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@ Note:

Please note that these operating instructions may not always contain the latest information
concerning the device. If, for example, you have changedfitirevare 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.dg.

A. Eberle GmbH & Co. KG

FrankenstraRe 160
D-90461 Nuremberg

Telephone: 0911/62 8108 0

Fax: 0911/62 8108 99
EMail; info@aeberle.de
Internet: http://www.a -eberle.de/

A. Eberle GmbH & Co. Kiees 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. K@Il not accept any liability for loss or damage of any kind
resulting from faulty equipment or devices that have been modified by the user.

Copyright2023 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 understooidstrection
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 forinstalling and operating the system.

1.2 Warnings

1 Structure of the warnings

A

Type and source of danger!

SIGNAL A Consequences of nesbservance

WORD A Action to avoid the danger.

1 Types of warnings
Warnings differ according to the type of danger &slows:

A Warns of an imminent danger which, if not avoided, will result in deat
p)\\[el= =188 serious injury.

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

A Warns of gpotentially dangerous situation that can result in fairly seriou
CAUTION! Mminor injuries when not avoided.

Warns of a potentially dangerous situation that if not avoided could resi
material or environmental damage.

NOTICE!

Page8
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1.3 Tips

@ Notes onappropriate use of the device.

1.4 Other symbols

Instructions
Structure of the instructions:
A 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.

Paged
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2. Scope of Delivery/Order Codes
2.1 Scope of Delivery

PQIDE

User Manual

Ethernet cable

Calibration certificate
CDwith WinPQ lite Software

2.2 Order Codes

Power Quality Interface and fault recorder PQIDE
O 4 voltage converters, 4 current transformers
O In accordance with DIN EN 50160 and IEC 64080 (Class A)
O 8digital inputs
O 4relay outputs
0 WinPQ Lite software for PQIE
Supplyvoltage (operation range)
O AC 90 X110 V..264 V or DC 100220 V..350 V H1
0 DC18V..60V..70V H2
05/ nn ®Xwmcn H3
Supply voltage (operation range)
0 100V 2MK (CAT IV 30¥) El
O 100V /400 V /690 V 10M (CAT IV 300) E2
0 3.25V 2MK (CAT IV 300) for small signal transducer E3
Current inputs
O 4 current inputs for metering circuit A/ 5A (range 13\) C30
O 4 current inputs for protection circuit A/ 5 A (range 10Q\) C31
O 4 current inputs for Rogowski Coils (38¥ input) C40
O 4 ACcurrent inputs for current clamps ®V input AC converter) C44
O 4 DC current inputs for current clamps\(Snput DC converter) C45 (
Binary inputs
O 8 programmable binary inputs (AC/DC 48..250 M1
O 8 programmable binary inputs (DC 148V) M2
Option IEC 61008-7 (40.96 kHz sampling)
0 10.24 kHz sampling; without 2 kHz20kHz measurement BO
O Frequency measurement of voltage and current from 2 kH20tkHz accord- | B1
ing IEC6100@-7; 40.96 kHz sampling oscilloscope recorder
Option RCM
O Without Residual current monitor RCM (5th current input) DO
O Residual current monitor RCM (5th current input) (Firmware V2.2) D1

PagelO
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Option communicatiorprotocol

0 Modbus RTU & TCP PO

0 IEC 6087®%-104 (RJ45) P1

O IEC 61850 (RJ45) P2
Option Data format

0 Without PQDIF export function according to IEEE1359 FO

O with PQDIF export function according to IEEE4359 F1

Data transfer via feature PAEC61850 / MMS

Operating instructions
0 German G1
O English G2

With a license code it is possible to upgrade thieHZ t020 kHz option (40.96Hz samplir
rate for oscilloscope picturg@sthe communication protocols (P features) for the SCAD
system as well as the RCM feature.

Pagell
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Software WIinPQ lite Code

Software WinP(ite

For parameterisin@QiDE as well as readingQtDEmeasurement data and online data as a sin-
gle-user licence free of charge

Expansion WinP(ite 900.9287
For calibration of the PQDE and test report creation

WinPQ database Code

Software WinPQ WinPQ

For parameterization, archiving amdaluation of PQD, PQIDA, PQDA smart and PQDE meas-
urement data with the following basic functions:

O 32-bit/64-bit Windows program interface

0 Database for saving the measured values per measuring point

0 Data access via TCP/IP network

O Visualization option for all measured variables retrievable from aP@QDA, PQDA

smart and PQDE as a function of time and as a statistical variable

O Automatic reporting according tEN50160|EC6100¢2-2 / 2-4; IEEE519; etc.

O Automatic export functiongComtrade , PQDiff, ASCII, PDF) and fault report transmissio

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

O as singleuser license for 2 PQ measuring instruments {(B(PQIDA, PQDA smartPQIDE)| LO

0 as singleuser license for 2 to 10 PQ measuring instruments {F@QDA, PQDA smart, | 1
PQIDE) L2

0 as singleuser license for > 10 PQ measuring instruments{P@QDA, PQDA smart, PQIl | 3
DE)

O as singleuser license for > 100 PQ measuring instruments -lQ@RQIDA, PQDA smart,
PQIDE

Operating instructions

0 German Al

O English A2

O  French A3

SDmemory card (external): 4 GB industrial standard 900.9099.4
Radio time clock interface DFC 77 111.9024
GP<Clock¢ Navilog Set RS485 111.7083

GPS receiver, GPS converter 5m connection cable, mounting bracket

Power supply for NavilogDIN rail power supply, 8864VAC/24V, 10W) 111.7079

Pagel2
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3. Safety instructions

>

Follow the operating instructions.

A Keep theoperating instructions with the device.
A Ensure that the device is operated only in a perfect condition.
A Never open the device.
A Ensure that only qualified personnel operate the device.
A Connect the device only as specified.
A Ensure that the device is operated only in the original condition.
A Connect the device only with recommended accessories.
A Ensure that the device is not operated outside the design limits.
(Refer to the technical datia chapter5.2)
A Ensure that the original accessories are not operated outside the design limits.
A Do not use the device in environments where explosive gases, dust or fumes occur.

Pagel3
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3.1 Meaningof the symbols usean the device

Nature and source of the dangeRead the safety instructions inside the manual!

@_) Protection earth of the measuring device

USBinterface

TCHIP interface

ce CE marking guarantees compliance with the European directives and regulations r
ing ElectromagneticCompatibility (EMQ

f\/ Alternatingvoltage(AQ
L
L

Direct voltage(DQ

3.1.1 Site information and assemblinstructions of PQIDE

ThePQIDEis suitable for the followingites
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 byntaaufacturer, the protection pro-
vided by the instrument may be severely impaired.

The instrument is intended for use in the low voltage range in CAT IW{3@®to a maximum of 690
(conductor- conductol). Other voltage levels such as medium or high voltages must be connected to the
instrument via voltage transformers.

Pagel4d
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5. Technical Data
5.1 PQIDE Description

The Power Quality Analyser and Fault RecorderH)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 PQDE can be used as a Power Quality Interface according to power quality standards such as
IEC61002-2 / 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-Bhase systems parallel to the continuous recording of measured values over a
very longperiod.

In addition to the possibility of standard evaluations, the @l also has a higipeed 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 PQDE is equipped with a fiftburrent input for con-

tinuous residual current monitoring (RCM). It is possible

freely program thresholds for alarms or warnindsoif

firmware version 2.2) Power frequency

Modern Power QualityAnalyserscomply with the IEC Magnitude of the Supply Voltage
62586 standard, which describes the complete product
feature of a Power Qualitknalyser This standard defines F/ICKer
not only the purpose of use, the EMC environment angupply voltage dips and swells
the environmental conditions, but also the exatteas-
urement methods IE610004-30 - Class A, in order to Voltage interruptions
create a comparablandreliable basigor the enduser.

Supply voltage unbalance

According to IEC 62586, the HOHE is a device of class
PQIA-FIH and is therefore fully certified in external la-voltageharmonics
boratories. Power Quality Interfaceg Class A¢ Fixed
Installed Measurement Device for Indoor operation in/oltage Interharmonic
Harsh EMC environments

The PQDE meets the requirements of
IEC610004-30Ed.3 (2015) for Class A measuring instrdJnderdevation and overdeviation

ments for 100% of the parameters. L

_ _ _ Measurement aggregation interva
The measuring device and the development are subject to
strict security requirements within the scope of the re-  Timeclock uncertainty
quirements in the area of KRITIS. In relation to these, an _
active patch management, encrypted communication ~_Flagging
standards as WeI_I as a_User ngh_ts Mar_1agemgnt (URM) Mansient influence quantities
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!

Mains signalling voltage

> > | > ||| > > > P
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The PQDE has been developed for measurements performed in public grids, as well as for
recording PQ data in industriahvironments, up to 69¥ (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: IEC6100&1-7 ¢ 2 kHzto 20 kHz(Option B1)

Frequency measurement of voltage and current according IEC 8tDGom 2 kHz ta20 kHz.
Standard IEC610007 describes the measuring of harmonics and interharmonic in power supply
grids and connected devices.

Optional: RCMcontinuous residual current monitoring@ption D).
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 differenti@urrents or currents of the ZGfentral
grounding poin{ CGPJfrom firmwareversion 2.2)

Temperature input foPTL00and PT1000sensor from firmwareversion 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 currentd#age and current phasors,
power recordingate : ~10mg$50Hz) / ~8.33ms (6B1z)

Powerful recorder triggering

Online streaming of voltages and currentsét96 kHzampling rate.

