Cvervoltage U12 -» active
Overvoltage U23 -» active
Cwvervoltage U31 -» active
Overvaltage UNE -> active
Overvoltage U1E -» passive

= Overvoltage U2E -> passive

Overvoltage U3E -> passive
Overvoltage U12 -» passive
Overvoltage U23 -» passive
Overvoltage U31 -> passive

Positive sequence / negative sequence

Envelop voltage trigger
Voltage step / current step
Phase change

Value

| Slef (o] 8lef (o] #]=F) (o] S0 Lo SESH L BT L S (o) fel (af Fah (o] e gl S DO REE L

Default Value

o oODo0oDoOoOSsS)sS S S SisS S 000000 Ss S 8 S s

Lower frequency / upper frequency
Frequency change
Lower current / upper current

Binary input

All trigger events can be set to the start of the event or to the end of the event (active / passive trigger).

i

Simultaneous parameterisation of trigger events and states is not possible!

With activation of the RCM function (see chapter 6.5.2), the active and passive trigger is also acti-
vated in case of overcurrent of the residual current lrem as well as the fault current lecwm.
Deactivation of the measured variables is not possible, therefore the respective parameter fields
are grayed out (from WinPQ / WinPQlite version 6.0.0).
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P> Events — Residual Current Measurment

In the menu, residual current measurement the different monitoring states can be assigned to the binary
output. Here a distinction is made between the following states:

Normal
Warning
Alarm

Error

In addition, a distinction is made between acknowledgement and non-acknowledgement:

Not confirmable - The relay remains energised until the status is left again.

Acknowledgement required - the relay remains energised until the status is acknowledged

on the device display.

WinPQ Interface (CCCI)
S5H
Device designation
IP-Settings
® License Manager
Madbus
4 Threshelds / Recording
MNaorm Thresheld Values
Connection settings
Recorder Trigger-Thresholds
Oscilloscope Recorder (Trigger & Length)
TRMS recorder (Trigger & Length)
4 Trigger to Binary Output
4 Binary Qutput 2
General
Trigger
4 Events
Residual Current Measurement
Measurement supervisicn
® Binary Qutput 3
® Binary Qutput 4
Residual Current Measurement
» Measurement supervision
Statistics
Binary Recording Control
» Recording settings
* Binary Recording
» SCADA-Manager
Syslog
Temperature measurement
® Time settings

» User Management

The relays are controlled based on the defined behaviour when entering the defined state.

Simultaneous parameterisation of trigger events and states is not possible!

Parameter Mame

Mormal (not confirmakble)

Warning (not confirmakble)

Alarm (not confirmakble)

Error (not confirmakle)

Warning (acknowledgement required)
Alarm (acknowledgement required)

Error (acknowledgement reguired)

Value

OO0O0OO0OO0oOG0ano

Default Val

OOO0Oo0Ooaoao
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P> Event — Measurement supervision
In the Measurement supervision menu, monitoring states 1 to 32 can be assigned to relays 2 to 4. The pa-
rameter setting of the monitoring states is described in chapter7.11.

WinPQ Interface (CCCI) Parameter Mame Yalue Default Value

* License Manager
Maodbus
4 Thresholds / Recording
Norm Threshold Values
Connection settings
Recorder Trigger-Thresholds
Oscilloscope Recorder (Trigger B Length)
TRMS recorder (Trigger & Length)
4 Trigger to Binary Output
4 Binary Output 2
General
Trigger
4 Events
Residual Current Measurement
Measurement supervision
» Binary Output 3
* Binary Output 4
Residual Current Measurement
» Measurement supervision
Statistics
Binary Recording Control
* Recording settings
* Binary Recording
» SCADA-Manager
Syslog
Temperature measurement
» Time settings

* User Management

55H Supervision state 1
Device designation Supervision state 2
IP-Settings

Supervision state 3

Supervision state 4

Supervision state 5

Supervision state &

Supervision state 7

Supervision state &

Supervision state 9

Supervision state 10
Supervision state 11
Supervision state 12
Supervision state 13
Supervision state 14
Supervision state 13
Supervision state 16
Supervision state 17
Supervision state 18
Supervision state 19
Supervision state 20
Supervision state 21
Supervision state 22
Supervision state 23
Supervision state 24
Supervision state 25
Supervision state 26
Supervision state 27
Supervision state 28
Supervision state 29
Supervision state 30
Supervision state 31

Supervision state 32

000000 O0ODODODODDOODODOODODODOOOODODDODOOODO OO OTG ONaG o

OO0 00D0DOO0OODOODODOODDODDODODODOODDODODODODOODODOAODRDO

The relays are controlled based on the defined behaviour when entering the defined state.

m Simultaneous parameterisation of trigger events and states is not possible!
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7.5.3.7 Control of recording via binary inputs

With the input signal of the two digital inputs, it is possible to start and stop the PQI-DE recorders.

The following functions can be started or stopped via the digital input:

All permanent recorder
Oscilloscope recorder
¥%-cycle RMS recorder

device designation Recording control with Binary Input none ¥ none

[P-Settings logic level recerding control Recording ist running with low gauge at B.Y Recording ist running with low gaug...
» License Manager

Modbus

4 Thresholds / Recarding
norm threshold values
Connection Settings
recorder trigger treshelds
oscilloscope recorder trigger length
10ms TRMS recorder
Triggermessage binary output
Binary Recording Control

» Recording parameter

To control the recording of PQI-DE with the eight binary inputs, nine settings are available:

none
Binary Input 1
Binary Input 2
Binary Input 3
Binary Input 4
Binary Input 5
Binary Input &
Binary Input 7

Binary Input &

With the function "logic level recording control" the signal may be negated.

Recording starts at low level and stops at high level
Recording starts at high level and stops at low level
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7.5.3.8 Residual Current Measurement

Via the menu, differential current measurement the parameterisation for the differential current monitor-

ing can be made.

A% WinPQ lite 6.0.0 - 15.02.2021

WinPQ Interface (CCCI)
55H
Device designation
IP-Settings
» License Manager
Maodbus
4 Thresholds / Recording
Morm Thresheld Values
Connection settings
Recorder Trigger-Thresholds
Oscilloscope Recorder (Trigger & Length)
TRMS recorder (Trigger & Length)
» Trigger to Binary Output
Residual Current Measurement
» Measurement supervision
Statistics
Binary Recording Control
» Recording settings
» Binary Recording
SCADA-Manager

Parameter Name

Residual current measurement active

Conversion factor residual current transformer

Correction factor residual current transformer 1.Harm. {Re}
Correction factor residual current transformer 1.Harm. {Im}
Correction factor residual current transformer 3.Harm. {Re}
Correction factor residual current transformer 3.Harm. {im}
Correction factor residual current transformer 5.Harm. {Re}
Cormrection factor residual current transformer 5.Harm. {im}
Correction factor residual current transformer 7.Harm. {Re}
Correction factor residual current transfermer 7.Harm. {im}
Mominal residual current IRN [A]

Residual current warning threshold [% of IRM]

Residual current alarm threshold [ of IRN]

Residual current threshold hysteresis [3: of IRN]

RCM state change delay [s]

Auto-acknowledge RCM warning

Value

1

0
0,00012
50

100

2

3

[m]

Default Value
[m]

1

1

1
0
0,00012
50

100

2

5

o

m With the parameter Auto Acknowledge RCM warning, you can activate automatic resetting of the
pop-up display-warning message.
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7.5.3.9 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 Yalue

55H (4261413984/FEQ00460) Source of Drag Counter  10T/12T data class
Device designation

Logbaok

IP-Settings

» License Manager
SD-Card parameter
Modbus
4 Thresholds / Recording
Factory parameters (EEPROM + Filesystem)
Norm Threshold Values
Connection settings
Recorder Trigger-Thresholds
Oscilloscope Recorder (Trigger & Length)
TRMS recorder (Trigger & Length)
» Trigger to Binary Output
Display
Statistics

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.

