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Thank you!

Thank you very much for your investment in our unigue instrument. These are top-quality
instruments which are designed to provide you years of reliable service. This guide has been
prepared to help you get the most from your investment, starting from the day you take it out

of the box, and extending for years into the future.

Support

When you are working with our products we want to provide you with the
greatest possible benefits. If you need any support, we are her to assist you.

support@neo-messtechnik.com

’Iwo www.neo-messtechnik.com

MESSTECHNIK Austria: +43 2642 20301
Switzerland: +41 44 727 75 50

@ NEO Messtechnik GmbH. All rights reserved.

This manual is a publication of NEO Messtechnik GmbH. All rights including translation reserved. This document
contains information which is protected by copyright. Reproduction, adaptation, or translation without prior written
permission is prohibited, except as allowed under the copyright laws. All trademarks and registered trademarks
are acknowledged to be the property of their owners. The product information, technical data and specifications
embodied in this manual represent the technical status at the time of writing. Subject to change without notice.

NOTE:

NEO Messtechnik GmbH. shall not be liable for any errors contained in this document. NEO Messtechnik MAKES
NO WARRANTIES OF ANY KIND WITH REGARD TO THIS DOCUMENT, WHETHER EXPRESS OR IMPLIED.
NEO MESSTECHNIK SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. NEO Messtechnik shall not be liable for any direct, indirect, special,
incidental, or consequential damages, whether based on contract, tort, or any other legal theory, in connection with
the furnishing of this document or the use of the information in this document.
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1 Introduction

This manual contains important tips on how to use the NEO Messtechnik instruments safely,
properly and efficiently. Its purpose to help you to avoid danger, repair costs, and down time

as well as to help maintain reliability and life of the instruments.

The PQAB8000 is a Power Quality measurement instrument combining powerful energy
measurement and power quality analyzer functions with the latest technology. It can be used
for power measurement applications with its high sampling rates, high-resolution ADC and
high accuracy. The conformity of the device according to international standards enables the

user to generate reliable and accurate reports for various applications.

The LCD touch screen, that is also readable under sunlight, proves to be very comfortable for
mobile measurement tasks. In combination with the internal battery pack the PQAS8000

operates up to 3 hours without any external power source.

The PQAB8000 offers multi-device synchronization due to a highly accurate GPS clock
(available as option) and supports PMU functionality. Equipped with USB 3.0, Ethernet (GBit),
telecommunication modem, Wi-Fi and Bluetooth, the PQA8000 enables remote configuration

and multi-device monitoring.

Additionally, isolated RS-485 and CAN 2.0B ports are provided for connecting optional sensors
e.g. pyranometer, weather and temperature sensors for PV applications. Isolated digital inputs
and outputs can control external devices. The TEDS function enables effortless configuration

of sensors of current sensors as all datasheet information are stored on a EEPROM.

Main Features
— 18bit / 1MS/s (PQA800O0H) or 24 bits / 144 kS/s sampling rate (PQA8000)
— +/- 1600 V Voltage range
— 4 Voltage Input, 4, 6 or 8 Current Sensor Input
— Additional Low Voltage Analog Input, RS-485, CAN2.0B, DIO option
—  GPS synchronization module inside
— AC power source inlet and 100Wh battery inside (including charger)

— Powerful x64-Intel-CPU, up to 8GB Memory
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High speed, high capacity SSD (2 x 256GB max.)
Sunlight readable multi-touch screen LCD and HDMI port for external monitor
Small and light case with rubber protection

Versatile Power Quality software including analyzer, data storing, reporting

Page 6 of 76



000

MESSTECHNIK

2 Safety Information

2.1 General Safety

— Carefully read this manual before using the instrument.

— Use the instrument according to these instructions only.

— Use the instruments only under environmental conditions described in the technical data.

— Personnel assigned to use the instrument must have read this reference manual and fully understood the
instructions herein.

— The instruments may only be operated by trained personnel. Any maloperation can result in damage to
property or persons.

— The input voltage shall not exceed the values rated in the technical data. With this product, only use the
power cable delivered or defined for the host country.

— There is no guarantee if you exceed the values for your safety.

— The power supply must be within the limits given in the technical data.

— Always make a visual inspection of used equipment such as leads and clamps before use.

— Use fuses (500mA) if you connect the instrument directly to voltage where no fuse is available or high short
circuit power is given.

— The product heats during operation. Make sure there is adequate ventilation. Ventilation slots must not be
covered!

— When connecting to the banana plug sockets, only use cables with 4mm/0.16” safety banana connectors
and plastic housing. Always insert plugs completely.

— DO NOT insert objects into sockets or ventilation slots.

— DO NOT open the instrument or remove any of its housing components. Don’t carry out any modifications,
extensions or adaptions at the instrument. If instrument is opened by the customer, all guarantees are
invalidated.

— DO NOT use the system if equipment covers or shields are removed.

— DO NOT use the system in rooms with flammable gases, fumes or dust or in adverse environmental
conditions.

— The use of the measuring system in schools and other training facilities must be observed by skilled
personnel.

— Please contact a professional if you have doubts about the method of operation, safety or the connection of
the system.

— Please be careful with the product. Shocks, hits and dropping it from already lower level may damage your
system.

— Do not switch on the system after transporting it from a cold into a warm room and vice versa. The thereby
created condensation may damage your system. Acclimatize the system unpowered to room temperature.

— Maintenance must be executed by qualified staff only.

— DO NOT operate damaged equipment: Whenever it is possible that the safety protection features built into
this product have been impaired, either through physical damage, excessive moisture, or any other reason,
REMOVE POWER and do not use the product until safe operation can be verified by service-trained
personnel. If necessary, return the product to NEO Messtechnik sales and service office for service and
repair to ensure that safety features are maintained.

— This manual is to be supplemented by existing national safety standards for accident prevention and
environmental protection.

— The instructions provided in this manual and the associated software and hardware manuals are considered
part of the rules governing proper usage.

— Observe local laws when using the instrument.

— The use of measuring devices under CAT Il, lll or IV conditions can be dangerous! Under these conditions,
only appropriately trained / tested / informed about safety precautions may take measurements (for safety
categories see also technical reference manual). If a measuring device, a cable or an accessory of a lower
category or voltage is used, this lower category / voltage applies to the entire group (device + cable +
accessories)

Page 7 of 76



000

MESSTECHNIK

For working on equipment under voltage use the guidelines given in EN50110.

Always follow the 5 golden safety rules:

1. Always switch off.

Meaning that the electrical installation must be disconnected from live parts on all poles. Block
all poles of the power source for every part of the operation. Switchgear of home or factory,
low voltage switch mode, the power of the machine control switch should be cut off. The power
supply circuit to be supplied to the electric appliance such as lamps and motors should be cut
off. If you remove the low-voltage rapid fuse, you should wear bracers, a helmet, and front
shields. If there is a capacitor, the residual charge must be discharged using appropriate tools.

2. Secure against reconnection.

Reliably prevent an accidental re-connection of an installation where work is in progress. This
is achieved for example by just replacing the unscrewed fuses in the low-voltage system by
lockable lock-out devices. Appropriate warning signs should be posted for viewing on the
operating device (switch handle, instrument actuator, control device, circuit breaker, etc.). It
should also be posted to closed electrical operating areas or locked switch cabinets. The
contents of the warning cover should warn you that you don’t manipulate the switch. In addition,
provide a name for the workplace location and supervisor. The power-off device should be
locked to a mechanical device. All keys must be kept in a safe place. If it is operated with the
control voltage of the energy or controller, such as springs, compressed air, it must take
measures to prevent the release or operation of energy.

3. Verify that the installation is dead

Use a suitable measuring / test equipment such as a voltage detector to verify on all poles that
the installation is dead. Check the correct function of the voltage detector prior to using it.

4. Carry out earthing and short-circuiting.

An important point of the five safety rules is earthing and short-circuiting at the workplace. This
measure ensures a voltage-free state for the duration of the work, also with regard to
influencing voltages, atmospheric overvoltage or accidental restarting. Earthing and short-
circuit areas should be visible at the workplace. Important: The relevant parts must be earthed
before they are short-circuited!

5. Provide protection against adjacent live parts

According to the five safety rules, adjacent parts are parts located in the vicinity zone. If parts
of an electrical installation in the vicinity zone of the work location cannot be disconnected,
additional precautions must be taken before work starts. In this case use insulating protective
shutters or covering material as protection against accidental contact. The hazard area should

be marked for clarity.
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2.2 Battery Handling

Lithium-lon rechargeable batteries require routine maintenance and care in their use and
handling. Do not leave batteries unused for extended periods of time, either in the product or
in storage. When a battery has been unused for 3 months, check the charge status and charge

or dispose of the battery as appropriate.

Please especially consider the following points for storing the device:
— Charge the battery more than 50% of capacity before storage.
— Charge the battery more than 50% of capacity at least once every three months.
— Store the battery at temperatures between 5 °C and 20 °C (41 °F and 68 °F).
— The battery self-discharges during storage. Higher temperatures (above 20 °C or

68 °F) reduce the battery storage life.
If you will not use the instrument for longer time, always switch the Power button

to OFF (bottom position). This enables the maximal power saving mode and will
protect your battery of being over-discharged. Over-discharge of Li-lon batteries

has huge influence on their lifetime.

Position Function

Right Start (push switch)

ON after start or standby

Middle (returns to this position after push)

OFF (MAX. power saving mode, useful for

Left .
long term device storage)

If you start instrument after over-discharge or you didn’t use it for a long time, the instrument
may take several minutes to start up (even if fans are active). The integrated PC will start
operation not before battery charge level will reach nominal operating conditions.
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2.3 Warranty

The warranty for the instrument is 2 years — usual operating conditions preconditioned.

2.4 Recycling

This is an electronic instrument and must be recycled according

to the WEEE - directive. Do not throw away.

More information see:

http://ec.europa.eu/environment/waste/weee/index_en.htm
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Dispose of the test set in accordance with the legal environmental regulations in the country.

2.5 CE Conformity

This instrument is compliant with the CE - requirements.

EMC Directive 2014/30/EU

Test Procedure:

EN 55011: 2009 + A1:2010(Group 1), Class A
EN 61326-1: 2013

EN 61000-3-2: 2014

EN 61000-3-3: 2013

EMI (EN55011):

Conducted Emission (CE)
Radiated Emission (RE)

EMS (EN61000-4-2 ~ 11):

Electrostatic discharge (ESD: EN61000-4-2)
Radiated RF immunity (RS: EN61000-4-3)

Electrical Fast Transient/BURST (EFT: EN61000-4-4)
Surge (Surge: EN61000-4-5)

Conducted RF immunity (CS: EN61000-4-6)

Voltage dip/interruption (DIP: EN61000-4-8/11)

Safety: EN 61010-1: 2010

2.6 RoHS

— This product is compliant with the RoHS - Directive.

—  For further information see:

http://ec.europa.eu/environment /waste/rohs_eee/index_en.htm

C€
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3 Hardware

The PQA8000 is an All-in-one Power Quality Analyzer having the most practicable
measurement and computer interface, enabling measurements and analysis as soon as
sensors and cables are connected. Foer further functions like GPS synchronization or data

communication like RS-485, CAN2.0B and DIO, additional cable set are available.

3.1 Instrument

Kr here are 4 banana connector sets for High Voltage\
measurement and four or six plastic LEMO connectors for

Current Inputs on the top plate. Furthermore, one DSUB15

connector for low voltage signal measurement, one DSUB9 On the right side of the case

connector for RS-485 communication and another DSUB9

Qonnector for digital input and output. /

are three fans for internal

heat controlling.

Sunlight readable
multi-touch LCD

on the front side.

/Device support and
handle are on the
rear side mounted.

In addition, you can

operate the touch

screen with a touch On the left side of the case are the computer interface,

pen located on the GPS antenna connector, battery indicator LED, power

Qoo of the back. / on/off switch and AC power inlet.
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3.2 Power ON/OFF Switch

The Power ON/OFF switch is located on the left side on the bottom and has the following

three functions, depending on its position.

Position Function

Top Start (push switch)

ON after start or standby

Middle (returns to this position after push)

OFF (MAX. power saving mode, useful for

B m .
otto long term device storage)

3.3 Connector Pins

The majority of connector pins for measurements are located on the top side.

4 banana connectors for voltage measurement are on the left, 6 LEMO connectors for current
measurement sensors are on the right side. DSUB15 for additional low voltage analog signal
input, DSUB9 for RS-485, CAN2.0 and DIO are located on the left side. The status LED on the

upper right side shows the current device/measurement status.

CAN-RS-485
——

. (@)
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3.3.1 Voltage Inputs

The device has banana connectors on its top side for measuring 4 Voltage input signals up to
1600V. All the channels are differential inputs and isolated channel by channel and channel by
ground. This allows any kind of measurement (inverter measurements, mixed AC/DC

measurements or mixed frequency measurements 50Hz/16.7Hz).

Pin Signal
Red U+ (L)
Black U- (N)
The voltage inputs supports DC and AC measurement. Please refer to the
“Neo Technical Reference Manual” for detailed information.

Depending on the hardware the channels are assigned to different Analog Input (Al) channels.

Al

Channel Name
AlO V1
All V2
Al2 V3
Al3 VN

3.3.2 Current Inputs

For current measurement via sensors, 6 LEMO connectors are placed on the right top side of

the device.

These input connectors support many different kinds of sensors including
TEDS - sensors. Please refer to the “Neo Technical Reference Manual” for

detailed information.
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10pin LEMO connector

Current sensors like Clamps, Rogowski-coils and other current sensors can be connected

using the following pin assignment.

Pin Signal PQAB8000H

1 Signal+ Signal +

2 Signal- Signal- / GND
3 FGND FGND

4 NC Rogowski +
5 TEDS TEDS

6 GND GND

7 +3.3V Isolation GND
8 +12Vv Isolation +9V
9 +15Vv +15V

10 -15v -15V

Depending on the hardware the channels are assigned to different Al channels.

Al Name
Channel

Al4 11

Al5 12

Al6 I3

Al7 IN

Al8 IPE
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3.3.3 Additional Low Voltage Signal Input

DSUB-15 female connector for additional Low Voltage sighal measurement

The DSUB-15 connector allows connection of additional input signals. It offers three additional
analog inputs, power supply of +12V, TEDS function and I12C serial interface.

The third analog input (Al-2) of the DSUB-15 connector is multiplexed with the 6" LEMO input
for current measurement. So you just should either use the 6th current input or Al-2 of the
DSUB-15 connector. This connector is often used for connection of additional signals like

pyranometer, weather sensor, temperature sensor, any process signal or 12C serial data.

0000000
000000

151413121110

Depending on the hardware the channels are assigned to different Al channels.

Pin Signal Description
1 GND Ground
2 Al-0
3 Al-1
4 Al-2 MUXed with 6 LEMO
5 NC
6 GND Power ground
7 + 12V +12V power source
8 12C_SDA I12C serial data
9 Al+0
10 Al+1
11 Al+2 MUXed with 6 LEMO
12 NC
13 GND Power ground
14 TEDS+ TEDS signal(Sensor CAL)
15 12C_CLK I12C Clock
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3.3.4 Digital Input / Output
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DSUB-9 Female connector for digital input and output

The digital input is isolated and can measure up to +50 VDC with programmable Schmitt trigger

levels. Digital output is also isolated using a PhotoMOS relay.