Recording of power quality incidents according to DIN EN 50160; IECBR)E®12; -

2-4

Power buffer for voltage interruptions of up to 2 seconds

{ LISOG NI £ | gOKHz&35 Aréquency HandBaXidwidth= 200Hz) of voltages
and currents according (IEC 616060)

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

8 general purpose digital inputs (Triggering fault records, Recording Start / Stop,
Generaldocumentationof externallevel)

4 relay outputs for protection monitoring and alarming

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

Free of charge analysis software WinPQ lite

Option WinPQ¢ Database Software
Analysis of the data on an MYSKkdsed 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

LxBxH 144 x90 mm without terminals Environmental Storage Operation
144 x 150 x 110 mm with terminals [ Z2lEWIEEE and
Outbreak size: | 138 x 138 mmng+0.8mm) transport
Ambienttemperature : | IEC 60724 | IEC 61010
Weight 12209 Limit range of opera- | 3-1/1K5 | 25 145°C
tion -40 o H1
+70°C 25 ... +50°C
5.2.2 Power supply for PQDE IEC 60721 | Hp/H3
3-2/2K4
P I -40 ...
ower supply +70°C
Feature H1 ‘ H2 ‘ H3 Ambient temperature : IEC DIN EN
ACNominal range [V] | 100...240 - - Rated range of operg --- 61010
tion H1 -25 ... +45°C
ACOperating range [V]| /1 X H € - - Rated range of opera } o
tion H2/H3 25 .. +50°C
DCNominal range [V] | 120...320 | 24...60 | ny XM ¢~ Relative humidity: 24h | 5..95% | 5...95 %
DC @eratingrange [V]| M1y XO[ MYy XT | N XM average ] )
No condensation or ice
Power K mna| XK Mnal XX mn
consumption <20 VA Solar radiations 700W/m
Vibration, earth trem- | IEC 60721 | IEC 6072-B-3
Frequenc inal 50...60H DC DC '
quenciiiomina z ors 31/1M1 |/3M1
Frequencyoperating | 40...70Hz DC DC IEC 60721
3-2/2M1
External fuse 6A 6A 6A
characteristics B B B i
Electrical safety
Energystorage 2 sec 2 sec 2 sec C IEC610101

C |EC 61012-030
Protection class

Pollution degree
Overvoltage category

A Depending on the power supply unit in-

stalled, supply the meter with the correct

voltage range. mains supply option :
H1 300V /CATII
H2/H3 150V / CAT I
Measurement category| 300V / CAT IV
600V / CAT Il
Altitude X HAannyY

IP protection class in | IP54
installed condition
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a-eberle Zm.

5.2.4

Voltage Inputs

Voltage inputs

Power frequency +1 mHz
Feature El E2 ‘ =K} Flicker DIN EN 610D | Klasse F2
Channels U, W, Wz, UnEss 15:2011
Electrical safety 150V 300V SELV Dip residual voltage 0,2 % bbm
DIN EN 61010 CATII CAT IV @ 10 %..100 %nbkh
600V Dip duration +20 ms
CAT Il @ 10 %..100 %onkh
Input reference level | PE PE PE Swell residual voltage | +0,2 % bbm
Impedance> PE 2aK |[mn a 2aXKp} @ 100 %..150 Y
Il 25pF | || 50pF Swell duration +20 ms
25pF @ 100 %..150 Ynsh
Nominal input voltage | 100 Voc | 230 \Ac | 3,25V Interruption duration | £20 ms
Un @ 1 %..100 %nkh
Full scale range (FSR)| n XM H| n XNyl n X pac  Voltage unbalance +0,15 %
Vacl-E | VacL-E | L-E @ 1 %..5 % Messwert
Overload, permanent | 150Vac | 600Vac | 10Vac Mains signding voltage| +5% des Messwerts
Maximum crest factor | 3 3 2.2 (<3kH2) @ U= 3%..15%kom
@ Uom +0,15% Un
= =10 0
Bandwidth 5/ Xun {11 @ U= 1%. 3% Unom
Nominal poweffre- 50 Hz / 60 Hz
guency fom
Frequency range of the fant 15 %

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

fundamental

Accuracy

Fundamentalr.m.s.

MK M p JE:

ncl/ X ¢! XX +£0.1% V. bbm
-Hpc/ Ko¢! +0.2% v. bbm
FundamentalPhase

MK ez | £0.02°
Harmonicy/ I H X

r.m.s. +5.0% v. b
UK Migam: | +0.05% V. kbm
Un < 1% Wom:

I N2y AQa&

Phase +0.5°

Uh 1% uom:

Interharmonics

y ' mXndp

Uih < 1% lqu: +0.05% V. kdm
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5.25 Current inputs X  Ofam L £0.15% V.obm | £0.3% V.nbm
lin < 3% dom:
Current inputs
Option C30 BEs1
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 X nYXK

— Nominal current 30mA
Nominal input cur- |5 Aac

rent In

Impedance 4K

Full scale range (FS| 10Axc 100Axc

Overload capacity | 5A (1 sec)

Overload capacity

permanent 20 A Resolution 24bit-ADC
X mnd 100 Ac

X ma 500 Ac

Waveform AC, any

Maximum crest fac-|3 30

tor @ In

Bandwidth 25Hz...20kHz

Tightening torque |2 Nm

Accuracy

Feature

Fundamental i  10%FSR: | I1=1%...20%
r.m.s. +0.1% v.4l FSR: +0.5% .
l1 < 10%FSR: | I1< 1% FSR:
+0.01% v. FSR +0.005% v. FSk

Fundamental lix ™MUE:  gli=1%...20% FSF

Phase +0.1° +0.5°
Harmonic n =

HXpnzZX

I 3% hom: +5.0% v.il +10% v.4l
Ih< 3% hom: +0.15% V.obm | £0.3% V. dom
Harmonic n =

HXpnx t

Ih  Ohga: L| £0.5° +2.0°
Interharmonic

y r \

r.m.s. +5.0% v.id +10% v.il
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a-eberle

A\

527 Binary inputs/ binary out- 528

puts

Temperature input

: Temperature inpuPT 100 /PT 1000 / KTY,
(from firmwareversion 2.2)
4 binary outputs 3 x closer

Contacting  measure 2 wire
1 x changeover

_ ment Sensor| 3 wire
Contact specification software settin
(EN609474-1,-51) : | 3 X SPSnge pole single Thipw ( 9 4 wire
Conﬁguraﬂon 1 X SPDingle Pole Double Throw)
Nominal voltage 2E0VAC Update rate 1Hz
Nom'“a: ICUf;emC 6 A Resolution 15 Bit
Nominal load AC1 1500 VA
Nominal load AC15, | 300 VA Burden 1.9 RK
230VAC Accuracy 0.05% FSR

Interrupting power 6/0.2/0.12 A

DC1, 30/110/220 V
Number of switching | » ¢ Aeleatrical

operations AC1
Electrical Isolation Isolated from all internal
potentials
Electrical safety DIN | 300V
EN 61010
Binary inputs (BI) \
Feature M1 M2
8 binary inputs 0V..250 ¢ | 0V...48 \bc
Range /VDC
P Hc¢Level >35V > 10V
P Lc¢Level <20V <5V
Signal frequency DC..70Hz | DC..70Hz
Input resistance b mMnn {cody 1K

Electrical isolation | Optocoupler,
electrically isolated

Electrical safety 300V
DIN EN 61010

Connection cable to beised

Provide fuses foprotectionfor CAT I

No mix of touchable and dangerous active cir-
cuits

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

T TTO
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529 Protective earth

The device has a protective earthhich also serves as reference potential for the voltage inputs.

Protection Earth on the Backside from the device

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

Connect the earth cable to terminal X1 / 13 on theter 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!
A The protective earth must always be connected to PE potential.

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

Theprotectiveearth is the measurement potential for the voltage measure-
ment.

E
5
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5.2.10 Storage of measured values

Property damage due to unautho

Storage of measured values ized IT access via network interface
Internal memory 1024 MB A T security guidelines for the
SD memory card 1GBto32GB NOTICE! place and purpose of use

must be observed!

5.2.11 Communication Protocols A T security settings of the de

vice must be observed!

Communication Protocols

0 MODBUSRTU

0 MODBUS TCP

5 LAN, COM interface
0

IEC60874-104 (Option P1) _ .
IEC61850 (Option P2) A Even when disconnected, all COM and

LAN connecting cables must not fall be-
low the insulation distance to dangerous
5.2.12 Timesynchronization inter- parts.
face A It must not be possible to disconnect in-
dividual wires from the clamp.

Time synchronization protocols (Receive A Pull the plugs only directly on the hous-

Slave)

ing, never on the cable.

0 IEEE1344 / IRIB000...007 _ o
Make sure that the connection cable is fixed or

0  GPS (NMEA +PPS) strainrelieved.

0 DCF77

0O NTP

5.2.13 Communication Interfaces

Ethernet RJ45 (10/100 Mb)
USB USE; TypeC

2 * RS232/RS485 | Switchable
on terminals
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5.3 Mechanical design

The PQDE is used as a parabunted device and fulfils IP54 when installed. All connections are accessible
via Phoenix terminals. Witime exception of the current and voltage inputs, the connections are made us-
ing plugin 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

o
M
M
|l
N

4 current inputs
Back view PGDE

Side view of PEDE
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5.3.1 Battery

Battery compartment

Sideview- right -PQIDE

1 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 ofithéce 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.