7.5.4 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 hinterval

1 seconds interval

10 seconds interval

N x seconds interval (range 2seconds to 60 seconds)

N x minutes interval (range 1minute to 60 minutes — basic setting 15 min.)
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WinPQ Interface (CCCI) s Total network frequency
device designation RMS value ulE f ulN
IP-Settings RMS wvalue u2E / u2N

» License Manager RMS wvalue u3E / uiN
Maodbus RMS walue ulE / uNE

RMS wvalue ul2

RMS wvalue u23

RMS wvalue u3l

Phasor value ulk / ulN
Angle from phasor ulE / ulM
Phasor value u2E / uZN
Angle from phasor uZE / uZN
Phasor value u3E / usN
Binary Recording Cantrol Angle from phasor u2E / u3N

l‘ Recording parameter l [ Phasor valus ulE / uNE
A [[] Angle from phasor ulE / uNE

4 Thresholds / Recording
norm threshald values
Connection Settings
recorder trigger tresholds
oscilloscope recorder trigger length
10ms TRMS recorder
Triggermessage binary output

OOoO0O00O0EEEEEEEE

» 150/180-Period-interval [] Phasor value ul2

4 10min-interval i [C] Angle from phasor ul2
voltagesvalues [] Phasorvalue u23
Harmenic ulE / ulN [[] Angle from phasor u23
Interharmonic ulE / ulN [] Phasarvalue u3l
Harmonic u2E / u2N [] Angle from phasor u31
Interharmonic u2E / uZN Value from positive sequence
Harmonic u3E 7 u3N [7] Angle from positive sequence
Interharmanic u3E / u3N Value from negativ sequence
Harmonic uOE / uNE [] Phase from negativ sequence
Interharmonic u0E f uNE Malueiiiomeze olysten

Harmonic ulz [7] Phase from zero system

Interharmonic ul? Unkalance u 2 (negatiw'[_:osit'w system] [percent] with sign rotation |
[7] Unbalance u0 (zero/positv system) [percent]
) THD from ulE / ulN [percent]
Interharmonic uZ3 THD from u2E / u2N [percent]
HD from u3E / u3N [percent]
THD from uOE / uNE [percent]

THD from ul2 [percent]

Harmenic u23

Harmonic u31
Interharmonic u31
Angle of Harm. 2.50 from ulEf ulM

o T -~ e me s men

All activated measuring values are permanently recorded in this data class.

Vvl T———"*“pquency
= Fill . . . . . . -
£l Rl—t.-ﬁlm With right mouse click you can activate or deactivate all parameters in this list

| RMSvelue wZEJU2N - it the function “fill”.
| RMS value u3E / u3N

| RMS value uQE / uNE
| RMS value ul2

With activation of the RCM function (see chapter 6.5.2) the long-term measurement of the resid-
ual current lgcm, the fault current lrem as well as harmonics of the residual current is activated in
the following data classes:

© 150/180 periods (3 seconds interval)

® 10 minutes interval

Deactivation of the measured variables is not possible, therefore the respective parameter fields
are displayed grayed out (from WinPQ / WinPQlite version 6.0.0).
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7.5.4.1 Disturbance recorder parameter

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

‘ Home

‘ Send ‘ ‘ Save ‘ ‘

Open own
templates

templates

Open default

device designation
IP-5ettings
Madbus
4 PQ application
PQ-parameter
General user-settings
Trigger-parameter
Oszilloskope recorder | User! )
1/2 cylcle -recorder | User! )
4 Recording parameter
» 200ms-interval
» 150/180-Perioden-interval
» 10min-interval
» Zh-interval
» ls-interval
» 10s-interval
» N-seconds-interval
» M-seconds-interval
4 Qscilloscope recorder
QOscilloscope data 3-wire- / 4-wire-

4 142 eylcle -recorder

| 1/2 cylcle -value, 3-wire / 4-wire-5y

» Timedaeman

Example:

Time difference [TineReso] zero crossing Referenzphasor Start time

Frequency [Hz]

RMS value from ulE /ulN

RMS value from uZE / u2N

RMS value fram u3E / u3N

RMS value from u0E / uNE

RMS value from ul2

RMS value from u23

RMS value fram u3l

RMS value fram il

RMS value fram i2

RMS value fram i3

RMS value fram iE /iN

Phase-real power L1

Phase-reactive power L1

Phase-real power L2

Phase-reactive power L2

Phase-real power L3

Phase-reactive power L3

Total -real power
Total-displacement-reactive pawer
Phase Total-fundamental-apparent power 5 G
Value voltages-Phasor from ulE / ulN
Phase valtages-Phasor from ulE / ulN

Value voltages-Phasar from u2E / u2N

AQDDDDDDDDDkHHHHHHHHHEH!

The % cycle recorder should also record the power and the frequency during a disturbance record.

With activation of the function RCM (see chapter 6.5.2) the recording of the differential current

Ircm a@s well as the fault current lecm in the oscilloscope recorder as well as the half-period recorder
m is activated.

A deactivation of the measured variables is not possible, therefore the respective parameter fields

are displayed grayed out (from WinPQ / WinPQlite version 6.0.0).

7.5.5 Parameterization of the temperature measurement

The recording of the temperature measurement variables is only availlable in the two data classes n-
seconds and N-minutes. These are deactivated by default. Therefore, it must first be activated.

L= WinPQ lite 6.1.0 - 23.07.2021

[ELY R [ N FS LSy
Power values
Energy Values
Temperature Values

4 M-minutes-interval

~

Parameter Mame Value Default Value

(m]

Afterwards, the properties of the temperature sensor can be entered in the Temperature

measurement tab:
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= WinPQ lite 6.1.0 - 23.07.2021

WinPQ Interface (CCCI)
S5H
Device designation
IP-Settings
» License Manager
Modbus
¥ Thresholds / Recording
» Binary Recording
» SCADA-Manager
Syslog
Temperature measurement
» Time settings

» User Management

Parameter Name

Wire mede

Resistor at norm temp

Norm temperature

Linear coefficient

RMS coefficient

Lower measuring range limit
Upper measuring range limit
Lower monitoring threshold
Upper monitoring threshold

Hysteresis monitoring

Value
4-Wire
100

0
0,00391
0

-50

Default Value
2-Wire

100

0

0,0039083
-53,775E-7

-50

For the connection type, the connection settings from chapter 5.7.2 must be taken into account. The
other values can be found in the data sheet of the temperature sensor. The last three fields are
independent of the sensor and lead to the generation of a PQ event if a limit is exceeded

or undercut.

The binary output can also be connected to the temperature input using the measured
value monitoring function (select group S - Other) (more on measured value monitoring in  *'

chapter 7.11).

Setup of measurands

Nsec

»F

P
45
4 Other
temp [temp]
(Y

The quantities in the "Value" column are rounded to five decimal places. Therefore, they are visu-
ally different from the factory settings, but contain the identical values!
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7.6 Online measurement values

The "Online function offers extensive analysis functions for online measurement values.

