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@ Note:

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

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

A. Eberle GmbH & &G

FrankenstrafRe 160
D-90461 Nuremberg

Telephone:0911/62 81080
Fax: 0911/62 81 08 99
EMail: info@aeberle.de
Internet:.  www.a-eberle.de

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

Furthermore,A. Eberle GrobH & CoKGwill not accept any liability for loss or damage of
any kind resulting from faulty equipment or devices that have been modified by the user.

Copyright2022 A. Eberle GmbH & GG
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 usermanual completely and do not use the product until you have undersibod

1.1 Target group

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

sible for installing and operating the system.

1.2 Warnings

1 Structure of the warnings

Type and surce of danger!
Consequences of nembservance

SIGNAL WORL

A Action to avoid the danger.

1 Types of warnings
Warninggdiffer according to the type of danger as follows:

A Warns of an imminent danger which, if not avoided, will result in deat
»)\\[el==10 serious injury.

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

A Warns of a potentially dangerowstuation that can result in fairly serious
CAUTION! minor injuries when not avoided.

Warns of a potentiallglangeroussituationthat if not avoidedcould result in
| . .
ML SN material or environmental damage.

1.3 Tips

Notes on appropriate use of the device
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1.4 Other symbols

Instructions
Structure of the instructions:
A Guidance for an action.

e Indicationof an outcome, if necessary.

Lists
Structure of unnumberedlsts:

List level 1
List level 2

Structure of numbered lists:
1) Listlevel 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 aesstbm.
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2. Scope of Delivery/Order Codes
2.1 Scope of Delivery

PQIDAsmart

User Manual

Ethernet able

Calibration certificate
CDwith WinPQ lite Software

2.2 Order Codes

Characteristic Code

Power Quality Interface and fault recorder PQIDA smart
O 4 voltage converters, 4 current transformers
0O In accordance with DIN 50160 and IEC 6108830 (Class A)
O 2 digital inputs
O 2relay outputs
0 WinPQ lite software foPQIDA smart

Supply voltage
O AC 90 X110 \X264 V or DC 1004220 \X350 V H1
0O DC18v..60V..70 V H2
Rated value of the input voltage
0 100v 2MOhm(CAT IV 300V) El
O 100V A00V/690V 10MOhm (CAT IV 300V) E2
Current inputs
O 4 current inputs for metering circuitA/ 5 A (range 13\) C30
O 4 current inputs for protection circuit A/ 5 A (range 100A) C31
O 4 current inputs for Rogowski Coils C40
O 4 AC current inputs for current clamps (0,&V C44
O 4 DC current inputs for current clamps (5&)V C45
Binary inputs
O 2 programmable binary inputs (AC/DC 4350V) M1
O 2 programmable binary inputs (DC 188V) M2

Option IEC61008-7 (4096 kHz sampling)
0 10.24kHz sampling; without RHz to %kHz measurement BO

0 Frequency measurement of voltage and current from 2 kHz to 9 kHz Bl
40.96kHz sampling oscilloscope recorder

Option communication protocol

0 Modbus RTU & TCP PO
0 IEC 60878-104 (RJ45) P1
0 IEC61850 (RJ45) P2

Paged
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Option Data format
O without PQDIF export function according to IEEE4359 FO

O with PQDIF export function according to IEEE1359 F1
Data transfer via feature RAEC61850 / MMS

User manuals

0 German G1
O English G2
0 French G3
O Spanish G4
0 ltalian G5
O Chinese G6
0 Russian G7

With a license code it is possible to upgrade tption 2kHz to 9kHz (4096 kHz samplinc
rate for oscilloscope trigger) as well as tBR€ ADAommunication protocols (Pfeatures).

PagelO
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Software WinPQ lite

Software WinPQ lite

For parameterisingPQIDA smart, as well as readin@ QDA smart measurement data and onlin

data as a singlaser licence free of charge

Code

Expansion WinPQ lite
For calibration of the PEDA smartand test report creation

900.9287

WinPQ database Code
Software WinPQ WinPQ
For parameterization, archiving and evaluation of BQPQDA, PQDAsmartand PQIDE measure-
ment data with the following basic functions:
0 32-bit/64-bit Windows program interface
O Database for saving the measured values per measuring point
Data access @& TCP/IP network
O Visualization option for all measured variables retrievable from alR@QDA, PGDAsmartand
PQIDE as a function of time and as a statistical variable
O Automatic reporting according to EN5016B061002-2 / 2-4; IEEE5109;
O Automaticexport functions (Comtrade , PQDiff, ASCII, PDF) and fault report transmission
O One additional workstation license for one Windows user is included in the price
Licences
O as singleuser license for 2 PQ measuring instruments {EQPQDA, PQDAsmart, PQIDE) LO
O as singleuser license for 2 to 10 PQ measuring instruments{PEQDA, PQGDAsmart, PQIDE) L1
O as singleuser license for > 10 PQ measuring instruments{P,@QDA, PQDAsmart, PQIDE) L2
0 as singleuser license for > 100 PQ measuringtiaments (PQD, PQDA, PQDAsmart, PQIDE L3
User manuals
0 German Al
O English A2
O French A3

PQIDAsmart - accessories Code
SDmemory card (external):4 GB industrial standard 900.9099.04
Frame for panel mounting 564.0435
DINRai| wall mounted housing 564.0433
Radio time clock interface DFC 77 111.9024.01
GP<Clockg Navilog Set RS485DIN-Rail 111.7083
GPS receiver, GPS converter 5m connection cable, mounting bracket

Power supply for NavilogDIN rail power supply, 8864VAC/24V, 10W) 111.7079
RogowskiCoil for C8; 1...3000A; 85mV/ 1000A; 10Hz..20kHz; 15m connection cable; one pieq 111.7087
Current clamp forC44 highaccurate for secondary measurement circuits 111.7095

n % A; 100mV/ A; 10H2X10kHz; 10m connection cablene piece

Pagell
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3. Safety instructions

>

Follow theuser manuals

>

Keep theuser manuaivith the device.

>

Ensure that the device is operated only in a perfect condition.

>

Never open the device.

p

Ensure that only qualified personnel operate the device.

p

Connecthe device only as specified.

p

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

p

Connect the device only with recommended accessories.

p

Ensure that the device is not operated outside the design limits.

(see chapteb)

p

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

pl

Do not use the device in environments where explosive gases, dust or fumes occur.

Pagel?2
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Meaningof the symbols usedn the device

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

USRBinterface

TCPIP interface

3.1
—L— Functional earth

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

Alternating voltagg/AC)

IR

Direct voltage(DC)

3.1.1 Site information and assemblinstructions of PQIDAsmart

ThePQIDAsmartis suitable for the followingites
Mounted in an cabinet
Panel mounting
For panel mounting you have to use the frameganel mounting order code: 564.0435

4, Intended use

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

The instrument is intended for use in the low voltage range in CAT W30 to anmaximum of 690/

(conductorconducto)). Other voltage levels such as medium or high voltages must be connected to the
instrument via voltage transformers.

Pagel3
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5. Technical Data
5.1 PQIDAsmartDescription

Solving all measurement tasks in electrical grids candasuating task. The new Power Quality Interface
and Disturbance Recorder PRQAsmart, aimed at low, medium and high voltage grids, represents the
A-Eberle response to such needs. This central component can be used either as PowetliQQedhize

in accadance with all Power Quality standards or as a device for all physically defined/measured values
in typical threephase systems.

Beside the possibility of standard evaluations, the-B@kmart also has a high speed fault recorder
capability with a 40.9&Hz/ 10.24kHz recording rate and a half cycle r.m.s. registration, which allows
for a detailed analysis of grid disturbances.

In particular, PQDAsmartis suitable for monitoring, registering, evaluating and recording special refer-
ence quantities or quality agreements between the supplier of energy and the end customer. In
addition, the device can provide many measured values in parallel for SCADAtappivia standard-

ized interfaces such as Modbus.

Modern voltage quality measuring instruments
operate according to the IEC 62586 standard,

Parameter IEC61086-30 Clasd

which describes the complete product character Power frequency
tic of a Power QualitAnalyser This standard Magnitude of the Supply Voltage
defines not only theourpose of use andhe EMC .

. . o Flicker
environment, the environmental conditions, but
also the exact measurement methods (IEC 630C Supply voltage dips argivells
4-30) in order to create a comparable basis for t Voltage interruptions
user.

) ) Supply voltage unbalance

According to IEC 62586, the HDAsmartis a de- PP g
vice PQIA-FIH and has thesfore been fully Voltage harmonics
certified in external laboratories. Voltage Interharmonic

The PQDAsmartmeets all demands of the IEC

610004-30 Ed.3 (2015) standard for anChass
device Underdevation and overdeviation

Mainssignallingvoltage

The measuring device and the development are Measurement aggregation interva
subject to strict security requirements within the
scopeof the requirements in the area ®RITISIN
relation to these, an active patch management, _'299ing

encrypted communication standards as well as ¢ Transientnfluence quantities
User Rights ManagemeriyRM viaRADIUGre

available in the device! This also includes signec

firmware updates, segrity logging and active pro-

tection against brute force attacks. All this

contributes to a secure operation in your IT envi-

ronment!

Timeclock uncertainty

> > | (> || > > > > > > |> > P>
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The PQDAsmarthas been developed for measurements performed in public grids, as well as for re-
cording PQ data in industrial environments, up to 89@-C measurement voltage:

No movng parts (fans, hard drivgs

CAT IV

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

hLGA2Yy |l f AL KHtadh hhé 6. MO

Frequency measurement of voltage and current according IEC ét@dom 2 kHz to
9 kHz.

Standard IEC610087 describes the measuring of harmonics and interharmonic in
power supply grids and connected devices.

Pagel5
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5.2 Technical Data

1.7-inchcolourdisplay

Keypad for basic/direct device configuration
1 GB internal memory

Input chainel bandwidth 20 kHz

4 voltage inputsfinal value of measurement range: 57/ 230/ 480L:N, accuracy <
0.1%

4 current inputs JA/ 5 A nominalfinal value of measurement range: 20
Simultaneous processing of sampled and calculated voltages and currents
Oscilloscopic voltage and current recorder sampling rate : 424 10.24&Hz
Half cycle recorder:
power frequency, r.m.s. of voltages and currents, voltage and current phasors
power recording rate : ~10n{50Hz) / ~8.33ms (6B1z)
Powerful recordetriggering
Online streaming of voltages and currents at 40.96 kHz sampling rate.
IEC 6100@-30 Class A Measurement data processing
Recording of the voltage quality faults in accordance with DIN EN 50160; IE€62000
-2-12;-2-4.
{ LISOGNI t | vy kHz,8% frefjuensy bantis] Bwh = 268@) of voltages and
currents according (IEC 6100€)
Phase of voltage and current harmonics n=2..50
2 general purpose digital inputs with 2 input level options
2 relay outputs for protection monitoring and alarm

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

Complex analysis software WinPQ lite (sold as a package)

Option WinPQ¢ Database Software

Pagel6
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5.3 Technical Data

5.3.1

Dimensions / Weight

Dimensions / Weight

LxBxH 160 x 90 x 58 mm
Weight 5029
5.3.2 Electrical safety environ-

mental parameter

Environmental pa-

rameters

Storage
and
transport

Operation

Ambient temperature : | IEC 607241 | IEC 61010
Limit range of opera- | 31 I'1KS | 25 +45°C
tion -40 ... H1

+70°C 25 ... +50°C

IEC 60721 | {2

3-2/2K4

-40 ...

+70°C
Ambient temperature : IEC DIN EN
Rated range of opera --- 61010
tion H1 -25 ... +45°C
Rated range of opera 25 +50°C
tion H2
Relative humidity: 24h | 5...95 % 5...95 %
average
No condensation or ice
Solar radiations 700W/m?2
Vibration, earth trem- | IEC 60724 | IEC 6072B-3
ors 31/1M1 |/3M1

IEC 60721

3-2/2M1
5.3.3 Power supply for PQDA

smart

Feature H1l H2
ACNominal range [V] 100...240 -
ACoOperating range [V] pn XHcn -
DCNominal range [V] 110...320 24...60

a-eberle

DC Qerating range [V] 100Kopn |My XTp
Power XKomn X mn
consumption <20 VA
FrequencyNominal 50...60Hz DC
Frequencyoperating 40...70Hz DC
External fuse 6A 6A
characteristics B B
Energy storage 2 sec 2 sec
5.3.4  Voltage Inputs
Voltage inputs
Feature El E2
Channels Ui, W, Us, Uniera
Electrical safety | 150V CAT Il | 300V CAT IV
DIN EN 61010 600V CAT Il
Input reference | PE PE
level
Impedance>PE|{2a K ppy [Mman a¥K pyp
Nominal input | 100Vax K 0 | 230 \ac
voltage Uom
Full scale range | 1 X M Hadll- { n X n yadl-E+
(FSR) E
Overload, per- | 150Vac 600\Ac
manent
Maximum crest | 3
factor @ Un
Bandwidth 5/ Xun 111
Nominal power | 50 Hz / 60 Hz
frequency fn
Frequency rangq fn £ 15 %
of the 42.5..50..57.5 Hz
fundamental 51.0..60..69.0 Hz

Accuracy
Fundamentglr.m.s.
M XK nMp B
ncl/ X ¢! X bnp|+0.1%vV. bbn
-Hpc/!/ XKbplpc/ Y +0.2% V. kbm
FundamentglPhase
MK bIER +0.02°
Harmonics/ ' H XpnZ
UnX  Mpom: | +5.0% v. b
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Voltage inputs

Feature El \ E2
Un < 1% om: +0.05% V. kdm
| F N¥y¥2yAOa y T
Uh l% uom: i0.5°
Interharmonics
y T mMXngpZ NPY
Uin < 1% Wb +0.05% V. kdm
Power frequency +1mHz

@ 10%...200%loh
Flicker Class F2
DIN EN 6100@-15:2011
Dip residual voltage 0.2 % bbm

@ 10%..100%/lokn
Dip duration +20 ms

@ 10 %..100 Yonkih
Swell residual voltage +0.2% Un

@ 100 %..150 %
Unom

Swell duration

+20 ms

@ 100 %..150 %
Unom
Interruption duration +20 ms
@ 1 %..100 %nkh
Voltage unbalance +0.15 %

@ 1%..5 % readin

Mains signding voltage
(< 3kHz)

+5 % of reading

@ Us=3%..15%
un

+0.15 %Jnom
@Us=1%..3% U

Nominal input cur- |5 Axc

rent In

Full scale range (FS| 10Aac 100Axc
Overload capacity

permanent 20 Ac

X mna 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 30 C31

Fundamental li 10%FSR: | I1=1%...20%

r.m.s. +0.1% V.4l FSR: +0.5% y. |
1< 10%FSR: | I1 < 1% FSR:
+0.01% v. FSH +0.005% v. FSR

Fundamental Ik Mgz (l=1%...20% FSF

Phase +0.1° +0.5°

Harmonic n 5

HXpnzZ

Ih 3% hom: +5.0% v.il +10% V.4

Ih < 3% J]om: 1015% V.nl)m 10.3% V. rlom

Harmonic n 3

HXpnZ t

IhX  Ofgar L[| £0.5° +2.0°

Interharmonic

y r N

r.m.s. +5.0% v.il +10% v.il

X Ohod’ L +0.15% V.pbm | £0.3% V.obm

|ih < 3% rlom:

5.35 Current Inputs
Current inputs
Option C30 e
Channels 11, 12, 13, IN/4
Electrical safety 300V CAT I
DIN EN 61010
Input type potentialfrei
Impedance X nYXK
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Feature C40 C44 C45

Full Scale RandeéSR) 0.35c@ 50Hz 0.50Vac 5.6V
Impedance Ma K Ma K Ma K

Input type symmetrisch

Isolation basic (SELV) basic (SELV) basic (SELV)

External sensors Rogowski coil, current clamp, HallSensor,
potential free potential free potential free