1 Battery type:
L button cellCR1632
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5.4 Terminal strip number PQDE

2 @ @ @ @ @ @

i
N N
[ |

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

L(+) 11 02..25 10 05..06
X1 Auxiliary voltage Uy

N(@) 12 0.2..25 10 0.5...0.6
X1 Ground GND PE 13 rlngMAtfermlnaIs 05 06
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Terminal  Designation Function Terminal  cross section Stripping Torquein
strip no. no. [mm2] length mm Nm
BICOM| - 21 10 0.5...0.6
Bl1l + 22 10 0.5...0.6
BI2 + 23 solid: 10 0.5..0.6
. . BI3 + 24 ' 10 0.5..0.6
X2 Binary input BI4A |+ 25 erxi%Ize'm 1.5 10 05..06
BI5 + 26 ’ 10 0.5...0.6
0.2..25
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) | U; 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 L3 33 02..25 10 05..0.6
Neutral point voltage Us N/E 34
(AC) 10 0.5..0.6
RTDOUT+ |41 10 05..0.6
RTDIN+ 42 10 0.5..0.6
x4 PT100PT100QKTY Tem| T1 014 .. 05
perature input RTDIN 43 10 05..0.6
RTDOUT 44 10 05..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 contact| 54 10 05 .06
R2 *) .
solid:
. Pol €) 55 0.2..15 10 0.5...0.6
X5 Binary output flexible:
NO +contact 56 02..25 10 05 .06
R3 (+)
Pol ¢) 57 10 05..06
NO +contact 58 10 05 .06
R4 )
Pol ¢) 59 10 0.5..0.6
11 S1 (K) 61
Phase current L1 s2() 62 0.5..0.8
Phasecurrent L2 12 22 (E) gj 0.5..0.8
© ring terminals
X6 1.5¢ 4 mm?
13 S1 (K) 65 :
Phase current L3 s2() 66 0.5..0.8
14 S1 (K) 67
Neutral / sum current s2() 68 0.5..0.8
X9 RCM- Input 15 + o1 solid: 10 0.5..0.6
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92

0.34...2.5
flexible:
0.2..25

10

0.5..

0.6
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54.1 Assembly instructions

The PQDE is used as a pamabunted device and fulfils IP54 in the installed condition. Mounting must be
carried out with the following cubuts and minimum distances as shown in the figure below.riig@mum
thickness of the panel for PQIE installation is 8mm.

138 L min. 40

138 *!

min. 40

Panel cut-out

For mounting the PGADE, four mounting brackets are included in the scope of delivery. These must be
shapped into the housing of the RQE at all four corners (see picture below). The clamps must then be
screwed against the panel with a maximum torque of 5 Nm usingllankey (2.5mm) on the back of the
PQIDE to ensure that the PQIE is securely mounted in the panel-cuit.
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5.5 SupplyVoltageConnection

The PQDE is available in three different supply voltage versions. Please take the correct supply voltage
from the typelablebefore connection.

L1
L2
L3
N

PE

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

Danger to life due to electric shock!

A DANGER!

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 ¢

> > O O

Material damage due to nofobservance of the connection conditions or impg
missible overvoltages!

NOTICE!

Failure to comply with the connection conditions or exceeding the permissible voltage range may da
or destroy your device.

Before applying the supply voltage to the device, the following points must be observed

A Voltage and frequency must correspond to the specifications on thelgigle Observe the limit
values as described in the technical dégae chapteb.2)!
Observe features of the device H1 / H2 / H3
In the building installation, the supply voltage must be provided by a listed miniature circuit b
er and fuse that meets the requirements of IEC 6094hnd IEC 60943!
The miniature circuit breaker

- be easily accessible to the user and installed close to the device.

- Labelfor the respective device.
Do not take the supply voltage at the voltage transformers.
Provide a fuse for the neutral conductor if the neutral connection of the source is not earthed

A
A

>

>
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5.6 Mains connection for PQDE

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

The PQDE is designed for direct measurement in lmitage (3 phase / 4 wire connection) for low voltage
networks (TN, TT and IT networks) or for residential and industrial applicafisecial form of low volt-
age measurement is the measurementvre / 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).

A Personal injury andlamage to property due to notbservance of the safet
regulations

A Before making any connections, please read this manual thoroughly and follow the safety m¢

described here.
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5.6.1 3-phase / 4wire connection

EELLE
F |
B

b o4 44 b 1

Example of a connection for a PRQE ina threephase fouswire system
1 Voltage connections
0 The voltage connections must be made as shown in the circuit diagram above
O If no N conductor connection is available, connect connections E and N together.
0 Make sure that the switching mode-@ire) is setgettings are described in chaptér3).
1 Current connections

0 The PQDE 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. &pending 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.

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

Attention dangerous contact voltage!
Flashover and high shecircuit currents possible in CAT Il and CAT V!
A Ensure that the PE conductor (earthing) is connected to thelFDI
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o

Before starting work, check that no voltageresent!

p>T

Provide protective equipment for CAT II, CAT lll or CAT IV.

p>T

Highload fuses >18A or >5(kA must be used in accordance with the CAT.

p>T

Shortcircuit current transformers before starting work.

p>T

Ensure that all connecting cables are fixed and stralieved.

p>

All cable requirements of the terminal blocks must be observed. (e.g. stripping length of the ¢
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56.2 4-wire connection without neutral current

i
M
M
= Lt/ Load

2 & 0 0 @ &

5
=)
=t
a(
;l
i:
St
&

1 Voltageconnections

If no N conductor connection is available, connect connections E and N together.
Make sure that the switching mode-ire) is set gettings are described in chaptér3).

1 Current connections

ADANGERI Danger to life due to electric shock!

Attention dangerous contact voltage!
Flashover and higbhort-circuit currents possible in CAT Ill and CAT IV!
A Ensure that the PE conductor (earthing) is connected to thelFQI

- T - (I (I I {

Before starting work, check that no voltage is present!

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

Highload fuses >18A or >5(kA must be used in accordance with the CAT.
Shortcircuit current transformers before starting work.

Ensure that all connecting cables are fixed and stralieved.

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

If no neutral conductor current is available in theplBase/ 4-wire network, the S2 current
inputs of the PQDE must all be shodircuited and the S2 terminals of the current
transformers used must beonnected to S1 (terminal X6:67).

The PQDE is designed for measuring circuits (C30) or protection circuits (C31) depending
on the characteristics.
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5.6.3 4-wire / 1-phase

L1-Netz2
L1-Netz 3 r
N 155

PE

L1-Netz 1 BrE
FL

Last / Load

—
| —
 I—
+
}
3
3
=

PQIDE in 4wire connectionl-phase

In the 4wire network/ 1-phase circuit type, no wireonductor events anthree phasenetwork events are
evaluated. Voltages with the same earth potential carcbenected (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 shecircuit currents possible in CAT Ill and CAT IV!
Ensure thathe PE conductor (earthing) is connected to the-P&lI

>

Before starting work, check that no voltage is present!

-t

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

-t

Highload fuses >18A or >5A must be used in accordance with the CAT.

bl

Shortcircuit current transformers before starting work.

bl

Ensure that all connecting cables are fixed and stralieved.

bl

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

5.6.4.1 Connection to secondary transformdor feature E1 & E2

BLRRE
@
@
a8
o
174
Last/ Load

—

38—

[ s —

3=
=

@]

@

Il

AL

=
S

B

PQIDEin threewire connection for medium and higloltage networks vid&ransformer

1 Voltage connections

0 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.

O Ensure that the switching mode-{@re) is set ¢ettings are described in chaptér3).
0  Set the voltage transformation ratio
0O Enter the nominal voltage of the conductoonductor voltage.
1 Current connections
0 Set current transformer ratio.
Connection PQDE currenty in 3-wire network

If a current is connected to input in the 3wire network, it is not physically measured. The ¢
rent Ivis always calculated imBire operation.

transducer settings
The transducer settings are set in the assistant in the chapt@r
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5.6.4.2 Connectionto voltage sensors fofeature E3

3 Phasen / 3-Leiter Anschluss E3

I
B T )

Last f Load

1 Voltage connections

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

Ensure that the shielding of the voltage sensors is grounded on both Satabke voltage
transformation ratio

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

Enter the nominal voltage of the conductoonductor voltage.
Enter the nominal voltage of the conductor ladder voltage.
1 Current connections
Set current transformer ratio.
Connection PQDE currenty in 3-wire network

If a current is connected to input in the 3wire network, it is not physically measured. The ¢
rent Ivis always calculated imBire operation.

@ Transducer settings

The transducer settings are set in the assistant in the chap8r
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/\DANGER! Danger to life due to electric shock!

Attention dangerous contact voltage!
Flashover and high shecircuit currents possible in CAT Il and CAT V!
Ensure that the PEonductor (earthing) is connected to the PQI.

>

Before starting work, check that no voltage is present!

o

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

o

Highload fuses >18A or >5kA must be used in accordance with the CAT.

ptl

Shortcircuit current transformers before starting work.

pl

Ensure that all connecting cables are fixed and stralieved.

pt

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

The V connection or Aron connection can be configured in the devieepsef the software. These
connection types are only available in thev8e configuration.

1) V connection (setip via the evaluation software)

2) Aron connection (setip via the evaluation software)

L1 >

STgcle
L2 - ,
B ) -_ ~

Last/ Load

1 Possible connection configurations im8ire grids:
Voltage converter connections: 1, 2, 3, 4,
Current transformerconnections: 1, 2, 3, 4,
The voltage converter and current transformer selection fields can bapsethe 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-(@re) is set gettings are described in chaptér3).
Setting the voltage migration ratio.
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1 3-phase voltage converter connections:

Measuring channel

Connectionconfiguration 1 2 3 4

Voltage converter: L1, L2, L3, N/E
V connection, earth L1

U1 uz us UN/E

u |E us |E
u |(u |E E

V connection, earth L2
V connection, earth L3

INEFSESIES

1 3-phasecurrent transformer connections:

Connection configuration

Current transformer: L1, L2, L3, N |1 i1 i2 i3 iN
Current transformer: L2, L3 2 - 12 i3 14
Current transformer: L1, L3 3 i1 - i3 i
Current transformer: L1, L2 4 I i2 - 14

/ADANGER! Danger to life due to electric shock!

Attention dangerous contact voltage!
Flashover and high shecircuit currents possible in CAT Ill and CAT IV!
Ensure that the PE conductor (earthinggasnected to the PQDE.