Measure values Harmonic 2 - 50 Inter-Harmonic 2 - 50 Frequency bands 2 - 9 kHz Device panel
i 1 1s - g
- Measure values n Voltage Ph-E n Voltage Ph-E n Voltage Ph-E D
. <7
) i s s )
Vector-Diagram n Voltage Ph-Ph n Voltage Ph-Ph n Voltage Ph-Ph Software Trigger
) I s s
oscilloscope-picture il Current H Current n Current
u FFT-Spectrum
Start screen of the online measurement values:
7.6.1 Measurement values
Display of online measurement values for voltages, currents, power and grid frequency.
Frequency Power Power factor THD Binareingange
2 4998Hz  PL: 000W  PFL: 100 | THDUIE: 619%) | [BLL @
P2: 002w PR2 100 | THD U2E: 200% B2 @
Voltage BI3: ®
P3: 001w PR3 100  THDU3E 209% :
UL 128V piotal -002ZW  PFNetz 100 THDUNE o00% B 2
e BRIV | | s 0,07 VA THD UL2: 186% B 2
o Phase Angle b
U B3V | | sz 08LVA 2 THD U23: oo0% B 2
UNE: 955V | |y oeaval | | P 0,00 — e x| | | B ™
vz 2006V Lsival | | P2 73,85 DL oo | B ®
uz3: 003V PHL3: 73,85 — T
U3t 23004V cos PHL1: L00] | o
cos PHLZ: 1,00 THD 14 000%
cos PHL3: 1,00 Symetrie
cos PH: 1,00 uu: -99,99 %
Current Reactive Power (fundamental) Distortion Power Reactive power total
I: 001A QL 000VAR DL 0,07 VAR Qu: 0,07 VAR
12 000A Qv 002VAR | D2 0,81 VAR Qz: 0,81 VAR
3 000A  QvE: 001VAR | D 0,63 VAR Q3 0,63 VAR
I 001A QY total -015VAR  Dtotak 150 VAR Q total: 151 VAR

Page 139



We take care of it.

7.6.2 Vector diagram

Zeiger-Diagramm

254 V718 A

12-152 A <-97°

U3E=230,7 V <2107 U2E=230.3 V <-30°

13=153 A <148°

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 14:22:53:779052 - 8192/23 199ms Online-Oszilloskop 2014-08-01 142259979028

&

BeabBanb Baant

I " : n 5 .
I u I ¥ i r = ] v w ]
142259800 142250820 142250840 142258860 142250880 142259900 142259920 142259920 142250960
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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/ 110mV

. NLLk Mool b e oVt b hngn Dior oo b o it ol ot bbb ot e bl b ol Uk 1 SYTERONN | RO TN L FORE VO LT
= r r— o ‘siom T

120m 16300 18000 Fredent [0

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

.= WinPQ lite 5.0.0 - 07.06.2019

| e A & |

©Online-Spektrum [2019-06-18 13:50:20]
0,05
ops |1
003 L
=
g
002 |
Il
Il
I
aon 11 ‘H”H |Channel Selection |
[k Y
1| [ A
B IAHARR: \
\‘ | ““ Il | '.\‘l‘n""‘ 'l"LL Bl "‘l il i H
A A NV I A A A s i Il dbipllibiilopalbic, ull "
2000 2000 6000 10000 12000 14000 16000
Mul) Buz) Eus) (Eun) (Buz Wus B @o) @e Hoc| (W
v W 23% | B 192.168.2.94:22 - Anlage Messfeld-Name Geraete-Name (13670) - [+ 150%

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.

Page 141



We take care of it.

7.6.5 Harmonic

From the Harmonics tab page, all of the current and voltage harmonics (2™ to 50™) 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 25" ordinal, the compatibility level of

IEC61000-2-2 has been stored for the 26" to the 50" 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_-_- — — — — — —-— — — - — = — ] =
1 3 5 7 [ 1 13 15 7 1 a z 5 F7l ) B 5 3 3 5 7

31 3 S ET] 39 a a3 a5 I5; 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 15 85 115 135 155 175 185 2185 ns 255 15 285 315 335 355 35 35 415 435 455 415 235

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 of the Interharmonics
between two harmonics are combined into one harmonics subgroup.

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

harmonic interh armenic
subgroup n+l subgroup n+2,5
harmonic
arder n n+1 n+2 n+3
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7.6.7 Supraharmonics from 2 kHz to 9 kHz

P The device characteristic "Supraharmonics from 2kHz to 20 kHz" is a device option
The card 2 to 9kHz 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 located in the 8.9 kHz band.

Bmv

22kHz 26kHz 3kkz 34kHz 3,9 kHz 43kHz 47 kz 51kHz 55 kHz 59 kHz 63kHz 67 kHz TLkHz 7.6 khz 8kbz 84 kHz 88 kHz

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

3
2

the top right.

7.6.8 Software trigger

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 Import function can be used to load all measurement data from the PQI-DE to the PC and to
evaluate it there.

== WinPQSmart 04.02.2015

| 4 Recorder Data

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

Data class active — measurement data available

200ms TRMS ) :
3= TRMS Inactive Data class not active — no measurement data

* 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

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 17:20:01 - 11.03.2016 19:35:17 - 73Kb
11.03.2016 19:35:29 - 11.03.2016 21:56:43 - 76Kb
11.03.2016 21:57:57 - 11.03.2016 23:30:01 - 63Kb

Select the interval data classes
3 permanent recorder files available

» [C] 2h 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
+ [ 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.

A Fekarder Gaten 2014-09-11 1445:53.304907 - 4095 399ms i Messwert-Panel [2014-09-11 14:45:53] - 6 2014-09-11 14d5:53.704808
oscul B9 | T
1507 240
4 10min 10 ||
11.09.2014 13:30:01 - 11.09.2014 16:06:08 - 88Kb B0 |
11092024 160612 - 12093014 103001 - 415K o | \ e — — — — — — — — — —
- 20 |
1 -160
» 105 0
ts 2B [ 5 A a 5 A A y A A A
» Mmin #0 | \ / A { \ A A\ \
Asyne 180 | | I I I \ I | | f {
4 Rec 80 f { \ 1 | | | f / 1
a0 0 | 1 B T N A W S wy e
Osc 11002004 13455372100 B 1t \ i\ I 1 v i \ .
anp ] \ ) 11 Wi | \ ]
Hp 11.09.2014 13:46:08:42500 \ T \ / | \ \ \ 1V W)
Ereignissrekorder Daten s 380 |
240
10 |
80
0 \
w0 | | \ 1\ I [\
160 | ! | l
240 | |
sscut2®® | 7 \ 7 1
200 \
200 |
o
200 1 Y
4 [T Osailloskopiache Doten 3-Leiter- / &-Leiter-System 400 |
¥ oscul \ \
] oseu2 oscu3 | 7 I
¥ oseu3 400
] oscud 200 { - / { " f 4 4 | Y fo
¥ oscutz | [ \ \
¥ oxeuzs o \
] oscuzl =
B oscit [y-00
B essiz
] osei3 osun1 ¥ | |
I esci0 a0 / \ .
20 | I \ \
[ 1 “ 1 Y \
200 |/ S N A \ \ f \ \ \
f .
w0
Y 907
1404552350 144553400 14455350 144553500 144553550 144553600 144553550

Example: Oscilloscope recorder — selecting voltage L1, L2, L3, L12, [23, L31
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T 1 T T
| | | | | | |
{ | |

Auto Scaling

il
[ Stack
L

/ A fa" Copy data

| \ |
| ! 4 Copy image

P> Functions:

scaled manually.