Differential overload, per-| 10Vac +15V +15V

manent

Common mode area +15V +15V +15V

Bandwidth Hpl T Xunl 1l T|5/ Xun{ll 5/ Xunilll

Accuracy
Grundschwingung, r.m.s.
1 10% FSR: +0.2% v.4l +0.1% v.4l +0.1% v.4l

l1< 10% FSR:

+0.02% v. FSR

+0.01% v. FSR

+0.01% v. FSR

Grundschwingung, Phase

l, 10% FSR: +0.2° +0.1° +0.1°
Il F N¥2y A &aoOKS
r.m.s. +5.0% V.1l +5.0% V.1l +5.0% V.1l

lh 1% FSR:
Ih< 1% FSR:

+0.05% v. FSR

+0.05% v. FSR

+0.05% v. FSR

I F N2y AaoOKS

Phase +1.0° +0.5° +0.5°

Ih 1% FSR:

Zwischenharmonische n

MXndpZ NIPYDPaAOD

lin 1% FSR: +5.0% v.id +5.0% v.il +5.0% v.i

lih< 1% FSR:

+0.05% v. FSR

+0.05% v. FSR

+0.05% v. FSR
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5.3.6 Binary inputs Measurement category| 300V / CAT IV
600V / CAT I

Binary inputs (BI) Altitude X wnnny
Feature M1 M2 - -

" - IP tect I IP54
8 binary inputs 0V..250 Mc | 0V...48 \hc . frﬁ Zc |ondc.:téss n
Range Noc installed condition

P HcLevel >35V > 10V

P LcLevel <20V <5V Electromagnetic Compatibility
Signal frequency DC..70Hz | DC..70Hz Immunity
Input resistance b mnn fcoy 1K P IEC 6100®-5, Environment H
Electrical isolation | Optocoupler, Emissions

electrically isolated
. P CISPR22 (EN 55022) , Class A
Electrical safety 300V
DIN EN 61010
5.3.9 Storage of measured values

5.3.7 Binary outputs Storage of measured values
Binary outputs (BO) Internal memory 1024 MB
Contact specification
(EN609474-1,-5-1) : | SPDTsingle pole bouble Throw SD memory card 1 GBo 32 GB

Configuration
Nominal voltage
Nominal current
Nominal load AC1
Nominal load AC15,
230VAC
Interrupting power
DC1, 30/110/220 V

250VAC
6A
1500 VA
300 VA

6/0.2/0.12 A

Number of switching

X c helestrical

operations AC1

Electrical Isolation Isolated from all internal
potentials

Electrical safety DIN | 300V

EN 61010

5.3.8

Electrical safety
¢ IEC 61014
¢ IEC 61012-030

Electrical safety

Protection class

Pollution degree

Overvoltage category
mains supply option :

H1
H2

300V /CATII
150V / CAT llI

5.3.10 Communication protocols

Communication Protocols

MODBUS RTU
MODBUS TCP

IEC608745-104 (Option P1)

0
0
0
O IEC61850 (Option P2)
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5.3.11 Time synchronization inter-

face 5.3.12 Other interfaces

Interfaces

Time synchronization protocols (Receive /

Slave) Ethernet RJ45 (10/100 Mb)
0 IEEE1344 / IRIB000...007

USsB USE; TypeC
GPS (NMEA +PPS)

DCE77 2 * RS232/RS485| On terminalsSwitchable

o |lo o

NTP

Property damage due to unauthorized IT access via natwinterface!

NOTICE! A IT security guidelines for the place and purpo$ese must be observed!

A IT security settings of the device must be observed!

LAN, COM interface

A Even when disconnected, all COM and LAN connecting cables must not fall below the insulation

distance to dangerous parts.

It must not be possible tdisconnect individual wires from the clamp.

1

Pull theplugs only directly on theousing, never on the cable.

1

Make sure that the connection cable is fixed or stiaheved

1
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5.4 Mechanical design

The PQDAsmartcan be walmounted (optional DINail), inpanel mounted (optional mounting frame) or
used as a DHxhil housing. On the front are one $IdrdSlot and one USBonnection available. The con-
nection to the COM interfaces is via connectors with ptugpring clamps. All other connections are screw
terminals.

For the TCP/IP interface one RJcéhnector is available.

X1 Power supply. X2 binary inputs X3 voltage inputs

11,12,13 21,22,23,24 31,32,33,34

’ N -everie ZA
| St . 4 STATUS
N
J11 A \‘
)

&

1 2 st 2 st 2 st 2

X5 relais outputs X6 current inputs
51-56 61 -68
X1 Power supply X2 Binary inputs X3 Voltage inputs
11,12:13 21,22,23,24 31,32,33,34

LAN interface X7, X8 COM interface
RS232 or RS485
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5.4.1 Battery

Battery compartment

Side view of PEDAsmart

1 Changing the battery:
The battery life time is > 5 years

A battery change does not affect the device operation when the power supply is connected and the device
is internally supplied with power.

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

1 Battery type:
L button cellCR1632

Page23



We take care of it.

5.5 Terminal strip number PQDAsmart

Terminal | Designation Function Terminal Cable cross Stripped length
strip no. no. sectionmm? in mm
L(+) 11 0,75¢ 1,5 6
X1 Auxiliary voltage Un
N(-) 12 0,75¢ 1,5 6
X1 Ground GND E 13 1,5¢2,5 8
BI1 + 21 0,75¢ 1,5 6
. . - 22 0,75¢1,5 6
X2 Binary inputs BI2 + 23 |0,75¢15 6
- 24 0,75¢1,5 6
Phase voltage Ul L1 31 0,75¢1,5 6
Phase voltage uz2 L2 32 0,75¢ 1,5
X3
Phase voltage U3 L3 33 0,75¢ 1,5 6
Neutral point voltage u4 N 34 0,75¢1,5 6
R1 NO contact 51 0,75¢ 1,5 6
Binary output 1 Pol 52 0,75¢1,5 6
NCcontact 53 0,75¢ 1,5 6
X5
R2 NO contact 54 0,75¢ 1,5 6
Binary
output 2 Pol 55 0,75¢1,5 6
NCcontact 56 0,75¢ 1,5 6
11 S1 61 1,5-4 8
Phase current L1 S 62
12 S1 63 1,5-4 8
Phase current L2 S 64
X6
13 S1 65 1,5-4 8
Phase current L3 S0 66
Neutral conductor / 14 S1 67 15-4 8
sum current S2 68
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5.6 Fitting

The PQDAsmartis suitable for the following installation location and should only be operated in this envi-
ronment

Mounting in a control cabinet and small distribution board

Panel mounting with mounting frame (Article: 564.0435)
The PQDAsmarts can be installed in argosition of use by snapn mounting with three mounting ele-
ments on a 35 mm wide tepat rail to EN60715. For mounting, the device is guided at an angle to the top
hat rail from above and snapped in at the bottom. The lower mounting element audibly smapslace
behind the tophat rail.
The device can be removed from the thbpt rail with the aid of a screwdriver by pulling out the lower fas-
tening element.

X1 5 sargung X2 Binire Binginge X3 Spannungsililinge
2 Rn%n El 2 e

a5
L 3 3
f§,| EENENEEREREN

LN L BII BI2 Lz 13 LN

uss

() o as,
3 PQI-DA-smart " 71
a x 1

" o —

0 st n 52 53 iz 54 55 3 56 s1 e S8
lelle]elle]elle]e]le]
6 &2 & L &5 L) 87 68
A X6 Stromainginge

rA A
AN

5157 53 54 55 56

Material damage due to norobservance of thenstallation instructions!

Non-observance of the installation instructions or incorrect installation can damage the device!

A Pay attention to the audible snapping of the mounting elements
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5.7 Protection ground

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

< e’

&

"
1

The functional earth is marked wi... —  and terminal X1/ 13 on the measuring instrument.

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

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

Incorrect connection of this measuring instrument can lead to death, serious injury or fire hazard!
A Thefunctionalearth must always beonnected to PE potential.

A Thefunctional earth must not carry a dangerous voltage under any circumstances
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5.8 Supply voltage connection

The PQDAsmartis available with two different supply voltage characteristics. Please take the correct sup-
ply voltage from the type plate before connection.

?} 12 B nnnn n 32 33 34

@_l issssi i®o® ®O®i

LN g BI1 BI2 iz 13 N

After connecting and switching on the power supply, the sta&B® lights up red, changes to green and the
display starts the commissioning assistant.

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

Serious personal injury or death may result from:

Touching bare or stripped wires that are energised.
Touchingdangerous inputs on the device.
A Make sure that the device is connected in agieergized state.

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

A All cable requirements of the terminal blocks must be observed. (e.g. strippindnlefitite cables

Material damage due to norobservance of the connection conditions or impe
missible overvoltage!

Notice!

Failure to comply with the connection conditions or exceeding the permissible voltage range may (
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 the type plate! Observe the

values as described in the technical dégae chapteb)!

>

Observe features of the devi¢ell / H9

p

In the building installation, the supply voltage must be provided by a listed miniature circuit b
er and fuse that meets theequirements of IEC 60947and IEC 60943!

A The miniature circuit breaker

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

- Label for the respective device.

-t

Do not take the supply voltage at the voltage transformers.

-t

Provide a fusedr the neutral conductor if the neutral connection of the source is not earthed.
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5.9 Mains connection for PQDAsmart

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

The PQDAsmartis designed for direct measurement in low voltagepftse / 4wire connection)or low
voltage networks (TN, TT and IT networks) or for residential and industrial applicafiosysecial form of
low voltage measurement is measurement in thevide / 1 phase connection with which three independ-
ent voltage circuits and current circuits can be measured at the same earthing condgemshapter
5.9.3.

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

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

A Personal injury and damage to property due to nabservance of the safet]
regulations

A Before making angonnections, please read this manual thoroughly and follow the safety meg

described here.
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5.9.1 3-phase / 4wire connectin

()
L1 STeolg

L2 T olgol Y
L3 ; [ SleS’e Y

Last / Load

% / / /S S LSS S S/

PE| L1 L2 | L3 |mnye 51|52|51(52|51|52(51]|52
13 | 31 |32 |33 |34 6l | 62 | 63 | 64 | 65 | 66 | 67 | 68

Voltageconnections
The voltage connections must beade as shown in the circuit diagram above
If no N conductor connection is available, connect connections E and N together.
Make sure that the switching mode-{dire) is set gettingsare described chaptes.3)
Current connections
Depending on the features, the RRQAsmartis designed for measuring circuits (C30) or protective circuits
(C31).
The current transformer ratio is set at the factory to nominal currgng. 5A) depending on the feature
and must be adapted to the transformers used. With feature C30 / C31 only alternating currents, no DC
currents can be measured. Furthermore features C40, C44 and C45 offer the possibility to connect
Rogowski coils, mimiurrent clamps and DC current clamps to the measuring instrument. This makes it pos-
sible to connect the encoder without disconnecting the converter or load circuits. The corresponding
converters can be obtained from A.Eberle. The connection of transforafether manufacturers is possi-
ble as long as the described connection conditions (input range, impedancedseered

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

Attention dangerous contact voltage!
Flashover and high shecircuit currentspossible in CAT Ill and CAT V!
Ensure that the PE conductor (earthing) is connected to thed?@mart

P

Before starting work, check that no voltage is present!

>

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

>

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

>

Shortcircuit current transformers before starting work.

>

Ensure that all connecting cables are fixed and stralieved.

-t

All cable requirements of the terminal blocks must be observed. (e.g. stripping length chites)
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5.9.2 4-wire connection without neutral current

L1 A
L2 - Aa
L3 -
N

STe o %

Last / Load

—
AN EN
S1|S2|51|S2|51|s2 (51|52
61 | 62 | 63 | 64|65 | 66 | 67 | 68

£ / / / /
PE|L1|L2|L3

N/E
1331032333

D N

Voltage connections
If no N conductor is available, connect E and N together.
Ensure that switching (dire) isselected gettings are described chaptér3)

Current connections

If no neutral phase current is available in th@l3ase 4wire grid, the S2 current inputs of
the PQIDAsmart must all be shortircuited and the S2 terminals of the installed current
transformers connected to S1 (terminal X6:67).

Depending on the charaetistics, the PQDA smart is designed for measuring circuits
(C30) or protective circuits (C31). The current transformer ratio is fasteryo nominal
current (e.g. 5A) depending on the feature and may have to be adapted to the
transformers used.seechapter6.5.1).0Only alternating currents, not direct currents can be
measured.

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

Attention dangerougontact voltage!
Flashover and high shecircuit currents possible in CAT IIl and CAT V!
Ensure that the PE conductor (earthing) is connected to thelZ@mart

P

Before starting work, check that no voltage is present!

Provide protective equipment faCAT Il, CAT Il or CAT IV.

P

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 tarinal blocks must be observed. (e.g. stripping length of the ca
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5.9.3 4-wire / 1-phase

L1y ST T = 5]
L1y —T S
L1(3] Teo? ~ ‘;
‘:"‘. -“:‘ TSTe7e §
DDDD 050 5 R 5 A 5% A
£ /7 [/ /S /S LSS S S
PE | L1 |L2|L3 |ns ﬁ S1[S2[S1[s2[s1|s2(s1]s2
13 |31 |32 |33 |34 61 | 62 | 63 | 64| 65 | 66 | 67 | 68
11 12 13 14

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

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

Attention dangerous contact voltage!
Flashover and high shecircuit currentspossible in CAT 1ll and CAT V!
Ensure that the PE conductor (earthing) is connected to thelP@mart

I

Before starting work, check that no voltage is present!

>

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

>

Highload fuses >18A or >5kA nust 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 chiles)
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5.9.4 3-phase / 3wire connection

L1 5
12 50
L3 T Y

0oo_ Ll
RIALN

Last / Load

\”—i

|_

I
F /]61//////

1 Voltage connections

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

Ensure that the switching mode-{@ire) is setgettings are described chaptér3)
Set the voltage transformation ratio
Erter the nominal voltage of the conductaonductor voltage.

L1
31

L2
32

L3
33

S2

S2|51|52|51 52|51
62 68

63 | 64| 65 | 66 | 67

11 12 13 14

1 Current connections
Set current transformer ratio.
Connection PQDAsmartcurrent Iy in 3-wire network

i If a current is connected to input in the 3wire network, it is not physically measured. The ¢
rent Ivis always calculated imB8ire operation.
Transducersettings

i The transducer settings are set in the assistant in the chapter "Parametrizétimm'thapter

6.5.1).

/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 that the PE conductor (earthing) is connected to thelZ@mart

P

Before starting work, check that no voltage is present!

-t

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

-t

Highload fuses >10kA or >50kA must be used in accordance witGAfe

-t

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 ¢
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5.9.4.1 V connectior/ Aron connection

The V connection or Aron connection can be configured in the deviagpset the software. These connec-
tion types are only available in thevre configuration.

1) V connection (setip via the evaluation software)

2) Aron connection (setip via theevaluation software)

L1

TTe 5%

L2

L3

o

51

04 [ o

51|52 | 51| s2

51 62 53 64

PE|L1|L2|L3 |ne
13 |31 |32 |33 )3

51| 52

&5 &3

51| 82

57 62

I

11 12

13

14

Last / Load

PQiDAsmartin the \fcircuit / Aron circuit for medium and high voltage networks via converters

A
A

1

Possible connection configurations im8ire grids:

0 Voltage converter connections: 1, 2, 3, 4,
0 Current transformer connections: 1, 2,4,

The voltage converter and current transformer selection fields can bagethe 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 chaptér3)

Setting the voltage migration ratio

3-phase voltage converter connections:

Connection configuration

Measuring channel

Reference
potential

Voltage converter: L1, L2, L3, N/E |1 Ui Uz |Us |UNE
V connection, earth L1 2 E |u |us |E
V connection, earth L2 3 uu |E Jus |E
V connection, earth L3 4 u |u |E E

1 3-phase current transformer connections:

Connectiorconfiguration

Current transformer: L1, L2, L3, N

Current transformer: L2, L3

Current transformer: L1, L3

Current transformer: L1, L2

AWIN|F
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/\DANGER! Danger to life dueto electric shock!

A

b I S i <

Attention dangerous contact voltage!
Flashover and high shecircuit currents possible in CAT Ill and CAT IV!