P

Before starting work, check that no voltage is present!

potl

Provide protective equipment for CAT II, CAT lll or CAT IV.

potl

Highload fuses >18A or >5kA must be used in accordance with the CAT.

potl

Shortcircuit current transformers before starting work.

potl

Ensure that all connecting cables are fixed and stralieved.

potl

All cable requirements of the terminal blocks must be observed. (e.g. stripping length of the ¢
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5.6.5 Low-level signal inputs for current measurement (Features G414 /
C45)

The PQDE 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 coideature C40

4 AC Low level inputs for mini current clamps (0.5 VA&Eature C44

4 DC Low level inputs for mini current clamps (5.6 VB€&ature C45
Advantages of measurement via low level inputs are

Simple installation in switchgeaalso retrofitted.

High frequency resolution for measurement according to VBE 4105 / 4110/4120 in the
range 220kHz.

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 chapjer
Recommended cable type for connecting the small signal inputs:

Recommended cable type: STéhielded twisted pair!

Maximum conductor crossection: 1.5 mm

Recommended minimum conductor cressction: 0.2 mra

The maximum cable length should not exceed 20 metres.

Connection

The parameters-4vire connection and 8vire connection are valid for current measureme
with C4X features as well as for C3X features.

Risk of death due t@lectric shock!

Attention dangerous touch voltage!

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

A Protective devices for CAT I, CAT Ill or CAT IV must be provided.

A Highload fuses >18A or >5(A have to be used according to the CAT

DANGER!

A Shortcircuit the current transformer before starting work.

Risk of electric shock!
A A Make sure that all connecting cables are fixed and strelieved.

WARNING! A All cablerequirements of the terminal blocks must be observed.

stripping length of cables)
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5.6.5.1 Connection of low level measurement inputdeature C40 / C44 / C45

Last / Load

1R
A"

Connection PQDElow level inputs

The shield of the converters used must be earthed in order to minimize stray influences!

Feature C40The input is calibrated to 8mV/A. When using other converter factors, the converter factor
ratio must be set correctly.

The assignment between polarity and wirelor 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 shecircuit currents possible in CAT Ill and CAT IV!
DANGER! A Before starting work, check that no voltage is applied!

A Protective devices for CAT Il, CAT ITAI IV must be provided.
A High load fuses >1I0A or >5KA have to be used according to the C

Toggle switch (un)balanced connection

By means of the toggle switches behind the current terminals the pote |,

tial separation of the small signal inputs daaadjusted:

- To the 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 CHaft8rit is generally possi-
ble to use the P@DEalso in DC systems under the following conditions.

For DC voltage measurement, a difference must be made between symmetrically earthed and solidly
earthed systems.

0 For IT systems with higlmpedance 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.

O For TNS system, the device is designed for measurement up to 600 V.

an
II-_+ TTe 50§

Last / Load

/

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

Depending on the feature, the device is suitable for direct acting current transformers (e.glammehiall

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 shecircuit currents possible in CAT Ill and CAT IV!

A A Before starting work, check that no voltage is applied!
DANGER! = . . .
A Protective devices for CAT I, CAT Ill or CAT IV must be provided.
A High load fuses >10A or >5(kA have to be used according to the CAT
A Shortcircuit the current transformer before starting work.

Risk of electric shock!
A A Make sure that all connecting cables are fixed and strelieved.

WARNING! A All cable requirements of the terminal blocks must be observed. (e.

stripping length of cables)
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5.7 Additional interfaces

57.1 RS232 / RS485 Interfaces

The PQDE 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 WinPQddfévare or the display.

1 The following functions are available:
0  Modbus (RS232 / RS485)
0O ¢AYS aAradaylfa FTNRBY OFNA2dzAa SEGSNYyIlIf GAYSNAEQ
further information can be found in chaptér5.2

5.7.1.1 Connection and Termination RS232/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

== 71 TD
v 87 RS485 Pos (A)
86 RS485 Neg (B)

85 CTS

COM 2(X8) 84 RxD

83 GND

82 RTS

81 TxD
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RS485 Bus

—RS485 Pos (A)
—RS485 Neg (B)

RS 232

PE
+

Wiring example PADE CONhterfaces!
Use a twisted shielded cable for the RS232 and RS485 interfaces. The shields of a
must be connected to a voltageee 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
is not exceeded!

1 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 interfacdis provided on the PQDE 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

o O O o
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5.7.1.2 Connection of PQDEas ModbusMasterin a bus

The measuring device can also function as Modbus RTU master in a bus. Notes on parameterization and
operation can be found it3.1.4and5.7.1.2 When setting up the bus, the following notes should be ob-
served:

RS485
Max. 32participantsallowed(Gateway plus 31 RT&laves)
Connect wire R885A, R285B ad GND (gechapter5.7.1.])
1 terminating resistod M H 1 X M p eachlatikhé beginning and end of thadkbone
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)

RS232
Only2 participantsallowed (Gateway plusne RTUSlave)
Connect wires RXD, TXDdaGND gee chapter5.7.1.)
Ground the shield of the cable on one side only (to PE)!
Maximum length approx. 20m

A.Eberle PQt Modbus Gateway Backbone
\
TCP RTU o C 3
@TCP_’ Server Master RE8HA RI8B, GN L' : ’J
([ - o
Temination
EORID EORBD EORBD
RTUSlavel RTUSlave2 RTUSlave31l
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5.7.2 Temperature inputPT100/PT1000

The PQDE 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,BKincluding the thermocouple must not be exceeded.

The PQDE generally has three connection options:

1 PT100in 2-wire circuit
In a 2wire circuit, the resistance of the supply line is included in the measurement as an error.

PTLOO
PTLO00
1 PT100 in 3wire circuit
The influence of the line resistance is largely compensated byige3circuit.
PTLOO
PTL000

1 PT100 in 4wire circuit
The 4wire circuit completely eliminates the influence of tbennecting cable on the measurement result.

PTO0
PTLO00
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5.7.3 Differential current input

The PQDE 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 oft8® can be connected to terminals 91 /
92.

1 Differential current transformer connection

L1

L3
s . ~

Differenzstromwandler

ast /
Load

residual current transformer

Connection variant via P#Hif-
ferential current transformer

Differenzstromwandler

residual current transformer
P

Connection variant via differen
tial current transformer via
L1/L2/L3N
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5.7.4 Output relays

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

0 Relay BOL, Watchdog relay
Seltmonitoring of themeasurement device

—
i

1'__

[

0 Relay B0Z B04¢ Reports new sequence of evemezording.
If a new event is captured relay BQB04 is operated for one secon
The settings are described in Chapiet.5.4

]

EE

]

=i

=
%

The binary outputs can switéhCloads directly up to the specified technical specifications!
The connection is made directly via terminals X5! The terminal assignments are specified in SHapter

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

Risk of electric shock!
A Make sure that alkonnecting cables are fixed and straglieved.

A All cable requirements of the terminal blocks must be observed.

stripping length of cables)

Destruction of components due to overload!

A A Only loads as specified in the technigpécifications may be

CAUTION!
switched.
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5.7.1 Binary Inputs

The PQDE has eight binary inputs which can be assigned to the following functions:

Recorder trigger

Trigger Interval of power average valuesd tapter:7.5.3.7)

For recording control
The binary inputs are designed for the voltage-£50 V AC/DCfeature M1 and up to 24 V DQeature
M2, whereby the level detection is set to the following characteristic values:

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

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

A Risk of electric shock!
DANGER! A Before starting work, check that there is noltage!

Risk of electric shock!
A A Make sure that all connecting cables are fixed and strelieved.

WARNING! A All cable requirements of the terminal blocks must be observed.

stripping length of cables)

Material damage due to connection

A Make sure that the supply voltage:
A A s inside the technical specification (chapter) is!
CAUTION! _ ,

A Is correctly polarized!

A Doesnot exceed the permissible maximum voltage!
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5.8 Measurement/ Functions

PQIDE complies with the automatic event detection and measurement standards, which are:

EN50160 European power quality standard
IEC610042-2 EMC standards in low voltage grids
IEC6100-12 EMC standards in medium voltagads
IEC61004B-6/7 EMC standards in high voltage grids
IEC61002-4 (Class 1, 2, 3) Industrial EMC standards
IEC61004B-2/3 Limits for harmonic current emissions
NRS048/IEEE519 International power quality standards
IEC61001-30 Class A ed. 3 Methods of measuring power quality
IEC6100@1-7 EMC standards up th8,6kHz
IEC6100@1-15 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 bfseely activated or deactivated in the data clasddsre detailed informatioraboutthe
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 (3e®ns)

n*min (can be set froml minuteto 60 minute)

10 min

2 hrs.

5.8.2 PQ Events

trigger quantity lower upper
voltage dip (T/2) \%
voltage swell (T/2) \%
voltage interruption (T/2) Y,
voltage rapid voltage change (T/2) sliding averagéiter
mean +F threshold
voltage change (10min) V Vv
voltage unbalance (10min) Vv
mainssignallingvoltage (150/180T) Vv
voltage harmonics (10min) Vv
voltage THD (10min) Vv
voltage short term flicker PST (10min) Vv
voltage long ternflicker PLT (10min) Vv
power frequency (10s) \% \%
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5.8.3 Recorder triggering

trigger quantity lower upper step
r.m.s. phase voltages (T/2) V V \%
r.m.s. phasehase voltages (T/2) V V \%
r.m.s. residual/neutraground voltage (T/2) \Y; vV
Positive sequence voltage (T/2) \Y Vv

Negative sequence voltage (T/2) Vv

Zero sequence voltage (T/2) \%

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

phasephase voltages wave shapes (wave shigfer) +/- threshold
residual/neutratground voltage wave shape (wave shape filter)

r.m.s. phase currents (T/2) \Y \Y Y,
r.m.s. total / neutral current (T/2) \Y Y,
Power frequency (T/2) \% \% \%
Binary inputs (debounced) rising, falling slope

Command external

584 Memory management

The PQDE 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. 86teasured variables in the 10 min data cla
the device is able to continuously and seamlessly record all 800 measured variables such
rent, voltage, harmonics and power over 140 weeks.