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

Right-clicking the graphics with the mouse will open the following menu:

Marker

Files Sealing
ul v
Manx 250
Min IBU‘

’ Auto scale all

J |

Scale

® Stack — associated measurement data can be represented with a common

separated

Example: presentation of voltage L1, L2, L3 in two variants

[re——"

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

scale or
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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
inserted, 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-DE 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

4 Recorder Data

200ms TRMS
35 TRMS

» [7] 10min TRMS

» [ 2h TRMS
1s TRMS

» [V] 10s TRMS
variable second interval TRMS

» V] variable minute interval TRMS these records.
Async

l.e. the disturbance records which were
> Disturbance recorders —

[F] PQ-events recorded during installation

Main folder mark all data files

Mark only selected files to delete only
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7.9 Evaluating measurement data offline

The Archive 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[] 10rpietaiss If you click on the file all available
[ @ b2.02.2015 12:08:04 - 05.02.2015 10:36:07 _
> B 20 TRVS measurement date appear.
[ 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 Scaling Marker G 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
[0 13.06.2015 22:10:01
» [C] 2n TRMS
[0 15 TRMS 220
» [ 10s TRMS
[ variable secand interval TRMS
» [ variable minute interval TRMS
[T Async
» [C] Disturbance recorders
[ PQ-events
» [ Labor
4 [ schalthaus
4 [[] 14094482: PQI DA Smart
[ Recorder Data
[0 PQ-events o o

uextrul_min [V]

» [ 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
[Z] Harmonic 13. order
[C] Harmonic 14. order
[C] Harmonic 15. order
[C] Harmenic 16. order 02
] Harmonic 17. order Mo 08.06. 00:00 Di 09.06. 0000 Mi 10,06, 00:00 Do 11.06. 00:00 Fr 1206, 00:00 Sa13.06.00:00
[C] Harmonic 18. order

[Z] Harmonic 19. order
1 Uarmmnis Y e

ulhs [%]

Example: selection voltage extreme value and 5™ harmonic L1

7.9.1 Edit measurement data

With the icon Chart, the following functions are available:
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P> Copy data:Copies all the data displayed in the Windows clipboard

Start Einfagen Seitenlayout Farmeln Daten Ubi

iy
_J] # Calibri
infligen F X U~
- s J =

i
I
]

Zwischenablage & Schriftart [F] A
F8 - ( |
A B = D E

Time ul [V] u2 [V] u3[v]
26.01.2015 12:08 229,908829 230,371948 231,529633
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 231,6606489
26.01.2015 12:08  230,21347 230,3054%4 231,4431
26.01.2015 12:08 230,140366 230,250192 231,453842
26.01.2015 12:08 230,1408609 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 | 26.01.2015 12:08 230,420013 230,432693 231,702087

13 26.01.201512:08 230,316681 230,510208 231,799652

14 26.01.2015 12:08 230414185 230,7030604 231,960907

15 26.01.201512:08 230,387589 230,6061697 231,885923

BB lwe(wawv s wme

Example: Measurement values in MS Excel
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.

= WinPQsman 04022015 T - - — - o & il

- - 20050126 143605 000000 . 163673 814550 Messwert-Panel [2015-01-26 12:08:06] - 89 2015.01.27 03 7700000
 Verteily
4 14063327: Geraste-Name
4 Raskorder Daten
200ms TAMS
35 TRMS.
» 10w TRMS
nTRMS 2
415 TRMS
26012015 12:07:53 - 28012018 003658
» 10 TRNS
Variablas Sakundenintervall TRMS

Vasiables Minuteninterall TRMS.
> Suurschriet Rekeorder
» B Ereignisse
» Labor
> UW Nord

] |
el ! ¥ d
Je i ! D""T" i W -,H‘wv.'r‘w""‘{

. fv o N‘MM A :
W U 'M“’kk T

e A Mo, A
P i/ W i

M

Eftektivert L3E / U3N
Effektivwert uDE / UNE

8011890 81,2000 2601 2100 2601 2300 2608 2300 2700000 70,0100 o020 o100

OFE@EE~E Y E S
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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.

SEHEHAN Q™ - AT IDEH W41 F3rH

e i 3 1 08 | a eperie | e i 3 1 205 aeperie A s 3 1 21 a eperie
e e e e sz
I Foli Gardl] [T - Harmoncsche [Aarmonis.che_
= = — Gmmnn U-BM U Gome G Goee O
oot T i e cowtarmaes |l [ f "o ax  zmen 2w oema rms zesn  zess
P——— 1 Lt P s nmmn T2y omen amn o oz
H In ame  zew  omm oma iz ime
o= sicht EW £0180 (Leier Erae) h % DA% nERh 0mI%  GMI%  Aga% 0o
: ox  omu  sen  omsm  oma  amew  omsw
H san  oamw  aas  ome  ames  oma  ama
: Ga omn  sma  omn  soua  amw  ooew
H sax  oma  omes  omw  amw  amih  amee
® 6% amex  ams  omex  bmex  amex  amsx
B N PO D . R " Beh aos  owbn  omen  amen  aaes  aoen
s s T s uBBUBDLD® TN DE TS GG e w 2 as% nasw sau omi% amax amsn oman
I 3% bau amw  omn  amw  smx  aarw
frar “ six ama  oma omw  amix ama  ame
i Geu  nsar  oon  omin  omx  Amex @it
- S nms  oma  oms  omx  amax  0mew
@ 3% amu smx  omn amx amn aoew
= 5 s nma  ema  oma  omew  fm o
: i a2 bmE  omin 2@ 2en eorw  omi
: » sax  iden  wa  sma  aoux  smen  ams
: H fn omen owen  ome pein  dmw  omen
- — (111 z i nwe  ama  omie  amie s ame
[PIIPRRR . 11 . 1. | 3RS 1. ] z 13 ama o ama  emn oma oma
[ — oo o e pr— F % ome  ame  ome  amix  ama  ame
ot s | = 3 o ms o am o
| | H WA ame  aate  omew @k hadk  noex
e —_—_—_— . sl . = WA ama  ems  oma  amew  amew  ama
R B e 3 WA ama ek omew  smex sk amr
OO i i s il riralal c oo EeeveResaaEa AR » wn  omw  sames  ooen  ouen  amn  nmin
" — = WA ama mn o amx  nauw  amex
remsoesms  amsmw moie moME  mu Sfe Een 0 G » WA BT DK 0DIN DA doe%  pmew
e = ;s L3S s omI% BN amIN nEEs
a— = % nmw sy DT % ams% ams% nmew
monmets . v u WA oma  omn  oam  am  ama ama
fomutoeww  mEV mmev mmv mmev @V mv p Wx omea  ama oma  amx  imiw  2zse
fommlzoeww v mmv memv mav @y mv » A wma ama S tmw  ama ama
fommaiaoemw v mmav memv mav @y mv = Wn ome  gmin  om  smex  amia o
gty o - 2 H Wy ama  omA  omn  ames  amx  oan
e 8 h > Wma wmsa ama omsw  smix s oz
rateilaphd s [ 1 - —r T T L
. mn ama  oma  omew  amew  ama  oua
promrirames ° D i I | P wr sma  ama omw  amx  amx  amex
RS N 4 . h Wmh ama  amn  omen  ames  ama  ame
35 7T 3 N BB P B NLDNDANDNYNELES . “ . i v L= Soax. S x. i
s Wk ama  smen  oma  ama  aaa  acw
= W% oma  ama  omw  omx  ama  amsx
a Wx sous  amk  omw  amx  amk ok
P Wmx oma  oma oa  amx amew  omex
. WK won  awen  oaw  smx  amx ook
P Mm% o ams  omes  amx  amw  ama
| o [ =1 frrrrTT I P e

7.9.3 Voltage harmonics and interharmonics

r'l'l

With the Icon Voltage 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 Current you can reach the statistics of the current harmonics, current 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

2844

142 A

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 Importing measurement data from an SD card

The function Import from SD card is used to transfer selected measurement data from the SD memory card
to the PC.

Flease select the folders to be imported:

PR Computer =
[> ﬂ-’ Lokaler Datentrager (C:)
I = Lokaler Datentrager (D:) > Highlight a Folder
4 5P SDHC (B P> Press "Select" to Import
4 | Anlage_Geraete-Mame_14084041
4 | 2016
w3 -

Ordner: 2016

[ Ok ][ Abbrechen ]
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7.11 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)

7.11.1 Parameterization of an 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 Name Value Default Value
Norm Threshold Values Active m] o m]
Connection settings Measurement ID 0 o 0
Recorder Trigger-Thresholds Threshold 0 0
Oscilloscope Recorder (Trigger 8 Length)

. ~ Hysteresis [3 of threshold] 0
TRMS recorder (Trigger & Length)
hold ier than threshold

» Trigger to Binary Output Monitor for Higher than t
Residual Current Measurement Description
4 Measurement supervision

Supervision state 1

Supervision state 2

Figure 3: Parameterization of the supervision state

Hence the supervision state has to be activated first (1). The measurement devices are able to log many
thousands of measurands. To identify them clearly there are used the measurement IDs. With the meas-
urement-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 has to 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 (1), 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 w

4l
» Geradzahlige Harmanische
4 Ungeradzahlige Harmanische
L
43
Harmonic 3. order [uTh3]

Harmonic 3. order [u2h3]

262912 Q, Harmanic 3. order [u1h3] Cancel 0K

With the chosen Measurement-ID the next step is the threshold (3). The threshold has to be tipped in as an
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).