Ensure that the PE conductor (earthing) is connected to thedA@mart

Before starting work, check that no voltageresent!

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

Highload fuses >18A or >5kA 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
bles)
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5.9.5 Low-level signal inputs for current measurement (Features G4iN4 /
C45)

The PQDAsmartis available with the following features for current measurement with external equip-
ment 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 VAR 4103 4110/4120 in the
range2-9 kHz

No separation of the current transformer circuits necessary
It is imperativeto ensure that the technical data of the equipment used is matched to the impedance con-
ditions of the input configuration of the characteristised!

(The exact technical data are described in chapjer

Recommended cable type for connecting the small signal inputs:
Recommended cable type: STéhieldedtwisted pair!
Maximum conductor crossection: 1.5 mm
Recommended minimum conductor cressction: 0.2 mrh
The maximum cable length should not exceed 20 metres.

Connection

The parameters4vire connection and vire connection are valid for current msarement with
C4X features as well as for C3X features.

Personal injury and damage to property due to nabservance of the safet
regulations

A

The current small signal measuring inputs are symmetrical and not galvanically isolated fronTkarth!
inputs offer no protective separation function with regard to electrical safety!

A The protection functions must be completely provided in the external converters.

A The converter outputs must be balanced and poterfiag!

Page35



We take care of it.

5.9.5.1 Connection of low leveieasurement inputs feature C40 / C44 / C45

|1 n
L2

Last / Load

1[0
11

iy :

[
yae)

/[ [/

VA Aeaeys
PE|LT [L2 | L3 [ne S1[S2|51(S2[S1|S2|51]s2
13 |31 |32 [33| ¥ 61 | 62 | 63 | 64|65 |66 | 67 | *

Connection PQDAsmartlow 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.

|_

€
€]

\:3

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

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

Attention dangerous contact voltage!
Flashover and high shecircuit currentspossible in CAT Il and CAT IV!
Ensure that the PE conductor (earthing) is connected to thel2@mart

P

Before starting work, check that no voltage is present!

p

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

p

Highload fuses >18A or >50kA nust be used in accordance with the CAT.

p

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 chiles)
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5.9.6 DC mains connectio(Feature C45)

Using feature<C45 for current measurementt is generally possible to use the F@Asmart also in DC
systems under the following conditions.

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

For IT systems with higimpedance 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 Il
600 V.

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

as
LL+ TTeS7

Last / Load

1

r / / / /
PE L1 |L2 L3 N/[ﬂ §1/(S2 /51 S2/51 52|51 SZ/‘

133132 33 MP

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

Depending on the feature, the device is suitable for direct acting current transformers peiglanp Hall

Effect current transformers) with an analogue output voltage up to = 5.6 V (typically £ 4 V or + 1 V). The
measurable bandwidth on the device is DC...20 kHz. Shielding of the signal lines is recommended, but not
absolutely necessary.

Parameter

The parameters 4vire connection and 3vire connection are valid for current meas-
urement with C4X features as well as for C3X features.

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

Attention dangerous contact voltage!
Flashover and higbhort-circuit currents possible in CAT IIl and CAT V!
Ensure that the PE conductor (earthing) is connected to thed?@mart

P

Before starting work, check that no voltage is present!

>

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

>

Highload fuses >1&A or >5(kA must be used in accordance with the CAT.

>

Shortcircuit current transformers before starting work.

p>1

Ensure that all connecting cables are fixed and strelieved.

-t

All cable requirements of the terminal blocks must be observed. &igping length of the cables

Page37



We take care of it.

Personal injury and damage to property due to nabservance of the safef]
WARNING! regulations
The current small signal measuring inputs are symmetrical and not galvanically isolated from earth!
inputs offer noprotective separation function with regard to electrical safety!

A The protection functions must be completely provided in the external converters.

A The converter outputs must be balanced and poterfiaé!
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5.10 Additional Interfaces
5.10.1 RS232/RS485 Interfaces

The PQDAsmart has two serial interfaces which can be used either as RS232 or RS485. The changeover
and functions are determined by the parameterization via the WinPQ Lite software or the display.
1 The following functions are available:
Modbus (RS232 / R85)

Time signals from various external timers
(further information can be found in chaptér5.2

5.10.1.1 Connection and Termination RS232/RS485 Interface

Interface Termnal No. function
78 PE / shieldNote note
77 RS485 Pos (A)
76 RS485 Neg (B)
75 CTS
COM 1 (X7)
74 RxD
73 GND
72 RTS
71 TxD
88 PE / shieldNote note
87 RS485 Pos (A)
86 RS485 Neg (B)
85 CTS
COM 2 (X8)
84 RxD
83 GND
82 RTS
81 TxD

Terminals from PQDAsmarts with article numbers 119.75XX

Terminals 78 amh 88 are only available in RQAsmarts with type number group 119.75XX
In PQIDAsmarts with article numbers 119.76XX the shield of the serial aablst be connected
to PE!Avoid earthing loops (onsided earthing!)
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RS485 Bus

RS485 Pos (A)— |
—R5485 Neg (B}

PE

Wiring example PADAsmartCOM interfaces!
Use a twisted shielded cable for the RS232 and RS485 interfaces. The shields of a
must be connected to a voltagieee 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 interfaces provided on the PQDA smart for this purpose. Bus termation is
switched2y @A GK bhbé¢d

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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5.10.1.2 Connection of PQDA Smart a ModbusGateway

The measuring device can also function as Modbus RTU master in a bus. Notes on parameterization and
operation can be found i03.1.4 When setting up the bus, thelfowing notes should be observed:

RS3485
Max. 32participantsallowed(Gateway plus 31 RT&laves)
Connect wire R885A, R¥85B ad GND (sechapter5.10.1.9)
1 terminating resistold M H 1 X M p eachlatkhé 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 lbaud rates also up to 1200m)

RS232
Only2 participantsallowed (Gateway plusne RTUSlave)
Connect wires RXD, TXdaGND (se chapter5.10.1.1)
Ground the shielaf the cable on one side only (to PE)!
Maximum length approx20m

A.Eberle PQ¢ Modbus Gateway Backbone
\
TCP RTY r 3
@TCP_’ Server Master I==Rg85q* R38%B, GNE LU J
(— o o
Termination
EORLD EOR3D EOR3D
RTUSlavel RTUSlave2 RTUSlave3l
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5.10.2 Output relays

The PQDAsmarthas two binary outputs that can switch both direct current and alternating current.

The following technical functions can be implemented:

0 Relay BOL, Watchdog relay
Selfmonitoring of the measurement device
0 Relay B0Z Reports new sequence of events reding

If a new event is captured relay BO2 is operated for one second. Settings are described in
chapter0

The binary outputs can switch loadsectly up to the specified technical
specificationg{see chapteb)!

The connection is made directly via terminals X5! The terminal assignments are specifiap-in ¢
ter5.10.1.1

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

A Destruction of components due to overload!
CAUTION! Only loads as specified in the technispécifications may be switched.

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

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

stripping length of cables)
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5.10.3 Binary Inputs

The PQDAsmarthas two binary inputs which can be assigned to the following functions:
Recorder trigger

Trigger Interval of power average valused tapter7.5.3.7)

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 followicigaracteristic 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 no voltage!

Risk ofelectric 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

Make sure that the supplyoltage:
A A s insidethe technical specificatiors€echapter5s)!
CAUTION! - _
A Iscorrectly polarized!

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

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

EN50160 European power quality standard
IEC61002-2 EMC standards in low voltage grids
IEC6100-12 EMC standards in medium voltaggds
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
IEC610041-30 Cass Aed. 3 Methods of measuringower quality
IEC6100a1-7 EMC standards up tokHz
IEC6100@1-15 Flicker measurement

5.11.1 Continuous Recording:

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

10/12 periods (200ms)

1 sec

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

150/180 period (3sec)

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

10 min

2h

5.11.2 PQ Events

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

trigger quantity

r.m.s. phase voltages (T/2) \% \% \%
r.m.s. phasehase voltages (T/2) \Y \Y \Y,
r.m.s. residual/neutraground voltage (T/2) \Y \Y,
Positive sequence voltage (T/2) \Y, Vv

Negative sequence voltage (T/2) Vv

Zero sequence voltage (T/2) V

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

phasephase voltages wave shapes (wave shape filter) +/- threshold
residual/neutralground voltagevave shape (wave shape filter)

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

Command external

5.11.4 Memory management

The PQDAsmartis 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~(FQ.

By default, the measuringevice is divided into two memory areas:

Continuous measurement data with 50% of the total memory

Fault record and events and other asynchronous measurement data
In the standard parameterization with approx. 800 measured variables in the 10 micldasathe device
is able to continuously and seamlessly record all 800 measured variables such as current, voltage, harmon-
ics and power over 140 weeks.

It is possible to change the memory allocation using parameters. Please contact the sup
A.Ebele.

5.11.4.1 Memory Expansion with SD Card

If a Skcard is inserted in the device, you have to choose between different methods of using-taa&D

Copy all data of the last 7 days

Copy all data of the last 30 days

Copy all data a complete snapshot of tidole internal
memoryto SDcard

Circular (ext.) = the S€ard will stay in the device and will big
filled in a circular memory. If the @rd is bigger than onel
gigabyte, the time period of the Stard is much longer tha
into the PQIDAsmart (extended Memory)

50 Sync Method
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I 2y FTANY 6 A 0K -DAsHattwill stafRautibrifaBically to topy the selected internal memory onto
the SD card.

The minimum size of an external memory card 6B The deice can manage memory cards |
to a max of 32GB.

In the displayy Sy dz & Y S YRolyd®séof thie Kdpy procesis shown.

Memory

Remove SO carc

A ¢2 NBY20S G(GKS YSY2NER OFNRXZ 2LISNIGS GKS bwSY2@3S
¢tKS bwSY2@S {5 OFNRda TFdzyOlAazy aidz2Lla GKS O2L®RAYy3 ¥
to the SD memory card andleases the card for removal.

Memory

Remove SO card

Data loss!
Defector 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 memonallocation ofthe PQIDA smart uses the internalGB memory in a circular ring buffer for all
measurement data.
The ring buffer is divided as follows:
512 MB circular memory for lorAgrm measurement data
416 MB circular memory for fault records (oscilloscope imagegeriods RMS values)
16 MB circular memory for log files and power quality events
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6. Operation of the PQDAsmart
6.1 Getting started

When the poweranalysePQIDAsmartis put into operation for the first time, the instrument will appear
AY | 3 dzkdR Siéte. @he bherator is automatically guided through the initial commissioning of the
instrument. ThidMizardmust be performed once after the PQ meter has been fully connected.

It is recommended to perform the wizard only after all wiring has bemnpieted so that no in-
@ 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 on thB/&Rsphart

2\ \ - ederie }A\

STATUS

1 Arrow key right / down:
Continue in wizard

1 Arrow key left / up:
Backin wizard

1 Enter key : .

Changing parameters
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6.3 First commissioning wizard - procedure

Wizardsetting Language & P@Qandard
Selectiorof display language PQIAsmart

_:i:”:lw'"i Selection of the PoweQuality standard
English Low-voltage grid/ TN system  => EN5016QV
L Low-voltage grid/ IT system => EN5016Q T
e Medium-voltage grid => EN5016MV
High-voltage grid => EN5016HV

Automaticbasic settingsindlimit valuesfor the following voltagdevelaccording to EN50160

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

Wizardsetting Net type & Net frequency

Basic settings / network connection PRQAsmart

The net type form cannot be editgfithe PQ standar@EN50166L\AIT
and EN5016eMV/HV is selected!

For moreinformation about thenetwork connection, se€hapter 5.9Mains connection for PEDA smart
Net Type:
Entering the grid type "“onductor grid", "4conductor grid" and/or "4 x 1 conductor grid" will determine
how the Power Quality events arecorded.
Switch between onductor and 4onductor grids.
In a 3conductor grid, all events are calculated from ttenductorconductorvoltages.

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

Grid frequency
Setting grid frequency to 5dz or 6(Hz.
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1 Wizardsetting Voltage Transformer

VYoltage Transform. O Primary Voltage:

prirmary

Corresponds to the primary rated voltage of the voltage transformer

foltane

0 Sec. Voltage
Corresponds to theecondaryrated voltage of the voltage transformer
@ The voltage transformer factor is calculated automatically!

If Power Qualitystandardfor low voltage network (EN50189S& EN5016€L\AT) is selected,
the page voltage transformer is skipped, becausedbeice can cover the complete range wit
out transformer settings. Therefore, no input is necessary, as no voltage transformer fact
to be calculated.

1 W.izardsetting Voltage Grid

Yoltage Grid 0 Reference voltage in low voltage

Reference Voltage Setting the reference voltage the low voltage as conductararth voltage in

[V P-P

[i]

voltage¢ TN systenand in thelow voltageg IT system andhedium or high volt-
age as conducteconductor voltage in volts.

@ The noreditableparametersare calculated automatically.

O Primary Current
Primary nominal current of the connected current transformer.

0 Sec. Current
Secondaryominal current of the connected current transformer
@ The voltage transformer factor is calculated automatically!

The page is hidden for PQAsmartswith the features C40 (current inputs Rogowski) and
C44/C45 (current inputs current clamps).
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1 Wizard setting System Load
@ The indicator on the system current page is hardwspecific and is automatically
adapted to the PQDAsmartthat is to be commissioned.

FeatureC30/C31

system Load

Rated Current

A] 0 Rated Current

Setting the nominal current of the system.

FeatureC40

System Load 0 Rated Current

Rated Gurrent Setting the nominal current of the system.
[A]

Trans Fact Equipm

0 Trans.Fact.Equipm.
Setting the transformer factor of Rogowski coils connected to the cur

[MiIA] 100 _
input.

FeatureC44C45

System Load

0 Rated Current
Setting the nominal current of the system.

Fated Current

[A)
Trans Fact Eguipm 0 Trans.Fact.Equipm.

[MY/A] 1uc Setting the transformer factor afurrentcoils connected to the current input
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1 Wizardsetting Date & Time

Setup-Wizard

1406.19

Setup-Wizard

lmezone

+11:00

Manual entry ofdate and time as local time (UTC+1)

0 Timezone
Setting of Timezone
0 DST:

Setting whether summeiandwinter-time changeover
should take place.

@ In the factory setting, the device is set to time zone UTC+1 with automatic winter time changeover.
The time zone and summer/winter time changeover must be adapted to local conditions.

According to IEC6108830, an external synchronization source such as NTP / DCF77 / GPS is rétyeired.
settings are described in the user manual

1 Wizardsetting Interface

Setup-Wizard
DHCE
Deactivated
P address

192 16856495

Setup-Wizard

SUDNETMEsK

0O DHCP:

DHCP deactivatedihe device is used with a fixed IP address which have to b
parameterized in the next step

DHCP activatedrhe device gets its4Rddress direct from a DHCP Server, whic
has to be reachable!

The IP address as well as the page with subnet masks agdayats
hidden when DHCP is active.

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

0  Subnetmask:
Entering the subnet mask

0 Gateway:
Entering a gateway

In the factory setting, the PEDAsmartis factory preset with the IP
address 192.168.56.95 and the subnet mask 255.255.0.0.
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As of firmware version v2.6.0, the PRQA smart supports double IP address
detection. Therefore, already assigned IP addresses of the subnet cannot
used. In ths case, the wizard must be run again.

Notes to deactivate this function are in chaptb.2

Wizard setting Security modéwith Firmware >v2.0)

Setup-Wizard
SecUrity mode
active

AINPQ version

=510 required!

@In any case,

make a note of the
serial number of your
measuring instru-
ment!

@ When the SD

card is inserted, an
identification file with
the required certifi-
cates for the
recognition of the
device is stored in the
root directory of the
SD card

Security Mode
Active: high security mode

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

Inactive compatible mode

The installation of devices in compatibility mode results in a nesetlre opera-
tion of the measuring device, if no other measures for the encryption of
connection are available in the used network (e.g. VPN solutions with encryp
disconnected network or similar), because neither the communication betw
WinPQ software and the PQ degiis encrypted nor the device access is prote
ed. This mode is intended for compatibility with WinPQ systems smaller
version 5 and systems with WinPQ versions 5 or higher should be operated i
security mode.