54321
0000

9876
Pin Signal Description
1 DOO0 Isolated digital output O
2 DO1 Isolated digital output 1
3 +12V +12V power source
4 DIO Isolated digital input O
5 DI1 Isolated digital input 1
6 DO0_COM Return path for output O
7 DO1 _COM Return path for output 1
8 GND Power ground (for +12V power)
9 DI_GND Isolated digital input ground

3.3.5 Communication Ports

DSUB-9 Male connector for CAN 2.0B and RS-485 communication

This interfaces can be used for additional sensor connection (pyranometer, weather,

temperature etc.). All data are fully synchronized to the analoge input data (voltage, current,

additional Al). It offers +12VDC for power supply (if needed).

CAN-RS 485 LA
. co0O0O0O
3=k
6789

Pin Signal Description

1 RS-485_0B RS-485 B(+)

2 485 GND GND for RS-485

3 +12V +12V power source

4 CANLO CAN low

5 CAN_GND GND for CAN2.0B

6 RS-485 0A RS-485 A(-)

7 NC Not Connected

8 GND Power ground

9 CANHO CAN high
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3.3.6 Computer Interface
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The Computer interfaces are located on the left top side

One 1GB Ethernet interface, two USB3.0, one USB2.0 interfaces and one HDMI port for an

external monitor.

“HDMI

USB2.0
HDMI Port 2x USB 3.0
Pin Signal Pin Signal
1 TMDS data2+ 1 VCC
2 TMDS data2 shield 2 Data-
3 TMDS data 2- 3 Data+
4 TMDS data 1+ 4 GND
5 TMDS datal shield 5 SSRX-
6 TMDS data 1- 6 SSRX+
7 TMDS data 0+ 7 GND Drain
8 TMDS dataO shield 8 SSTX-
9 TMDS data 0- 9 SSTX+
10 TMDS clock +
11 TMDS clock shield USB 2.0
12 TMDS clock - Pin Signal
13 CEC
1 VCC
14 NC 2 Data-
15 DDC clock
3 Data+
16 DDC data 2 aND
17 GND
18 + 5V
19 Plug detected 1 GB LAN
Pin Signal
1 Bl_DA+
2 BI_DA-
3 Bl_DB+
4 BlI_DC+
5 BI_DC-
6 Bl_DB-
7 Bl_DD+
8 BlI_DD-
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3.3.7 Antenna and Battery indicator LED

The SMA jack connector is prepared for external GPS antennas having a SMA plug type

connector, and supports passive and active antennas.

The GPS LED indicates the GPS status, if it is locked or not.

- FE 8 WLAN Antenna: internal patch antenna is used.
-
Telecommunication modem antenna (option): can be installed inside.

The GPS antenna should be connected before the measurement software is started.

Battery indicator LED

Remaining
battery

80~100%
60~80%
40~60%
20~40%
0~20%

NO. of ON LED

R I N WA~ OO

3.3.8 Fan

Three Fans for internal heat control are located on the right side. Two fans input the cold air,
while the third outputs the internal warm air. The speed of the fans is controlled depending on

the internal temperature. Additionally, metal mesh filters out the external dust particles.
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3.4 Status LED

The status LED is located on the upper right side of the upper plate.

LED Status Description
Green Standby for measurement
Green blinking Measuring (and storing)
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4 Software

The measurement software is included with the device, while additional report
and management software can be installed as it may be necessary. For further
information, we would like to refer to the software manual.

4.1 Start Measurement Software

After turning on the instrument, the NEO Software will automatically be started. If not, the

software can be started by the shortcut “ENA Measurement Software” /]

The number of systems can be configured at: ,Setup” — ,Misc.” — ,Multisystem®.

If one system is selected, then automatically the 4U4l configuration will be active.

If two systems are selected then depending on the instrument version the 3U31+1U1l config
(PQAB000) or the 3U31+3U3I config (PQAB000M, PQAB000P) will be applied..

Number Of Systems:

|3 : 7]
Names Of Systems:

|§1: System1 |
IfZ: System2 |
If 3: System3 |

In the software you can switch between the systems with this button:

l * System2 v|

The button is either located on the bottom of the screen (Measurement mode) or on the left

side (Configuration).

Note: The instrument always starts-up in the last used configuration (Sampling Rate, connection,

range, language etc.)
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Overview Multisystem configuration

4U41 Standard configuration with 4x Voltage and 4x Current measurement
Configuration for two different power systems

3U3I + 1U1l Example 1: 1x 3-Phase AC and 1x DC

Example 2: 1x 3-Phase AC (50Hz) and 1x 1-Phase AC (16.7Hz)
Configuration for two different power systems
Example: 2x 3-Phase AC (same Voltage for both systems,
11,12,13 for System 1
14,15,16 for System 2

3U3l + 3U3lI

Example for the 3U3I + 1U1l configuration:

Inverter

PV-system

DODOHBD—— | Ly I]I :

=) DC2 2
MW HHW\ - 5| Energy
UL T e — = L Manager

i

h A OOOO

‘4*‘4*{"'\-\'\- d Measuring device
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4.2 Quick Start with a simple setup

4.2.1 Fundamental Frequency Setup
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The Fundamental frequency is set in the Setup Processing panel. You can whether navigate

there via “Setup” - “Processing” or via the “Summary Panel.

[ quick menu S1=867,2VA | $2=949,1VA | 53=941,5VA |
AR scope _— T ~_ Harm. 1 Phase 1 Phase 2
Spectra A N uv] 227,6 233,7
[Fa) Time Series / \ 1 [A] 3,746 4,008
E Events ) . . P [W] 835 890
/ N\ [[Qan 174 -292
———=-. / \ S [VA] 853 937
s / ‘\\ Cos [] 0,9789 0,9503
[/ EasyChart Phi[°] 11,79 341,9
Easﬂable Harm. 1 Phase 3 Phase N
[ vectors \ UM 231,1
Advanced ]|\
— \ 1 [A] 4,004
@ b\ P [W] 924
N Q [var] -49,4
[y setup bl \ S [VA] 925
5ummary 2 Y Cos [-] 0,9986
Exit \ S~ Phi[°] 356,9
—— 1 ;:::y status:100% Q ‘ Store Stopped... z;;:‘;rl\ ; :r::l ‘ m.o-.:::: ;)90:]7:45

The Summary panel shows the current setup values of the device and is the easiest way to

configure the instrument for your application. It summarizes all configurations for Wiring,

Frequency, Limits, User Profiles and shows the storing overview for Time series data, PQ data,

Digital data, Alarms, Transients, Signaling Voltage and Disturbances. To set up a fundamental

frequency, click the button of ‘Fundamental Frequency’ (1).

Summary ” Q1=-46.41uvar ”| Q2=-58.50uvar m Q3=-29.65uvar ”
Wiring: 3xUph + 3xI Time Series: Store Stopped... L;‘;
Voltage Ranges: A Interval: 10 min =
Current Ranges: Name:
Power Quality: Store Stopped...
Name:
Fundamental Frequency: 50Hz ’% Digital Inputs: Store Stopped...
FFT Step: Harmonics (50Hz) 1 Name:
Sampling Rate for Transient: 9600Hz
Alarms: Store Stopped... LF:;
Name: __
EN50160 Voltage Level: 230V Transients: Store Stopped...
EN50160 Events: 90% / 110% Name:
ion: 5% n n
EN50160 Interruption: Signalling: Store Stopped...
Name:
Disturb Store Stopped...
Profile: DEFAULT Name:
User / Project: DEFAULT / DEFAULT
Start global datastoring @ Enable all
Stop global datastoring &
Online Store Stopped... 3xUph + 3xI 4/23/2019 2:23:04 PM
4  Menu Q ‘ 230V / 50Hz ‘ PQAB000
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Select a fundamental frequency (1). After selecting the fundamental frequency, click the
'‘Apply' button (2).

Setup ‘ Q1=-47.24uvar H‘ Q2=-49.09uvar Q3=-36.35uvar

Processing

Fundamental Frequency:

Ly 50 Hz |

FFT Step:

ﬁﬂnﬁm Harmonics (50 Hz) ‘

Sampling Rate for Transient:

[ 9600 Hz -

2

Online Q ‘ Store Stopped... 3xUph + 3xI 4/23/2019 2:23:56 PM
230V / 50Hz

4  Menu

4.2.2 Basic Wiring Setup

To select a wiring type, click ‘Wiring’” button in Summary panel (1).

Alternative Navigation: “Setup”— “Input”

Summary | Q1=-52.06uvar I Q2=-53.82uvar I Q3=-39.58uvar |
Wiring: 3xUph + 3xI EE Time Series: Store Stopped... I%;
Voltage Ranges: 1 Interval: 10 min e
Current Ranges: Name:
Power Quality: Store Stopped...
Name:
Fundamental Frequency: 60Hz o Digital Inputs: Store Stopped...
FFT Step: Harmonics (60Hz) ! Name:
Sampling Rate for Transient: 9600Hz
Alarms: Store Stopped... Lé;
Name: L
EN50160 Voltage Level: 230V cansient=s Store Stopped...
EN50160 Events: 90% / 110% Name:
EN50160 Interruption: 5% Signalling: Store Stopped...
Name:
Disturbances: Store Stopped...
Profile: DEFAULT Name:
User / Project: DEFAULT / DEFAULT
Start global datastoring @ Enable all
Stop global datastoring
-  Menu Online Q ‘ Store Stopped. .. _ 4/1:/1:19;‘2’;:37 PM
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The following picture shows the ‘Setup Input’ panel for the wiring setup. The Setup Input panel
allows changing the input wiring, input ranges, sensors and scale factors.

— By changing any of these parameters the measurement is restarted.

— If data is currently stored, the change of these settings is disabled.

— The System selection allows to setup these setting to actual system only or to all systems.

RN, ‘ 11=241.6uA H‘ 12=193.8uA m 13=353.9uA ”
‘ Wiring: ‘ | Voltage Ranges: ‘
(A 3xUph + 3xI 1 -] 23 600 V - [@1 ]
Lé. ® [ 600 V Y @1 ]
1 ——
* ® (& 600 V - [ 1 \
-\\J 2 :
d_l 3 & | ° :
| T | .- ®
dL o
L J
| Current Ranges: ‘
P—@ T e | @
H—@ (& e o (@1
. [ campsa +| [ 1 |
T e - :
-  Menu Online Q‘ Store Stopped... | :;::l;;;;zu nm/zséi'z;:;zsm

— Select a wiring type (1).

— Select a voltage input range (2).

— Select a current sensor (Clamp/Rogowski) and input range (3).
— Select a scale factor (4).

— Finally click on “Apply” button to save all changes (5)

i 11=242.3uA I 12=189.9uA I 13=251.3uA [
Wiring: ‘ | Voltage Ranges: ‘
3xUph + 3xl + N @ 600 V v‘ @ 1 ‘
3xUph + 3xI 1
3xUline + 3xI [‘a' oo '] [@ A ‘
3xUph + 2x1
3xUline « 2 [ eov < [@ 1 |
ﬁ 1xUph + 1xI s
3xUph + 3x1 Y/D
3xUph + 3x1 Y/D + N 2
3xUph + 2x1 Y/D (@]
- 4
| Current Ranges: j
o—. \ a_ Clamp 5A v‘ \ 1 ‘
Q.—O [F cempsa | [ 1 ‘
. ‘E— Clamp 5A v‘ @ 1 ‘
3
5
S | Online qﬁ ‘ Store Stopped... _ 4/|afzg;1:;:::um
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STAR (Y) Connection

000

MESSTECHNIK

Select '3xUph + 3xI' in the wiring setup and connect the cables according to the picture

below.

Setup

atup ‘ U1=13,831mV H| U2=35,211mV H| U3=14,732mV H
‘ Anschluss: ‘ ‘ Spannung Messbereiche: ‘
Bereich Skalierung
(A 3xUph + 3xI 1 ~ P 1oV 4 (@

Aktueller Wert: 14,042mV

]

[ |
\ |
; p : (& 100v  + (@1 |
b-\-| " ° | Aktueller Wert: 34,887mV |
® [ 1wV v [P
£ 1 s © | Q \[ Aktueller Wert: 1J,9zlmv }\
§ - e | & @
4L | | &8
e || |
‘ Strom Messbereiche: ‘
Sensor/Bereich Skalierung

[ AMPFLEX30A ~| [&D 1

| Aktueller Wert: 7,8161A

[ AwprLEx30A ~| [P 1

| Aktueller Wert: 8,8271A

[ AMPFLEX30A ~| [&D 1

| Aktueller Wert: 5,0895A

[ttt

l
!
|
!
l
!
\
!

i_ 7 B
" Speicherung gestoppt.... ‘ 3xUph + 3x1 ‘ 01.03.2021 07:16:45
A Menii - System1 230V / 50Hz ENABOOO
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STAR (Y) + N-PE Connection
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Select '3xUph + 3xI + N' in the wiring setup and connect the cables according to the picture

below.

e 11=379.4uA H| 12=434.9uA H| 13=530.8uA H
Wiring: ‘ ‘ Voltage Ranges: ‘
N 3xUph + 3xI + N 1 M [ e0v (@1 |
1 o BT wv @i ]
—
i ; 1 >4 (35 eV - @1 ]
e : | B v @]
N ﬁ.
% &I (| ?
‘ Current Ranges: ‘
Q—Q [ campsa < (@1 |
@ @ [ campsa | [@ 1 |
@ O [ campsa <+ (@ 1 |
[ campsa  ~ [P 1 |
-  Menu Onli Q‘ Store Stopped... ‘ i;:\'/";;:;; 4/15/2:19:;;:5“»4
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Delta Connection
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Select '3xUline + 3xI ' in the wiring setup and connect the cables like below picture.

P ‘ 11=245.0uA H| 12=195.1uA H| 13=352.0uA H
‘ Wiring: ‘ ‘ Voltage Ranges: ‘
Ny xUline +3x1 1 ~] (& 0V ] @1 |
L ° [ZF  e0ov < (@1 |
1
T ¢ T o @]
: >4 > =
3 O = =
—_— 8
(e]
L]
Current Ranges:
\ |
Q—C & camh < (@1
O C [ campsa  ~ (@1 |
@ Q [ campsa ] (@1 |
Za &
—— onli Q‘ Store Stopped. .. _ 4/18/2019 2:24:31 AM
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Single Phase Connection
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Select ‘1xUph + 1xI' in the wiring setup and connect the cables like below picture.

Input ‘ Q1=27.29uvar H| Q2=-30.63uvar H| Q3=28.92uvar H
‘ Wiring: ‘ ‘ Voltage Ranges: ‘
Ny 1xUph + 1xI 1 ~] (& 0V ] @1 |
1 Il ‘ ® 2 &
¢ S| F
,: "‘\_' 2 4 § 4
I 3 . ZF &
.—;: °
L @)
L
‘ Current Ranges: ‘
Q—C & camh < (@1
® = &
@ Z 2
3 &£
—— onli Q ‘ Store Stopped. .. _ 4/24/2019 1:11:13 PM
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4.3 Main Menu

4.3.1 Defining user and project name

Navigation: “Setup” — “Profile”

The Setup Profile panel allows to change the profile of the instrument.