7.11.2 Parameterization of the reaction after exceeding the threshold

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

Binary outputs:

4 Thresholds / Recording

The binary outputs 2, 3 and 4 can be triggered on the oscilloscope-/TRMS- D Dl s
Connection settings
recorder (tab Trigger) or the measurement supervision (tab states > Meas- Recorder Trigger-Thresholds
. . . . Oscilloscope Recorder (Trigger & Length)
urement supervision). If the binary output should be triggered on the TRMS recorder (Trigger & Length]

measurement supervision, all ticks in the column Value of the tab Trigger ~ * ™o ey oues

4 Binary Output 2

has to be neglected (chapter 7.5.3.6). There will be a mistake in the parame- General
Trigger
terization, if this step would not be done. Afterwards the supervision states, 4 Events

Residual Current Measurement

which have to be triggered, can be ticked.

Measurement supervision

Oscilloscope-/TRMS-recorder:
The table with possible events of these recorders contains also the supervision states. They are placed in
the bottom.
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7.11.3  Evaluation of the supervision states

40 Recorder Data

[ & 200ms TRMS
O & 3sTRMS
The evaluation of the states with measurement supervision, which are trig- :g v
gered with the oscilloscope- and/or TRMS-recorder, can be done with the g 115 TRMS
> | 10s TRMS
Import-function of the WinPQlite. The triggered disturbance records are in the g | varizble second interval TRMS
> | variable minute interval TRMS
tab Disturbance Recorder, for more informations about evaluating disturbance » O asyne
. 4 [ 4 Disturbance Recorders
records chapter 7.7 is recommended. 4 [ & Oslloscape Rekorder
[ #f 0sc 17.02.2021 21:10:00 162Kb
» [ i 10ms TRMS Recorder
O PQ-Events

@ The export of the parameterization of Thresholds/Recording will
make this evaluation easier (chapter 7.4.1). Because it helps to differ-
entiate 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 informations
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 the Online Diagnostic, the most important information of the PQI-DEs can be read out via
Streaming. The device status can be seen as well as the complete device properties.

Delete Device
Stream Data

Calibration
Update Firmware

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 lastSync: 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 sl e
lastSync | 02.08.2021 12:29:06 | SErver 192.168.1.10
WinPQ - Interface (CCCI) 4 L
quality |0 | state | OFFLINE
Memory 3
signal l Q0 |
System Information s =/
Summer time | False |
SCADA r =
syncsne NTP |
Time synchronization - method -
Timezone 1 |
PCAP = —
utc.fracsec.dst |0 !
LUS utc.fracsecfos . 2157 |
utc.fracseclsd | 0 i
utcfracseclso |0
utc.fracseclsp |0 |
L =
utc.fracsecigic I 15 I
utcsoc | 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 user name and password whether the user has the re-

Save password quired rights for this function.
| Concel |[ ok ] I
"Error " If the password and or the user name 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 meter via the SSH tunnel is automati-
cally disconnected!

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

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

LesyManaosm ey Click on "Edit user" in the device settings.

Online Diagnostic

FabianLeppich L.
—_— Enter the user name of the administrator
Passuort Speicher [ and the corresponding password.

User Role Login attempts  State

Administrator administrator 0 Active P |

Operator operator 0 Active /‘ l

Userl user 0 Active /‘ '

User information is downloaded from the
meter and displayed.

Close

P> Functions:

r 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.

Password requirements:

Username; Administrator

Min. password length: &
Comment: Generated by WinPQlite

Min. lower case letters: 1
Role: administrator -

Min. capital letters: 1
Suspended:
Min. Mumbers: 1

Login attempts: 0 Reset login attempts

Min. other characters: 1
Password: Password Confirm

[ Cancel ] [ Save ]

. S . . . . .
Click on to transfer the settings to the instrument, 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:

Click on Para to download the complete instrument parameterization from the
measuring instrument.

FabianLeppich

Enter the user name of the administrator and the associated password, since

£ Passwor peichen [y the policy can only be set by the administrator.

Basisansicht A

asisansicht Changing the interface from the basic view to the expert view
Expertenansicht

Service %
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L= WinPQ lite 5.0.0 - 19.07.2019 (Software Mode)

WinPQ Interface (CCCT)
SSH
Device designation
IP-Settings

> License Manager
Modbus

» Thresholds / Recording

» Binary Recording
SCADA-Manager
Sysleg

» Time settings

User Management

Parameter Name

Maximum number of failed lagin 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 lstters in passwards
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

= - BT =TV

In the menu item User
administration parame-
ters the
necessary

can be defined in addi-

following
parameters

tion to the password
guidelines:

@ Maximum number of failed logon attempts: Number of logon attempts on the device before a us-

er 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-DE

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. ",XXX_v2.0.0_13390.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: ", XXX _factory v2.0.0_13390.zip ". The factory update should only be used in consultation with
product support.

The power supply of the device must remain active until completion of the complete restart,
which is automatically triggered as part of the update!
10.1 Firmware update with software WinPQ lite

Delete Device
Strean. Lata

Calibration

Firmware-Update

Device Status
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The General setup device function tile can be used to carry out a firmware update for the PQI-DE measur-
ing device.

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

The m function is used to transfer the firmware to the network analyser.

| .« Data (D:) » A-Eberle-Produkigruppen » PQ festinstalliert » PQI-D smart » Firmware Smart »

Organisieren = Neuer Ordner = O @
Favoriten sl Name Anderungsdatum Typ GréBe
M Desktop { PQI-DA_Smart_RC0.zip 22.08.2014 16:45 ZIP-komprimierter... 1270 KB
4 Downloads L
% Dropbox 1

< Zuletzt besucht

] Bibliotheken
=, Bilder
‘. Dokumente L\)
<4 Musik
!, Videos

Dateiname: ~ |Firmware (*.zip) - ]

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

Since firmware version 2.12, 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 documentation.

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-DEs 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. Calibration PQI-DE (license required)

The power analyser PQI-DE is factory calibrated and shipped with an appropriate test certificate. Depending
on the application, calibration and adjustment can also be carried out directly at the installation site using
the additional software. This software functionality is subject to licensing and can be enabled using a li-
cense code.

The calibration software is available from version WinPQ_lite V5.1 onwards.

P> Requirements for calibration equipment
According IEC61000-4-30 class A the PQI-DE has an accuracy of < 0.1% for voltage measurement. The refer-
ence measurement device must meet a minimum accuracy of 0.02% (e.g. Fluke 8508A or Agilent
multimeter 34410 A). The voltage source has to deliver a sinus signal with 100 V (50 or 60 Hz) with a THD >
0.1%. In addition a current source with a sinus-shaped signal of 5 A (50 of 60 Hz) is required.

P> Calibration process with the WinPQ lite software

The calibration process with the WinPQ lite is completely guided by an assistant. The complete process with
the corresponding instructions is described by the software wizard. The calibration wizard is started by the
settings menu of a PQI-DE, see next figure.

Delete Device
Stream Data

Calibration

Firmware—Upd:—.[&
Device Status

Starting the calibration requires a valid license key. Please enter the key in the corresponding input field on
the start screen page.

The wizard guides the user throw the complete calibration process. Please follow the instructions of the
assistant.