@ The separate security documentation for administrators describes all secelityant system set-
tings for setting up and operating the device and the entire PQ system femgeint of the BDEW

Whitepaper).
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WizardMenu Password

Setup-Wizard Menu Password:
Ll I """"'IJ_”_”_”_I Input of a 4digit menu password to lock the device s
up.
@ This page is only displayed in the active Se
rity Mode.

WizardFinal Page

Setup-Wizard Accept settings:

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

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

As of firmware version 2.0, the Starp wizardcan no longer be
aborted the first time it is run!

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,ealbrders are active.
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6.4 Display

Thecolourdisplay of the device provides information about the correct connection of the measuring cables
and transducers and shows online data for voltages, currents, total harmonic distortion (THD), power val-
ues and energy.

)
Pressing the "riglit 13 tN{q keyson the keypad will change the side of the display.
If no key is operated, the screen will switch to sleep mode after 5 minutes.

The following screens provide online information of the measured data:
Display page 1

Voltage L-N

ILME
I2E
LI3E

- LineEarth voltages
LME 009

Display page 2
Voltage L-L

0.0z

]

001y Lineto-line voltagesandgrid frequency
0.00 Hz
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Display page3

Yoltage-Max.
i days [200ms]

23916 'V

Display paget

Voltage-Min.
{ days [n“min]

Display pagé

Yoltage-Max.
absolute [10min]

Display page

Yoltage-Min.
absolute [1s]

a-eberle

Maximum voltageline-to-line) of the last 7 days in the selected data class
@The desired data class must be set via the setup display or the software

section6.5.3Basic settings or sectioh5.3.8Statistics)!

The setting made is ideical for all statistical values (maximum voltage, minimu
voltage and maximum current).

Minimumvoltage (ine-to-line) of the last 7 days in the selected data class

Maximumvoltage (ine-to-line) since the lasteset of the value in the selected
data class

Minimumvoltage (ine-to-line) since the last reset of the value in the selected d:
class
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Display page 7

Current

I1
[2
|3

I~

Display pag®

Current-Mazimum
{ days [200ms]

070 A
070 A
070 A

0ro A

Display pagel0

Current-Maximum
30 days [n“min]

070 A

Display page 1

Current-Maximum
absolute [10min]

070 A

070 A
070 A

070 A

Pageb6

Currents L1, L2, L3, N conductor

Maximum current fothe last dayof the value in the selected data class

@The desired data class must be set via the setup display or the software
section6.5.3Basic settings or sectioh5.3.8Statistics)

The setting made is identical for all statistical val(reaximum voltage, minimum
voltage and maximum current).

Maximum current for the last 7 dayd the value in the selected data class

Maximum current for the last 30 day$ the value in the selected data class

Maximum current since the last resf the value in the selected data class



Display page 12

Active Power

807 vy

Active power including sign

Apparent output

Reactive power

Display page &

phi L1 0.0o0
phi L2 o.0oo*=
::ur-:| L3 nooge Phi- displacement angle (U/1) basic frequency

Display page &

Power Factor

PF1 1.000
PF2 1.000 :
Prg 1000 Power factor (active power / apparent output)

PF 1.000

a-eberle
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Display page 1

THD Voltage

Total harmonic distortion of voltages.
The THD calculation H2 to H40 and/or H2 to H50 is adjustable.

THD Current

THD 11
THD 2 I Total harmonic distortion of currents

THD I3 The calculation H2 to H40 and/or H2 to H50 is adjustable
THD I

Active Energy

Ep 0.0 h Ep Total active energy
Ep pos. L
Ei:: :::q 100 Kk Ep pos.  Active energy received (positive sign)

Ep neg. Active energy supplied (negative sign)

Eq Total reactive energy
Eq pos. Reactive energy received (positive sign)
Egqneg. Reactive energy supplied (negative sign)

Display page1
PO Smart Device Information:
Frmware 200 Current firmware PQDAsmart
Build 13670 Build number

Diate 14 06.19
Time

SN 17 @ Time (local time)
AAN

Date (local time)

Serialnumber and article number
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Display page?2

Lizenz state

Sample rate

Events

1d|] 7d| 30d
18 21 21
16 17| 1T

86| 92| 92

ECDSA Fingerprint

a-eberle

Display information about the license of this device.
In this example the PE@Asmarthas no IEC61850 communication licensed.

The number of PQ events that occurred, OscilloscopicRiM& value recording
for the last day, last week and last month appear on the device display.

@ The event counter changes over to the following day at 00:00 hao
12 am each day.

SSH RSA Fingerprint of the Puplic Key of theDR@mmarts for verification of the
connection via the software WinPQ lite / WinPQ.

SSH ECDSA Fingerprint of the Puplic Key of th®@®R§harts for verification of
the connection via the software WinPQ lite / WinPQ.

Elliptic Curve Digité@ignature Algorithm (ECDSA)
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6.5 Setup display

d
Pressing '[hL- key on the keypad will change the display to the setup menu.

The following main menus are available in setup mode:

Setup

Interface Config

6.5.1 Parameter

1 Parameter page 1

Parameter

Grid configuration

Entering the grid typé3-conductor grid", "4conductor grid" and/or "4 x 1 conductor grid" will determine
how the Power Quality events are recorded.

Switch between ®onductor and 4onductor grids:

In a 3conductor grid, all events are calculated from the Jiime voltages.

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

Grid frequency
Setting grid frequency to 58z or 6(Hz When used in DC networks, this parameter can be ignored.
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1 Parameter page 2

Parameter I

Voltage converterCorresponds to the ratio between the primary and secondary voltage.
Current transformer:Corresponds to the ratio between the primary and secondary current.

1 Example:
Voltage: primary = 20,00/ / secondary = 100; conversion factor 200

Current:  primary = 1007 / secondary = B,; mnversion factor = 20

1 Parameter page 3

Parameter Parameter |

Mominal Voltage e

Reference Voltage
[%] 102,000 |
[VIP-P 2040000

The displayed value for the nominal voltage is:

In a 4conductor grid = 23¥ lineearth voltage

In a 3conductor gridt corresponds to the set primary value thie voltage transformer
The % value is used to set the reference voltage at a different value to the nominal voltage.

[i]

Example 1:20,000V * 105% = Reference voltage of 21,000This is the reference value for all trigger
thresholds as well as Pow8&uality events.

Example 2500V grid (lineline): 230V * 125% = 287.5V (lirearth)
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1 Parameter page 4
Parameter

Mominal Current

A

Refarance charntel

u12

nominalcurrent
The nominal current corresponds to the set system current from the commissioning wWissedchapter
6.3).
Reference channel
Defines the measuring channel for frequency measurements and grid synchronization.

1 Parameter page 5

Parameter

Powser me

Power measurement: The power calculation in the device firmware danselected from two measuring
functions:
Power calculation in accordance with DIN 40110, pagtiZcluding the calculation of the
imbalance reactive power (factory setting for the device)

Simplified power calculation without considering the imbalancactive power in the 3~
power.

@ This setting has an impact on the measured power values on the device display, the online
measured values and the recorded measured values.
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6.5.2 Time settings

The PQDAsmarthas various possibilities to synchronize the time in the device to the world time clock.
A.Eberle recommends in any case to select a-prgleision time synchronization variant and also to con-
sider the quality of the time signal.

6.5.2.1 DCF77 time setting

The meer 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

Tirme protocal

Time synchronization to an external DCF77 randiotrolled clock

DCRetup

Interface type
DCF77 settings on tHeS232/RS485 interface and the time zone of the DCF ¢
Tirmezone extern nal.

0000

6.5.2.2 Connection DCF77 GPS Clock

To connect the DCF77 time clock art no. 111.9024.01 teDAQinartplease use this wiring.
Connection DCF77 time clock:

1: TxDA black wire time clock 6V

com 2
1. ™D . . . _

2 TS 2: RT$ red wire time clock = +6V

3. GND . . . . _

= 3: GNDA white wire time clock = GND

5. CTS . H H — H

6 NSISS Neg/s 4: RxDA green wire time clock = clock signal
7. RSA8S Pos/A

8. Schirmung

In extended mode, parameterize interface type RS232

' Time zone external: + x hours for time zone (time of data show
the software)

JJJJJJJ Time zoneanternally: + x hours for time zone (time of the Pspiart
I“'i"‘l

display)
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6.5.2.3 Manual time setting

Time Setup

Time protocol
The time is set manually on the device

Timezone intern

Summer / winter time setting is switched off (DST = OFF)
|

Time Setup I

Timezane intern
Setting the time zone in which the device is located
T I

Time Setup

Manual time and date setting for PQIAsmart

The PQDA smart internally converts the times into the UTC format using the time
entered and the time zones entered. All stored measured values are in UTC.

It is therefore recommended to enter the tinmones correctly!
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6.5.2.1 Summer Wintertime change (DS Daylight Saving Time)

If the DST operating mode is setiternal, the summer/winter time changeover inside the HgAsmart
takes place automatically each year. The-B@bsmartuse an internal algorithm with the following three
parameters:

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).

DST change DST change ‘

Summer = winter Winter = summer

Sunday

Menu for setting the parameters for daylight savings changes.

1 Example 1: Europe Germany
The changeover froraummer 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 HQAsmartto:

0 Changdrom daylight savings at 3 am on the Sunday that ocouarer afterthe 25.10,i.e. the first
Sunday that occursn or following the 23" of the month. As there are 31 days in October, the
Sunday occurringn or afterthe 25" will always be the last Sunday of the month of October.

0 Changedo daylight savings at 2 am on the Sunday that ocoarsr afterthe 25.3,i.e.the last Sun-
day of the month of March.
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1 Example 2: Australig New South Wales
The changeover froraummer to wintertime takes place on the first Sunday in the month of April at 03:00
with the time changing back to 02:00 hrs
The changeover fromwinter to summertimealways takes place on the first Sunday in the month of Octo-
ber at 2:00 with the time changing forwatd 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 ensure for all future years that the changeover from summer to wintertime is always
performed automatically by the P@Asmarton the first Sundagn or after01.4 and the change from
winter to summertime is always performed on the fi&indayon or after01.10.

6.5.2.2 NTP time setting

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

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

Time Setup

Tirme protocal

Time synchronization to a NTP time server

+ advanced

The PQDAsmartsupports up to four time servers in the network. The device automatically uses the
strongest signal that is available in the network

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

Page66


https://de.wikipedia.org/wiki/Network_Time_Protocol

a-eberle Zm.

6.5.2.3 NMEAZDA time setting

Time Setup

Tirme pro

FHMEA Praotakoll

Setting up the RS232/RS485 interface for the NMEA protocol
PRl Protokoll

Zuriick

6.5.2.4 NMEARMC time setting

Time Setup

HMEA Einst.
MHMEAS Praotakoll

Setting up the RS232/RS485 interface for the NNRIBKC protocol
FCh Protakol

Zuriick
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6.5.2.5 IRIGB time setting

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

The PQDA smarthas with the COM 2 interface a pdsfity to use the precise IRIG &fnat for time syn-
chronization.

On the PQDA smart, the correct format IRIBXX0..3 or IRIBxx47 must be selected, as well as the time
zone of the synchronised time, so that the Filsmart can internally store the masurement data with a
correct UTC time stamp.

IRIGB formats 0to 3 IRIGB formats 4 to 7

Time Setup Time Setup

Tirme protocal Time protocal

Selecting the IRKB format

IRIG-B Setup

Interface type

Setting up the interface and the time zone

Timezone extern Timezone extern

+00:00 +00:00
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6.5.2.6 |EEE 1344 time setting

IEEE 1344 is a standard that defines parametersyfiochrophasors for energy systems. The standard ex-
tension of the IRI@ time code includes year, time quality, summer time, local time bésd leap second
information.

In addition to the IEEE1344 protocol, the interface must also be selected on tHaAR@iart, as well as

the time zone of the synchronized time, so that the PAIsmartcan internally store the measurement

data with a correct UTC time stamp.

Time Setup

Time protocal

Time synchronization to an IREstime protocol (in accordance with IEEE1344)

IRIG-B Setup

Interface type

Setting upthe interface and the time zone
Tirmezone ext

0000
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6.5.3 Basic setting

Basic setting page 1

Basic Setup

Language

English

Auto Setup

Language: Select the display language

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

WhenAuto setupis performed, all the data saved on the meter is deleted. In addition, the ct
plete setup is reset to the factorytate, except for the changes made in the wizard itself.

Basic setting pagé
Basic Setup Setting the data class of the extreme values voltage and current.
Drag Ponte The following data classes can be selected:
200ms 10/12 periods (200ms interval)
1 second interval
10 minuteinterval

N x minutes Interval

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

Basic setting page 3

Basic Setup I

1=l

Access to thalevice setupcan be disabled via four digit password.

Enter a four digit passkey
I OG A I loSk merdéil K &
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Basic setting pagé

Basic Setup

Reset Events
Reset Eneray Cnt

Reset Extrema

Back

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

Reset energyounter: The energy counters in the device display and in the device memory are set to 0.
ResetExtrema  The absolute maximum valfeoltage and currentyan be reset here

6.5.4 Password locklevice display

Access to thelevice setupran be disabled viafour digit password.

Basic Setup |

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

Wrang

Cancel Linlock: Cancel Inlock

Enter your correct password
Confirm with unlock

Now thedevice setupver thekeys and the displagan be achievedlhe passwordias norestrictionfor
the software
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6.5.5 Memory management

tKS bwSY2@S {5 OFNRa TFdzyOlA2y adz2Lla GKS O2LRAY3
to the SD memory card and releases the card for rem(@eelalso chapteb5.11.4.1.

Memory

Femaoye S0 card

6.5.6 Setting up the device interfaces

@ In the factory setting, the PEDAsmartis factorypre-setwith the IP addres$92.168.56.9%nd the
subnet mask55.255.0.0.

1 Interfaces page 1
O DHCP:

DHCP deactivatedihe device is used with a fixed IP address which have to b

DHCE parameterizedvith IP address
Deactivated

P address

setup-Wizard

DHCP activatedrhe device gets its4Rddress direct from a DHCP Server, whic
has to be reachable!

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

1 Interfaces page 2

Setup-Wizard

> . 0 Subnetmask:

Subnetrmask

Entering the subnet mask
0 Gateway:

Entering a gateway
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7. WinPQ lite Software

The free WIinPQ lite evaluation software has belevelopedexclusively for the NetworknalysePQIDE
and PQIDAsmartand includes the following functions:

Setup of the NetworkAnalysePQIDAsmartund PQIDE

Online analysis of the measurement data

Reading the measurement data from the measuring device

Evaluating measurement data

Firmware update for PQDAsmartund PQIDE

Calibration of Power QualitgnalysergOption)

@ The powerfuldatabase and evaluation software WinP@hich is available at an extra charge st
ports all mobile and permanently installed Netwakkalysersupplied by A. Eberle in one syste
Measuring data from different devices can be compared to each other. There is a fully auto

and permanent connection to all permanently installed devices. Detailed PQwality reports

and sequence of events reabng are automatically created by the system and can be sent-v

mail. There are separate operating and commissioning instructions for the WinPQ software.

7.1 Installing the evaluation software

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

directory of your CBROM drive and start the program by doualicking the file BSETUPEXE

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

P

The start icorfilidi#®lis js creded automatically on your PC's Desktop.
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1 Uninstalling the software via the control panel
The components are removed from the PC using Windoargrol panel
ViaSoftware WinPQ liteentry, use theRemovebutton to delete the evaluation software.

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

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

Start screen for WinPQ lite, example with three-B&Ismart devices
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7.2 Basic setting for Software

The following changes are possible under the miggim "Options":

1 General Settings

General settings Color settings

Write Logfile
o —
Compress Files

Language English ~

Data Folder C\Users\Pfeifer\AppData\Roaming\WinPQlite\Data\ Change

ot iy
D Cancel (/) Save

O Write Logfle: 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 cbhang

0O 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 inacivity will be reached, the WinPQlite closes open connections
with the device.The defaulivalue of allowed inactivity are 10min=600s.