— PROFILE: All instrument’s settings and setups are stored into a profile. The user can
choose to create multiple profiles with different settings.

— USER and PROJECT: can be used for differencing the data storage. For every

user/project, the measured data are stored into different folders.

s ] U1=232,2V J” U2-238,1V |H U3=235,6V ”

Profile:
(97 ENA30 po ~|4F[S)

1) 1. Profile change/add/delete

2. User change/add/delete
User: .
ELCOM Q '] 3. Project change/add/delete
Project: 2
TEST Kk S
(2)
PO P e RO S

4.3.2 Setting the user language

Navigation: “Setup” — “Options”

The Setup Options panel allows changing the language.

Setup | U1=230,8V H| U2=229,8V H| U3=231,0V H

Options

Language Tﬁh Print 1

(1)

Select Language:

Cesky

English » 1. Page selector
BF  EnFrancais <2>

2. Available languages

Store Stopped... 3xUph + 3xI + N 26.6.2008 10:49:41
4 Menu 4 SystA 230V / 50Hz ENA330
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4.4 Data Storage

4.4.1 Store Data Panel

Navigation: “Store” — “Time Series”
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The Store Data panel allows to configure the storing of calculated data. It can be set to store

periodic time series data, Power Quality data and digital inputs data independently.

o Time series data: Storage rate can be set from 200ms to any averaging interval

¢ Power Quality: will be calculated each 10 minutes, according to international standards

¢ Digital Inputs: will be stored at each change of state

1. Enabled/disabled button

Name of measurement, Place, Description
Storing Interval

Storing interval multiplier

Selected values

Manually or automatic begin and end of storing

System selection (actual or all systems)

© N o v A w N

Apply and Revert buttons

e H 11=0.68073A m 12=0.59015A m 13=0.94733A H
” Time Series ‘[Power QualityT Digital I/O }
1 [@®  Enabled Manuallv
H ‘ Store Stopped... By Time 6 1
Name: Interval:
] | [@ 10min  ~
Description:
| |
[& sytemt o)) (.
| |
Harmonic u, 1 Harmonic P,Q,S Harm. 200Hz Harm. 2kHz
Power Energy 5
Half Period RMS Symmetrical
Analogs
&2 Revert
0 Appy 8
-~ Menu i‘ - System1 7 | Store Stopped... 3xUph + 3x1 + N 8/31/2020 4:57:35 PM
230V / 50Hz

(If storing is in progress for selected type, then only Enabled/Disabled control can be changed

and applied)
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How to setup storing

— Insert measurement name, description and place (2)
— Set storing interval and multiplier (3,4). Interval can be selected from 200ms up to 2 hours

— Select quantity groups that you want to store (5). Power Quality data storing and digital inputs
can be configured in separated tabs.

— Select “Manually” or “By Time” condition to set up begin R s s Tme of strine .
and end of storing (6). - = =
9 () o2 Mol 2 —

— If there is the “By Time” condition activated, select the e

begin and end time of storing. (6). Clicking on Begin or End Wed
time area opens that calendar dialog allowing choosing Th

Fri

9 |16 23|30 Mon 7 |14]21|28
1017 |24 Tue 8 [15]22|29%
11]18|25 Wed 9 |16|23|30

1
2
12]19|26 Thu [ 3 |[10]17 | 2431
13|20 |27 Fri |4 |11)18|25
5
6
1

|~ o || |w |

begin and end time by selecting year, month, day, hour, S T | e
minute and second. A left click on hour, minute or second 9 oo 0o L[ O 15 [ 18 [ 30
area increases the value, while a right click decreases it. %)

— Enable storing (1).

— Select if changes will be applied to actual system only or to all systems (7)
supported only for multi-system instruments

— Click Apply button to apply changes to instrument or Revert button to revert changes (8)
- To stop storing, just Disable storing (1) and Apply changes (8).

Storing Options:

v Harmonic U,|
Harmonics, THD, Interharmonics for voltage and current
v" Harmonic P,Q,S
Harmonic active, reactive and apparent power
v' Power
Active, apparent, reactive power, power factor, cos phi, etc.
v' Energy
positive, negative, total energy
v' Symmetrical Components
Zero, positive, negative sequence, unbalance factor
v" Analog Inputs
Additional analoge inputs
v" Harm.200Hz:
Storing of Supraharmonics (Higher Frequencies) in 200Hz bands up to 9kHz.
v' Harmonic 2kHz:
Storing of Supraharmonics in 2kHz bands up to 68kHz (500kHz for PQAS000H)
v' Half-Period RMS
This options stores for each defined storing interval (e.g. 200ms or 10min)
o The maximal and minimal % period value for voltage and current
o Y period current value at %2 period voltage MIN or MAX
o Y period voltage at ¥z period current MIN or MAX
This option might allow detecting the source of voltage events (load or generation)
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TIME SERIES E
Selectable time interval (>200ms)

Data types:

POW ... P, O, S, PF, etc.

ENE ... Energy

SYM ... Symmetrical Comp.

RMS _. % RMS values

FFT ... Harmonics, IH, THD

FFP ... Harmonic P, Q, 5, phi

Summary || U1=229.39V || UZ=231.91V |' U3=230.95V | - FFU . Supraharmonics 9kHz
FFH .. 5 h ics S00kH:
Wiring: 3IxUph + 3x1 Store Running... el e e :
Voltage Ranges: 500 ¥ T
Current Ranges: Clamg 34 JCOP POWER QUALITY ﬁ
Store Stopped... Data type: POM
- All data are automatically stored
Fundamental Frequency: 50Hz Store Stopped... according to standards like EN50160 etc.
FFT Step: nterHarmonics. (2502)
Sampling Rate for Transient: 124800Mz L : DIGITAL INPUTS
Alarms: Store Stopped... E Data type: DIG
- N Stored at each condition change
EN50160 Voltage Level: 230V w Translemts: Stare Stanned
EMS0160 Events: PO 1 1105 Hamne:
S e - . S ALARMS
MS""‘_ ateenl Data typs: ALA
' Definable conditions for alarm records
: | o Store Stopped...
Profile: SOLARWATT [@ Hame:
User / Project: BGOZ { SOLARWATT = TRANSIENTS E
Start global datastoring @ Enavizan Data type: TRA
Raw data record with full sampling rate
| Stop global datastoring a Diasbte ol Defineable trigger conditions
" - AC Semre Rureg. ] Bxbiph « Bxd | 123052000 T-05-32 P
s SIGNALLING
Data type: TEL

Telegram record of signalling voltage

DISTURBANCES [
Data type: DIS

% period values record

Defineable trigger conditions
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4.4.2 Store Events/Transients Panel

Navigation: “Store” — “Events”

The Store Events panel allows configuring storing options for capturing events.

— The configuration for storing alarms, transients, disturbances and voltage signals can be
done independently.

— ENb50160 events are stored automatically, if EN50160 time series storing is enabled.

— If storing is in progress for selected event type, then only Enabled/Disabled control can be

changed and applied.

&N ENA-Touch

i U1=230,3V U2=231,7V U3=234,4V 1. Enabled/disabled button
vents

Alarms Transients T Signaling TDisturbanceQ 6) 2. Name of measurement
@“i‘ @®  Enabled Mci.s"’ % 3. Place
Store Stopped By Time l
@s Name: Description: 4. DeSCI’IptIOI’l
} Transient Mesurement I ‘ % Test ‘
Place: 5. Begin- /End-/Type of storing
N ELCOM, a.s. |
6. Begin and End time for
storing
.
7. System selection (actual
g Revert
::, system or all systems)
(3 Apply
———— T Store Stopped 3;;1;%}\1/«1 ;;IH;N 25.6.23::31350:35:10 8. Apply and Revert buttons

How to setup storing:
— Insert measurement name, description and place (2, 3, 4).
— Select “Manually” or “By Time” condition for the begin and end of storing (5).
— If there is the “By Time” condition selected, then select Begin and End time of storing. (6)
— Enable storing (1).

— Select if changes will be applied to actual system only or to all systems (7).

supported only for multi-system instruments
— Click Apply button to apply changes to instrument or Revert button to revert changes (8).

— To stop storing just Disable storing (pointer 1) and Apply changes (8).
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4.5 Measurement

45.1 FFT/ Spectra

Navigation: “Advanced” — “Spectra”

The Spectra panel displays FFT harmonic analysis either of voltage, current, active power,
reactive power or apparent power.

There are four different options for visualisation:

- Harmonics

Interharmonics

Higher Frequenciese in 200Hz bands up to 9 kHz

Supraharmonics in 2kHz bands up to 68kHz

&Y ENA-Touch

Sz U1=232,4V U2=232,8V U3=234,4V
Spectra

1000 1. Displayed values — voltage,
1 current, active power, reactive
)ﬂu power or apparent power

2. Buttons for zoom or unzoom
in the graph and for move
% through all harmonics in

@ zoomed graph

3. Phases buttons
il | |L J 4. Spectra
o 2 g loel Pl [ [ 1]
I T 4 5.3 456 76 81011 13 139015 16 115 20:1:22.93 3 D5
o Menu —— l Store Stopped. .. l 3leJ3p:\1, : ;;IH =N l 25.6. on.?:;;; 39:32

200Hz band visualisation

| FFT U1=230,90V | U2-230,88V I U3=230,89V | ) )
oo o ™ 5. Selection between Harmonic
order or Hertz (Hz) visualisation
1 o~ 6. Up to 3 charts can be shown
@ below each other

7. Zoom and Move functions

E a

(EMEAEIEH - 8. Switch between table and
spectra visualisation
| VA .

9. Switch between % values and

& absolute values

“@ Al 1003005007009001.7k ' 15k ' 19 (23 27 '3ik 35k '38 ' adk "az sik 'ssssk el ez 7z

Online @2 Speicherung gestoppt... 3xUph + 3x1 - N 28.05.2020 16:1:
i 230V / 50Hz PQASO
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4.5.2 Oscilloscope

Navigation: “Advanced” — “Scope”
The Scope panel displays one period of voltage and current on all phases or instant active
power p(t). The Graph can be zoomed.

1) Selection of Parameters for Scope View (Voltage, Current, Instant Power)

2) Enable/Disable Phase 1-3 and Neutral

3) Selection of Number of Periods (1 period or 5 periods)

4) Zoom Functions for X and Y axis

5) Auto-Zoom: This options will always show from Min to Max value (if this option is

enabled other zoom options will be disabled)

Scope | 11=0.68164A I 12=1.5857A Il 13=1.3102A [
D | 1T -6
s -5.5
N
> 2 [k
B P 3" s
a
Time axis [ms; 2004 N
-35
175
150 ?
5 mg/div b
125 &
@ = | 100 2
*, 75 F1.5
| owsvey 4] l¢
Current axis [A’ 25- -0.5
&y "
25~ —0.5
0.500 Addiv L
i 50| L1
0 55
@Cnnt\'nualﬁra 5 .
Fit 25
150 a
175
_200 —3.5
225-| ™
-250- 4.5
-275- -5
—5.5
&
20
ims] 1]
St St d... 8/31/2020 4:54:29 PM

4.5.3 Vector Scope

Navigation: “Vectors”
The Vectors panel displays actual 3 phase vector diagram of voltage and current on the
selected harmonic (frequency) and additional values of the selected harmonic.

— The vector diagram can be configured to display both voltage and current, or only one of it.

Harmonics can be selected from the 1st up to the 50th harmonic.

Star or delta voltage/current relation can be shown (6)

Reference for the Phase Angle of Harmonics can be selected
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EN ENA-Touch

Vectors U1=227,2V U2=230,4V U3=228,3V
Harm. 1 Phase 1 Phase 2
i U[V] | 227,0
1[A] | 1,902 | 2,011
PIW] | 425p 435
Q [VAr]| 75,773 <G8
svarl| 432 { g¢)
Cos [-] | 0,9845 02
Phi[°] | 10,09 | 340,1
Harm. 1 Phase e
UV] | 228,2 | 68,36
1[A] | 2,012 | 1,005
PIW] | 457 | 67,7
Q [VArl| -39.3 | -11.8
S[VA] | 459 | 687
Cos [-] | 0,9963 | 0,9851
Phi[°] | 355,1 | 350,1
l Store Stopped... l 3xUph + 3xI + N 26.6.2008 8:43:34
230V / 50Hz ENA330

45.4 Table Panel

Navigation: “Advanced” — “Table”
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. Displayed vectors — both or

voltage only or current only

. Selected harmonic — clicking

on this button will open
keyboard to insert harmonic
number

. Vector diagram

. Additional instant values of

selected harmonic

. Selection of Delta or Star

values

. Selection of Vector Scope

reference point

The Table panel allows showing a wide range of measured parameters (instant values) in

different table sets, or customized tables with selected quantities.

— Displayed values can be selected either from basic quantities, voltage, current, power or

additional customizable tables.

— If the custom view is selected, the ‘Define’ button allows changing the selected quantities.

9i=1:3
g aal U1=225,6V U2=230,7V U3=225,7V
Table
A Avg[V] ota
&> Define URMS 2256 | 231,2 | 227,5 | 68,06 | 228,1
™\ Avg [%] se ota
& Custom 2 v > Y b § 4,663 | 2,990 | 5,586 | 4,624 | 4,542
N/  AwiAl se ota
@ 1RMS 1,859 | 1,985 | 1,978 | 0,9819 | 1,942
Avg [W] Phase Phase Phase Phase ota
P 412,3 | 431,1 | 444,6 | 6581 | 1,288k
Avg [VAr] Phase Phase Phase ota
Q 76,33 | -157,9 | -69,16 | -11,62 | -324,9
Avg [Wh] Phase Phase Phase se ota
AP 965,8 | 959,9 | 1,027k | 152,6 | 2,953k
Avg V] ota Positive — o
Symm. U 2281 | 227,9 | 8,059 | 6,413 | ---
Avg [%] egfPo erofPo
Unb. U 3,536 | 2,814 | ---
Avg [V] ota Po e egative a
Symm. U1 227,9 | 227,9 | 2,114 | 1,331 | ---
Min [Hz] ota
f _-- | 49,99
Store Stopped... 3xUph + 3xI + 5.6.2008 16:41:40
4 Menu 4 SystA ‘ ‘ 230V150Hz( \ } ENA330

Changing selected quantities in custom view

—_

. Displayed view — basic,

voltage, current, power,
custom 1, 2 and 3

. Quantities selection button

. Displayed values

Click on ‘Quantity’ button, afterwards the window ‘Select quantity’ will open:
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Available Quantities

Selected Quantities |

Voltage

Power
Energy
Impedance
Symmetrical

Current%

Voltage PQM
Digital Inputs

Voltage
Unbalancrhl_l
Voltage U

Current
Unbalance |
Current 11

Unbalance I1
Power Active P
Power Active P1

Power React. Q1

U RMS Avg [V]

THD U Avg [%]

| RMS Avg [A]
P Avg [W]

Q Avg [VAr]
AP Avg [Wh]
Symm. U Avg [V]
Unb. U Avg [%]

Symm. U1 Avg [V]
f Min [Hz]

(s

N ="
[& Upd. T‘J Rem }

T
Voltage Unbalance Avg [%] po 4
h&f\ @ oK
G
\—/

455 Multi-Chart

Navigation: “Advanced” — “Multichart”

@ Cancel
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. Select basic quantity

Select derived quantity
Select Min/Avg/Max

Click Add or Update button to
add or change selected
guantity

. Selected quantities list

Name of selected quantity

. Click OK button to apply

changes

. Click Cancel button to cancel

Multi Chart panel allows showing up to 4 different charts. In Measurement mode the time

interval can be set up to 1 hour. For further and detailed data analysis open the Report tool,

which can analyze data already during measurement.