P> Creation of the calibration test report certificate
After successful completion of the calibration process the PQI-DE performs an automatic restart and is then
again ready for operation. At the end of the calibration process the software automatically generates and
displays the corresponding test report certificate with the specified calibration parameters and results in
PDF format.
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12. License Update PQI-DE

The network analyser PQI-DE 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 codes 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

S5H Expiration date 2106-02-06

Device designation Licence key 19025728-14E94923-E6D6D206-A911TAGA
IP-Settings

4 license Manager
Feature B1: Sample Rate 40 kHz
Feature P1: 1EC 60870-5-104
Feature P2: IEC 61850
Feature D1: RCM
Feature F1: PQDIF-IEEE 1158.2/2019

The following options are available:

B1: 40.96 kHz sampling (2 kHz to 20 kHz harmonic measurement)
P1: IEC 60870-5-104

P2: IEC 61850

P3: Modbus Master recording

D1: RCM — Residual Current Monitoring

F1: PQDIF regarding IEEE 1159.3

Licences should be sent to the unit without further adjustment of the parameterization and
@ their acceptance checked in the display/online diagnosis. Only then are individual parameters of
the added option available.
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13. SCADA

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

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

[ Parameters | Modbus
Time setup |[EC60870-5-104
Basic setting IEC61850

Memory
Interface config.
SCADA

13.1 Modbus

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

Data class Measurand ‘ Functioncode

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:

Event ‘ Functioncode

Messages (states of 2 binary in- and -outputs, 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

Page 170



\

a-eberle Zm.

We take care of it.

13.1.1 Modbus data 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 con-
tact our Support.

13.1.2 Modbus settings

Settings of the Modbus TCP and Modbus RTU interface can be changed via the device setup.

[Modbus TCP
Modbus RTU

13.1.2.1 Modbus RTU

You can enable Modbus RTU. Modbus interface is fixed assigned to COM1
Modbus RTU

[Modbus RTU activated
Interface /dev/uart1
Baudrate 115200
Parity even
Slave ID 17
Mode RS232

The interface can be changed to Modbus RTU RS232 or RS485.
13.1.2.2 Modbus TCP

Modbus TCP is deactivated by default and can be enabled at this point. The port number can be set-up.
Modbus TCP

[Modbus TCP activated
Port 502
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13.1.3

WinPQ Interface (CCCI)
S5H
Device designation
|P-Settings

» License Manager
Modbus

» Thresholds / Recording

» Binary Recording
SCADA-Manager
Syslog

» Time settings

» User Management

Set-up parameter Modbus with WinPQ

Parameter Mame Value Default Value
TCP Server activated v a

RTU Server activated =] a

Use Modbus Gateway (own 1D=250) m] o

Modbus Gateway Slave Timeout [ms] 1000 1000

TCP Port 502 502

TCP endianness Little-Endian Litte-Endian
Serial Interface COM 1 Com1

RTU Slave ID 17 17

RTU endianness Little-Endian Little-Endian
Baud rate 115200 115200
Parity Mone Even
Interface mode R5232 R5232

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

Serial Interface
Baud rate
Parity
interface mode

RTU - byte order

» Parameter TCP/IP

TCP Server activated
TCP - Port
RTU - byte order

Activation of Modbus RTU

Selection of the COM interface used (COM1 / COM2)
Baud rate of the serial interface for Modbus RTU
Serial port parity for Modbus RTU

Switching between RS232 and RS 485

See chapter 13.1.3.1

Activation of Modbus TCP
Changing the TCP / IP port for Modbus TCP / IP
See chapter 13.1.3.1

P Parameter Modbus Gateway (see chapter)

TCP Server activated
Use Modbus Gateway
TCP - Port

TCP - byte order
Serial Interface

Baud rate

Parity

interface mode

RTU - byte order

Activation of Modbus TCP

Activation of Modbus Gateway

Change of the TCP / IP Ports for Modbus TCP / IP

See chapter 13.1.3.1

Selection of the COM interface used (COM1 / COM?2)
Baud rate of the serial interface for Modbus RTU
Serial port parity for Modbus RTU

Switching between RS232 and RS 485

See chapter 13.1.3.1
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13.1.3.1 Byte Order

According to the Modbus specification, data are 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

illustrates this with the example value 0x1A2B:

13.1.3.2 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 default configuration, the soft-
ware is operated in Little-Endian mode. The following examples illustrate the variants:

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

P 32Bit-Wert 0x1A2B3C4D - Mode Big-Endian:
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13.1.3.3 Data bits
By default, a Modbus packet with 8 data bits and one stop bit is built up at the measuring device.
13.1.3.4 Data Types

The Modbus implementation in the PQI-DE 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:

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
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11 Dip, Voltage U3E

12 Swell, Voltage U3E

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

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.
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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:

0..23 Sub seconds in 100 ns increments

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 winter time (0) or summer time (1)

13.1.4 Modbus Gateway

The measurement device can be parameterized as Master in a RTU-bus. This Master is able to transform
the data transparently to Modbus TCP. In this case the measurement device acts as a TCP-Server. The coun-
terpart is the TCP-client. With RS-232 are two participants in total allowed on the bus, with RS-485 32.

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
13.1.3 should be parameterized.

With these settings the TCP-Client could 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 5.7.1.2.
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13.1.5 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 is possible. In addition, the solution is
able to read third-party components such as meters, energy measurement technology or even door con-
tacts 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 PQI-DA smart and PQI-DE devices (see Chap. 12).

13.1.5.1 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 I-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.

Modbus RTU adaptation:
The I-Sense devices are preconfigured on the R$485 bus with the following settings:

Baud rate: 19200
Parity: Even
Accordingly, these parameters have to be set on the PQl:
Baud rate = 19200
Parity = Even
Interface = RS485
Activation of the function ,Modbus Master”

Open the "Modbus" tab, select the Modbus RTU Slaves tab and activate the checkbox:
b= WinPQ lite 7.1.0 - 04.08.2023

5D-Card parameter * | | Parameter Name Value
&licdbus [4278190730/FFO0028A) Activate Modbus Master o

Modbus RTU Slaves
SEEEIES == (4278190731/FFO00288) Polirate [s] 1
» Slave A

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

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)
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Deactivated registers 1-4: 4x |_live

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
» Template

Starting with WinPQ lite V 7.1, a template file "I-Sense_ModbusMaster_16-feeders.xml" with 16 acti-
vated I-Sense devices is already supplied in the "Customer/Eberle" folder (2) in the template area (1).
This only has to be adapted to the number of active feeders. All other settings are already selected
for the application.

WinPQ - Schittstelle (CCCI)
Webserver

SSH
Gerstebezeichnung
TCP/IP - Einstellungen

Parametername Wert ‘Werkseinstellung
TCP Server aktiviert =] =]

Expertenansicht v

o o 1 Senden

Vorlage Offnen

RTU Server aktiviert

A\, Offnen y Eigene Yorlage &ffnen

AGenare e e 4 I > DieserPC » Lokaler Datentrager (C) » Programme > WinPQlite > Templates Speichern

Signifikanzschwellen ur) Export (CSV)
MNorm Grenzwerte Organisieren »  Neuer Ordner

Anschlusseinstellungen Werkseinstellungen

matraPDF
Rekorder Triggerschwel
Oszilloskop Rekorder (
TRMS Rekerder (Trigge: N B custoper

» Trigger auf Bindrausgan) me | QN e—

» Messwertaberwachung . B intem G
Statistik Southr,

Binare Aufzeichnungsst

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

Name 3 Anderungsdatum Typ

E \SenseiModhl.lsMasteL'lﬁ-feiﬂels.xml 20.09.2023 06:17 XML-Datei

13.1.5.2 Parameterization of the Modbus Master for Third Party Devices

For the physical structure of the bus, the general information from Chap. 5.7.1.2 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.