It is possible to change the memory allocation ugdagameters. Please contact the support
A.Eberle.

5.8.4.1 Memory Expansion with SD Card

If a SBcard is inserted in the device, you have to choose between different methods of using-teedsD

Copy all data of the last 7 days
Copy all data of the last 3fays
Copy all data a complete snapshot of the whole internal memory

Circular (ext.) = the S€ard will stay in the device and will be filled in a circular memory. If
the SGcard is bigger than one gigabyte, the time period of thec8i is much longer than
into the PQIDE. (extended Memory)
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SD Sync method

30 days
Snapshot
circular (ext.)

I 2y TANY 6 A 0K -BEhwistart-aytdinaticalySo copy the selected internal memory onto the
SD card.

The minimum size of an external memory card i&B The device can manage memory cards
to a max of 32GB.

In the display meniMemorythe progressof the copy procesis shown.

(Reset recorder

Remove SD card

SD sync level 35%

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

A ¢2 NBY2@S GKS YSY2NE OFNRZI 2LISNIYiGS GKS bwSY2@S
¢tKS bwSY2@S {5 OFNRda FdzyOlAazy aidz2Lla GKS O2L®AYy3 ¥
to the SD memory card and releases the card for removal.

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

NOTICE A Before removing the SD card, the "Remove SD card" function m

be activated to ensure that no data is lost!

1 Memory allocation

The memory allocation of theQIDEuses the internal BB memory in a circular ring buffer for all meas-
urement data.
The ring buffer is divided as follows:
512 MB circular memory for loAgrm measurement data
416 MB circular memory fdault 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 PQDE
6.1 Getting started

When the power analyser PQE is put into operation for the first time, the instrument will appear in a
3dZA RSR a2 AT FNR b Y2RS® ¢KS 2LISNYG2N) A& |dzi2Yl GA Ol
strument. This Wizarchust 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 r
@ correct measurement data is recorded due to the absence of measurement voltage, curre
parameters that have not been entered.

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

6.2 Initial Setup- Operation of the Assistant

The following actions can be performed using the navigation cross or@HBE

Arrow key right / down:
Continue in wizard

Arrow key left / up:
Back inwizard

Enter key :

Changing parameters
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6.3 First commissioning wizard - procedure

6.3.1 Wizardsetting Language

Setup wizard

Language

O Selection of display languag®QIDE
English

6.3.2  Wizard setting Power Quality standard

Setup wizard

0 Selection of the PoweQuality standard
EN50160-LV

Press the key to switch between the following P(
standards.

EEa ] Low-voltage gridc TN systens> EN5016QV
Low-voltage gridg IT system=> EN5016Q\VIT
Mediumvoltage grid => EN5016MV
High-voltage grid => EN50160GHV

Automaticbasic settingsindlimit valuesfor the following voltagdevelaccording 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 PQIE
The net type form cannot be

edited if the PQ standard
4 cond,, 3 phase EN50166€L\AIT orEN50166

MV/HV is selected!

1 For moreinformation about the network connection, seeChapter5.6.
Net Type:
Entering the grid type "8onductor grid", "4conductor grid" and/or "4 x 1 conductor grid" will determine
how the Power Quality events arecorded.

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

In a 4conductor grid and/or a 4 x 1 conductor grid all Power Quality events are
determined from theline-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

O Primary Voltage:
20000.00 |3 Corresponds to the primary rated voltage of the voltage transforme
0 Sec. Voltage

Corresponds to thsecondaryrated voltage of the voltage transforn
er.

Setup wizard

Voltage Transformer

secondary Voltage [V] P-P m The voltage transformer factor is calculated automat
cally!

If Power Qualitystandardfor low voltage network (EN50180v &
EN5016€L\AT) is selected, the page voltageansformer is skipped

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

6.3.6  Wizard setting Voltage Grid

Setup wizard

0 Reference voltage in low voltage

e M Setting the reference voltaga the low voltage; TN

systemas conductofearth voltage in voltand in the
low voltage- IT system omediumandhigh voltage
as conductorconductor voltage in volts.

[V]P-N: 11547.01
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The noneditableparametersare cal-
culated automatically.

6.3.7  Wizard setting Current Transformer

We take care of it.

Setup wizarrd

Current Transformer 0 Primary Current
primary Current [A]

Primary nominal current of the connecte
3000 current transformer.

0 Sec. Current

Secondarynominal current of the connecte
current transformer

Setup wizard

Current Transformer
secondary Current [A]

The voltage transformer fac-

tor is calculated

automatically!

The page is hidden for RQEwith the features C40 (current inputs
Rogowski) and C45 (current inpi@€current clamps).

6.3.8  Wizard setting Transformer Factor Equipment

Setup wizard

jgrag=m Lond O Transformer Factor Equipm.

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

Thepage is hidden for P@OEwith the features @0and C31

6.3.9  Wizard setting Rated Current

Setup wizard

System Load

Rated Current [A] 0 Rated Currem
Setting the nominal current of the system.

3000.0

After the commissioning wizard has been completed, ttemversionfactor of the flags
C40/44/45 is shown with the reciprocal value in the display and the softWameconversion.,
see sectiory.4.3.5
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6.3.10 Wizard setting DateTimeand Timezone

Setup wizard

15.08.19

Setup wizard

Manual entry ofdate and time as local time. Furthermore the loc
time zone must be entered and if the device should calculate
14:14:42 changeover for summer / winter time by its own

Setup wizard

In the factorysetting, the device is set to time zone UTC+1 with aut
matic winter time changeover. The time zone and summer/winter

time changeover must be adapted to local conditiohscording to
IEC6100&-30, an external synchronization source such as NTP /
DCF77 | GPS is required.
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6.3.11 Wizard setting Interface

Setup wizard

O DHCP:

deactivated DHCP deactivatedfhe device is used with a fixed IP address whic
have to be parameterized in the next step

DHCP activatedThe device gets its 4Rddress direct from a DHC
Server, which has to be reachable!

O IP address:
Entry of a fixed IP address as specified by IT

Setup wizard

192.168.56.95

Setup wizard
Subnet mask

<000 0 Subnet mask:

Entering the subnet mask
Epazend 0 Gateway:

Entering a gateway

192.168.0.1

As of firmware version v2.6.0, thiEQIDE supports double IP ad

A dress detection. Therefore, already assigned IP addresses of
N TRING 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 chapi#b.2

In the factory setting, the PEDE is factory preet with the IP address 192.168.56.95 and the subnet
mask 255.255.0.0.
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6.3.12 Wizard setting Security Mode

Setup wizard

Security mode

active

Requires WinPQ version 5 or higher!

In any case, make a note o

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 storec
in the root directory of the SD car
when the device is restarted

The separate security doc

umentation for administrators
describes all securitselevant
system settings for setting up ar
operating the device and the er
tire PQ system (requirement c
the BDEW Whitepaper).

O  Security Mode
Active: high security mode

The device is set up in security mode. Communicatienésypted
and device access is protected. The completion of the commissior
in security mode requires the setup of the necessary user account
and must be completed with the software WinPQ or WinPQ lite wit
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 nen I1
secure operation of the measuring device, if no other measures fo
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 protectec
This mode is intended for compatibility with WinPQ systems small:
than version 5 and systems with WinPQ versions 5 or higher shou
operated in high security mode.

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

Lock menu

Menu g
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6.3.13 WizardEnd of commissioning

Setup wizard 0 ACCGpt Settings:

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

Activate settings?

If the wizard is aborted, the wizard will appear again and again ¢
time the device is restarted because the necessary basic settings
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 «
rect connection of the measuring cables and transducers and st
online data for voltages, currents, total harmonic distortion (TF
power values and energy. As well as the bar graphs for voltage
current harmonics.

| tBsTung.,,

fiéy$ion the' KRy pas iwiB @hénge the side of the numeric display.

v
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
Conductorearth Voltages

o Currents L1, L2, L3, N conductor
‘_ Active power with sign (+f
L

o O o O

Distortion factor of voltages ani
currents (Total Harmonic Disto

P
(THD U ©4l tion)

The THD calculation H2 to H40
H2 to H50 is adjustable.

0 Mains frequency

{THD | [l
G [H]
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Displaypage 2

0 Conductorconductor voltages

0 Extreme values conductel
conductor voltage of the selecte
data class in the following periods

e 7 days

L12 : :
: Total measung period,
‘U Y 0.054 since the last reset

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

‘: Umax7d v 0.064 i .

_ via the setup display or the software (see

Umnza M 0.051  0.008  0.039 Rty ACEIT settings or section
0.064 7.5.3.9Statistics)! The setting made is idet

(Urnr 0.000 tical for all statistical values (maximum

D voltage value, minimum voltage value anc

maximum current value).