— The quantities in Multi-chart option can be defined like in the Table Panel (see 0).

— On the left side (1) you can define which phases should be shown of the individual

Advanced ‘ 51=859,8VA H 52=913,3VA l‘ $3=921,7VA
MultiChart
sas 242
&3 Quantities
2404
6 10 min 238
,Il_n 236
bo 4 Graphs « -
] URMS [V] ]
o -
=
2z | RMS [A]] o5 1
25-
3 Pwl| 2241
(3 ia
4 fHz)| 2201 T T @ T 36+ |
101354 101554 101754 101954 102154 102352 101354 101554 101754 101954 102154 102352
28k 55
T L R S A A, ol
1 2.4k 534
2.2k .
52-
2% .
1.8k B
1.6k
a0
1.4k~
1.2 &
47
46
= | [caa | 600} , : T T 45- ; y
E—-j ﬁ 101354 101554 101754 101954 102154 102352 101354 101554 101754 101954 102154 102352
Battery status: 100% Store Stopped, 3xUph + 3xI 16.04.2020 10:24:00
a _ Menu Online. Q| 230V 1 50Hz ENABOOO
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4.5.6 EN50160 Analyzer

Navigation: “Advanced” — “EN50160”
The EN50160 panel shows Power Quality evaluation according to EN50160 standard.

It is possible to switch between the evaluation of all data and evaluation of not flagged

data (data when no voltage event occurred).

All guantities are measured and evaluated according to IEC 61000-4-30 class A.

A complex overview and also more event details can be displayed. The event details
include event distribution, rapid voltage changes distribution and rapid voltage changes

statistics. EN50160 events itself are displayed in the events list panel.

For a more detailed description of the measured parameters according to the

EN50160 standard, we would like to refer to the Technical Reference Manual.

T H $1=912,0VA ”| 52=956,7VA m $3=960,1VA ||

p No Flag 2 ‘ Complex ] Events I RVC Events IRVC Statistlc}

‘T} Init 31‘ Quantity Limnit Max/*Min Above/"Below % OK Fit? ﬁ
el At Bark Frequency (50Hz) Az %) %)
16.04.2020 Limit 1 99-101% 60 I 0 100 >=99.6%
09:40:00 50 5 0
4 Limit 2 94-104% 50 0 100 =100%
B0 0
Voltage (230V) ™ 1] 1]
Limit 1 90-110% 230.11230.81230.8 01010 10011001100 »>= 06%
*2202122991229.3 01010
Limit 2 86-110% 230.11230.81230.8 0l010 10011001100 =100%
"220.21229.91229.3 01010
Flicker [E] 1%] | 1%]
Flicker PLT <=1 01010 01010 10011001100 >= 06%
Unbalance U [2] [25] ] [25]
Negative <=2% 0.9239 0 100 >=96% —
Signalling U 1% Uref] 1%] | %]
216.66Hz <=9% 3.36713.436 |1 3.44 01010 10011001100 >=09%
THD U 1% UR1] %] [ 1%]
THD U <= 8% 4.54214.4314.813 01010 10011001100 >= 9b%
Harmonic U 1% Un1] 126] | 1%]
Uh 1:50Hz - 10011001100 01010 10011001100 >= 96%
Uh 2: 100Hz <=2% 0.045210.0776 | 0.1292 01010 10011001100 >= 96%
Uh 3: 160Hz <= 5% 2.1812562711.82 01010 10011001100 >= 96%
Uh 4: 200Hz <=12% 0.216310.2313 1 0.2377 01010 10011001100 >=9b%
Uh &: 260Hz <=6% 3.6341326114.007 01010 | 10011001100 >=96%
= Uh 6: 300Hz <=05% 0.0404 | 0.0496 | 0.0529 01010 10011001100 >=95% —
@ Uh 7: 860Hz <=6% 0.025610.024 1 0.0328 01010 10011001100 >= 06% o
——— :;:;, status:100% Q | Store Stopped... i :;:\,:b; ml': | la,m,zz::mmn

1. Selection of view type — complex, events distribution, RVC Events and RVC statistics
2. Select Flagged/Not Flagged data for evaluation

3. Initialization button

4. Start time of evaluation

5. Voltage quality information

Limit: Limit Values defined by selected standard (EN50160, IEC61000-2-2, etc.)
Max/*Min: Max and Min values of evaluation period

Above/*Below: Samples above or below the limits

% OK: Percentage within range

Fit?: Indication if standard is fullfiled or not
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Advanced ‘ $1=915,1VA ||| 52=967,4VA H\ $3=908,6VA T
ensote0
- Complex Events T RVC Events TR\‘C Stnli;licl
{:; Init <100ms | <500ms <1s <35 <208 <1min <3min >=3min Total
Evaluation stan:__ || SWNS7110% X C o e 0 H g o o
16.04.2020 | 0 0 0 0 0 0 0 0 o .
10:40:00 | [bips-<a0% 0 0 ; 0 0 0 0 0 0 1. Table with count of voltage
[ 0 0 0 [ o 0 [ 0 . .
Oips<ae 0 0 0 0 ; 0 7 9 0 events distributed by length
L] 0 0 0 [} L] 0 0 0
0 0 0 0 0 0 0 0 0
Bips<T0% o G G G 5 > 5 5 0 and level
0 0 0 0 0 [ 0 0 0
L] 0 0 0 0 L] a 0 0
Dips<40% [ 0 0 0 [] [] a [ 0
L] 0 0 0 0 L] 0 0 0
0 0 0 0 0 0 0 0 0
Dips Total [ 0 0 0 0 [ 0 [ 0
L] ] ] 0 0 ] 0 0 0
0 0 0 0 0 o 0 0 0
interruptions<6% 0 0 0 0 0 0 ] 0 0
L] 0 0 0 0 o 0 o 0
0 0 0 0 0 0 a 0 0
Total o [ [] (] o 0 [ [] []
o o o 0 o o 0 0 0
o o o 0 o 0 0 0 0
E=C-
o Battery status: 100% Q| Store Stopped .. :;I:vpr;m:; 16.04.2020 10:44:11
o U1=230,7V U2=227,7V U3=228,7V
EN50160
N No Flac
F“ No Flagg ¥ Complex T Events RVC Events TRVC Statistic]
% Init dcit <200ms <500ms <1s <10s >10s Total |
<1.0% 0io10 01010 11010 11001 71511 91512
Evaluation Start: <20% 1070 01010 1010 01010 37412 31412
26.6.2008 <3.0% o1aro 1010 01010 11710 01210 11310
8:30:00 a0% I 31810 31010 o781 77810 17010 1. Table with count of rapid
<5.0% o1a10 o1a10 ora10 [EE TTo01 11011 .
<6.0% [ 01010 01010 ar0(0 11710 11110 VOItage changes distributed
<7.0% 01010 01010 01010 01010 11010 11010 by Iength and Ievel
<8.0% o01aro [ GG [EE [HE 01010
<90% oiolo 01a10 01aro [EE [EE olol0
>9.0% ar0(0 01010 ora1o a10(0 LI 01010
Total 01010 0I0T0 [ 71010 21111 1711214 2011315
Store Stopped... 3xUph + 3xl + N 26.6.2008 9:02:53
4 Menu 4 SystA } 230V / 50Hz ENA330
S U1=228,8V U2=230,0V U3=231,8V
EN50160
Complex Events RVC Events |RVC Statistic
Changes dmax Hours Percentil Actual Hour . .
per hour [% Un] Above lim./0K % 0K Changes/dUmax 1 . Table Wlth rapld Voltage
s ¥ <=1 dmax < 3.0 . .
Evaluation Start: 0 dmax < 25 10 00 1064 changes statistics
26.6.2008 00 dmax < 1.5 140 00 0/00
s 100 < 1 <= 1000 dmax < 1.0 1/ 00 0/00
8:30:00 1000 ¢ir =
dmax Changes Hours Percentil Actual Hour
[% Un] per hour Above lim./0K % 0K Changes
70 0.0 7
3.0 < dmax =0 1/0 00 0
140 00 i
7] T00,0 i
2.5 < dmax <= 3.0 =1 G 10 00 0
Y o 1000 0
7\ 7000 i
1.5 < dmax <= 2.5 1¢=10 ‘ 1 ) 1000 i
0 100,0 0
N 71 00,0 i
1.0 < dmax <=1.5 1<=100 01 1000 i
01 1000 i
7 T00,0 i
dmax <=1.0 1 <= 1000 01 1000 0
01 1000 i
Store Stopped... 3xUph + 3x1 + N 26.6.2008 9:05:19

-~ mnﬂ -~ SystA 230V /50Hz ENA330
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45.7 Transient, Event and Disturbance Recorder

45.7.1 Event Definition

Navigation: “Events” — “Definition”
There are different types available. The following table gives an overview about event type and

recording type

Type Recording
EN50160 Event list of all EN50160 limit violations
Alarms Event list of defined alarms

Event list of harmonic voltage limit

Harmonic Voltages R
violations

Raw Data Record with full sampling
rate at limit violation

Record of binary signal of Signalling
Voltage

1, Period record and Raw Data record
at limit violation

Transients

Signalling Voltage

Disturbances

The Events definition panel allows to define various trigger conditions.
— The main screen of this panel displays a list of different event types
— Event types can be activated on the left (2) and configuring on the right. (3)

— All changes in the main panel and its sub-panels must be confirmed by Apply button. (5)

&% ENA-Touch

Eaers U1=233,9V U2=225,5V U3=227,9V
Definition

Q)| ©), EN50160 Events
Nominal |age Level: 230V ]
@ LD Aarms B 1. List of available event types
49,5Hz < Freq. (10s) < 50,5Hz ; 21uv<u(1ums)<250v;215%i“<5\/; 215V < U (1min < 245V ; 0 < PST {10min) < 1 2‘ Event enable/disable button
@m Harmonic Voltage Alarms kl ) [‘i?
Uh2 <2%; Uh3 < 5%; Und < 1%; U 5 < 6%; U 6 < 0,5%; Un 7 < 5%; Uh 8 <0,5%; U 9 < 1,5%; Un 10 < 0,5%; Uh 11 < 3,5% 3 . Event Configuration button
Transients .
@ %:z«'mwm,m ,\.{ﬂ 4. System selection (actual
4 A Y
| (@I Vottage Signating 3) 5 system or all systems)
SystA || [signaling Frequency: 216,61z
L = 5. Apply and Revert buttons
‘@ Revert @‘V\, Disturbances IQ
LU ph, <230 OR U ph. » 240V
8 Aty BN
Store Stopped.. 3xUph + 3x1 + N 26.6.2008 9:13:22
4 Menu ‘i SystA ‘ ol ‘ >(zapc:nws:;l-u ‘ ENA330

EN50160 Events
Voltage events according EN50160 can only be enabled/disabled and not configured, the

configuration of EN50160 events is possible in the EN50160 setup panel.
Navigation Menu =2 Setup - EN50160 - Events
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asiy 11=8,7512A I 12=14,3464 I 13=28,4024 |
EN50160

Limits ( Events T RVC Events l
Power Quality Default Limits Setting: Nominal Voltage Level:
|.Q Custom | I& 230¥ }
Quantity Limit Percentil ﬁ :
Frequoncy (50F17) L | Nominal Voltage Level Type:
Limit 1 53-101% 5= 935% I A Constant }
Limit 2 54-104% =100% —
V"“‘:?':iﬁawl EISEITS o ENG50160 Signalling Frequency: n
Limit 2 B5-110% =100% Im 216,66Hz | 1 v‘
Flicker
Flicker PLTU <=1 5= 95% Percentil:
Negalive = E I 959 }
Negalive %
216.66Hz = 9% 5= 99%
OHz - >=93%
0Hz >=99%
OHz >=99%
OHz 5= 99%
THD U
THD U =82 5= 95%
Harmonic U
Uh 1: 50Hz - 5= 95%
Uh Z: 100Hz =2% 5= 95%
Uh 3: 150Hz <=5% 5= 95%
Uh 4: 200Hz =1z >=95%
Uh 5: 250Hz =E% >=95%
Uh 6: 300Hz <=05% 5= 95%
Uh 7- 350Hz =5 5= 95%
Uh 8: 400Hz <=05% 5= 95%
Uh 9: 450Hz =15% =95
Uh 10: 500Hz <=05% >=95%
Uh 11: 550Hz <=35% 5= 95%
Uh 12 600Hz =05% 5= 95%
Uh 13: 650Hz =3 =952 |
Uh 14: 700Hz =05% = 95% 4}

For the Voltage Limits the limits for flagging the data, Swell & Dip Limit, Interruption Limit and

the hysteresis can be defined.

Limits Events RVC Events

Upper Flag Limit

15% : S
Nominet VoRtage Lavet H 110%
oy 230V b oine
Lower Flag Limik ) 90%

85% T Interruption Limit

fid *

Hysteresis Default Settings
= % @ Load Defaults

For Rapid voltage changes the steady state, rate of change, min. steady state difference and

duration can be define.