P Global settings
On the tab "Modbus RTU Slaves" the function Modbus Master has to be activated first and the poll rate has
to be selected. A minimum of 0.1s is permitted for the poll rate, which can only be reached by the process
for individual slaves and registers. Generally it has to 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
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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.

‘e WinPQ lite 7.1.0 - 04.08.2023

SD-Card parameter 2 Parameter Mame Value
iAot [4278190730/FFO0028A) Activate Modbus Master v
4 Modbus RTU S
il S (427819073 1/FF00028E) 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 rolling 10min average value of the I-Sense is
saved at the 10min 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 A || Parameter Name Value
» License Manager (2701131776/A1000000) Activate slave v
5D-Card parameter (2701132032/A1000100) Modbus address 2
9 e (2701122288/A1000200) Storing interval [s] 1s “
4 Modbus RTU Slaves
(2701132544/A1000300) Little Endian a]
> 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.

P> Register settings

For each register several individual settings are possible. These are reached by opening of the respective

slave:

‘= WinPCQlite 7.1.0 - 04.08.2023

Use register: De-/activation of the register

IP-Settings Parameter Name Value Default Value
» License Manager (2701193502/A1010500) Use register v v
5D-Card parameter (2701193848/A1010600) Register address 2 2
alModbes (2701199104/A1010700) Conversion factor t... 1 1
4 Modbus RTU Slaves
N (2701199360/A1010800) Measurement ID |_L2_live (i I2_live) (2686452224) 2686452224
4 Slave B (2701199616/A1010900) 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

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.
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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 Siaves
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
. X » 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::‘;;
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 Functioncode: 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).
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13.1.5.3 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 Scaling Marker Send: pq.listMbMasterData(l)
) ModbusMaster Values
[ W 05.08.2023 10:42:08 - 06.08.2023 20:47:36 - 972Kb " e
[ W 06.08.2023 20:47:38 - 07.08.2023 14:27:29 - 525Kb Slavel ('STart) ):
; 2 . Timestamp (UTC): 2023-86-23, 14:12:06
[ W 07.02.2022 14:36:39 - 07.08.2022 16:50:01 - 106Kb Reg.00: 232.565713
» [0 @ 2h TRMS Reg.@l: 232.448720
Reg.@2: 231.867337
[J @ 1sTRMS Rez.03: £.216699
» [ & 10s TRMS Reg.@d: 3.214363
[ 4 variable second interval TRMS :eggz :gi:igg
» [ 4 variable minute interval TRMS R:::B?; B:GOBGBB
» [ & Async Reg.@8: 464.990540
Reg.@9: 464.650330
4 [ & Modbus Reg.10: 461.866913
» [ 4 Slaveda Reg.11: ©.252905
Reg.12: 232.329895
4[] 4 5lave0B
Reg.13: 232.119934
[ #19.07.2023 11:16:51 - 19.07.2023 11:22:10 - 2Kb Reg.14: 230.358000
[ & 19.07.2023 11:23:56 - 19.07.2023 11:38:19 - 3Kb Reg.15: 0.193317
[ W 19.07.2022 11:38:05 - 19.07.2023 11:54:36 - 3Kb total poll time for all slaves: 2.142736s
[ W 19.07.2023 11:55:22 - 19.07.2023 12:04:13 - 2Kb

An LUA command is available for retrieving the last polled values. This can be executed in the online diag-
nostics area and displays as well the actual polling time required. This poll duration comprises the sum of
the readout processes of all activated slaves and registers:

® Query all slaves: pg.listMbMasterData()

® Query single slave N: pg.listMbMasterData(N)
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13.2 IEC60870-104

Under Device Settings / SCADA protocol can be selected and activated IEC60870-104.

IEC60870-5-104

‘State activated
Client 1 IP 0.0.0.0
Station address 104
High 0
Low 104

You can setup the device address and client address directly in the display menu.

13.2.1 IEC60870-104 Data point

Please download the extensive IEC60870-104 data point list from our website www.a-eberle .de

13.2.2 IEC60870-104 Settings in WinPQ lite

WinPQ Interface (CCCI) Parametername: Wert: Werkseinstellung:
device designation ASDU-Adress (Decimal): 104 104
IP-Settings Client IP address 1 192.120.50.10
> License Manager Client IP address 2 0000
Modbus .
NTE Client IP address 2 0.0.0.0
» Thresholds / Recording Client IP address 4 0.0.0.0 0
» Binary Recording Timeout connection establishment [s] 30 30
4 SCADA-Manager ) Timeout wait of ACK [5] 15 15
4 IEC 60870-5-104 | Send acknowledges after [s] 10 10
F'rota:u:cfl Settings Idle Time-out for test frames [s] 20 20
> DatapointsIEC 104 111 . Max, APDU without ACK [] 12 12
» POQ-Event counter
5 [t s W latest ACK after receiving w APDU [s] & &

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

P ASDU Address:
The ASDU address must be entered unstructured as a decimal number and has a value range of 0 - 256

Example: Address of the PQI-DE is "104" - which would correspond to "0" (high byte) - "104" (low byte) in a

structured display.

P> Client IP — Addresses:
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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 PQI-DE. 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-DE. However, this is not rec-
ommended for safety reasons!

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), e.g. Binary inputs of the PQI-DE.

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

Since the set-up of the individual modules is can be individually transferred to the PQI-DE, for ex-
ample, "Limit values / recording" or "IEC60870-5-104", it is recommended to save a template
which can be used for all devices in your Grid!

pticen=e]Manager * | | Parametername: Wert: Werkseinstellung:
odb. Datapoint active ((:Deactivated / 1: Active) 1 0
NTP
» Thresholds / Recording IEC Object Type TK 30: single-point infory TK 30: single-point information with..
Information Object Adress: 1376513 0

» Binary Recording
4 5CADA-Manager
4 [EC 60870-5-104
Protocol Settings
» Datapoints IEC 104
¥ PQ-Event counter

4 Binary Inputs
Binary input 1

Binary input 2 -
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13.3 [IEC61850

The IEC61850 interface offers the possibility to connect 6 clients directly to the IEC61850 server (PQI-DE).
The implementation of the IEC 61850 has been done on the basis of edition 2.1 of IEC 61850. The interface
has the most important Power Quality parameters according to EN50160.

13.3.1 Display settings IEC61850

Under Device Settings / SCADA protocol IEC61850 can be selected and activated.
IEC61850

State activated
IED name TEMPLATE

ICD file name PQSMART_ED2.icd
ICD revision j

13.3.2 IEC61850 Data Points

Please download the comprehensive description and data point list from our website www.a-eberle.de.
The PQI-DE is supplied with two standard ICD files 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 wizard).

Low Voltage

Medium Voltage / High Voltage
In the low voltage (EN50160 LV - Low Voltage), the harmonics and events line to earth are evaluated and
correspondingly also made available in the IEC61850 interface. On the other hand, when selecting the
EN50160 MV (medium voltage medium voltage) or HV (high voltage) template, the harmonics are provided
as —line to line sizes. The basic settings of the measuring instrument are described in detail in chapter 6.1
and must be performed once.
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. . . .
13.3.3  IEC61850 settings in WinPQ lite
WinPQ Interface (CCCI) Parameter Name Value Default Value
SSH SCL-configuration PQSMART_EDZ.icd PQSMART_EDZ.icd
eaceldsagnaton ED name TEMPLATE TEMPLATE
IS Template Name PQI-DA-SMART LV Configuration PQI-DA-SMART LV Configuration
» License Manager L . R A%3
Modbus ~version 5. S
» Thresholds / Recording SElsEion Z i
» Binary Rerording orig. SCL-schema version 2007 2007
4 SCADA-Manager orig. SCL-schema revision B B
4 |EC 61850 Travers subdirectories recursively a =]
[E0E7 (L Fratisel i ag Max. number of entries for listing 30 80
L] ti
R Format of exported file no export ~ noexport
Syslog na export
» Time settings COMTRADE
» User Management PQDIF

P> 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 or ‘_’)
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-DE, the IED name is auto-
matically 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.