The extreme values can be reset via the

display
Display Pag8
P,QS
S:Apparent power
(S wa 2328  3.651  1.430  7.376 0 Q: collective reactive power (ur
© signed)
: 0 P: Active power
P W +0.175 Ve oW
O D: Distortion reactive power
D 2.321
__ 0 PF: Power factor
LPF 1.000 0 Cos phi: cos Phi
| cos phi 1.000
Display Pagéd
Active and reactive energies RCM = 0 Total active energy
Total O Active energy related (positive sigr
| Active energy 900.00 0 Active energy supplied (negative
(Activeenergyin  fw  1000.00 sign)

“Active energy out 0 Total reactive energy

0 Reactive energy referred (positiv

'Reactive Energy

sign)
Reactive energy in / . . .
\Reactiveenergyin kAl ___ 25.00 0 Reactive energy supplied (negati
(Reactiveenergyout  kvard  0.00 sign)
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Display Pag®

Imax [10min]

L1
0.000

0.000

0.001
0.001
0.001

Display Page 6

 Warning threshold [mal

| Alarm threshold Al

Display Pag&

Recorder

| Oszilloskop

'RMS

 PQ-Events

/T
0

0
816

O Current and current maximum c
the selected data class in the fc
lowing periods:

of the last day

of thelast 7 days

of the last30days

of the total measuring time

The extreme values can be reset vi

the display

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

0 Alarm threshold: Threshold fo
state Alarm in [mA]

The numerical display only appears

if the function RCM is active.

The number of PQ events, oscillographs &
0 RMS records that occurred for the last da
week and month appear on the instrumen
display.

The break of the event coun-

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

0
3432
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Display page3

Device information

| Firmware 2.1.0

e — -7 Current firmware for PQDE / Device date
PEIE (VRPN and time.

' Time 14:22:54

'S/N 19025758

_A/N 1197801

Display pag®

Licence information

Sampling rate

[| 40 kHz Display information about the license of th

device.
SCADA In this example the PEIE has no IEC6185

[V 1IEC60870-5-104 communication licensed.
[ 1IEC61850

Display page 10
Security

SSH RSA Fingerprioft the Puplic Key of the

: : PQIDEs for verification of the connection
RSAZ2 Fingerprint (md5)

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

7d:83:fa:3b: 7f:c1:fe:5e

ECDSA Fingerprint (md5)
ac:52:9a:65: cd:e0:fa:6d:
8c:6¢:d1:78: a0:93:c4:4d

via the software WinPQ lite / WinPQ.

SSH ECDSA Fingerpraitthe Puplic Key o
the PQIDEs for verification of the conne:
tion via the software WinPQ lite / WinPQ.

Elliptic Curve Digital Signature Algorithm
(ECDSA)
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6.4.2 Graphical display

Press the "rightl y R i 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

3 . .
marked by a dot below the bar chart. Press the "Ret- 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 depen
on the selected network type:

ML2 “L3
0.017 0.011 0O Net type 4wire: Bar graphs voltag
BEEERERREEERE : harmonics H2- H26 for L1, L2, L
and N.

O Net type 3wire: Bar graphs voltag
harmonics H2- H26 for L12, L2:
and L31.

Thered limit lines symbolise the limit value

of the respective voltage harmonics accor
ing to EN50160.

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

ML2 L3
0.003 0.003 0.004 O Net type 4wire: Bar graphs voltag
5 harmonics H2& H50 forL1, L2, L=

and N.

O Net type 3wire: Bar graphs voltag:
harmonics H26; H50 for L12, L2:
and L31.

The red limit lines symbolise the limit valu
of the respective voltage harmonics accor
ing to EN50160.
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Display page 3

™L3 ON
5.669 4.489

O Bar graphs current harmonics
H2- H26

™ ML3
1.106 2.014 4.476

O Bar graphs current harmonic
H26¢ H50

38 39 40 41 42 43 44 45 46 47 48 49 50

Display page 5

Harmonics U -0k
™ ™ ML3 ON
. [mV] 191.4 g2y Bats LEARE 0 Bar graphs Voltage harmoni

2-9 kHz.

The bar graphs for the fre

quency bands 2 9 kHz are only displaye
with device option B1.
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Display page 6

Harmonics | o)

™
7.314

~L3
11.35

O Bar graphs current harmonic
2-9 kHz.

The bar graphs for the fre

quency bands 2 9 kHz are only displaye
with device option B1.
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6.4.2.2 Section detailed information

Displaypage 1

Vector diagram

0 Voltage vector U1E, U2E, U3E.
O Current vector 1112, 13

Mo 2 ML
0.011 0.010 0.006
EVEETIERl  Addiionaly numeric display:

0 Phase angle of the respective vo
age vector

0.000 0.000 0.000

+0.000 +0.000 +0.000

0 Phase shift currentoltage

Displaypage 2: States of binary inputs and outputs

State of binary inputs/outputs @

Binary input Binary output

1= @off == @on
(2 off i
I“3:off:off 0 State of eight binary inputs

@ off @ off 0 State of four binary outputs

@ off
@ off
@ off
@ off

‘ol o]

Displaypage 3: Leveime diagram of residual current measurement

U ESOP MO Diagram of the residual current (RCM) a

fault current (FCM) over the last 7 days
Selectable curves:

0 Residual currentigcy)

0 Fault current lecy
Thresholds

O Warning threshold

O Alarm threshold

Page69



We take care of it.

6.4.3 Pop-up display forresidualcurrent 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 pojup displays implemented for the RCM function are described in this
chapter.Please also refer to the white paper "Resitlcurrent measurement” from Aberle GmbH.

Chapter6.5.2 chapter0, chapter7.5.3.6and chapter7.5.3.8describedthe parameterisation of the
RCM function is in detalil.

6.4.3.1 Popup Display Alarm Message

Pop-up Display Alarm Message

If the set alarm threshold is exceeded (s
chapter6.5.2), a visual alarm message mt

/\ appear on the display according to DIN
I 62020.

ALARM In addition to the visual signa

a binary output can be switched, e.g. to gi

Violation of an acoustic signalChapter 7.5.3.6 de-
RCM alarm threshold scribed he parameterisation of the binar
output.
Press the "Enter" ke ¥ on the keypad to switch to the acknowledgement menu for the

alarmmessage.
Acknowledgement menu for thé\larm Message

Confirmation RCM message

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

According to DIN EN 6202

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

Reset binary output
' Reset optical notification
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6.4.3.2 Popup DisplayWarningMessage

Pop-up Display Warning Message

A

_]

¢

WARNING

Violation of
RCM warning threshold

If the setwarning threshold is exceede(
(see chapte6.5.2), a visual alarm messac
must appear on the display according
DIN EN 62020.

In addition to the visual signa

a binary output can be switche@eechap-
ter 7.5.3.9.

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

alarm message.

Acknowledgement menu for th&VarningMessage

Confirmation RCM message

In this display, you can reset theptical
Reset binary output message and the binary outputs.

| Reset optical notification
According to DIN EN 6202

the visual signal can be reset at any tin
even if the warning threshold is still viola
ed.

The warning message can be automatically reset when the value falls below the warning threshold.
Chapter7.5.3.8describedthe parameterisation required for this.

Pagerl



We take care of it.

6.4.3.3 Popup DisplayError Message

Pop-up Display Error Message

ERROR

RCM sensor failure

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

In addition to the visual signa

a binary output can be switche@eechap-
ter 7.5.3.9.

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

alarm message.

Acknowledgement menu for thé&rrorMessage

Confirmation RCM message

' Reset binary output
Deactivate RCM function

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

After deactivating the RCN

function, the PQDE restarts.

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

d
Pressing th. 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

1 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

1 Nettype
Entering the grid type "“8onductor grid", "4conductor grid" and/or "4 x 1 conductor gridill determine
how the Power Quality events are recorded.
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Switch between fonductor and 4onductor
grids.

O In a 3conductor grid, all events ar

(4 cond., 3 phase d, :
P RN calculated from the lindine voltages.

4 cond,, 1 phase
3 conductors O In a 4conductor grid and/or a 4 X :
conductor grid all Power Qualit
events are determined from the lire
earth voltages.

1 Grid frequency
Setting grid frequency to 5z or 6(Hz. When used in DC networks, this parameter can be ignored.

1 Voltage converter
Corresponds to the ratio between the primary asetondary voltage.
Example: Voltage: primary = 2000V / secondary = 100U; conversion factor = 200

1 Current transformer
Corresponds to the ratio between the primary and secondary current.

Example Current: primary = 10A / secondary = B; conversion factor = 20

1 Nominal Voltage/ Refererce Voltage
The displayed value for the nominal voltage is:
In a 4conductor grid = 23¥ lineearth voltage

In a 3conductor gridit 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 120,000V * 105% = Reference voltage of 21,000This is the reference value for .
trigger thresholds as well as Power Quality events.

Example 2500V grid (lineline): 230V * 125% = 287.¥ (lineearth)

Nominal Current

The nominal current corresponds to the set system current from the commissioning wW&ssedchapter
6.3).
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1 Reference channel
Parameters

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

1 Reference channel:
Defines the measuring channel for frequency measurements and grid synchronization.

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

O Power calculation in accordance with DIN 40110, pattirZcluding the calculation of the
imbalance reactive power (factory setting for the device).

0  Simplified power calculation without considering the imbalance reactive power in the
three phasepower.

This setting has an impact on the measured power values on the device display, the
measured values and the recorded measured values.

6.5.2 Residual Current Measurement / RCM

d
The RCM function is disabled by defaBit.pressing the "Enter" k ,. 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 letegm recording and the fault record in case
overcurrent of the residual current are also activated automatically (see chapfe8.6and
chapter7.5.4).

Pager5



We take care of it.

Transformer Factor Diff.Current
Parameterisation of the transformer factor of the installed differential curtemtsformer.

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 ThresholdnA]
Definition of the warning threshold

Alarm ThresholdmA]
Definition of thealarmthreshold

Slope rising line [MA/kW]
Optional definition of a coefficient for a linear slope of the thresholds. A detailed expianedin be found
in section7.4.9

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 PQDE restarted fier activating the RCM function. The residual current measurement s

automatically after the restart. This can be seen from the V|suaI|s in the unit dis-
play.
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6.5.3 Time settings

The PQDE hawarious possibilities to synchronize the time in the device to the world time clock. A.Eberle
recommends in any case to select a hpghcision time synchronization variant and also to consider the
guality of the time signal.