Limits Events RVC Events

Staadiness Of Steady Stata:

Jain Rate Of Change:

Min Steady State Difference:| *

Default Settings:
IQ Load Defaults

Alarms
Navigation: “Events” — “Definition” — “Alarms”

These events are generated if specific value crosses defined limits and can be logged (if
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storing of alarms is enabled). Alarms can be configured for different quantities and different

evaluation times according to next picture (Alarms definition sub panel):

&N ENA-Touch

DEVET‘f‘ U1=229,4V U2=225,3V U3=224,4V
efinition
|‘ Alarms ’
@1 Freq. (10s) | 95Hz | 20.5Hz |L@|THDU(10min)| sl ]
[@ U (tonps. [ |@THD'<1°mi")| o)
g
@ Us) (1 )20 | wiitee | [@)Junb. U ctomin)| 30 | 1. List of available quantities
|
|
|

@ Ui~ 2%, | L | (@[ Unb- 1 ctomin) [

(@ v domin) [ 2200 d 20V ] (@ Usiz: B9) [ gdiime

(@) PsT (1omin) [ .0 T’@ (@)petta P (1min) [, 00,
I

(£ systA +][Q) PLT (120min) [t

2. Alarm enable/disable button

3. Alarm limits

L Apply @ ok | [@ cancel
Store Stopped... 3xUph + 3xI + N 26.6.2008 9:18:01
4 Menu 4 SystA I 230V / 50Hz ENA330

Harmonic Voltage Alarms

Navigation: “Events” — “Definition” — “Harmonic Voltage Alarms”

These events are generated when a specific voltage harmonic crosses defined limits and can
be logged (if storing of alarms is enabled). Alarms can be configured for different voltage
harmonics (2" to 25™). The evaluation time for all of them is 10 minutes. See next picture

(Harmonic Voltage Alarms definition sub panel):

&Y ENA-Touch

e U1=232,3V U2=227,2V U3=231,0V
Definition

Harmonic Voltage Alarms

<

[ Uh 2 ‘ Higt%:.oimit ” Uh 10 I Hngh?::nt ” Uh 18 I High Limit
[ uns (RN unn [RETEN[ unio  [ETERN
[ U4 | ol J[ 012 [ ot |[ Un20 | SR 1. List of voltage harmonics
[ Uh 5 ‘ Hig::.oimit [ Uh 13 | Higg‘:.oimil [ Uh 21 ’ High’i?:nit . . .
[ S unta [ em | whzz [ | 2. Voltage harmonics limits
[ Uh { 1 Hi;tsl‘:.oimi! I I Uh 15 | Hngh?::m ‘ I Uh 23 | Hi;tﬁ.::m I

[* SystA vl [ Uh Higﬁsl?;n‘, [ Uh 16 I Hl&?.‘l’v\;m [ Uh 24 ’ Hugh?::vm

& R ] [ Uh 9 ‘ Hi;l’;?.::nit “ Uh 17 | Higrl:ioimit [ Uh 25 ’ H.;,n?.::m

O pply 2 L OK ] L Cancel |
Store Stopped. . 3xUph + 3xI+ N 26.6.2008 9:20:31
4 Menu 4 SystA l 230V / 50Hz ENA330

Voltage Signaling

Navigation: “Events” — “Definition” — “Voltage Signalling”

Voltage Signaling is used for the remote control of specific devices by a signal superimposed
on the fundamental frequency.

— These events can be measured, and if the storing is enabled, the binary signal (telegram)
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The definition of this event allows the setup of specific parameters of the signaling voltage,
like signal frequency, start pattern and length.

N ENA-Touch

Events
Definition

U1=235,7V U2=230,9V U3=241,3V

i\

Voltage Signaling

Signaling Frequency:

Threshold Level:

| 216,6Hz

0.3% |

©

‘ Store Stopped... ‘

3xUph + 3x1 + N ‘

230V / 50H= ENA330

T3 T2: Length:
299 [ 235 ] __ & o4 |
> W v
' Revert 3
d ilils @ @ OK ‘ L Cancel ]
A  Menu a  SystA 26.6.2008 9:27:40

. Signaling frequency

. Start pattern (length of

logical 1 and logical O on the
beginning of the signal)

. Maximum signal length

. Threshold level
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Transients

Navigation: “Events”

— “Definition”— “Transients”
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Transients are stored in full sampling rate (sampling rate defined in “Setup™“Processing’).

A transient event can occur if specified conditions are met. As a condition a specific

guantity, their limits, hysteresis and type of hysteresis (level or time), phases and type of

window (inside limits or outside limits) can be defined.

The number of different quantities and the logical coupling between them (logical OR or

AND) can be selected.

If the value changes, the transient event is generated (edge trigger) and transients of

voltage and current are stored. Via window type (2) it can be selected if trigger should

start by entering the window with selected upper and lower limit or by leaving the window.

&N ENA-Touch

NEa U1=229,6V U2=232,0V [ U3=232.8V |
T t
) m = | 1. Evaluated quantity
@ 457 U RMS iW H:;m [B e [TZSX X [§| 2+ Window type
I IRMS } ngumn nghllmvt @ quiresu E]_@ E 3. lelts
:]? @ @ 4. Hysteresis type
o 5. Hysteresis
6. Phases
¥ |5 ; 3 7. Coupling between quantities
L@ OK ] [@ Cancel |
Ao A SystA I Store Stopped 1 3xUph + 3x1+ N l 26.6.2008 9:23:40

230V / 50Hz

ENA330

Storage Length and Pre-Trigger time of Transient can be defined in Misc. setup panel

(Menu 2 Setup 2 Misc. =2 Transient).

Transient Length:

[& 64 sec 'I
Transient Pretrigger:
B 1,4 sec -
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The following table shows the different trigger types and their calculation base.

Type

Time Base

RMS (U, 1)

Upper Limit

Lower Limit

1 Period RMS values

Harmonic (U, I, THD, etc.)

200ms values (10/12 period-values)

P, Q, S, PF, phi

1

200ms values (10/12 period-values)

Frequency 1 period value
Delta Frequency Delta between period-values
MAX (U, 1)

Waveform (Sampled values)
Delta

delta I

Delta between period values based on %2
period-values (sliding window)

dx/dt (dU, dI)
dt

—

de ‘

Waveform (Sampled values)

Derivate

Explanation time interval

Voltage, Current

34 At ined -

WL . {11 (LT
i | sampled Data | |
MU e nnvnnnravanvnnnd R RO RRRRARRRRRR R ORR AR IR AR DY
. 10/12-Period RMS (200ms)
1/2-Period RMS (10ms)

1952 688 1%19:52,738 1515952, 788 15%19:52,838 151952, 881

09.11.2020 09.11.2020 09.11.2020 05.11.2020 09.11.2020
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Disturbances

Navigation: “Events” — “Definition” — “Disturbances.”
These events are similar to Transients. Instead of waveforms the half-period values for voltage,
current, phase angle, power, power factor, etc. are stored. Each Disturbance event will also

trigger an Transient event. In that way any kind of disturbance can be detected.

&% ENA-Touch

Events

U1=225,4V U2=230,1V U3=229,9v

Definition
Hﬂ, Disturbances ]
: 1. Evaluated quantity
I u ph’ I Lozvfaxm | Hlil’?gl\vlmt H Hyﬂe\l(esls l 12 3 )( @ 2 |_|m|ts
[ I RMS Lov?ﬁmlt l ngf?l.lmnt ” Hysler‘e\sns ] 2 3 )( D )
y— | 5 (&= F"I?J‘Tm[} 3. Hysteresis
4. Time window for quantity

B
@ @ @ @ rate of change (if selected)
5.

I i

Phases

| l ’@ OK ] @ Cancel [
Store Stopped. .. 3xUph + 3x1+ N 26.6.2008 9:30:56
P P
4 Menu SystA ‘ 230V / 50Hz ENA330

Storage Length and Pre-Trigger time of Disturbances can be defined in Misc. setup panel
(Menu =2 Setup 2 Misc. - Disturbances).

Disturbance Length:

[% 10 min ']
Disturbance Pretrigger:
[M 60 sec ']

45.7.2 Event Table

Navigation: “Events” — “List”

This panel shows a list of already captured events. It displays up to the last 1000 events - no

matter if they were stored or not. Event list is scrolled automatically or can be scrolled manually.

The Event table can be sorted by event time, type or phase. The list can be cleared and

disturbances or transients can be generated manually.

&Y ENA-Touch

U3=235,1V

FL{ EN50160 Dip: Length: 0.17s, Extreme: 105,5V Bd ﬁ
@ |Transient: URMS 2
Q|Transient: URMS N6 ___ /\WZ
{h]Atarm U (10ms): Limi{llO\‘,YSOV ( 3) [
L [Atarm U (10ms): LimnWmv N/
8:59:59,89 [l EN50160 Dip: Length: 0,185, Extreme: 1478V
8:59:50,89 | EN50160 Dip: Lenth: 0,185, Extreme: 147.8V 3
8:50:59,89 | (Q[Transient: U RMS
9:00:00,07 [{(p]Atarm U (10ms): Limit: 210V - 250V 1
9:00:00,07 [JL{Atarm U (10ms): Limit: 210V - 250V
9:00:00.07 [{ L] Atarm U (15): Limit: 215V - 245V
9:00:00,07 [{Tp|Atarm PST (10min): Limit: 0 - 1 3
9:00:00,07 [{0]Atarm U (15): Limit: 215V - 245V
26.6.2008 | 9:00:00,07 | [Transient: URMS
10)] 26.6.2008 |9:00:00,10 R EN50160 Dip: Length: 20ms, Extreme: 2054V i
— @ 26.6.2008 | 9:00:00,10 el EN50160 Dip: Leneth: 20ms, Extreme: 2054V
- 26.6.2008 | 9:00:00,10 | [Transient: U RMS [ Q
Store Stopped... 3xUph + 3xI + N 26.6.2008 9:35:15
4 Menu ~ SystA ‘ e 230V 1 50tz ‘ ENA330

. Event icon and date/time

Event description

Event phase

Clear event table button
Scrolling behavior button
Sort by button

Enable/disable selected
event types

Manual triggers for transient
and disturbance
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4.5.8 Phase Measure Unit

Navigation: “‘Menu” — “PMU”
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The instrument is a highest-precision Phase Measure Unit (PMU). The accurate voltage and

current inputs, together with the high-precise internal GPS unit, allows measurements with

highest quality. The PMU functionality requires a minimal sampling rate of 19,2kS/s.

Using the PMU function doesn’t store any data on the instrument. For PMU application a

central software is needed, which receives the data streams of the instrument. For PMU

measurements at least two PMU’s needs to be installed.

For more details about principle and functionality of PMU’s please refer to the Technical

Reference Manual.

45.8.1 On-Line Phasor Daten

Navigation: “‘Menu” — “PMU” — “Data”

The PMU data are shown in the main panel. The Phasors are shown in the Vectorscope and

the numerical table. The timestamp, status, locked or unlocked mode (with time of unlocked

mode), frequency as well as digital inputs are shown on the lower right of the screen.

PMU
PMU Data

11=15,348A

12=1,2437A

13=0,50333A

I

B[]

D U+l v

I Channel l Amplitude | Angle

U Phase 1 221,84V 117,1°

(UL RN 2,3041mV 22,48°

U Phase 3 RTINS 22,87°

I Phase 1 0,0000A 0,000*

| Phase 2 1,0780mA 346,3°

| Phase 3 858,01uA 342,8°

U Positive 73,946V 117,1°

| Positive 345,36uA 154,1°

Time Stamp:

23.04.2020
11:31:56,780

Time Status:

Sync locked, best quality ‘

Digital Inputs:

0000000000000000 |

Frequency:

50,038Hz |

4  Menu

Online

O

Store Stopped.

3xUph + 3x1 + N

230V / 50Hz

| 23.04.2020 11:31:56, GPS:0K
ENA800O
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4.5.8.2 Configuration

Navigation: “‘Menu” - “PMU” — “Setup”

First the phasors need to be assigned to input channels of the instrument.
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U1=222,46V I U2=9,9792mV I U3=0,12498V [
Phasors TFreq. LimitsT Digitals l

Reported Phasor: Phasor Name:

Voltage, Phase 1 VH PhasorUL1 | MU ‘ ngr?a\rlmt I
I Voltage, Phase 2 v" PhasorUL2 | . ‘ ngr?a\rlmt I
Voltage, Phase 3 vl[ PhasorUL3 | LDﬁ!mit ‘ ngﬁﬂ}fmt I
I Current, Phase 1 vl[ PhasoriL1 | LD‘E‘{“M ‘ ngl%mw I
Current, Phase 2 v" PhasorlL2 | me,)ﬁm‘t ‘ H\g‘lholfm\t I
Current, Phase 3 v" PhasorlIL3 | LD‘Eﬁmit ‘ H\gl&’::\m‘t I
Voltage, Positive vl[ UPOS | LD‘E‘Emit ‘ H\:Ea}{mt I
Current, Positive VH IPOS | LD‘B{“M ‘ ngl%mw I

Reported Phasor

it can be defined which quantity is being provided — for each

channel — e.g. ,raw” phasor, or positive, negative, zero component

Phasor name

user can edit quantity name

Limits (low and high) exceeding the limit is included as an information in a ,Status Word*
(defined by C37.118 standard)

Frequency Limits

U1=221,55V |H U2=8,9952mV |”

U3=0,12492v

Phasors Freq. LimitsI Digitals

1

Upper Frequency Limit:

51 Hz

Lower Frequency Limit:

AL 49 Hz
Freq. Rate of change Limit:
=N 10 Hz/s

Similar as in phasors — exceeding the limit is included as an information in a ,Status Word* —

defined by C37.118 standard
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45.8.3 Connection

Navigation: “‘Menu” - “PMU” - “Conn.”

At general PMU settings the connection to the central PMU software (e.g. WAMS system)
can be defined.

PMU ID:

R |
PMU TCP Port:
@f 4712 \

PMU Station Name:
&L ENA8000-PMU \

PMU Header:

= ENAB000 |
Reporting Rate:
(> 50 Hz -
PMU ID supposed to be unique identification number, one of the crucial

parameters when connecting to PMU data stream

PMU TCP port  tcp port used to connect to PMU data stream (often 4712, but for network
related reasons might be changed to another)

PMU station supposed to be unique name of the device, this is one of the human
readable parameters you can get when connected to PMU data stream,
can include simple information, e.g. voltage line number and substation
code

PMU header another human-readable parameter you can get when connected to PMU
data stream

Reporting Rate  sometimes called data rate, sometimes even sample rate, reporting rate is
the most fitting

e.g. 50Hz — data points will be transferred 50times per second,
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4.5.9 Display of actual values
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Actual values info bar shows actual value of phase voltages or currents or active, reactive and

apparent power. Switching between displayed values is done by clicking on actual values info

area.

Summary

Wiring:
Voltage Ranges:

Current Ranges:

3xUph + 3xl + N
500 V
AMPFLEX 300A

FFT Step:

Fundamental Frequency:

Sampling Rate for Transient:

Time Series:
Interval:

Name:

Power Quality:

11=0.71534A 12=0.61877A 13=1.2886A

Store Stopped...

10 min

Store Stopped...

ER
"rﬁa

EN50160 Events:
EN50160 Interruption:

EN50160 Voltage Level:

Profile:

User / Project:

Name:
50Hz ﬁ Digital Inputs: Store Stopped...
Harmonics (50Hz) ¥ Name:
9600Hz
Alarms: Store Stopped... 'F:,'
Name: L
230V Transients: Store Stopped...
90% / 110% Name:
* Signalling: Store Stopped...
Name:
Disturbances: Store Stopped...
Name:

DEFAULT

DEFAULT / DEFAULT

Start global datastoring

Stop global datastoring

@ Enableall

7o)

&

4  Menu

‘ -~

System1 ‘

Store Stopped...

By clicking on the top bar you can switch between the different data types.

" U1=232.5V ﬂ[ U2-237.5V | U3=244.5V |
11=64.09mA m 12=50.11mA 13=1.982A

| P1=-335.9mW H P2=79.79mW H P3=424.3W |

‘ Q1=-14.78VAr "[ 02=11.75VAr ” Q3=232.6VAr |

| S1=14.88VA || S2=11.92VA || $3=481.7VA |

8/31/2020 4:58:09 PM
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4.6 Data Analysis

In the NEO Software Starter Screen you can select between “Report” and “Report New” tool.

— The classical “Report” tool is available on the market for more than 15 years — well known
from PNA hardware products. It covers all classical functionalities. All data of PNA
instruments (PNA 561, PNA571) can be opened and analyzed.

— The “Report new” tool is the latest version of a reporting tool that will cover additional
functionalities compared to the Report tool. New power quality parameters like
Supraharmonics will only be available in this tool, that can manage both data of old and

new instruments.