1 ColourSettings

General settings | Color settings

Color1
Color 2
Color 3

EEEm

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

Color 10

0

8 e || @ e |

Individualcolourscan be used to display the measurement data.
Thecoloursare used in the order of the clicked measurement data.
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7.3 Setting up a new PADAsmart

Via the functiorNew devicean assistant is called up which creates the measuring devices as a tile on the
WinPQ lite Desktop and also completes the commissioning al¢kize.

" WinPQ lite 5.0.0 - 12.06.2019

For a fully secure connection, the "IT Security GuideI?Q$mart for Administrators” must also t

observed in addition to these operating instructibns

7.3.1 Creating adevice tile

Since the A.Eberldeviceswith firmware version 2.@r higherhaveseveral 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 fadtens

A device with a firmware version lower th&R.0 ispresent
A device with firmware V2.0 and switched on compatibility mode is present.
There is a device with firmware V2.0 aalceadysetupuser administration.

If none of the above requirementwefulfilled, the measuring instrument is not yet completely set up. The
instructions inchapter6.2 must be folbwed in order to completely sap thedevice

7.3.1.1 Wizard Step k Device Selection

Wiz — B " 0 0 0 O aae | i ion:
Wiz | Device selection:

0 PQIDA smart
el

Add new device:

® pQEDA smart T TR T T
' 0 PQIDE

[ Next &3 oK
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7.3.1.2 WizardStep 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 ofthe procedure for finishing
the devices Security settings:

0 Compatibility mode

The TCP/IP communication to the
device is unencrypted.

0 Security mode

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

Selection of connection

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

If the USB interface igsed it must be
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
ved ] 1P address of the measuring instrument

Enter the IPv4 address and the conni
tion port of theencoder.

The default port after completion of th

1P/ Port

wateeas wizard in 6.3 depends on the selectt
B mode:
Security mode:
Port 22
v © Compatibility mode:
Port 5040

Click "OK" to accept the values and create a tile for this device on the sofimaréace. Any number of
devices can be created.
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7.3.2 Completing thedeviceWizard inSecureMode

If the setup of the meter was performed ilggcureMode" as described 6.2, 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 securitymode, a user database is created on the device in waicmfor-
mation on users, their roles and the associated rights are stored.

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

The device is selected asstribed in Sectioi.3.1.1

7.3.2.1 Security Wizard Completion

W - e
— |
ekt PQ i Selection to complete all security
Connect a device that has already been set up. SettlngS
g Finish commissioning with IT security: ) i i i A i
Complete commissioning of a new device with activated IT security option. "C0mp|et|0n Of CommISSIOI’IIng Wlth I
Create a tile for an offline device. secu I‘ity" )
I
'
7.3.2.2 Security Wizard Procedure Selection
wed . Selection of the procedure for com
pleting the devices - Security
settings:
Commisining wit I securty optor 0 Manual setup gee chapter
® In;::;;la o setting up the device 7. 3 i 2 i 3
Manual entry of all data such as
address / serial number of the device
O Identification file 6ee chapter
|@ BackHNm G)| oK |0 [an(e\l 7324

Use of an identification file mad
available by thelevice
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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 of th
instrument must be known and er
tered in the field to establish the firs
connection via an encrypted conne
tion to the device

If the option "ldentification file" was
selected inchapter 7.3.2.2 the *.aei
file, which is provided by the instrt
ment via an SD cardsde tapter
5.11.4.3, must be selected Vi
"Open".

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

Information from identification file:

Serial number: 14094458

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

IP: 19216856211

Port 22

7.3.2.5 Security Wizard- User Setip

. i

@ Bk | | Nex &) oK

r Al
Information

User created successfully:

182.158.56.211 22 - Anlage Messfeld-Name Geraete-Name

r
S

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
clickingNextin order to uniquely veri-
fy the identification!

ClickNext to download the passworc
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 specificatibrights is listed in the security doc-
umentation.

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

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 generatlevice menu.

Edit

elete Device
date firmware

7.4 Device setup

The PQDAsmartQa LJ- NI YS 3G SNJ aSi dardab@tbnyontheS | OO
device panel. Parameters can be set in basic or expert view, which is also
referred to as the classidew in the following sections. These views can be
switched by choosing the corresponding selection field in the right main
menu of the parameterization window.

The main menu(see chapter.4.]) is displayed in the right area of the pa-
rameterization window. Theparameters menu with selectable parameter

groups is shown in the left window areseg chaptei7.4.2.
0
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7.4.1 Main Menu: Views and functions

The basic viewallows applicatiordriven parameterization of thelevice;the
classicexpert view shows the parameter structure of the device in listnfioand
is described ithapter7.5. The service view should only be used for parametse
zations in cooperation with the .A Eberle service team. Incorrec
parameterizations can lead to malfunctions!

Via Sendbutton, the previous) defined parameters are sent to the device. T

buttons open templatesor open custom templatesan be used to load differ-
ent standard templates or custom parameter sets.

Low voltage network according to EN50160 and trigger settin

Medium voltage netwdk according to EN50160 and trigge
settings

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

Via savebutton, settings are saved to an XML fildhe Factory settingsoption
resets all settings on the de with the exception of the network, connectio

Qpen Templates

Open custom templates

Export (C5V)

Save |

factory settings

Close

and license settings to the factory settings.

Form1l @

Select the parameters which should be exported intc the CSV
fila.

[ WinPQ Interface (CCCT)
[] Timestamp

device designation
Lagbook

IP-Settings

License Manager
SD-Card parameter
Timestamp

Modbus

Thresholds / Recording
Binary Recording
MemorySettings (schreiber) T
Bin IO / Relais / LED-Settings
software manager

| »

(% | Abort () Ok

Selection dialog for exporting the desired data

36

37 Frequency

38 Frequency ripple signal voltage [Hz]

33 |Flicker bulb

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

41 hysteresis 1/2-Perioden-voltage [percent from UC bzw. UC/:
42 tolerance band fast voltage change RVC, dd [percent from Ui
43 |dmax|-threshold fast voltage change RVC [% from UC bzw.
44 threshold voltage dip (Dip) [percent from UC bzw. UC/1.73]
45 threshold voltage swell (threshold) [percent from UC bzw. U
46 threshold voltages interruption [percent from UC bzw. UC/1.
47 lower threshold 10s- network frequency /Hz

43 higher threshold 10s-Total network frequency /Hz

43 lower threshold 10min-voltage [percent from UC bzw. UC/1.]
50 higher threshold 10min- voltage [percent from UC bzw. UC/]
51 threshold 10min-THD [percent]

52 threshold 10min-voltages unbalance [percent]

53 threshold short time flicker PST

54 threshold long time flicker PLT

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

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

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

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

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

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

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

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

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

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

Example of a CSV file in Excel

49,5
50,5

-
=W
o o

o= R W= e

e e =
L nowm
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After resetting the PQDA smartto factory settings, the assistant must be executed again! All measure-
ment data will be deleted from the device after the wizard has been execu@dse closes the
parameterization last. Changes that are not saved will be lost!

7.4.2 Parameter Menu: Devicegrameters and settings

The device parameters and settings are divided into functional groups and can be

E selected in the left window area (see flgft). These are explained in more detail in
the followingchapters The different parameters are partly dapgent on each other

as well as on the loaded or selected template when the devicebbas commis-

sioned

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

Basic settings

Limits

T
I

Oscilloscope Rekorder

10ms RMS recorder

S

=

Ripple control

Time Settings
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7.4.3 Basic Settings

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

. WinPQSmart 4.

a PQI-DA smart Connection Settings fasiglekin -
Device Designation Morminal veltage PE / PP [V] {primary) 230,000 308272 [ Send |
Basic settings
Operation name Operstion-ABC [ OpenTemplates |
-!!i Name feeder Name-ABC | Open custom templates |
. Device Name Device_123456789 [ Save |
Limits
| factory settings |
‘rm Frequency Connection Configuration Voltage Inputs Connection Configuration Current Inputs
Frequency @ 50Hz 60 Hz \ VTLL L2, 13,N | \ CTLL 12,13, N |

Oscill Rekord ——
scilloscope Rekorder Reference Voltage Input Frequency Messurement | UIN %]

— Voltage transducer factor Current transducer factor
Network Type ULl 1,000 ol 1,000
10ms RMS recorder @ 4 conductor system (3 pha Uz L.000 12 1000
@ 4 conductor system (independent us 1,000 B 1,000
3 conductor systen UNE L.000 “ 1000
Ripple control
Measuring interval Flicker bulb Power Calculation
@ interval n-seconds-data class [s], 2.60 4| 80 | » 120V curve @ Unbalance: off
Time Settings interval N-Minute-data class [min] , 1.60 4 15 |» @ 230V curve Unbalance: on

Close

|C:\Program Files (x86)\WinPQSmart\Templates\Europe\EN50160_[EC61000-2-2_LowVoltagexml|

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

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

7.4.3.2 Connection Settings

1 Nominal voltage (conductceearth) in volts is defined here (primary).
The PQDAsmartrefers all trigger thresholds or PQ events to the set nominal voltage. The nominal voltage
in the 3wire network is the agreed conductaondLctor voltage,
e.g. 2400V. In 4wire network, the conducteground voltage is specified, e.g. 280

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

1 Selection of the networkype:
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. Choosigconductor system with independent phases, the power values
of the individual phases are calculated separately.
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7.4.3.5 Connection configuration of voltage and current inputs

Selection of the connection configuration and the voltage transformer factors.Enter the ratio of the current
and voltage transformers tevhich the power analyser is connectedthe transformer settings.

Example:
Voltage: primary = 2000V; secondary 200V; 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:

Factor from the datdseet Y GE—?A #4 ppxhe é
7.4.3.6 Measuring interval

Configuration of the two adjustable recordingémtals Nseconds and Mhinutes.In addition to the class A
measurement intervals, numerous values can be recorded by théDR®art at freely adjustable inte

vals. For example, this can be used for the measurement of maximum power in the 15 min interval. The
intervals are always synchronic to full hours.

7.4.3.7 FlickerCurveLamp model

Select the lamp model for a 1200r 230V flicker curve. In 120 V systems (Agierica), a different flicker
curve is specified than in a 230 V system (e.g. Europe).

7.4.3.8 Power calculation

Selection of the power calculation with or without unbalance.

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

Unbalance: On

Power calculation according to DIN40110 Partnh calculation of the unbalance

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

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

This settinghas an influence othe measured power valued ceactive anl apparent power in the digay,
the online measured data and the recorded measured data as well as in process controlling.

Page86



a-eberle Zm.

7.4.4 Limits

In this menyall limit values of the currently set standard or load#dndard template are preselemd. The
compatibility levels can be changed by the user. This setting has a direct influence on the standard reports!
It is recommended to work with standard templates!

. WinPQSmart ¢

Slow voltage change

Tolerance 100% positive 110 negative 90 Send

Basic settings
Open Templates
Voltage Changes (Dip/Swell)

i

\ )
\ \
Threshold 100% [%] positive %] 110 negative [ 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
d0m= RMS/{recordey Unbalance [%] Flicker THD
Tolerance 95.00% [%] 2 Threshold long time flicker LT~ 1 Tolerance 95.00% [%] g

=]

Threshold short time flicker PST 1
control

-]
<
k-]

o

Voltage harmonics

Time Settings

Harmonics “ 2
II I I I I I I Tolerance 95.00% [%] 2
FLCLC L (T CL T s

CA\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 chalpter

1 Voltage changes

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 frequency deviation in relation to the set grid
frequency.

1 Unbalance
Limit value for unbalance.
1 Flicker
Limits of long and shoiterm flicker.
1 THD
Limits of theTotal Harmoni®istortion
1 Voltage harmonics
Limits of voltage harmonics with direct selection.
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7.4.5 Oscilloscoperecorder

The trigger conditions and thresholds, itegger 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.

a Voltage- / current trigger EasigBekiop -
Send
Lower threshold Upper threshold Envelope I—/
- 5 Step [V] Phase Step [°] N
Basic settings i . 5 . P p Trigger[% -
active passive V1 active passive v igger(%] Craae
. e 7 e = 1o 1w 6 20 Open custom templates
uL2 v o0 7 110 10 3 20 s
-~ - ave
Limits
uL3 V] a0 V| 110 10 [ 20 B
factory settings
Gm UNE v 30 10 20
Oscilloscope Rekorder Uiz V! a0 V| 110 10 20
- r uz23 V! a0 V| 110 10 20
Uz v a0 V| 110 10 20
10ms RMS recorder
n 0,05 10 1 Display current values in
%
2 005 10 1 @ A
Ripple control ' 0,05 10 1 of nominal current 5 A
@ " 25 1
Time Settings
Symmetrical Components Trigger
Undervoltage Overvoltage Overvoltage
. . = Zero sequence
positive sequence  positive sequence negative sequence tom
component component component ¥
active o0 110 10 30
passive o0 110 10 30
Frequency Trigger
active passive
Frequency: Lower Limit [Hz] V| 485 495
Frequency Step 05
Frequency : Upper limit [Hz] V| 505 50,5
Binary Trigger
Binary input falling edge 1 Binary input falling edge 2
Trigger Command I
Binary Input Rising Edge 1 Binary Input Rising Edge 2
Recorder length / Pre-event time
Sampling Frequency : 40960Hz / 10240Hz 10240 ¥ Minimum Recorder Time [ms] 400
Pre-Event Time [ms] 100 Maximum Recorder Time [ms] 1000
Close
C:\Program Files (x86)\WinPQSmart\Templates\Europe\EN30160_IECE1000-2-2_LowVoltagexm|

For a clearer overviemall parameters are organized in functional groups. If a fiedglegedout 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 valuthefnominal current (setting in the basic configura-
tion).

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

Ingeneral, the trigger thresholds refer to the nominal voltage, e.g. 230 V,d40Q0/, which has been set in

the basic settings.

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

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

7.4.5.2 Symmetrical Components Trigger
A record is started in case of the specified symmetrical component thresha@dscdated.
7.4.5.3 Frequency Trigger

The frequency trigger starts a recording in case of shortfall or overrun of the set frequency limits as well as
in case of a frequency jump within a second.

7.4.5.4 Binary Trigger
A record is started in case of an external triggerseitiware or a falling or rising edge at binary input 1 or 2.
7.4.5.5 Recorder length and Prevent time

The recorder length specifies the total time frame of the oscilloscope recorder in milliseconds:epte

time is defined as the time that passed before &@er) event occurred and is also recorded.

The PQDAsmartQd Fl dzf G NBO2NRSNA LINRPGDARS | YAYyAYdzy NBO2I
Thereby, the minimum recording length is extended up to the maximum recording length, depending on

the triggercondition. This functin offers the possibility to @uce data due to short events as well as to

record very long events ensuring an effective use of data storage!
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7.4.5.6 Active / passive trigger:

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

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

This feature offers the possibility to record very long earth faults with an enormous data reduction, since

both the beginning and the end of the event can be recorded entirely, without the obligation to record the
whole event!

1 Example 1Single fault with activated " active " and " passive " trigger

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

1 Example 2: gle faultwith activated «active» and «assive» tigger &retrigger

Active Passive
I “ Trigger Signal hold time
|
Lower | I
threshold | I
|

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

Pre-event time

Recorder length

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

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

Recorder length

(@]
(V)

Passive Trigger is not evaluated duritigger signal hold timé = g KA OK Ol y

mode
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7.4.6 RMS Recorder

In this menu, the rigger conditions of the RMS recorder can be set. In the default settings, an effective
value threshold of +10% anii0% of the nominal voltage is set.

Basic Desktop A

Voltage- / current trigger

Send

Lower threshold Upper threshold Envelope I—/
i i Step [V] Phase Step [] .