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
@Qv|? v Computer » Lokaler Datentrager (D:) » Temp » ICDFile - | 3 | | ICD File durchsuchen i pel |
Organisieren » Meuer Ordner A= m @

¢ Favoriten * Name . Anderungsdatum Typ Grafie
BE Desktop L | PQSMART_EDZ.icd 0311.2016 14:24 ICD-Datei 284 KB

& Downloads

m

%F Dropbox
& OneDrive
=l Zuletzt besucht R

=

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.
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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.

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-
tings. After updating to a version V2.12 and newer, the parameter is overwritten and must be
set again according to chapter 15.3.

Page 186



We take care of it.

a-eberle

14. Webserver

A web server 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 Parameterization

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

Webserver Webserver aktivieren =]

S5H Anzahl Threads 2

Geratel €|

B R N Unverschliisselte Kommunikation (HTTF) erlauben v

TCP/IP - Einstellungen

HTTP pert 80

» Lizenzverwaltung

Madbus Verschlisselte Kommunikation (HTTPS) erlauben v
» Grenzwerte / Aufzeichnung HTTPS port 443

» Bingraufzeichnung aeberle-certpem
» SCADA-Manager

» Speichereinstellungen (Schreiber)

Name des S5L/TLS Zertifikats

Syslog
» Zeiteinstellung

» Nutzerverwaltung

14.2 Access and REST-API

Werkseinstellung
=]

2

v

20

¥

443

aeberle-cert.pem

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>

A landing page appears there, which refers to the
listing of the recording files. These listings depend on
the settings made in chapter 15.3.

The listings are specified as json files and can be
used for the REST API to download the files. A de-
tailed description of how to use the REST APl will be
provided by the product up-port on request.

<

@ Erste Schritte \S DHCP Server

172.17.030/2pi x

Home [Webser X |+ - o x

(¢] O ® 172.17.030flelistinghtm L =

[0 Weitere Lesezeichen

Welcome to PQI-DA-Smart/PQI-DE Webserver start page

You can get different listings using the following links:

PQDIF:

HTTPS (secure ) HTTP (insecure )

COMTRADE:
) HTTP (insecure )

HTTPS (secure

RECORDER
) HTTP (insecure )

HTTPS (secure

EVENTREC:

HTTPS (secure ) HTTP (insecure )

A. Eberle GmbH & Co. KG | FrankenstraBe 160, D-90461 Nurnberg | +49 (0)911 / 62 81 08 - 102 | pgsys-support(at)a-cberle.de
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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. 14) 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 measure-
ments defined by the IEEE 1159.3 standard. This data can be obtained from the device via the control
technology protocol of IEC 61850.

In order to be able to save the measurement data in the PQDIF format in addition to the previous format,
the following requirements must be met:

A valid license for PQDIF must be installed on the device via the parameterization (see chapter 12).

Activation of the PQDIF functionality. This is possible in the Expert view under the PQDIF memory

settings:
‘WinPQ Interface (CCCI) Parameter Name Value Default Value
S5H PQDIF active v m]
Device designation Reserved portion for PQDIF files within... 50 50
Eastings File wrapping criteria for PQDIF files 2h v 2h
» License Manager 2h
Madbus 6h

» Thresholds / Recording 12h

» Binary Recording 24n

4 SCADA-Manager
4 |EC 61850
|IEC61850 Protocol Settings
4 Memory settings
PQDIF
Syslog
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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-DA smart 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
requirement for PQDIF is similar to that for the usual recording data, a proportion of 50% is rec-
ommended.

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 Value

Webserver Export format No export o :

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.

In order for the export to the PQDIF format to succeed, make sure that the PQDIF function is activated ac-
cording to chapter 15.2.

PQDIF is a module that requires a licence and must be activated via licence F1.
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16. Intended use

The product is used exclusively for the measurement and evaluation of voltage and current signals in the
energy network. If the instrument is used in a manner which is not specified by the manufacturer, the pro-

tection supported by the device may be severely impaired.
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17. Measurement methods PQI-DE

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-DE 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:

1 12 s
Ph =3 E;Pst,i

The flicker meter can be parameterized in the device setup for the following grid configurations:

230V /50 Hz; 230V / 60 Hz and 120 V /50 Hz; 120 V /60 Hz
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» 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:

THD current in %:

v=2

4
THD(A) current in Ampere:

40 »
THC=| > I
n=2

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

) HDi =

PHC - Partial Odd Harmonic Current

The PHC is calculated from the odd current harmonics n = 21...39.

39
PHC = | Y.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

2 (n-C, )

K :n=1

40
2
2.C,

n=1
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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-DE 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 intertharmonic
subgroup n+1 subgroup n+2,5
harmonic
order N n+l 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/IZ

U _ k=n-N-1
hn—-10/12 —

U1—10/12

Current harmonics:

1 n-N+l1 2
In—10/12|:"’5‘ Z‘Ck‘
k=n-N-1
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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:\/QVZ"'D2

Reactive power calculation according DIN40110 part 2

Reactive power calculation with unbalanced power:
_ 2 2
O om = Sgn((PL—m/lz) ) \/SL—10/12 — P om

Q10/12 = Sgn((pl—lonz)' v S120/12 - ])1%)/12

Reactive energy:

"Supply reactive energy" inductive reactive energies +EQ.

Os (n) - |QL—10/12(n)( SUir: QO _y/1,(n) 20
Os () =0 Jir:Q, 5/1,(n) <0

"Consumer reactive energy" capacitive reactive energies -EQ.

Oy (n) = |QL710/12(n)‘ Jur 2 Q;_151,(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-| X Iy
v=2

NZ=—_

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

Power Factor PF

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 : [

Lrms

Conductor apparent power 3-wire system:

SL = ULOrmS : 1

Lrms

Collective apparent power in accordance with DIN40110:

1 2 2 2 2 2 2
SZ = UZ . 12 UZ = 5 ' \/U12rms + U23rms + U3 lrms + UlNrmS + U2Nrms + U3Nrms
4-wire network:
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2
2rms 3rms + INrms

I, =1}, +I2, +1I

3-wire network, [1+12+1320:

1 2 2 2 2 2 2
UZ = 5 ' \/Ul 2rms + U23rms + U3 lrms + UlErms + UZErms + U3Erms
_ 2 2 2 2
IE - \/Ilrms + ]2rms + I3rms + ]Erms

Geometric Fundamental Oscillations - Apparent Power:

*

‘EG = 3‘[Q17PS 'Efps +Q17NS 'lrfNS +Q1,ZS .LJS]
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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 (n)

n=1

2048
(200 RMS values) with conductor index L={1, 2, 3, E}

F},—10/12 -

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

B=B+P+h+F;

Fundamental oscillation - active power (line):
P, =Re{S.}

Se = 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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Positive sequence:

1
QLPS = 5 ) (QIN—I +a-U,y, +‘_’2 'QSN—l)

'(1171 +a-1,,+d’ '134)

W | —

prs =

Negative sequence:

1
QI_NS zg'(UlNl +Qz Uy, +ta-Usy 1)

1
lliNS = 5'(!11\11 +‘_12 Loy +Q'£3N—l)

Zero sequence:

1
QZS = g ) (l-_le—l +U v + Q3N—l)

1
lZS = 5'(ZIN—1 +£2N—l +£3N—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 uy 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
5
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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18. 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

FrankenstraBe 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, and solvent, cleaners that contain alcohol, ammonia solutions or abra-
sive cleaning agents. Please use only water for cleaning.
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19. Disposal

A. Eberle GmbH & Co. assumes responsibility for the disposal of the device.
2 Send all components to A. Eberle:
A. Eberle GmbH & Co. KG

FrankenstraRe 160
D-90461 Nuremberg

20. Product Warranty L]

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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