6.5.3.1 DCF77 timesettings

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
TirrlRone 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 RS232/RS485 interf:

and the time zone of the DCF signal.
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6.5.3.2 Connection DCF77 GPS Clock

It is recommended to use theOM interface as time synchronization interface.
To control the DCF clock Art. Nd.1.9024.01 to the PEDE, the following wiring is necessary:

function

DCF Clock Wires Description

e 77 RS485 Pos (A)
Ti _T 76 RS485 Neg (B)
ll. 75 CTS
4 H#e COM 1 (X7) | 74 RXD
: 73 GND
72 RTS
Z;E 71 TxD
Ei 87 RS485 Pos (A)
SHe 86 RS485 Neg (B)
— 85 cTs
EE COM 2 (X8) | 84 RxD green wire of DCFclock = clock signal
83 GND white wire of the DCFclock = GND
ﬂ“l 82 RTS red wire of the DCFclock = +6V
81 TxD black wire of the DCFclock =6V

0O In extended modeparameterize interface type RS232
0 Time zone external: + x hours for time zone (time of data shown in the software)
O Time zone internal: + x hours for time zone (time of the-BEdisplay)
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6.5.3.3 Manual time setting

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

( Time protocol Manual ually on the device.

Timezoneintem  +01:00 | 0 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 O DsT

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

OFF Summer/winter time setting iswitched
off.

O Date: Input of the local date
0O Manual entry of the current date (local time)
0 Time: Entry of the currerbcaltime

The PQDE internally converts the times into the UTC format using the times entered a
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 (DS Daylight Saving Time)
If the DST operating mode is set to internal, the summer/winter time changeover inside tHeEPt@kes
place automatically each year. The FiHusesan 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 thgparameters 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 specifythe 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).

1 Example 1: Europe Germany
The changeover frorsummer 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 HQH to:

Changdrom daylight savings at 3 am on the Sunday that ocoorsr afterthe 25.10, i.e The first Sunday
that occurson or followingthe 25" of the month. As there are 31 days in October, the Sunday occuming
or after the 28" will always be the last Sunday of the month of October.

Changeo daylight savings at 2 am on the Sunday that ocoarer afterthe 25.3, i.e: The last Sunday of
the month of March.

1 Example 2: Australig New South Wales
The changeover frorsummer to wintertimetakes place on the first Sunday in the month of April at 03:00
with the time changing back to 02:00 hrs
The changeover frowinter to summertimealways 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 P@IE on the first Sundayn or after01.4 and the change from winter to
summertime is always performed on the first Sundayor after01.10.
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6.5.3.2 NTP time setting

ThePQIDEhas 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.

O Time protocol:

Time setup

NTP The time setting is carried out via an N

(T (66 NTP server in the network.

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

DST INT can be entered.
DST change

Date 15.08.19
Time 15:19:26

NTP setup The PQDEsupports up to four time servers
: in the network. The device automatically ust

_ 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 )
e s Port Enter the network port under which the de-

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

Time server 1 IP:

Time server 1 port:

Time server 4 Port

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

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

stratum are ignored by the device.

See alsohttps://de.wikipedia.org/wiki/Network Time Protocol
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6.5.3.3 NMEAZDA time setting

Time setup

[ Time protocol NMEA:ZDA
advanced
Timezone intern +01:00
DST INT
DST change
Date 15.08.19
Time 15:20:28

{MEA setup

| NMEA protoco

PCM protocol
Setting up the RS232/RS485 interface for

NMEA protocol
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6.5.3.4 NMEARMC 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
NMEA protocol

Page83



We take care of it.

6.5.3.5 IRIGB time setting

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

The PQDE hasvith the COM 2 interface a possibility to use the precise IRIG B format for time synchroniza-
tion.

On the PQDE, the correct format IRIBXXO0..3 or IRIBxx47 must be selected, as well as the time zone of
the synchronised time, so that the RRE can internally store the measurement data with a correct UTC
time stamp.

IRIGB formats 0 to 3 IRIGB 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/

‘Interface type
Timezone extern

IRIGB setup

| Interface type
Timezone extern

0  Selection of the IRKB format
0 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 134#4me setting

IEEE 1344 is a standard that defines parameters for synchrophasors for energy systems. The standard ex-
tension of the IRI@ 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 tHeER@$ well as the time
zone of the synchronized time, so that the FIH can internally store the measurement data with a correct
UTC time stamp.

Time setup

[ Time protocol IEEE1344

advanced
T e +01:00 Time synchronization to an IRBStime 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

0 Language: Select the display language

O Wizard This function takes you through an automatic device setup. This function is started
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 additio
complete setup is reset to the factory state, except for the changes made in the wizard itse
0 Menu password Access to the device setup can be blocked viadmi# passworddescribtion see
chapter 6.5.3.
0 Lock menuWith this function yodock the menu.
O 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 chan

0 Resetevents 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.

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

0 ResetExtrema The absolute maximum valgeoltage and current§an be reset here.
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6.5.5 Password locldevice display

Access to thelevice setugan bedisabled viaa 4-digit password.

Menu password

If apassword is assignedo access to thelevice setup via the displays possible

Menu password

Invalid passweord!

fooo

O Enter your correct password

0 Confirm with unlock
Now thedevice setupver thekeys and the displagan be achievedlhe passwordias norestrictionfor
the software
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6.5.6 Memory management

¢tKS bwSY2@S {5 OFNRa FdzyOluAaz2y atz2Lla (GKS O2LRAY
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 devicenterfaces

The PQDE 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 PEDE is factory preet with the IP addresk92.168.56.95nd the
subnet mask55.255.0.0.

1 DHCP

Activateor deactivateDHCP
DHCP dactivated

The meter is used with a fixed IP address to be assignkedi K
DHCP activated:

The meter receives its IP address via a DHCP server in the network.

z

0KS LI NFYSGSNI aLt | F

1 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 PQE can be adjusted in the Display menu.

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

Screensaver deactivated

The PQDE 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%.

1 Brightness [%]
The display brightness can be adjusted-petcent steps from 10% to 100%.

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

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

1 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 PQE can be completely locked by pressing the key combinafRaturrt

- < ‘ ,
-I- YR «a Ifwe seconds

When the lock is activated, the display of the device is switched off completely. It is no |
possible toviewthe display or the setup display.

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

A

Display locked.

. L “ . . ,
To unlock the display, press the key combination "Ret. 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 Neiwaljser
PQIDAsmartand PQIDE andncludes the following functions:

Setup of the NetworkAnalysePQIDA smart &PQIDE

Online analysis of the measurement data

Reading the measurement data from the measuring device

Evaluating measurement data

Firmware update foPQIDA smart 8PQIDE

Calibration of the Devices (Option).

@ The powerful database and evaluation software WinP@hich is available at an extra chart

supports all mobile and permanently installed Netwdkkalyserssupplied by A. Eberle in on

system. Measuring data from different devices can be compared to each other. There is

automated and permanent connection to all permanently installed devices. Detailed P

Quality reports and sequence of events recording are automatically created by the system a

be sent via email. There are separate operating and commissioning instructions for the W
software.

7.1 Installing the evaluation software

To start the installation of the evaluation software, place the installation CD in ye®RQN\Ddrive. If the
Auto startfunction is activated, the installation program starts automatically. Otherwise, go to the root

directory of your CEROM drive and start the program by doulalécking the file FETUPEXE

The installation complies with the Windows standard, including uninstalling the program system via the
Softwareoption 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 icorliiii#elis s created automatically on your PC's Desktop.
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1 Uninstalling thesoftware via the control panel
The components are removed from the PC using Windowsol panel

UnderSoftware WinPQ liteentry, use theRemovebutton 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.

1 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.aeberle.de

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

Start screen for WinPQ lite, example with three devices
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7.2 Basic setting for Software

Thefollowing changes are possible under the menu item "Options™:

1 General Settings

General settings Color settings

Write Logfile
N —
Compress Files

Language English ~

Data Folder Ch\Users\Pfeifer\AppData\Roaming\WinPQlite\Data\. Change

A
D Cancel ‘,4 Save

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

0 Compress filesif this option is activated the WinPQlite is zipping the -fifak of parameterization
before sending them to the device. This leads into a faster communication and parameterization.

0 Languagesoftware language setting (SW must be restarted after a change)

O Data folderfolder 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[Pdmarts on
DAmeasurement data

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

1 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 'ﬁ‘ 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 PGDE

Via the functionNew devicean 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 06.2(]19

S

|1| For a fully secure connection, the "IT Security GH@DEfor Administrators” must also be ok
served in addition to these operating instructions!

7.3.1 Creating a devicéle

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 th&R.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 inchapter6.2 must be followed in order to completely setup the device.

7.3.1.1 Wizard Step k Device Selection

Tl K BN T - " T

| ‘ Device selection:

0 PQIDA smart

Add new device:
@ PQI-DA smart
© PQI-DE

[ Next &3 oK
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7.3.1.2 Wizard Step 2 Device Setup

Add PQ-device:

@ Add deviee:
Connect a device that has already been set up.
-, Finish commissioning with IT security:
' Completz commissioning of a new device with activated IT security optien.
© Create a tile for an offline device.
@ Back ok | | € cancel
“Wizaed
-——

Mode
@ Compatibility mede:
" without IT security option
-, Security mode:

' IT security option enabled

7.3.1.4 Wizard Step 4 Device Connection

-
Wizard

Choose connection type:
@ TCPAP - Netwark interface
© use

Selection for a device according to th
requirements listed above is

"Connect device that's already been ¢
up."

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

0 Compatibility mode

The TCP/IPcommunication to
the device is unencrypted.

O Security mode

The TCP/IP communication d
vice is encrypted using the S¢
protocol.

Selection of connection

The device can be connected via USE
TCP / IP (networlgommunication.