Basic settings active passive i\l active passive v . ? Trigger[%] Open Templates

ULl V| a0 v 110 10 6 20 Open custom templates
uL2 v a0 v 110 10 6 20 . =~ |

Limits
uL3 V! a0 V| 110 10 3 20 fi
¥ actory settings
Um UNE v 30 10 20
Oscilloscope Rekorder - = o B 1o o 2
_r u23 v a0 i 110 10 20
U 7 Y 7 110 10 0
10ms RMS recorder
I 0,05 10 1 Display current values in
.
el 2 0,05 10 1 @ A
Ripple control B 0,05 10 1 of nominal current 5 A

=
P
in
-

Time Settings
Symmetrical Components Trigger

Undervoltage Overvoltage Overvoltage
s . . Zero sequence
positive sequence  positive sequence negative sequence -
component component component s
active a0 110 10 0
passive o0 110 10 0
Frequency Trigger
active passive
Frequency: Lower Limit [Hz] Vv 495 495
Frequency Step 05
Frequency : Upper limit [Hz] 7| 505 50,5
Binary Trigger
Binary input falling edge 1 Binary input falling edge 2
Trigger Command v
Binary Input Rising Edge 1 Binary Input Rising Edge 2
Recorder length / Pre-event time
minimum recorder time [s] 10
pre-event time [s] 2 maximum recorder time [s] 30

Close

C:\Program Files (xB6)\WinPQSmart\Templates\Europe\EN50160_[EC61000-2-2_LowVoltagexm|
——————

The settings in this menu are similar to the settings of oscilloscope recordeclisgter 7.4.5 and are
therefore not explained here again. If a fieldgi®yedout and/or not selected, this trigger criterion is not
active or cannot be activated.

Thetrigger thresholds of the oscilloscope and RMS recorder are not completely independent
common parameters are automatically adjusted in both recorders.
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7.4.7 Ripple Control

In this menu, the parameters frequency ripple signal voltage [Hz] and threshs#d Bpple signal voltage
[% of UC] can be set.

E Ripple cantrol Basic Desktop -
Frequency ripple signal Voltage [Hz] 168
Basic settings Threshold 3 Sec -ripple signal Volta
oo e
S s ISR ] Open Templates
. F—
Limits ==
=

Oscilloscope Rekorder

=

10ms RMS recorder

El

Ripple control

Time Settings

Close

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

7.4.8 Time settings

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

a o — Basic Desktop -
DST Mode [ %] Timeone [WTC) Koordinierte Welzeit -] [ Send ]
Basic settings
Open Templates
Time sync Method
Open custom templates
Time Synchronisation Method: [ 3]
-
Limits
[

Oscilloscope Rekorder

=

10ms RMS recorder

=]

Ripple control

Time Settings

Close

Ci\Program Files (x86)\WinPQSmart\Templates\Europe\EN50160_IEC61000-2-2_LowVoltage.ml

Below, the method of time synchronizati@an be selected.

For highprecision measurements, an independent clock such as GPS/DCF or NTP is recommended.
(IEC6100@-30: Class AMeasuring method!)
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If the connection to the signal of a time synchronization method fails during the active measurehesn
PQIDA smart uses its internal oscillator, which has previously been synchronized to the pulse generator. If
the connection to the pulse signal is subsequenthestablished, the oscillator approaches the time of the
pulse signal again in subsecostéps (<1sec). This prevents time jumps in the recording. The possible time
deviations, which are above 1 second, are hard set.

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

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

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

Time sync Method

Time Synchronisation Method: Manual Clock setting B

Time Settings by Hand

Date PC 11.07.2018 Date Davice 01.04.2018

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

Time Synchronisation

7.48.2 DCF77

Settings for synchronization with DCF 77 radio clockNg1.111.9024.01.

Time sync Method

Time Synchronisation Method: | DCF77 3|

Time settings DCF 77 with article 111.9024.01

T=D

Pulse-code Interface (COMZ) COmM2 RTS
GND
RxD
Protocol | RS232 ¢| TS
E— RS485 Neg/B
Timezone of time source: sign | plus A| L HEETE
z urce: - shleld —|
. . 87654321
Timezone of time source: hour 0 P — el
Timezcne of time source: minute 0 ] . zeoenr-n

COm 2
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7.4.8.3 I|EEE1344

Settings for synchronization according to IEEE1344.

Time Settings IEEE 1344

Pulse-code Interface (COM2) COM2 RTS
RxD

Protocol |Rs232 3| e

A —— RS485 NeglB
Timezone of time source: sign l plus % ‘ 2:.4?2 FOMA

: (BIDIS | e —l
= ¢ 7654
Timezone of time source: hour 0 S aaa
Timezone of time source: minute 0 M
com 2

7.4.8.4 IRIGBO..3

Settings for synchronization according to IRIGB formats 0 to 3.

Time sync Method

Ak

Time Synchronisation Method: IRIGBO..3

Time settings IRIG-B Formats 0 to 3

Pulse-code Interface (COM2) Comz
RxD
Protocol RS232 ¥ oS
RS485 NegiB
- . - RE485 PosiA
Timezone of time source: sign plus # Shleld 03—|
Timezone of time source: hour 0 L EEEE
| |
Timezone of time source: minute o |
COm 2

7.48.5 IRIGB4..7

Settings for synchronization according to IRIGB formats 4 to 7, see IRIGB formais 30

7.4.8.6 NMEA:RMC (GPSlock 111.7083)

Settings for synchronization according to @R&ck 111.7083 with NMEA proto@iessage format RMC.

Time sync Method

Time Synchronisation Method: I MNMEA:RMC (GP5-clock 111.7083) ¢‘

Time Settings NMEA RMC with GPS Cleck 111.7083

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

MNMEA Interface (COM1) 32 =

]

Ak

Pulse-code Interface (COM2) RS232

7.4.8.7 NMEA:ZDA

Settings for synchronization with NMEA protocol and message format ZDA.
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7.48.8 NTP

The PQDAsmart supports upto four time servers in one network. It automatically uses the best signal
available lt is possible to insert the IPxatldress and also the DNS hostname of the ntp server. To use DNS
it is necessary to insert the DNS server in thedfings of the devie (supported with firmware version
v2.6.0).

Time Settings NTP

NTP Sever 1: IP address 0.0.00 Port: 123
NTP Sever 2: IP address 0.0.00 Port: 123
NTP Sever 3: IP address 0.000 Port: 123
NTP Sever 4: IP address 0.0.00 Port: 123
NTP Pollcycle [s] 60

Incorrect time settings can lead to errors or problems during measurement data recording! U
NTP, a good signal quality should be assured (at least St&tum

The availability of the NTP server, tsteatum and the quality of both NTP and the other time sy
chronization methods can be checked with the help of online diagnostics!

The connection to the server and the quality of the signal can be checked with the oiadgrostic pro-
gram (see chaptes):

As WinPQ lite 6.1.0 - 01.00.2021 —
(] <
Gergteinformationen Rl NTE NTE 2 NTE 3
. lastSync 04.11.2021 06:34:38 delay 0.037880897521973 delay 0.031489849090576 delay
WinPQ - Interface (CCCT)
quality 0 error 0.018955707782883 error 0.015760183367185 error
Speicher

signal 0 offset 0.038717269897461 offset 0.044249296188354 offset

Systeminformation
Sommerzeit False receivedTime Thu Newv 4 07:38:31 2021 receivedTime Thu Nov 4 07:38:42 2021 receivedTime

SCADA
syncsre NTP server ptbtime1 ptb.de server ptbtime2.pth.de server
Zeitsynchronisation - Methode
utc.fracsec.dst 0 state ONLINE state OMLINE state
PCAP
utcfracsecfos 2013
LA utcfracseclsd 0

utcfracseclso Q
utcfracseclsp 0
utefracsec.taic g
utc.soc 04,11.2021 06:38:50
Zeitzone 1
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7.5 Device setuExpert View

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

7.5.1 Device designations

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

WinPQ Interface (CCCI)
SSH
Device designation
IP-Settings

» License Manager
Modbus

» Thresholds / Recording

» Binary Recording

» SCADA-Manager

» Memory settings
Syslog

» Time settings

» User Management

Neminal veltage
Neminal power
Nominal frequency

Power network configuration

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

Parameter Name Value Default Value

Company name Werksidentifikator Werksidentifikator

Factory name Werksbezeichnung Werksbezeichnung

Plant Anlage Anlage

[Station Station Station ]
Street Strasse Strasse

Number Nr Mr

Zip code PLZ PLZ

City Ort Ort

GP5 coordinates M49.42889254E11.08919125 MN49.42889254E11.08919125
Field Messfeld-Name Messfeld-Name

Group Messfeld-Gruppe Messfeld-Gruppe

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

ﬁ)evice

Geraete-Name

Geraete-Name ]

Device type

Maintenance resource text

PQI-DA smart

Betriebsmittelkennzeichen

Geraetetyp

Betriebsmittelkennzeichen

The marked fields describe the device tile as well as all fault records and measurement thaga in

archive.

The exact position of the measuring device can be entered in the "GPS" field using the geographical coordi-
nates. To do this, proceed according to a certain pattern. The latitude is preceded by N (North) or S (South)
depending on thénemisphere For the longitude EEast) and W (West) are used analogously. As decimal
separator the point is to be used, a comma is not taken over by the parameterization and leads to an incor-
rect entry!

Tablel: Examples to GPS coordinates

City Latitude Longitude Entry

Berlin 52.5170365 13.3888599 N52.5170365E13.3888599
New York 40.7127281 -74.0060152 N40.7127281W74.0060151
Buenos Aires -34.6042184 -58.3718455 S34.6042184E58.3718455
Canberra -35.3075384 149.1245100 S35.3075384E149.124510
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7.5.2 TCP/IPsettings

In the TCP/IP settings section, the network settings of the device cdoree If the DHCRIlientis not acti-

vated, the IP address, the subnet mask and the gateway can bepsetanually The device has Address
Conflict Detection (ACD) according to RFC 5227 and RFC 2131, which means that the device queries the
network for its parameterized IP address when it is restarted. If it receives a response to such an ARP re-
quest, the IP address ionset. If this functiomneedsii 2 6S RSIF OGAGF SR GKS L
| 2y FEAO0OG 5SGSOGA2Y0Y bdzYoSNJ 2F LI O1SdGaé¢ YdadG oS a
If the IP address is parameterized with the WinPQlite to an IP address already existing in the network, the
device dos not take over this after the check. However, there is no feedback to the WinPQlite whether the
parameterized IP address has been set successfully. In this case the device remains on the previous param-
eters.

@ If an incremental update 0¥2.10 or newers applied to a device with a firmware version low
than V2.6, the ACD remains deactivated. However, the ACD is directly activated when the d
delivered from the factory.

Furthermore, the device hahe possibility to communicate vidomain NameServer (DNS). For this pur-
pose, the host name of the device as well as the IP address of two DNS can be parameterized.
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7.5.3 Thresholds and Recording

The menu tree "Thresholds and Recording" contains all parameters for Power Quality as well as all record-
ing paameters.

WinPQ Interface (CCCI)
device designation
IP-Settings

® License Manager
Modbus

/4 Thresholds / Recording \

narm threshold values

Connection Settings

) LimitvaluesPower Quality,
recorder trigger tresholds -

o] e e e Trigger settings for sequence of events recordings

10ms TRMS recorder
Triggermessage binary output

Binary Recording Control

Ecording parameter

* 200ms-interval

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

M-zeconds-interval

= Zh-interval

» ls-interval - Selecting the measurement values within the i
> 10s-interval terval classes

3

3

M-minutes-interval

v

Oscilloscope recorder
\ * 1/2 cycle -recorder /

® Binary Recording

Syslog
» [EC 60870-5-104 =

* Timedaemaon
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7.5.3.1 Norm thresholdsvalues

In norm thresholdsvalue the limits forstandardevaluations andor power qualityevents areset The lim-
its of EN 50160Qor a low voltage systerare storedin the default settingdf delivery.

0 Value: Value of PQDAsmartc this value can be changed

0 Default: Default setting

device designation Frequency 50Hz v 50Hz

[P-Settings Frequency ripple signal voltage [Hz] 168 168
» L

License Manager Flicker bulb 2307 v 230V

Modbus .

4 Thresholds / Recording Mormalized veltage L-L-Sp. [percent from UNOM] 100 100
e e hysteresis 1/2-Perioden-voltage [percent from UC bzw. UC/1.... 1 1
Connection Settings telerance band fast voltage change RVC, dd [percent from U... 1 1
recorder trigger tresholds threshold voltage dip (Dip) [percent from UC bzw. UC/1.73] 80 G0
oscilloscope recarder trigger length threshold voltage swell (threshold) [percent from UC bzw. UC... 110 110
fUr=lIRMS tecordey threshold voltages interruption [percent from UC bzw. UC/L.7.. 5 5
Tri ki tput

rlggermessa?e 1nary outpu lower threshold 10s- network frequency /Hz 495 49,5
Binary Recording Control
4 Recording parameter higher threshold 10s-Total network frequency /Hz 50,5 50,5
» 200ms-interval lower threshold 10min-voltage [percent from UC bzw. UC/1.73] 90 90
» 150/180-Pericd-interval higher threshold 10min- voltage [percent from UC bzw. UC/1... 110 110
» 10min-interval threshold 10min-THD [percent] 8 8
* Zh-interval threshold 10min-voltages unbalance [percent] 2 2
> simivd threshold short time flicker PST 1 1
» 10=z-interval . )
3 threshold long time flicker PLT 1 1
» N-seconds-interval 3 .
» N-minutes-interval threshold 3 Sec -ripple signal voltages [percent from UC bzw... 9 9
» Oscilloscope recorder Trigger-threshold 200ms-ripple signal voltage recorder [perc.. 1 1
» 1/2 cycle -recorder 12| limit table 10min-voltages harmanic (H2) [percent] 2 2
» Binary Recording threshold 10min-veoltages harmenic (H3) [percent] 5 5
Sysleg threshold 10min-voltages harmonic (H4) [percent] 1 1
> -5-
WEC LT threshold 10min-veoltages harmenic (H5) [percent] 6 6
» Timedaemon X i
threshold 10min-voltages harmenic (H6) [percent] 05 05
device designation connection configuration voltage inputs VT L1, L2, L3, N ¥ OWTLL L2 L3 N
1P-Settings reference voltage input Frequency measurement ULN v UIN
e ee=gianacey Power calculation without Unbalance Reactive Power v without Unbalance Reactive Power
Madbus

4 Thresholds / Recording connection configuration current inputs CTLL L2 L5 N v CTLLLZ 13 N
norm threshald values Network type 4 - wire system ( three phase grid) v 4 - wire system ( three phase grid)
Connection Settings interval n-seconds-data class [s], 2.60 &0 60
recorder trigger tresholds binary input for trigger interval-Power internal interval ¥ internal interval
oscilloscope recorder trigger length interval N-Minute-data class [min] , 1.60 15 15
LoEllEMSlcoordey THD and THC calculation H40 v H40
Tri bi tput

rlggermessa?e \nary outpuy voltage transducer factor (VT) 1 1
Binary Recording Control
A e By i current transducer factor [CT) 1 1
» 200ms-interval Transducer correction factor UL 1 1
» 150/180-Period-interval Transducer correction factor U2 1 1
» 10min-interval Transducer correction factor U3 1 1
» Zhvinterval Transducer correction factor U4 1 1
> Sl CT correction factor I1 1 1
» 10s-interval
R CT correction factor [2 1 1
» N-seconds-interval .
b Mominutes-interval CT correction factor I3 1 1
» Oscilloscope recorder CT correction factor 4 1 1

The followingoasic instrumensettings can be mada this menu item
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1 Connection voltage inputs: 1, 2, 3, 4
VTLL L2, L3N
V-circuit, grounding L1

V-connection (two voltage transformers)
Grounding L2 = connect VT L1 and VT L3
L2 will be calculated from the device

V-circuit, grounding L2
i V-circuit, grounding L3
Reference voltage: Determining thefrequencymeasurementinput channel Ul, U2, U3, Une, Ul2,
uU23, U3l

1 Power calculation:
Simplified power calculationwithout calculation of unbalance power
According DIN40110; with calculation of the unbalance reactive power
This setting has also @ffect on the power values in the display of the R@iart

1 Connection current inputs:

ara Bl Aron connection of current (two CT’s)
CTL2L3 .
. CT L1, L3 = connect L1 and L3, current L2 will be calculated from tt
O device
ct's L1, L2

1
1 Network connection:

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

3 - wire system

1 Ly { S N3dcdnds datasclass:
Free interval 2 seconds to 60 seconds

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

All power and energy intervals are synchronized to this impulse
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L y ( S Ndindtes data €lass:
Freeinterval- 1 minute to 60 minutes (basisetting 15 minutes)
Calculation THD / THC:
Calculation 2'to 40" harmonic or 29to 50" harmonic
Voltage transducer factor (basic setting = 1)
Example: VT 2000V / 100V = factor 200

Current transducer factor (basic setting = 1)
Example: C600A/ 5 A = factor 120

CT correction factor
Additional to the current transducer factor it is possible to have a second CT correction factor. This factor
will be multiplied with the current transducer factor. Possible values are #to 2.