Classical Report

The analysis functionalities of the classical report tool are:
Time series analysis (Graph), Histogram, FFT, EN5160 analysis, Transients, Disturbances,

Alarms, Telegrams and the Frequency Monitor.

=101
Alr— ENA-Report, PostProcessing POM e ——
| !
Uger, Project, Meaturement Histraram
Islstmm FFT_|FFP |POW|ERE |SYM |IMP |FLI |POMI|PAD | TRA |TEL |ALA |RMS |TH .
FET
5 01 50 160
Dwmo Mo (2 || 2W00:00 13.6. 2006 X X X X X X 4 4 ¥ X X X X X
i Ml T3 [ 24045 18.5. 27 ¥ X ¥ N X ¥ N X ¥ X ¥ ¥ N Teamciant
Démo Mess 4 _r_“l'-"'iU“'-:l-’W-' X X X X X X X X X X & X X X
Dietscs Meuas 00 I [1eason 1182003 X /% ¥ x /¥ ¥ ¥ ¥ ¥ % ¥ ¥ % |4
ot Mol 017 r 175 17,5200 X X X X X x X X x X X x x 'x S
Dttt M O [ | 15:50:00 6.3 20000 X x x x x x/x x x x x x x x
Fieq
[
hnalyze
Language:
Meas Info Y Dotk fi Manags
» Aot
Stant Timme Sop Time Sawing Perisd _
147500 7.6. 2006 | 105901 12.6.7006 | 11 min
Location Sampling Rate -
ELEOM, 5.5 %00 Lk
Hale B truament Inputs Wi ine.
Pariodic Masturament Talligh « 3| TID
. Exwit:

Please refer to the “REPORT Manual” for detailed instructions and information.

Page 51 of 76



000

MESSTECHNIK

Report New

The graphical user interface of the new Report Tool was updated and optimized. In addition a
couple of new features have been implemented. Simultaneous analysis of different kind of
data is a new feature, as well as enhanced analysis and data visualizations functions. Another
feature is the possibility to overlay data of different measurements. The user interface is now
aligned to the User Interface of the PQM SCADA solution.

ENA-REPORT, v. 3.3.0.1

. DATA ANALYSIS ¥ SETTINGS

W GrapHs |l FFT EVENTS

4.6.1 Settings

In Settings screen, general settings like Language, Phase name and colours, Printer, Data

path, Export options,... can be defined.

i CLENT SETUP

MAIN SETTINGS. OTHER SETTINGS ABouT

‘Comunication

Server IP address: Port:

Print setup

Print to
HP LaserJet 2300 PCL6 Class Driver -

Protocol label
REPORT
Data path
 CAENA_MULT]_CONFIG\ENAData\ENAData1_4UdI -

Phases
Phase names:
u [H] [F] N T [

Phase names (SYMM):
] N z T

Phase colors:

In Data screen, you can select between the different Data visualization options:

— Graphs (Time series data)

— FFT (Harmonic, FFT spectra)
— Transients

— Disturbances

— EN50160

- Etc.
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4.6.2 Graphs/Time Series Data
[@ ENA-REPORT, v. 33.0.1
" DATA ANALYSIS & SETTINGS
After selecting “Graphs” and pressing “Add Data” (1) button (see picture) the Channel
selection menu will appear.

<J=ADD D CHANGE REMOVE [arid [Oerid [Jend [ Gid
@lin Otog Min Max @lin Otog Min Max @lin Otog Min Max @lin Otog Min Max
©auto Otin ©auto Otin ©auto Otin ©auto Otin

[ [==|[===] Interpolation: %  Point style:
[ Auto download data [ Display two cursors -@ - EXPORT

Then select the System (2) and project (3). The treeview will enhance and show the different
measurements. Select the measurement (4) on the left side and check the quantities you
want to show/analyze on the right (5). Finally press Load (6) and data will be shown.

i SELECT DATA X
[search J
4 USER PROJECT | MWy MEAS mp MODULES = MMy QUANTITIES
i
USERS LIST \ START STOP \ | \ I v | max OFTIONS
A 4U41 2 projet 2 7 [ 50160 ®
PROJECT (System1} (4 meas) 3 U rms V) 00
00001 (PQM) 07.12.2019 12:40:00 | 07.12.20191740:00 [] [@) [~ i U rms (%) O g
g DODD2 (FFT, FFP, POW, ENE, SYM, RMS) 07122019 12:40:00 | 07.1220191740:00 [] [@) il [ U harm (%) H N H
([ oooos (pamy 07122018 175341 | 18122019 1410:46 [ ] [~ Usigl Max (V) [ |
i 0DD0A (FFT, FFP, POW, ENE, SYM, RMS) 07.12.2019 18:00:00 | 18.12.2019 14:10:00 - | [ #{ PItE) O 0o g
SW_TEST_KULMA (System1) (2 meas.) 4 [ W THD u (%) O O O
o Kulma 12 Messung (FFT, FFP, POW, ENE, SYM, ... 23.12.201907:38:58 | 24122019155858 ] [@) I~ 4 au Neg (%) O g g
B Kulma 12 Messung (PQM) 22122019 07:4019 | 24.12.2019 16:14:54 m ™ w4 Freq (Hz) 0O Qg d
I  Freq Min (10s) (Hz) O
[~ i Freq Max(10s) (Hz) |
il auZero (%) 0o g
= M/ au Neg Max (35} (%) O aa
= ¥/ au Zero Max (3s) (%) O aa
 M{Pst) 0O ad
[~ #4 THD u Max (3s) (%) [ i
[ W Usig2 Max (V) O g g
[~ 4 Usig3 Max {V) O aa
= #f Usigd Max (V) O aa
™ 4 Usigh Max (V) [ |
Location Saving Period " W/ U ref sliding (V) 00O
[ Kulma 12 | 10 min |
Note Sampling Rate
[ Kulma Lastprofil | 57 600 Hz J
Wiring
¥ om0 6 B cance
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Overview Data visualization panel

— Selected Quantities (1)

— By pressing on the green indication lamp you can enable/disable individual quantities
or phases (2) for the Visualization

— Configuration of Visualization (3)

X-y axis (scaling, lin/log)
interpolation type

point style

number of charts
Cursors

Zoom In/out Function
Time-Interval

- Data Visualization (4)

@ crarHs

- u X ‘

<=ADD DATA CHANGE REMOVE [Timo Window 2xds TEUNTINIAVG
: 18:54:36,931 (23) - 23:00:44,235 (23) W . 67 M T in v DM T
L user &7 Quantity MW Details = prere ra Lin I:‘ax tn :llﬂax tin T;“l:] tn MM“ :
= hd Auto |v | Min| 226952 Auto |v |Min Auto |v | Min Auto v | Min 0
SELECTED DEVICES 1 Mas L —
23.12.2019 07:3855
(@ cursor 1 24122019 15:590. 3
[@® Cursor 2: Off e s | m— R
- S = Im D EXPORT
(@) 4U4L; SW_TEST KULMA; Kulma 1. @ = i o | o bl
. | BT — ; : : ; .
[F] FFT: U HI V] AVG e 2 i
L1UH1 = 233,12V - H
L] ® 236 g i
12 U H1 = 230,84V — e I |
W 13 U H1 = 235,14V — e 235 ‘ "I : W ‘
i
Fd FFT: 1 H1 [A] AVG H - | * ’ f ‘ 'Ni
F LI HT - - — e el B IT\ ||
) A
cee - 1]
B 12t ® © 233 I I ' i
[ — e - i I l!‘ i i
[ FFT: FreqlHz] (AVG) e : | | S ll i [T |
= r '
L1 Freq - - - — e I Y M il '
| ‘ |
; ] 4
230 |
229
28
27
26, J | | | | J | j | i | "
18:54:36 192000 194000 200000 202000  20:4000  21:0000  21:2000  21:4000 220000 222000 224000  23:00:44
23022019 23022019 23122019 23122019 23122019 23122019 23122019 23122019 23122019 23122019 23122019 23122019 23122019

If you want to add additional channels, just press “Add” again and select the quantities you

want to add.

Key Feature: You can also add data of multiple data files respectively data files recorded by
other instruments. In that way, you can analyse data of multiple different measurement
points, which are synchronized by GPS clock, together. This allows powerful and highly
synchronized data analysis.

Key Feature II: In the same Graph you can show 10-period, ¥z period and Waveform data
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Zoom In / Out and Cursors
— A second cursor can be activate by pressing (1)

— To Zoom In activate Zoom function by pressing (2)

o0

MESSTECHNIK

Now Zoom function is activated. Keep the left mouse button pressed and move over the

selected area you want to zoom. The data automatically will be reloaded for the selected

time frame.

— To Zoom Out press (3)

@ GraAPHS

<=ADD DATA CHANGE REMOVE Time Window 4 Axis 1-UHIT [V]IAVG

= 20:06:51,186 (23) - 22:07:54,918 (23] W
L User & Quantty MW Details - = =
SELECTED DEVICES AXIS - - e

@) CURSCR 1 3

[®) cursor 2: off | —
- — | —

Lin [vMax[ 1T ]
Auto [v|Min[_ 0 |

Iu 4l~ﬂ

Lin |v Max

Auto |v | Min

23.12.2019 07:38:58
24.12.2019 15:59:00

e

Lin [viMax[ 1]
Auto [V Min[ 0 |

*[%)]

- m} X ‘

ln [vMa[ 1T ]
Auto [v]Min[ 0 |

1 (@] 4udl; SW_TEST_KULMA; Kulma 1...

< (7] FFT: U H1 V] AVG

P L1UHT=23339V -

I~ P 12U H1=231,84v —
M 13 UHT = 23477V —

oRgLiHL - -

[~ B L21H1--- -
M L3iH--- —

& [F] FFT: Freq[Hz] (AVG)

P L1 Freq--- =

5 ]

W%mﬂ

Axis 1-UH1 [V]AVG

| ] ! ' |
20:30:00 20:40:00 20:50:00 21:00:00 21:10:00 21:20:00 21:30:00

|
20:20:00
23122019 23.12.2019 23122019 23.12.2019 23.12.2019 23122019 23122019 23722019 23.122019  23.12.2019  23.12.201923.12.2019

23.12.2019

*H"aﬁ A

'
21:40:00

WW%

| !
21:50:00 22:00:00 22:0T:54

— The last Zoom steps are stored at (4). So you easily can switch between different time

frames.

23.12.2019 07:50:00 - 24.12.2019 16:10:00
23.12.2019 14:02:29 - 24.12.2019 09:18:44
23.12.2019 16:42:13 - 24.12.2019 04:44:29
19:13:27 (23) - 23:50:11 (23)

 20:15:28 (23) - 20:55:09 (23)

— Data can be exported to Clipboard, PDF or CSV file by pressing (5)

Edl  T0CLIPBOARD
A PDF
=T csv

1 EXPORT
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Multiple Charts

To show data in multiple charts, first select the type of multi chart visualization (1). Up to four
independent charts can be defined. There are three different options available

- Single chart
- Multiple charts among each other
- Multiple charts — 2 Charts in one row (see picture)

After selecting the chart type, you can assign the quantities to the individual charts via
dropdown selection (2).

@ GRapHS - O X ‘
4-ADD DATA UL L NI Time Window Graph 1 - U H1 [V] AVG Graph 2 - 1 H1 [A] AVG Graph 3 - FreqlHz] (AVG) Graph 4 - P[W] (AVG)
1 e @ oty | WY oeaie 20:06:51,186 (23) - 22:07:54918 23) ¥ | [ Uin [ Max[ 2366 Lin v |Max[ 17 Lin [+ |Max 5 Lin [ ]|Max
SELECTED DEVICES cren | = < Auto || Min| 2 Auto || Min Auto || Min Auto ||| Min
23.12.2019 07:38:58 23122019 07:38:58 23.12.2019 07:38:58 23.122019.07:38:58
@ Cursor 1: 23.12.2019 21:07:23 24.12.2019 15:59:00 24,12.2019 15:59:00 24.12.2019 15:59:00 24.12.2019 15:59:00

@) Cursor 2: Off 9 EE=’§| 2 = 1 """ 9 A EXPORT

(&) 4U4; SW_TESTKULMA; Kulma 1. @
[ [F] FFT: U H1 V] AVG [ 18
B L1 UHT =233,30v — e 16
L2 H1 = 231,847 - e n M
T 12
g L2 U H1 = 23477V —e =N
[ [F) FET: 1 HY [A] AVG ] E g
a
M L11H1 =3.0957A —l e £6 ‘
— @ L21H1 =22116A = e g4
] S il
B 131 H1 = 2.3136A — 2 = e e
Ha . 226 T —* i — 0 T 7 T —
FFT: FreqHz] (AVG) 63 200651 2030:00 21:00:00 21:30:00 220754 200651 20:30:00 21:00:00 21:30:00 22:07:54
[P L1 Freq = 50.02Hz = 23122019 23.12.2019 23122019 23122019 23122019 23122019 23.12.2019 23.12.2019 23122019 23.12.2019
" [F] SYMMETRICAL: P[W] (AVG) ® 4~ 50,06 : 25k
PP =360.22W = & i
7] 4 G s004 i s %
I NP =-1.2214W — e ] H =
B ZP - 6.6878W ° ¥ ! < 45k
o 7 50 =
g -P-ow —| e £ & 1k
49,98 -
m { =
£ 4996 i g 0
1] 1 o
© 2994 ! 0 APy re—_
: WY
49,92 I U i ' i T -500 i i U T i
20:06:51 20:30:00 21:00:00 21:30:00 22:07:54 20:06:51 20:30:00 21:00:00 21:30:00 22:07:54

23122019 23.12.2019 23.12.2019 23.12.2019 2312.2019 23122019  23.12.2019 23.12.2019 23122019 23.12.2019
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4.6.3 FFT Data

ENA-REPORT, v. 3.3.0.1

" DATA ANALYSIS ¥ SETTINGS

After selecting “FFT” you can add the channels in the same way as described for Graphs.
1) You can show the FFT data in multiple charts or all together in one
2) Axis scaling (linear, logarithmic, Auto, manual)
3) X-Axis in Harmonic orders or in Hertz (Hz)
4) Showing Min / Max Values
5) Horizontal lines

6) Time-Frame for additional FFT calculation

@ - o x
FADD DATA CHANGE SPECTRA WINDOW FFT (50/60Hz): U [V] AVG P:35,
CUSTOM o] Max 4 o Max | m in_[v]m
[ measure [ auanmry g DeTALS ¥ ||| Lo L :”9 Log Lin
2] Auto |v| W wto [ Min Auto v | M Auto v Min
SELECTED DATA | | GRapt &~ | conz.eroee | £3 e — —
(E) Position: 33.55kHz 2 2020125359
(W) Ev_M: EV_CHARGER_IPH_INSTR2 (@] - min | — -
W S= HHE Eoim
A i sossotzx v vi ave ras | 011 (RGN |
RLu--- O] B mt
o 5 3456
W2 ® S
RBU--- O] 2w
s
N @ Ey
[ FPH @OOHZ:U V] AVG RS (@) 1 v i
Ruu--- O] =
>
lr2u--- O] E
RBu--- ® g b
K ® 2
i FFU @kHa): U V] AVG P95 ® 1 - =
[ 11U = 9.428mV O] 2 1
120 = 1.02mv ® FA
R B3U=7377mv O] g }
H ¥
=L ® g
4 1]
o
H
=
= 100m
s +
¥ +
2 +
7
‘ ‘ ! i :
10 om0 i : - T T ' ? - 0 i B T - T . \’ T i I 1
000HIZISkHz4S0kHz 7,70cHz 110kMz  150kHz  190kHz  230kHz  270kM:  J10kMr  350kHz  390kHr  430kHr  470kMz  S10kHz  SS0kHz  SO0kHr  630kMz  67TkHz