If the USB interface is used, it must
selected in the following step.
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7.3.1.5 Wizard Step 5 IP Version
wed S ) selection of 1P version

A distinction can be made between IP
7 andIPv6. IPv6 is currently only supportt
o via gateways.

The default connection is IPv4.

7.3.1.6 Wizard Step 6 IP Address
v ) 1P address of the measuring instrument

Enter the IPv4 address and the connt
tion port of the encoder.

1 pon The default port depends on the selectt
102.168.2.94| mOdEZ

5040

O Security mode:

Port 22
0 Compatibility mode:
e © 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 iGecureMode

If the setup of the meter was performed iSecurity Modé (as described irchapter6.2), the meter will
display the following screen after restarting until the setup is complete:

Security advice

Secure mode was

activated;

At the end of commissioning security mode, a user database is created on the device in which all infor-
mation d 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 thslew devicebutton.
The device is selected as describedhapter7.3.1.1

7.3.2.1 Security Wizard Completion

] |

Add PQ-device:
Add device:
Connect a device that has already been set up.

& Finish commissioning with IT security:
Complete commissioning of a new device with activated IT security option.
Create a tile for an offline device.

'

7.3.2.2 Security Wizard Procedure Selection

, ‘

Commissioning with IT security option:

& Manual setup:
Input data for setting up the device

Setup with identification file:
Identification file available

|@ Back ‘ | Next G)| oK |0 [an(e\l

Selection to complete all security set
tings:

"Completion of commissioning with |
security".

Selection of the procedure for com
pleting the devices Security settings:

0 Manual setup éeechap-
ter7.3.2.3
Manual entry of all data such as IP ¢
dress/serial number of the device
O ldentification file §eechap-
ter7.3.2.9

Use of an identification file made ava
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:
IP:

Port:

. Offnen | — N

6(:)-\ 11 v Computer » We ager (H) » Anlage_ Name_17042557 »

Organisieren v Neuer Ordner

“ Neme . Enderungsdatum  Typ GroBe

1% Computer

&L, Lokaler Datentrager (C:)

ca Data (D3)

s DataBase_ed (E)

s Volume (F)

cu Data_ext (G:)

e Wechseldatentrager (Hy) 7l

s Firmendaten (\DC-Svi2012R2) (L) |=

% httpsi//cloud.a-eberle. de/remote.php,

% transfer (\TurboNAS) (T:)

% Users (\DC-Svr2012R2) (L)

I 9 14.06.201911:19
|| scratchpad 14.06.201911:18
|| 17042557 2ei 14.06.201911:19 AE-Datei 1KB

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

For setup, the serial number dhe
instrument must be known and er
tered in the field to establish the firs
connection via an encrypted conne
tion to the instrument.

If the option Identification file was
selected inchapter 7.3.2.2 the *.aei
file, which is provided by the instrt
ment via an SD cardsde hapter
5.8.4), must be selected via "Open".

The *.aei file contains all informatio
such as serial number, ECDSA finc
print, IP address and the pol
parameterized on the encoder. It ce
be found on the SD card in the ma
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

T —
ents:
& bk | [Nt € oK
r Al
Information
User created successfully:
182.158.56.211 22 - Anlage Messfeld-Name Geraete-Name
s E

umentation.

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

In any case, the ECDSA fingerpi
must be compared with the finger
print on the measuring device befor
clicking Continue in order to unique
verify the identification!

Click "Next" to download the pas:
word guidelines from the meter.

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

Depending on the password policy,
password that complies with th
company's IT policy is required.

If all users have been successfL
created and transferred to the metel
the following message appears

"User successfully created!"

Commissioning in higeecurity mode
is now complete.

The detailed description of rights and roles with specification of rights is listed in the securit

In addition to the three standard users per role, further users can be created in the mea:
instrument. The settings are described in chapter 9.
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7.3.3 Deleting a device tile

Device tiles can be deleted via tBetup generatievice menu.

Edit

elete Device
date firmware

7.4 Device setup

The PQb & Qarameter setup can be accessedRasa 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.

Themain menu(see chaptef7.4.]) is displayed in the right area of the pa-
rameterization window. Thparametersmenuwith selectable parameter
groups is shown in the left window areseg chaptei7.4.2).
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7.4.1 Main Menu: Views and functions

g Basic Desktop A

The basic viewallows applicatiordriven parameterization of thelevice;the
classicexpert view shows the parameter structure of the device in list form a |
is described ichapterQ. The service view should only be used for parameteri |
tions in cooperation with the Aberle service team. Incorrect parameterizatio |
|
|

Qpen Templates

Open custom templates

Save |

can lead to malfunctions!
Export (C5V)
ViaSendbutton, the previously defined parameters are sent to the device. 1 factory scifings

buttons Open templates or Open custom templatescan be used to load differ-
ent standard templates or custom parameter sets.

Low voltage network according to EN50160 and trigger settin

Medium voltage network according to EN50160 and trigg
settings

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

Via Save button, settings are saved to an XML filehe Factory settingsoption
resets all settings on the device with the exception of the network, conneci | Close
and license settings to the default parameters.

36
37 Frequency 50
38 Frequency ripple signal voltage [Hz] 168
39 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 intc the CSV 43 || dmax|-threshold f?STV?Itage change RVC [% from UC bzw.

file. 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 thresho_ld 10min- voltage [percent from UC bzw. UC/1 110
51 threshold 10min-THD [percent] 8
Logboak 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 / Recording 58 threshold 10min-voltages harmonic (H3) [percent] 5
Binary Recording 59 threshold 10min-voltages harmonic (H4) [percent] 1
. . 60 threshold 10min-voltages harmonic (H5) [percent] 6
MemorySettings (schreiber) 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
Abort '4 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 thePQIDEto factory settings, the assistant must be executed again! All measurement data
will be deleted from the device after the wizard has been execut@dsecloses 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 (sdeft figure). These are explained in more detail in the
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 cttapter

T
I

Basic settings

Oscilloscope Rekorder

-
10ms RMS recorder

I

Ripple control

Time Settings

RCM
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7.4.3 Basic Settings

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

i
8

Basic settings

2

H

HH - HEHE]

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 assignment dP@KDE 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 WinRfatabase.

7.4.3.2 Connection Settings

Primary rominal voltage (conducteearth) in volts is defined here THQIDErefers all trigger thresholds
or PQ events to the set nominal voltage. The nominal voltage inthieSnetwork is the agreed conduc-
tor-conductor voltage, e.g. 20400V. ldre network, the conducteground 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
conductorconductor voltages. In 4 conductor system, all power quality parameters are determined from
the conductorground voltages. Choosing 4 conductor systevith 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 fackoer the ratio of the current
and voltage transformers to which the power analyser is connected in the transformer settings.

Example:
Voltage: primary = 2000V; secondary = 10@; conversion factor UL1 = 200
Current: 100A / 5A = 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:

i 6 -
Factor from the datasheey b=A # 4 p p X &

Example
Voltage primary= 20.000 Vsecondary= 100 \AA internal conversion factoknu= 200
Current(C30/C31):primary= 100 Ascondary=5 AA internal conversion factokni = 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 factokni depends on both the transformer ratio of the current transformer and
the ratio of the mini current clamp.
Secondaryated currentof the current transformerOp, Lo

Primaryrated currentof the current transformerOy, ¢ Tat

Conversion factor of the current clamp Y p nlftSS

h !

— —— T T

A internal conversion factorQ¢ "Q

C44 (Rogowslgoils):
Conversion factor of the Rogowski cGil"Y § & 'E—?
A internal conversion factorQé 'Q— p p xhw [%

C45 (DC current clamps)

Wandlerfaktor der D@/inistromzanged "Y l:I)E—?

A internal conversion factofQ¢ ‘Q— p p X L%

@ Theconversion 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 intervalsétonds and Mhinutes.In addition to the class A
measurement intervals, numerous values can be recorded by @i¥Eat freely adjustable intervals. For
example, this can be used for the measurement of maximum power in the ltesiimterval. The inter-
vals are always synchronic to full hours.

7.4.3.7 FlickerCurveLamp model

Select the lamp model for a 1200r 230V 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 unbalan@be 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 @ith 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 wunbalance 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 isrecommended to work with standard templates!

_ . WinPQSmart -

2

Slow voltage change

Tolerance 100% positive 110 negative 90 Send

Basic settings

Open Templates
Voltage Changes (Dip/Swell

55

\ )
\ \
Threshold 100% [%] positive %] 110 negatie [ 90 | Open custom templates |
\ \
\ \

s
Limits -
- Rapid voltage change factory settings
Hysteresis RVC [%] 1 Detection limit for RVC [%] 6
Oscilloscope Rekorder
Network Frequency
Threshold 99,50% positive [Hzl 505 negative [Hzl 495
10ms RMS recorder Unbalance [ Flicker THD
Tolerance 95.00% [%] 2 Threshold long time flicker PLT 1 Tolerance 95.00% [%] g

=]

Thresheld short time flicker PST 1
control

2
k)
L]

)

Voltage harmonics

Time Settings

Harmonics ) 2
II I I I I I I Tolerance 95.00% [%] 2
P (TR O T s

C:\Program Files (x86)\WinPQSmart\ 50160_IEC61000-2-2_Lo

Close

For a clearer overview, all parameters are organized in functional groups. The various (physical) quantities
and their calculation methods are defined and described in chalpier

1 Voltagechanges
Limits for slow voltage changes and fast voltage changes (for details see the respective standard).

1 Frequency
Upper and lower limit value of the permitted frequencyeviation in relation to the set grid
frequency.

1 Unbalance
Limit value for unbalance.

1 Flicker
Limits of long and shorterm flicker.
1 THD

Limits of theTotal Harmonic Distortion.

1 Voltageharmonics
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% and10% of the nominal voltage is defined.

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 independe
@ common parameters are automatically adjusted in both recorders.
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