@ Using a currentransformer correction factor of-1", it is possible to change the power flow dire
tion by software.
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7.5.3.3 Trigger parameter for disturbance recorder

In this menuall limitsfor triggeringof fault recordscan be changedlhese thresholds are independetd
the Power Quality thresholds.

Upper and lowetrigger thresholddor frequency, voltage, current or unbalance can be set.

device designation trigger signal-hold time [s] 1 1
IP-Settings Frequency-hysteresis [Hz] 0,05 0,05
& [F
e clilanaosy Frequency : upper limit [Hz] 50,5 50,5
Modbus F I limit [H: 495 495
: it b b
4 Thresholds / Recording R3S I L] ‘ :
o o Frequency : threshold df 1/2 [Hz/fs] 05 05
Connection Settings voltages-hysteresis [percent from UC bzw. UC/1.73] 2 2
recorder trigger tresholds Star voltage: upper limit [percent from UC/1.73] 110 110
oscilloscope recorder trigger length Star voltage: lower limit [percent from UC/1.73] 90 90
LtrreliRMS ecor ey Star voltage: threshold dU 1/2 [percent from UC/1.73] 10 10
Tri bin tput
rlggermessag-e nary outpu Star voltage: threshold dphi 1/2 /Grad 6 6
Binary Recording Control . o
4 Recording parameter Displacement voltage: upper limit [percent from UC/1.73] 30 30
» 200ms-interval Displacement voltage: threshold dU 1/2 [percent from UC/1.73] 10 10
» 150/180-Period-interval line-to-line voltage: upper limit [percent from UC] 110 110
» 10min-intenval line-to-line voltage: lower limit [percent from UC] 90 a0
> Zh-interval line-to-line voltage: threshold dU 1/2 [percent from UC] 10 10
> e Star voltage: threshold envelopentrigger [percent from UC/1.... 20 20
» 10sz-interval X R §
i line-to-line voltage: threshold envelopentrigger [percent fro.. 20 20
» N-seconds-interval
» N-minutes-interval Displacement voltage: threshold envelopentrigger [percent fr... 20 20
» Oscilloscope recarder positive sequence voltage: upper limit [percent from UC/1.73] 110 110
» 1/2 cycle -recorder | positive sequence voltage: lower limit [percent from UC/L73] 90 a0
Example:
line-to-line voltage: lower limit [percent from UC] a0
line-to-line voltage: threshold dU 142 [percent from UC] 10

If one phase to phase voltage exceeds 110% or 90% of the nominal voltage, the oscilloscope and the
% period RMS recorder will start recording.
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7.5.3.4 Oscilloscope recorder

The oscilloscope disturbance recorder is set up under the menu item "Limits/Recerdi@dgcilloscope
Recorder".

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

Elcer=alhanagey Rekorder pretime (Nr. of items) 1024 1024
Madbus

| ltage ULE -> akti 1 1

4 Thresholds / Recording 1 zane
T o lower voltage U2E -> aktive 1 1
Connection Settings lower voltage U3E -> aktive 1 1
recorder trigger tresholds lower voltage U12 -» aktive 1 1
oscilloscope recorder trigger length lower voltage U23 -> aktive 1 1
L0m=lIRMSlecorey lower voltage U31 -> aktive 1 1

Tri ge binary output

ngermesseq LI EE lower voltage ULE -> passive 0 0

Binary Recording Control .

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

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

Minimum recorder length:Setting of the standard fault recorder length

Maximum recorder length:If another trigger criterion occurs during the minimum
recording length after the trigger signal holding time, tRecord is extended by the
minimum length up to the maximum length

Recorder pre timas the time of the recorder #l before the trigger threshold occurred.

Active Passive
“ Trigger Signal hold time “ Trigger Signal hold time
== =1 I— - =1
Lower . | I - '
threshold ! T
! T ' [
| NS ) - | IS | S,
Pre-event time  {mmmmm Pre-event time (s
(sl Min recorder time (s s mmm) Min recorder time
() Max recorder time ) Max recorder time
Active trigger = valuexceeds ofalls belowthreshold (start of the event)
Passive trigger = value comes back to normal (end of the event)
|Samp|ing frequency : 40960Hz / 10240Hz 10240 40960 10240 40960

Sampling frequency of oscilloscope recorder can be changed frgiLBlz to 4(P60 Hz
The maximum recorder length with Z3kHz is 16 seconds well asvith 40.96kHz is 4 seconds

(40,960Hz is only available with option B1)
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Example recorder length20480 = 2 seconds recorder length with a sampling frequency @40z and
500ms length with a sampling frequency ofS@DHz

7.5.3.5 %2 cycle recorder

The trigger settings of ¥ cycle recorder (10ms atizPare independent to oscilloscope recorder.

device designation minimum recorder length (valuee) 1000 1000
[B-Settings maximum recorder length {valuee) 30000 3000
S = Managey Rekorder pretime (valuee) 250 250
Modbus = lower voltage ULE -> aktive 1 1
4 Threshelds / Recording
norm threshold values lower voltage U2E -> aktive 1 1
Connection Settings lower voltage U3E -> aktive 1 1
recorder trigger tresholds lower voltage U12 -> aktive 1 1
oscilloscope recorder trigger length lower voltage U23 -> aktive 1 1
19m5 EMS recméer lower voltage U31 -+ aktive 1 1
;:ig;r:;?;?:;?:zf:#"”‘ lower voltage ULE -> passive 0 1]
b Recording parameter lower voltage UZE -> passive 0 0
» Binary Recarding lower voltage U3E -> passive 1] (1]
Syslog lower voltage U12 -> passive 0 0
» IEC 60870-5-104 lower voltage U23 -> passive 0 il
* Timedaemon lower voltage U31 -» passive o i
over voltage ULE -> aktive 1 1
over voltage UZE -> aktive 1 1
over voltage U3E -> aktive 1 1
over voltage UL2 -» aktive 1 1
Please see Chapt&r5.3.3explanation trigger thresholds
Active Passive
4 Trigger signal hold time @) Tigger signal hold time
- = =1 I— - =1
Lower 1 I I !
threshold | ! -
| | ' I
| IR ) . | IS | S,
Pre-event time  {mmmmm Pre-event time (s
E Min recorder time Min recorder time
() Max recorder time () Max recorder time

Example recorder length:
3000 x 10ms (at BHz)RMSvalues results in a length of 30 seconds for this recorder.
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7.5.3.6 Trigger of binary output 2

It is possible to seatll trigger events of the fault recorder on the relay nolfaane threshold is reached e.g.
¢ TNBIljdzSyOe¢s GKS NBf I & &hezedeifidnidaie framittie etedtigniofitiiz e tod S NB
trigger the relay output is X0ms.

PN VWIROYE WAL T @RUVE

4 Thresholds / Recording

) 3 o3 akh;
norm threshold values lower voltage U23 -> aktive

Connection Settings lower voltage U31 -> aktive
recarder trigger tresholds lower voltage ULE -> passive
oscilloscope recorder trigger length lower voltage UZE -> passive

10ms TRMS recorder lower voltage U3E -> passive

Triggermessage binary output .
- o8 g s lower voltage U2 -> passive

Binary Recording Control

- lower voltage U23 -> passive

4 Recording parameter

» 200ms-interval lower voltage U31 -> passive

» 150/180-Period-interval over voltage ULE -> aktive
* 10min-interval over voltage U2E -> aktive
* Zh-interval over voltage U3E -> aktive
» ls-interval

over voltage U12 -> aktive
» 10s-interval )

) over voltage U23 -> aktive
» N-seconds-interval

. . -» aktr
» N-minutes-interval over voltage U31 -> aktive

4 QOscilloscope recorder over voltage UNE -> aktive
Parameter oscilloscope recorder over voltage U1E -> passive
» 1/2 cycle -recorder over voltage UZE -> passive

» Binary Recording over voltage U3E -> passive
Syslog M
» [EC 60870-5-104

* Timedaemon

over voltage U12 -> passive
over voltage U23 -> passive
over voltage U3l -> passive
over voltage UNE -> passive
Trigger-command

lower voltage positive-sequence system -> aktive

s o 0 0 o 0 0 0 O OO FH H B H 2 2 B2 DO C o O O F FH

over voltage positive-sequence system -> aktive

Possibldriggering criteria:

Lower / upper voltage
Positive sequence / negative sequence
Envelop voltage trigger
Voltage step / current step
Phase change
Lower frequency / upper frequency
Frequency change
Lower current / upper current
Binary input
All trigger events cabe set to the start of the event or to the end of the event (active
/ passive trigger)
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7.5.3.7 Control of recordingvia binary inputs

With the input signabf the twodigital inputs it is possiblgo start and stop thdPQiDAsmartrecorders.
The followingfunctionscan be startedr stoppedvia the digital input

All permanent recorder
Oscilloscope recorder

Y>cycleRMSrecorder
device designation Recording control with Binary Input none ¥ none
[P-5ettings logic level recerding control Recording ist running with low gauge at B.Y Recording ist running with low gaug...
» License Manager
Modbus

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

» Recording parameter

Tocontrol therecordingof PQIDAsmartwith the two binary inputs two settings are available:
none
Binary input 1
Binary input 2

With the function 'logic Ieverecording contrdl! the signal may beegated

Rq--_.l . S S| T VRS T ¢ - W | - W —

Recording ist running with high gauge at Binary Input

Recording ist running with low gauge at Binary Input
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7.5.3.8 Statistic

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

WinPQ Interface (CCCI) Parameter Mame Value

S5H [4261413984/FEQ00460) Source of Drag Counter 10T/12T data class
Device designation

Logbaook

IP-Settings

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

The following data classes are available for fthigose:
10/12 periods (200ms interval)
1 second interval
10 minute interval
N X minutes Interval

It is not necessary to activate the required recording parameters for the respective data clas:
The extreme values voltage and current will reset autdoadly, if the data class is changed.
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7.5.4 Recordings parameter

At this point,the selectionof all permanent measured valu@sthin the interval dataclass is set.
The followingnterval dataclasses available
0 10/12 cycle (200ms interval)

0 150/180 cycle (3econds interval)

0 10 minutes interval

0 2 hourinterval

0 1 seconds interval

0 10 seconds interval

0 N x seconds interval (range 2 to 60)

0 N x minutes interval (range 1 to gasic setting 15 min.)
WinPQ Interface (CCC) - Total network frequency
device designation RMS value ulE f ulN
IP-Settings RMS value u2E / u2M

» License Manager RMS value u3E / u3M

Modbus RMS walue ulE / uNE

RMS value ul2

RMS value u23

RMS value u3l

7] Phasor value ulE / ulN

[C] Angle from phasor ulE / ulN
7] Phasor value uZE / u2N

[C] Angle from phasor u2E / u2N
[7] Phasor value u3E /u3N

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

Binary Recording Control [C] Angle from phasor u3E / u3N
l‘ Recording parameter l [[] Phasor value uQE / uME
A [[] Angle from phasor uQE / uNE
» 150/180-Period-interval [C] Phasor value ul2
4 10min-interval I [C] Angle from phasor ul2
voltagesvalues [] Phasor value u23
Harmonic ulE/ ulN [C] Angle from phasor u23
Interharmaonic ulE / ulN [[] Phasor value u3l
Harmonic u2E / u2M [C] Angle from phasor u31
Interharmonic u2E / u2N Value from positive sequence
Harmenic u3E 7 u3N [C] Angle from positive sequence
Interharmonic u3E 7 u3N Value from negativ sequence
Harmonic u0E / uNE [T] Phase from negativ sequence

Value from zero system

Interharmonic ulE / uNE
[C] Phase from zero system

Harmonic ul2 . . o .
Interharmonic ul2 Unbalance u 2 (negatwﬂ?osmw system] [percent] with sign rotation |
[] Unbalance u0 (zero/posity system) [percent]
THD from ulE / ulN [percent]
THD from u2E / u2M [percent]

HD from u3E / u3N [percent]

Interharmonic u31 THD from u0E / uNE [percent]
Angle of Harm. 2.50 from ulE / ulN THD from ul2 [percent]

u - e A v Ama

Harmonic u23

Interharmonic u23

Harmonic u3l

All activated measuringalues aregermanently recordedn thisdata class
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! T~—*——""pquency
F I Fill
R ulN
RMS value u2E / u2N
RMS value u3E / u3N
RMS value uQE / uNE

RMS value ul2

With right mouse click you can activate or deactivate all parameters in thi
GAGK GKS FdzyOlAzy aFAff ¢

7.5.4.1 Disturbance recorder parameter

For oscilloscope recorder and ¥ cycle recorder it is possible to activate and deaviasierement values.

Open own Cpen default
ternplates ternplates

‘ Home ‘ Send ‘ ‘ Save ‘ ‘

device designation
IP-Settings Time difference [TineReso] zero crossing Referenzphasor Start time
Madbus Frequency [Hz]

4 PQ application RMS value from ulE /ulN

RMS value from u2E / u2N

RMS value from u3E / u3N

RMS value from ulE / uNE

RMS value from ul2

RMS value from u23

RMS value from u3l

PQ-parameter
General user-settings
Trigger-parameter
Oszilloskope recorder [ User! )
1/2 cylcle -recorder [ User! )
4 Recording parameter
> 200ms-interval

» 150/180-Perioden-interval
¥ 10min-interval

» Zh-interval

» ls-interval

» 10s-interval

» M-seconds-interval

» M-seconds-interval

RMS value from il

RMS value from i2

RMS value from i3

RMS value from iE /iN
Phase-real power L1
Phase-reactive power L1

Phase-real power L2

4 Oscilloscope recarder Phase-reactive power L2
Qscilloscope data 3-wire- / 4-wire-§ Phase-real power L3

4 1/2 cylcle -recorder Phase-reactive power L3

| 1/2 cylcle -value, 3-wire / 4-wire-5) 8 Total -real power
» Timedaeman

Total-displacerment-reactive power

Phase Total-fundamental-apparent power S G

Walue voltages-Phasar from ulE / ulN

A._‘I[EIDDDDDDDDﬂHHHHHHHHHEH!

Phase voltages-Phasor from ulE /ulN

Walue voltages-Phasor from u2E / uZN

Example:
The ¥ cycle recorder should also record the power and the frequency during a disturbance record.
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7.6 Online measurement values

The unction offers extensive analysis functions for online measurement values.