The picture above shows visualization of Harmonics (50 orders), Higher Frequencies (200Hz
bands) and Supraharmonics (2kHz) of an EV charging station in one screen.
The following picture shows Harmonics, Higher Frequencies and Supraharmonics in

individual tabs.

fi y
@ - o %
4eADD DATA . MOVE SPECTRA WINDOW FFT (S0/604a): U [V] AVG P95 | |FFH (200Hok UV AVG P95 FRU (2kzk U [V] AVG P95
Measure [l Quanty W DETALS 25 HARMS. w | [Log [vmam[ Lag [/m 3] | [ tog [wma[ ] L[] 14 ]

uto ] Min| ko [o]| M 11 | [Aute [52] Mn ata ] M ]
SELECTED DATA GRAPH 0.00Hz .. 1.25kHz » L |
30.07.2020 1227:05 30.07.2020 12:27:05 30.07.2020 1227:05
[E] Position: 650.00Hz 30.07.2020 12:53:59 30.07.2020 125359 30.07.2020 12:53:59
(W) EV_M: EV_CHARGER_IPHINSTR2 @] - _|== Mo = = .
il 7T SO/60Mz: U VI AVG P95 (@] 1 x|
[u1v-o8s0av O] 2359 2359 3
2u-osev ® 5 O i
W 3U=07218v IC] H s !
[ “E ] =T w0 o |
[ FrH oMUV VG Pes () 2 =] z = |
: + s
[Rut v = 09426 C} i . t : ® !
[l L2 U - 09928V ] H ;i H »
B0 U-o8sev ® Eom [ . ol £ 1om N !
I 5 1 H T i ﬂ [ :
W FFU (2kHz): U [V] AVG P95 - t H
e L B e e et L O T
Wuiu-2sssv [C] Q00Hz 150z 250Hz 350Hz 450Hz S50Hz 650Hz 750Hz 50Hz 950HZ1.OSkHz 130kHz Q00Hz  150Hz 250Hz 350Hz 430Hz 550Hz 650Hz 750z 850Hz 950Hz1,05kHz 130k
Wzu-2352v IO 159
[SIENEEEEY O] =
@ g
@
ERT)
=
5
i
g
& 100m
0,00Hz 150Hz 250Hz 350Hz 450Hz §50Hz E50Hz TSOHz 850Hz O50HE1,05kHz 1.30kHz
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FFT Reference Curve
Application: Evaluation according to IEC61000-2-2, -3-3, IEEE519, etc.
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For Harmonic FFT analysis it's possible to add a reference curve to the visualization screen.

When selecting the quantities (1), you can add the desired reference curve at “Limits” (2).

(@ seLECT DaTA

[search |
L USER PROJECT Wy MEAS
USERS LIST

'+ MODULES

ts [2 files)

il 00004 (FFT, FFP, POW, ENE, SYM, RMS)
(B SW_TEST_KULMA (System 1) (1 meas.)

5[] 441 2 projets)
& [@] PROJECT (System 1) (2 meas.)
1™ 00002 {FFT, FFP, POW, ENE, SYM, RMS)

LA

mazensoz2000 [ @

1 Default EM 61000-2-4 U 2 @
002 Default EN 61000-2-4 U Inter O @
Location Saving Period
[ | 10 min |
Note Sampling Rate
[ | 57 600 Hz |

Wiring

D)l + 3:d + N

52 a8

 um
o w
L

s wm
"~ yes
i ES]
~wees
© mwaea
s

)
mrHim
- WP

s
Wy
~ Wiea

[ [ Qtvan

[ Wawan

Y max %)
W max )

lils QUANTITIES

@

DO0oogooooooooooddr 2

HEHEHEHEAEEEE

EEEEEEREEEESE]

OPTIONS
{1 items) P95

The limits are shown as circles in the visualization:

@
<j=ADD DATA

4 usiR & QUANTITY
SELECTED DEVICES
[E] Position: 43.5 Harm,
&) auai; SW_TEST_KULMA; Kuima ...
il FFT: U %) AVG RS
L1v=00103%
il L2 U = 0.0034%
L3 U =0.0041%
[ FFT: 1 1] AVG P95
[ L11 - 0,0046%
)21 = 0.2819%
13 1=0.2593%

LI B N BN B BB O

[ 001 Default EN 61000-2-4 U

& GRAPH-2
& GRAPH-3
GRAPH-4
|l 002 Defauit EN 61000-2-4 U ..
& GRAPH-1
& GRAPH-2
GRAPH-3
GRAPH-4

oooo ooog

== REMOVE

W DETALS
GRAPH

T GRAPH-1

. (E=

Time Window
Whele range

0.50

Graph 1 - U [%] AVG P:95, |

Man. ~ Min

-

23122019 07:38:59
24.12.2019 15:58:58

Lin [v M
Auto v | M

Harm, -

Lin |w

Aute || Mir

Lin v Max
Auto | M

EXPORT

100

12l

Graph 1 - U [%] AVG P:35, | [%] AVG P:95

d

MY .
012

1t

34 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 22 33 U 35

L]

For different graphs, different limits can be selected.

The parameters can be shown in different quantiles (95%, 99%, 100% .

same time.

Key Feature: IEEE519 requires different quantile calculations

.

q

LT

3% 37 38 30 40 41 2 43 44 45 46 47 43 49 %0

.. definable) at the
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MIN / MAX values
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For each harmonic the Min and Max Values can be shown in addtion. They will appear as

colored rectangles:

@

a00DATA | [ CHANGE

SELECTED DEVICES
[2] Position: 49.5 Harm.
() 4u4i; SW_TEST_KULMA; Kulma ...
|7 [l FFT: U (%) AVG P95
EWL1v-o00103%
12 U = 0,0034%
12 v - 00041
i FFY:1 %) AVG P95
i) L11 = 0.0036%
21 -0.2819%
31 -02503%

[ 001 Default EN 61000-2-4 U

|~ |l GRAPH-2
| i GRAPH-3
" i GRAPH-4
i 002 Default EN 61000-2-4 U ..
| I GRAPH-1
& GRAPH-2
| I GRAPH-3
GRAPH-4

== REMOVE Time Window

Il ™ GRAPH-1

4]

oooo ooog

Graph 1 - U [%] AVG P:95, |

1 5@ & QUANTTY | W DETALS Whole range v || [ tog [v Max[ 100 Lin_[v]Max[_1

N

Man. v Min[__1 Auto [v]Min[_ 0 |

23.12.2019 07:38:59
24.12.2019 15:58:58

o (S Zo= e v
100

GRAPH 0.50

Auto [v] Min|

1 - B - .

*ee s s s

- U [%] AVG P:35, | [%] AVG P:95
-

Graph 1

Recorder + FFT

By pressing “Add data” and selection of time-series data you can add a recorder window to

the FFT data.

@ e

<ADD DATA CHANGE

W) measure [l quanmiry el DETALS
| |mns | 000Hz. 125kHz | W

SELECTED DATA

REMOVE SPECTRA WINDOW
25 HARMS. - Log |w||Max| 235904
Auto ] Mo Tom ]

(&) Position: 650.00Hz
(W) &v_M: EV_CHARGER_IPH_INSTR2
™ FFT (50/60Hz): U [V] AVG P95
i/ L1 U - 0.8404v
i 12U - 0863V
R UuU-07218V
RN - 6328mv
[ FFH (200Hz): U [V] AVG P:95
r 11U = 09426V
~ 12v=09928v
I [l 13U = 0.888v
RJNU - 9.165mV
[ FFU (@kHa): U V] AVG P95
jL1U=2355v
12U =2352v
Ru-2357v

&N U - 80.15mY

[ POWER: | rms [A] AVG
[ L1 1 rms = 23,48
i 121 rms = 247
[ 131 rms = 23,
N 1 ems = 0,127A

B T 1ems = 23,94

Key Feature:

:
1

30.07.2020 12:27:05
30.07.2020 12:53:59

FFT (50/60Hz): U [V] AVG P95 FFH (200Hz): U V] AVG P95 | FFU (2kHz): U [V] AVG P95

Auto [v) Min[_1om |

30.07.2020 12:27:05
30.07.2020 12:53:59

259 259

1000 1000

B

100

FFH (200Hz): U [V] AVG P:95

s
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1000m  1000m

N
00m  100m L AL H
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100,0

100

100,0m

10,0m

POWER: | rms. 30.07.2020 12:40:41,441
o e e
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WVOT2020 07N WONN 07NN WONN 07NN 002020

Show FFT at load and no-load conditions

12:4305
2007200

' zsas

$6°d OAY [A] N H2HAE) N4

30.07.2020
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4.6.4 Events, Alarms, Transients, Disturbances
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For the presentation of events, transients, alarms and deletions, the "Event Panel" is available.

After clicking on Events (1), the selection of the range (2) can be selected (3). It can also be

combined with all Events.

a
J* DATA ANALYSIS . SETTINGS 1 peneltofront [ ("'m
W crarHs | aly T EVENTS 1 W stor
a
4 a0 D CHANGE REMOVE 121627452 First group
07.07.2020 Disabled -
(@ SELECTDATA
[search |
1 USER PROJECT Wy MEAS &% MODULES Ay QUANTITIES
USERS LIST ‘ START | sTOP | [ TRA VM 4
[Z] NEO (1 projets) H U rms (V) M
[®] DEMO (4 meas.) 3 B 1 rms (A) ¥}
Demo Meas 02 (PQM) 13.06.2006 00:00:00 | 21.06.200600:00:00 fv/] (@) Fjpom [¥i]
R W ©
(@] Demo Meas 05 (ALA) 02.01.2006 08:30:00 | 23.03.200622:01:20  fy/]
{4 Demo Meas 07 (DIS) 17.05.2007 15:56:29 | 17.05.2007 160627 (7] (@)

The list with all events is shown. The list can be ordered by date / time, event type, unit and

phase (5). Links in the menu can also be selected / de-selected for the event type (6).

For transients, the waveform and for the disturbances of the ¥ periodic values are shown(7).

Also multiple Events can be shown.

For a detailed view, click on "Details" (8).

@
" DATA ANALYSIS 2 SETTINGS [ Paneltofront [+ (5130
W craers ey FT ] events m soe
8 |
|
@ ]
<=  ADD CHANGE REMOVE 08:30:00,183 First group
02.01.2006 |Z55] Disabled -
6 Second group Sort (by time)
8] weasue vy | oemas 11670355§D%379 ] Disabled From latest - SHOW IN GRAPHS COLLAPSE EXPAND
SELECTED DATA | \ EVENTS LIST [49 RECORD/S] DATE & TIME EVENT TYPE | QUANTITY PHASE
[&] NEO, DEMO, Demo Meas 02 [&] MEO, DEMO, Demo Meas 02 20.06.2006 14:28:42,503 POM P U rms L2 Len
T? PQM (3 Record/s) [@] NEO, DEMO, Dema Meas 02 20.06.2006 14:28:42,603 PQM [ U rms L3 Len |
U rms (3 Record/s) @ [&) NEO, DEMO, Demo Meas 02 20.06.2006 14:28:42,613 PQM [ U rms L1 Len |
|&] NEO. DEMO, Demo Meas 03 ] NEO, DEMO, Demo Meas 03 [ |[®l 16.05.2007 10:40:45,313 P Transient P U rms L1 Cor
[ TRA (8 Record/s) ] NEO, DEMO, Demo Meas 03 [ |[®l 16.05.2007 10:40:45,232 P Transient P U rms L1 Cor|
4 U rm= (2 Record/s) [® [®) NEO, DEMO, Dema Meas 03 [ @ 16.05.2007 10:41:21,373 ) Transient Pl 1 rms [E} Cor
R 1 rmis (2 Record/s) @ [@) NEO, DEMO, Demo Meas 03 [ |[®) 16.05.2007 10:41:22,243 ] Transient 1 rms L3 Cor |
R P @ Recordrs) O (@] NEC, DEMO, Demo Meas 03 [ |[®] 16.05.2007 10:42:08,091 [ Transient [ deita | L2 Cor |
i delta | 2 Record/s) @] [&] MEC, DEMO, Demo Meas 03 [ |[®] 16.05.2007 10:42:08,151 P Transient [P defta | L2 Cor |
|&] NEO, DEMO, Demo Meas 05 [@] MEC, DEMO, Demo Meas 03 []| (@] 16.05.2007 10:42:47,352 ] Trensient PP L2 Cor
[&) Alarms (466 Record/s) [@] NEO, DEMO, Demo Meas 03 [ |[®) 16.05.2007 10:42:48,852 ] Transient P L2 Cor
[&] Freq. (10<) (432 Record/s) O [&) NEO, DEMO, Demo Meas 07 17.05.2007 15:59:59,020 Al Disturbance [ U rms 13 Cor
IR E] | (S HEo, DEMO, Demo Mess 07 17.05.2007 15:58:59,130 Al Disturbance P U rms & Cor }
|&] NEO. DEMO, Demo Meas 07 [] NEO, DEMO, Demo Meas 07 17.05.2007 15:59:59,221 fifi Disturbance P U rms L3 Cor
[ DIS (38 Record/s) [&] NEO, DEMO, Demo Meas 07 17.05.2007 15:59%:59,271 fAY) Disturbance P U rms L3 Cor
[ U rms (38 Record/s) @ [&) NEO, DEMO, Demo Meas 07 17.05.2007 15:59:39,432 Al Disturbance [ U rms L3 Cor
[&] NEO, DEMO, Demo Meas 07 17.05.2007 15:59:39,472 [l Disturbance [ U rms L3 Cor
[&] MEO, DEMO, Demo Meas 07 17.05.2007 15:59:59,622 fifi Disturbance P U rms L2 Cor
[&] MEO, DEMO, Demo Meas 07 17.05.2007 15:58:39,993 fifi Disturbance P U rms L2 Cor

Various parameters (transients, disturbances, 10-period values) can be shown in one

recorder chart.
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@ £NA-REPORT, v. 3.3.0 - x
2" DATA ANALYSIS % SETTINGS TR Paneltofront  [5] ’ileo
m GRAPHS | yluhi FFT EVENTS | st ]
L
L
@ crarHs — =] ®
<=ADD DAT. D CHANGE REMOVE TIME WINDOW 2 |[RaumV] TRA: i(B[A] 3
From: 16.05.2007 10:40:45,264 Un T lMax| 3 Lin in []Ma] 1] Lin o] Max
MEASURE [H] quanTTy DETAILS . - 40: v
L L] B To: 16.05.2007 10:40:45,443 Auto [~ Min Auto [~ Min Auto [wMin|__ 0| Auto [+ Min
SELECTED DATA GRAPH : [ ]
|| |orar| " £2