Startscreen of the online measurement values:

Measure values Harmonic 2 - 50 Inter-Harmonic 2 - 50 Frequency bands 2 - 9 kHz Device panel
b
Is is Is .
- Measure values ] Voltage Ph-E L L] Voltage Ph-E n Voltage Ph-E D
i v
Is [ 8 i:
Vector-Diagram ] Voltage Ph-Ph " Voltage Ph-Ph 1] Voltage Ph-Ph Software Trigger
; Iz I i
oscilloscope-picture ] Current " Current " Current

u. FFT-Spectrum

7.6.1 Measurement values

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

Frequency Power Power factor THD Binareingsnge
2 000Hz  PL 6OTKW  PFL: 100 | THDUIE 226%]| [ [[BLL:
P2 345KW PR 100 THD UZE 228%) || | P12
Voltage P3: 262KW PR3 100 THD U3E: 228%
UL BN b ol 056W  PF Netz 100 THDUNE 228%
Utz SR 6,77 kVA THD U1Z: 000%
W 4751 Wil s2: 3,78 kVA Phase Angle THD U23: 000%
EEE 4751 Wi sa; 315kva | UL 1007 Hp ust: 000%
2 2006V || s totak 184sa | PHLE 1907 tHom 57,14%
U2 247V PHL3; 0897 | o S
UL 2765V cos PHLL 100 | | on ST
ol Y0 hpm 5714%
cos PHL3: 1,00 Symetrie
cos PH: 1,00 uu: 0,00 %
Current Reactive Power (fundamental) Distortion Power Reactive power total
It 356734 QUL 49125VAR  DI: 2,96 KVAR ot 3,00 KVAR
12 [ETIA QU2 -530VAR D2 1,55 KVAR Q2 1,55 VAR
B: 356704 QU3 49685VAR  D3: 1,67 KVAR Q3 1,74 KVAR
4 107KA  QVtotal: 030VAR  Dtotak 6,18 KVAR Q total: 14,49 KVAR
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7.6.2 Vector diagram

Zeiger-Diagramm

254 V718 A

12-152 A <-97°

U3E=230,7 V <2107 U2E=230.3 V <-30°

13=153 A <148°

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

7.6.3 Oscilloscope image

Online oscilloscope (40.96 kHz/ 10.24kHz) for the following channels:

Conductorearth voltages L1, L2, L3, NE
Conductorconductor voltages L12, L23, L31
Currents L1, L2, L3, N

2014-08-01 14:22:59.779052 - 8192/23 199ms. Online-Oszilloskop

2014-08-01 1422:59.979028

Essfsesk Essl
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7.6.4 Online spectrumFFTANnalyse

OnlineFFT analysis depending on the license of the device

0 Sampling frequency 46kHz = FFT analysis up tok¥r
0 Sampling frequency 14 kHz = FFT analysis up t&Hz

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

10 kHz / 110 mV

2000 000 = ‘2000 10000 12000 4000 1600 18000 Frecuent 4]

Example: charging device for electrical cat® kHz sampling frequency visible in the FFT analysis.

onli [2019-06-18 13:50:29]

005

004

UWEM

,..

'{.I.' . |Channel Selection ] |

|
(O e
. 1
I IO LG I | | |
| | “ 1L .\‘l i ‘ll'l‘ kT bbbl | IJ
AN NN AR oA AL A A i s iUl ol ] : absoall bl I
2000 4000 5000 3000 10000 12000 14000 16000 13000 enz (2]

W UL (U2} Uz} EUN) (U2 (23 Ul E ] e En Ee
- w 23% | B 152.168.2.9422 - Anlage Messfeld-Name Geraete-Name (13670) - [ - 150%

:lo Using the zoom function it is possible to adjust the scaling of the application.

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

From theHarmonicstab page, all of the current and voltage harmonics (2nd to 50th) can be displayed
online. The measurement data is calculated by the measuring device in accordance with IE€£82000
Class A Ed. 3 and transferred to the PC.

There are three bar charts alatle:

Voltage harmonics conducterarth
Voltage harmonics conductaonductor
Current harmonics

As the EN50160 only specifies limits for harmonics up to the 25th ordinal, the compatibility level of
IEC610042-2 has been stored for the 26th to the 50thrhzonics in the basic settings.

Compatibility levels in accordance with EN50160 & IEC62&Dare shown as green limit value bars.

_ I | | | I I . - l —'®m = — — — — — —-— — — - — = — ] =
1 3 5 7 [ 1 3 15 7 1 a z 5 z ) 3 R 3 S 3 a & a a7 3

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

Thelnterharmoniccardis used to display all current and voltage Interharmonic up to 2,500 Hz online. The
measurement data is calculated by the measuring device in accordance with IE@630@lass A follow-
ing the grouping process and trangfed to the PC.

There are three bar charts available:
Interharmonic voltages linearth
Interharmonic voltages lirearth
Interharmonic currents

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

225m%
15m% ‘ | ‘
15 35 55 15 85 115 135 155 175 185 2185 ns 255 15 285 315 335 355 35 35 415 435 455 415 235

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

1 Explanation of the grouping process in accordance with the IEC:
To evaluate the Interharmonic in the grid, subgroups are created. In each case, all of the Interharmonics
between two harmonics are combined into one harmonics subgroup.
Exampledr 50Hz: Interharmonic H2 includes all frequencies from 110Hz to 140Hz.

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

1 The device characteristic "Frequency bands frorkt2z to 9kHz" is a device option
The card2 to 9kHzis used to display all current and voltage harmonics in RB@roups. Evaluation is in
accordance with the IEC6104d67 standard.

Thecentrefrequency of the corresponding frequency band is stated.

Example: All frequencies from 8,8B& to 9,000 Hz arfecated in the 8.9 kHz band.

Bmv

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

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

3
2
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7.6.8 Device panel

The device panel can be used for the remote control of the device viakley seypad.

’ \\-.\ a-eberle A
STATUS X

Scrolling the measurement value displays (riglaft keys)
The left and right keys can be used to scroll the measurement value screens.

Setup settings

The Enter ke is used to open the setup menu of the device.

Parameter

7.6.9 Software trigger

Software Trigger

The Software Tigger key can be used to trigger the oscilloscope recorder amuefibd RMS recorder
manually. The recorder length corresponds with the settings in the setup menu of the device.
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7.7 Measurement data import

The function can be used to load all measurement data from thePAdmartto the PC and to
evaluate it there.

== WinPQSmart 04.02.2015

| 4 Recorder Data

200ms TRMS - -
< TRMS Inactive Data class not actigeno measurement data
» 10min TRMS : :
» Zh TRMS ﬁ Data class active measurement data available

> 1s TRMS
> 10z TRMS
variable second interval TRMS

* variakle minute interval TRMS
Async
» Disturbance recorders
P-events

Import of data can be selected to:

O Only selected data files from the device
O All events
0 Selected events
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Files

F| |:| Recorder Data
200ms TRMS
[ 3s TRMS

S

| 4 [V] 10min TRMS

11.03.2016 17:20:01 - 11.03.2016 19:35:17 - 73Kb #

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

» [C] 2h TRMS
] 15 TRMS
» [] 105 TRMS
| variable second interval TRMS
> variable minute interval TRMS
[ Async
4 Disturbance recorders
[| Oscilloscope Rekorder

4 [V] 10ms TRMS Recorder -
Hp 11.03.2016 21:57:05 49Kb
g PQ-svents

{St SOGAYy3a (GKS Y
RIGS¢ oAff | A
for download

Select the interval data classe
3 permanent recorder files available

Select the number of the triggered
sequence of events recordingsscillo-
scope and ¥z cycle RMS recorder)
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1 Levehime diagram of permanent measuring data
When a file is selected this measurement data is saved on the PC immg@iateh selection field with all
available measurement data appears in the window.

4 Rekorder Daten
101
1507
4 10min
11.09.2014 13:3001 - 11,09.2014 16:06:08 - 88Kb
‘ 11.00.2014 16:06:12 - 12.09.2014 10:10:01 - 415Kb
» 2n
1s
> 105
Ns
> Mmin
Async
4 Rec
405
‘Osc 11.09.2014 13:45:53:72100
4 HP
Hp 11.09.2014 13:46:08:42500
Ercignissrekorder Daten

» [ Timestamp B
> [0 status
4 [ Spannungsmessgroessen

ot

0wt

Ou

w3

Ouwo

[u2

Ou2s

Dt
» [0 Harmonische ulE / u1N
» [C] Zvischenharmonische u1 / ulN
» [ Harmonische uZE / u2N
» [ Zwischenharmonische u2E / u2N
» [0 Harmonische u3E / u3N
» [C] Zvischenharmonische u3 / 3N I
> [C] Frequenzbaender 2kHz.9kHz ulE/ulN
» [ Frequenzbaender 2kHz. OkHz UZE / uIN
» [ Frequenzbaender 2z, OkHz U2E / u3N
» [ Spannungs-Extremwerte
» [[] Spannungs-Statistikgroessen
» [ Strommessgroessen
» [ Harmonische i1
» [0 Harmonische i2
» [0 Harmonische i3

If measurement values are selected, they appear as a-temeldiagram on the screen.

Example Oscilloscope recorderselecting voltage L1, L2, L3, L12, L23, L31

2014-09-11 1445:53 304007 - 4096 399ms Messwert-Panel [2014-09-11 14:45:53] - 6 2014-09-11 1445:53.704809

11092024 13:3001 - 11092014 160608 - 85K ®
11092034 160612 - 12092014 10:1001 - 415K0 [] 1 - - — - - - -
> 2 -8
10
> Mmin 20 } f .‘ i 4 R \ | | / \ f \ / A / Al / \
Asyne 18 Vo L W | | \ \ / \—
4 Rec 0 f [ 4 \ =t Y f 1 ¥ \ I | ! \ { i { | |
405 0 | f f —F 1 R S A e B ey B L L T R T 1
05c 11002014 13455372100 et N R S By B 1 1] ——— /AN S I N A ey A A Sy A w
aw -6 | 1 Vo f f \ | f L f
Fp 11.08.2014 13:4608:42500
Ereignissrekorder Daten o

H

4 [ Ossilloskopche Daten 3-Leiter- / 4-Leiter-System 40
@ oscul
9] otz oscu23f |
& oscuz 400
oscull I 200
W] eseut2 ol
¥ oscu23
) oscu3l
eseil ‘ [y-s00
Elosciz
oscid oscu3tf |
[ oscio e

-200

B e NN

2014-09-11 1.4:45:53.404907

144553350 14:45:53.400 1445:53.450 144553500 144553550 144553600 14:45:53.650
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Rght-clicking the graphics with the mouse will open the following menu:

Auto Scaling
Stack
Copy data 4

Copy image "\I

i Fa

1 Functions:

f '\_\_ ) )I." \ vi I"\___’."III '.\ r |

0 Auto scaling:The Yaxis of the measurement values is scaled automatically or can be

scaled manually.
0 A Menu appears where the last measurement can be scaled free or atitoma

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

0 Stack ¢ associated measurement data can be represented with a common scale or
separated

- | s 4 \ ,/NV M
,. v | e W{.‘Wr
« [ai s NMWQ P

Example: presentation of voltage L1, L2, L3 in two variants
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We take care of it.

0 Copy data:Measurement data is copied to the clipboard and can be processed further,
e.g. in MS Excel.

0  Copy ImageCopies the leveime diagram to the Windows clipboard and can then be
inserted, e.g. in MS Word.

7.8 Deleting measurement data in the device memory

With the Deletefunction, measurement data can be deleted in the P@kmartdevice memory.

Delete selected recorderg deletes only selected
files.

Delete recorder- deletes all recorder file.

Remove all recorders of this classleletese.qg. all
10-minute data files.

Delete all recordsg All disturbance recordings
and longterm measurement data on the devic
memory are deleted.

Files

4 Recorder Data
200ms TRMS
3z TRMS
> [¥] 10min TRMS
» [/] 2h TRMS
1s TRMS
> [/] 10s TRMS
variable second interval TRMS
» [/ variable minute interval TRMS these records.

s |.e. the disturbance records which wer
L Disturbance recorders —

[ pQ-events recorded duringnstallation

Main folder mark all data fike

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

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

All measurement data which has been selected in ltheort function is saved automatically on the PC.
These can be evaluated offline watlit being connected to the measuring device.

Files Scaling Marker

» O
» [[] Anlage
4 [[] Demo
4[] 1: PQI-DA smart
4[] Recorder Data
[C] 200ms TRMS
[ 3s TRMS
4[] 10npinTaus. If you click on the file all availabl
[ @ b2.02.2015 12:08:04 - 05.02.2015 10:36:07 _
» [ 2n TRVS measurement date appear.
[ 1s TRMS
[C 10s TRMS
[7] variable second interval TRMS
» [] variable minute interval TRMS
[F] Asyne
» [ Disturbance recorders

» O PQ-events -
[o]

|+

» [ voltagesvalues

» [C] Harmonic ulE / ulN

» [ Interharmonic ulE / ulN

» [] Harmonic u2E / u2N

» [ Interharmonic u2E / u2N

» [] Harmonic u3E / u3N

» [ Interharmonic u3E / u3N

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

» [ voltages-statistic values

» [C] current values

» ] Harmonic il

» [] Harmonic i2

» [ Harmonic i3

» [ 2kHz.9kHz i1

ScreenData folder
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We take care of it.

When measurement values or measuring channels have been selected, the associatéthied@gram
appears.

Files Sealing Marker

2015-06-06 7days 2015-06-13

4 [ Recorder Data i 220N
» [ 200ms TRMS 236
[ 35 TRMS
4[] 10min TRMS
| [106.06.2015 21:02:32 - 13.06.2015 22:10:01 | 7| 228
[] 13.06.2015 22:10:01
> [C] 2n TRMS
[0 15 TRMS 220
» [ 10s TRMS
[7] variable second interval TRMS a8
» [ variable minute interval TRMS 212
[T Async
» [ Disturbance recorders 23
204
200

uextrul_min [V]

[ PQ-events
» [ Labor
4[] Schalthaus
4 [C] 14094482: PQI_DA_Smart
» [ Recorder Data
[0 PQ-events o

» [ voltagesvalues -

4[] Harmonic ulE f uIN
[Z] Harmenic 0. order
[C1 Harmonic 1. order
[Z] Harmenic 2. order
[T Harmonic 3. order
[] Harmonic 4, order 5 1
Harmeonic 5, order
[ Harmonic 6. order
[C1 Harmonic 7. order
[Z] Harmenic 8. order
[T Harmonic 9. order
[Z1 Harmonic 10. order
[Z] Harmonic 11. arder
[ Harmonic 12. order 05
[Z] Harmonic 13. order
[ Harmonic 14. order
[Z] Harmonic 15. order
[Z] Harmonic 16. order 02
[0 Harmonic 17. order
[Z1 Harmonic 18. order

[Z] Harmenic 19. arder
| (T RSN ¥ N il

Example: selection voltage extreme value afidv&rmonic L1

ulhs [%]

Mg 08,06. 00:00 Di 09,06, 00:00 Mi 10,06, 00:00 Do 11.06. 00:00 Fr 12.06. 00:00 Sa13.06. 00:00

79.1 Edit measurement data

With the iconChart the following functions are available:

Pagel24



a-eberle Zm.

1 Copy data
Copiesall the datadisplayedn the Windows clipboard

1 Exampleg measurement values in MS Excel
Start Einflgen Seitenlayout Formeln Daten Ube

B * Calibri cu - AN == e
o ST — o — | =
EII"IngEI"I > F £ U - Oy - Av E == iEE
Zwischenablage Schriftart w A
F8 - fe |
A B C D E

1 [Time ul [V] u2 [V] u3 [V]
2 | 26.01.201512:08 229908829 230,371948 231,529633
3 | 26.01.201512:08  229,95433 230,324997 231,344083
4 ' 26.,01.201512:08 230,115509 230,4503%4 231,635376
5  26.01.201512:08 230,227463 230414688 231,666489
6 | 26.01.201512:08  230,21347 230,309454 231,4431
7 | 26.01.201512:08 230,140366 230,290192 231,453842
EI 26.01.201512:08 230,140869 230,322891 231,519913
9 | 26.,01.201512:08 230,231445 230,381744 231,602417
10 26.01.201512:08 230,168167 230,458282 231,623047
11 26.01.201512:08 230,301575 230,440216 231,705002
12 26.01.201512:08 230,420013 230,432693 231,702087
13 26.01.201512:08 230,316681 230,510208 231,799652
14 | 26.01.201512:08 230414185 230,703064 231,960907
15 26.01.201512:08 230,387589 230,661697 231,889923

1 Copyimage
Photo is copied to theVindows clipboard
1 Zoom function

To zoom in amreayou drawwith the left mouse buttora windowfrom top leftto bottom right. To zoom
out is the opposite directionYou carzoomin multiple stage®r zoom outan image.
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