Cursor 1: 16.05.2007 10:40:45,353
3 ;:znéi;; Demo Meas 03 ’i| 1 ,E 4 A= B F’—]‘_ ¥ DFoRT
- [ TRA: u(t)[V]
~ W L1uth = 142,53V
M 12uln = -86.712V
[ 13 utt) - 317,36V
W Nut = -25.097mv
=[] 16.05.2007 10:40:45,213
- [ TRA:i(0[A]
~ M Litn = -32.283
M L2l = 91.251A
[ 13itt) - 40,6184
W Nt = 14.924mA
" [] 16.05.2007 10:40:45,213 -150

318

B

250
200

[T
EeEEE EEEEEE
L
g

TRA: ult)[V]
=

[0

3178

1372

TRA: i)[A]
s

-120

140 T i i T i T i i i

10:40:43,264 10:40:45,284 10:40:45,304 10:40:45,324 10:40:45,344 10:40:45,364 10:40:45,384 10:40:45,404 10:40:45,424 10:40:45,442
16.05.2007 16.05.2007 16.05.2007 16.05.2007 16.05.2007 16.05.2007 16.05.2007 16.05.2007 16.05.2007 16.03.2007

e Zoom (1)
e Time selection (2)
e Axis (3)
e Multi-Chart (4)
In addition, other parameters can be taken into account like derivate of voltage or current or

frequency, etc. This is possible via "Add" (5) and selection of parameters at "TRA" (6 + 7)

(@ SELECTDATA %
[search |
L USER PROJECT Wy MEAS &' MODULES My QUANTITIES 4
i E
USERS LIST 6 | START STOP | | | [ TRA RMS | Mirs | MAX | OPTIONS -
|2 NEO (1 projets) [ du/dt (v/s) [
DEMO (3 meas.) [Fd ulty V) |
[l Demo Meas 01 (FFT, FFP, POW, ENE, SYM, .. 07.06.200612:27:00  11.06.200623:5%00 [] [@) [ U rms (v) (]
Demo Meas 02 (FLI, PQM) 13.06.2006 00:00:00  21.06.200600:00:00 [ | [@) M THD U (%) ™
21 Demo Meas 03 (TRA) 16.05.2007 10:40:45 | 16.05.200 34 Em [ divdt (Ass) [l
[MEGITY ¥}
[ 1 rms (A) [l
[ THD 1 (26) O
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4.6.5 EN50160
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This function allows the automatic evaluation according to EN50160 or other standards.

1) Select Limit and Percentile

After selecting the datafile(s) for power quality evaluation the limit values and

corresponding percentil can be selected or individually defined. Predefined templates are
available for EN50160, IEC61000-2-2, IEC61000-2-4, IEEE519, FoL standards. Other

templates can be added by oneself or by NEO Messtechnik.

Default limits (from data) . These limits cannot be changed.
QUANTITY LOWER LIMIT UPPER LIMIT PERCENTILELIMIT | A 4 CREATENEW
7' i Frequency
[F [Pl Frequency (10s) | 99.0% 101.0% >=99.5% DUPLICATE
E Frequency (10s) ¥ 94.0% 104.0% =100.0% L ) REMOVE
W Frequency (10s) a 101.0% >=99.5%
[P Frequency (105) | 99.0% >=99.5%
[~ E Frequency (10s) |:| 104.0% =100.0% e} *EN 50160
[l Frequency (105) O 94.0% =100.0%
7 [ Voltage [
E Voltage (10min) @ 90.0% 110.0% >=95.0%
I~ [ Voltage (10min) | 85.0% 110.0% =100.0%
[ Voltage (10min) O - 110.0% >=95.0%
I [ Voltage (10min) ] 90.0% >=95.0%
I Valtane (10min) M _ 110.0% =100.0%
2) Select time-intervall (Note: Multiple data files can be analysed together)
3) Analysis and Report visualisations see:

The table shows all parameters and the limits according to EN50160. The limits may also be
applied to other limits (see IEC61000-2-4).

B .. | E S|

= COLLAPSE = EXPAND EXPORT

QUANTITY umIT INTERVAL MIN*/MAX OUT MIN*/MAX OUT MIN*/MAX% OUT FITS
=[] Total v Yes
' [2] Frequency (50Hz) 3~ ¥ Yes
[ [ Frequency 995% 99%-101% 108 50.01Hz/50.02Hz/0% v Ves
L Frequency 100% | 94%-100% 105 [ 50.01Hzr50.02Hz/0% [ Yes
7 [ voltage 230%) [ [ [ue |2 3 | ves
I [RJ Voltage 95% 90%-110% 10min 221.95V/224.24V/0% 224.48/226.87V/0% 224.20/226.63V/0% o Yes
[ [ Vottage 100% 85%-110% 10min 221.95V/224.20V/0% 224,ABN/226.47/0% 224.29V/226.63V/0% v Ves
[ Flicker | | [T [E: 3 | ves
C W PTosx <=1 10min 0/0% 0/0% 0/0% v Ves
[ Unbalance U | | [ | \ [V Yes
= Negative 95% <=2% 10min 0.19%/0% v Ves
< [0 signals U | | X |12 B [ ves
© [ f - 216.66H2 9% <=0% 3 0.16% Uref/0% 0.16% Uref/0% 0.16% Uref/0% v Ves
T [@THOU | | [t [E: 13 [ Yes
© B ™HD U 9s% <=8% 10min 1.8% Uh1/0% 1.66% Uh1/0% 1.55% Uh1/0% v Ves
7 (7] Harm. U (10min) | | X [E: 13 | Yes
R U (50H2) 95% 10min 97.48% Un1/0% 98.45% Un1/0% 98.52% Un1/0% v Ves
| U h2 (100Hz) 95% [<=2% [10min [0.05% Un1/0% [0.03% UR1/0% [0.04% Un1/0% [ Ves
F [ U h3 (150H2) 95% <=5% 10min 0.66% Uh1/0% 0.78% Uh1/0% 0.85% Un1/0% o Ves
1= B U 4 200H2) 95% [<=1% [10min 0.04% un1/0% 0.05% un170% [0.04% Un1/0% [ ves
[ U hs 250Hz) 95% <=6% 10min 1.19% Un1/0% 0.88% Uh1/0% 0.76% Uh1/0% 7 Ves
= B U 6 (300Hz) 95% [<=05% [10min [0.02% Un1/0% [0.03% Un1/0% [0.01% un1/0% [ ves
[ m 11 h7 (150H7) 95% <=5% 10min N.T72% LIh1/0% NT71% 1Ih1/0% NAR% LIK1/0% o Voo

1) Limit:
2) Interval:

3) MIN*/MAX/%Out:

Defined limit

Defined time-interval for evaluation

MIN*...Minimal m

easured value

MAX...Maximal measured value

%Out...Number o

f samples out of limit
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Event list
The following table shows the Event statistics and classifications.

Depending on length and extrema of voltage events, the different events will be counted.

UNIPEDE <0 - 100ms)| <100ms - 500ms) | <500ms - 1.0s) | <1.05 - 3.0s) | <3.05 - 20.0s) | <20.05 - 1min) | <1min - 3min)| >=3min| TOTAL

L2 0 0 0 0 0 0 0 0 0

L3 0 0 0 0 0 0 0 0 0
7R <5.0%- 40.0%) [ 0 | o 0 [ 0 [} [] ]
[ L1 0 0 0 0 0 0 0 0 0
r12 0 0 0 0 0 0 0 0 0
- L3 0 0 0 0 0 0 0 0 0
FR <0-50% [ 0 4 0 [ 4 [ 8 16
[ L1 0 0 1 0 0 1 0 2 4
12 0 0 1 0 0 1 0 2 4
o L3 0 0 1 0 0 1 0 2 4
B Interuption: <0 - ¢ 16 4 1 0 0 4 0 8 33
[ L 2 o 1 0 0 1 0 2 6
Fo12 4 1 0 0 0 1 0 2 8
- L3 5 2 0 0 0 1 (1] 2 10
B Total with: <0 - 5. 14 1 4 0 0 4 4 8 35
[ L1 2 0 1 0 0 1 1 2 7
r 2 3 0 1 0 0 1 1 2 8
- L3 4 o 1 0 0 1 1 2 9
B Totalwithout: <0-| 14 1 0 0 0 0 4 0 19
[ L1 2 0 0 0 0 0 1 0 3
12 3 0 0 0 0 0 1 0 4
e L3 4 0 0 0 0 0 1 0 5

Voltage Harmonics
The following FFT chart shows 95% quantil,

max and limit value of the voltage harmonics.

150
100
10
e = 3008
”
.
” "
- - - -
1 00¢
" " - J e " IR »
01
O-D‘ 1 I 1 1 1 [ T 0 1 0 0 0 T T 1 T 1 i I T
2 3 4 5 6 7 8 10 n 12 13 14 15 16 ” 18 19 20 il 2 3 24 25
Event list
All events are listed with phase information date and time.
First group
12:54:34,036 vy
09.11.2020 Disabled v
— Second group Sort (by time)
1;9011102903239 Disabled v From latest A4 SHOW IN GRAPHS COLLAPSE EXPAND
VENTS LIST (5 RECORD/S) | |pateaTime | event Tvee | quanTITY PHASE \

|
2%
= BROWSE
EXPORT PDF
EXPORT CSV
DETAILS

Bidi_Ladestation, BIDI_CHARGE_DISCHARGE_X1_1, Unnamed
Bidi_Ladestation, BIDI_CHARGE_DISCHARGE_X1_1, Unnamed

X 00.11.2020 12:54:34.036
Bidi_Ladestation, BID|_CHARGE_DISCHARGE_X1_1, Unnamed

09.11.2020 12:56:23.831
09.11.2020 13:01:09.329
00.11.2020 13:01:09.320
00.11.2020 13:01:09.339

[&) Rapid Voltage Changes | iy U rms
[ Rapid Voltage Changes | iy U rms
[& Rapid Voltage Changes |[f U rms
[I& Rapid Voitage Changes ([ U rms
[& Rapid Voltage Changes |[fiy U rms

Bidi_Ladestation, BIDI_CHARGE_DISCHARGE_X1_1, Unnamed
Bidi_Ladestation, EID|_CHARGE_DISCHARGE X1_1, Unnamed

Rapid Voltage changes (RVCs)
Rapid voltage changes are by depth and changes per hour.

[@) RVCH: dmax = 1.11%; dc = 1.09%
[@) RVCH: dmax = 1.07%; dc = 1.01%;
[@) RVCH: dmax = 1.32% dc = 1.21%;
[@) RVCH: dmax = 1.67%; dc = 1.24%
[@) RVCH: dmax = 1.26% dc = 1.21%;

Page 63 of 76

o0

MESSTECHNIK



0200

MESSTECHNIK
dmax [% Un] CHANGES PER HOUR [/h] HOURS PERCENTILE
U 0/6 1000
oo /6 1000
3 0/6 100.0
7B 1.5 < dmax <= 2,5 re=10 Above / 0K oK
1 u 0/6 1000
12 0/6 1000
- 3 0/6 100.0
& 1.0 <dmax <= 1.5 r<=100 Above / 0K (3
u 0/6 100.0
t 12 0/6 1000
13 /6 1000
[ dmax <= 1,0 r <= 1000 Above / OK oK
u 0/6 1000
12 0/6 1000
13 0/6 1000
Rapid Voltage Changes: Table 2
dmax < 3,0 re=1
dmax < 2.5 1<retd L1:4/2 11:333
dmax < 1,5 10<r<100 L2: 472 12:333
dmax < 1,0 100 < r < 1000 13:4/2 13:33.3
ITIC curve

The ITIC curve is an additional visualization to show and classify events. The events will be
shown in different colors as points, depending on phase. Points outside the ITIC area, can

affect electronic equipment.

500%

475%-|
450%-|
425%-|
400%-]
375%-
350%-]
325%-(
300%-|
275%-
250%-1
225%-
200%-|
175%-
150%-]
125%-

100%-

.

75%-]

50%-]

25%-]

0%- PR — - I - - -
0,00¢ )
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4.6.6 Data Export options

There are several options to export data.

Option 1. Exportin Main tab

W | EXPORT

This option allows to export data of one or multiple datafiles together with full storage rate for
time series data respective full sampling rate for Transients.

2" MESSDATEN # EINSTELLUNGEN [ Panel in Vordergrund (] { 2&20
WirapHEN  ul FFT PQM | EXPORT 1 s
[ DATEN AUSWAHLEN X
Suche PERIODIC 5
A BENUTZER | [l] PROJEKT | #hy MESSUNG m‘ X REDUZ SERWEITERN
'
MESSLISTE (EVENTS) STARTZEIT ENDZEIT  [seL| |~ EvewTs | | ~ AuswanL:
[2] BGO2 (2 projets) | i Transiente (1198 EVENTS) Bidi_Ladestation, BID|_CHARGE_DISCHARGE_X A
N i X L (unbenannt)
- [1] Bidi Ladestation (2 projets) & (@) 09.11.2020 00:00:00.000 (1198 EVENTS)
[@] BIDI_CHARGE_DISCHARGE X1_1 (System1... :32:09,196 - Bedingung: | rms (Limit: -2.0/16.0), 4 ANSIENTE (1 EVENTS)
L . " ; . - Triggerzeit: 09.11.2020 12:32:09.196
09.11.202012:32:09 | 09.11.202013:12:18 EI( 3 [ 12:32:08,216 - Bedingung: | rms (Limit: -2.0/16.0), |[] Bedingung: | rms (Limit: -2.0/16.0), Fenster
@ unbenannt (TRA) 09112020 141503 09.11.202016:08:14 [] [, ] 12:48:26,636 - Bedingung: | rms (Limit: -2.0/16.0), |[]
[ unbenannt (DIS) 09.11.202015:19:20  09.11.2020 16:07:58 [] [~ W] 12:48:26,646 - Bedingung: | rms (Limit: -2.0/16.0), |[]
] unbenannt (TRA) 10.11.2020 10:11:51 10.11.2020 10:20:55 |[] [ 12:53:23,017 - Bedingung: | rms (Limit: -2.0/16.0), |[]
] unbenannt (TRA) 10.11.2020 10:35:36  10.11.202010:35:36  [] [~ W 12:53:23,027 - Bedingung: | rms (Limit: -2.0/16.0), |[]

1) Start “Export function”

2) Select between Periodic (Time-Series) or Events (Raw Data for Transients)
3) Select data file

4) Select transient respective parameters to export and time-range

Option 2: Export in visualization (chart, FFT, Event, ...)

Note: this option will only export averaged data for the shown time-frame. It will not export
data in storage or sampling rate.

@ GRAPHS
<ADD DATA CHANGE REMOVE (TIAE WINDOVY [ openrerors. 3
From: 09.11.2020 13:28:00,000 N
A TAl To: 09.11.2020 17:51:14,000 - Lin s Max\:l Lin |v|Max 1 Lin |~ Max\:] [@] TOCLIPBOARD
MEASURE quanmTy [ DETALS
(4h 23m 145) 1 Auto || Min Auto |v| Min 0 Auto |v | Min 0 POF
SELECTED DATA | | |crar| T T
[® Cursor 1: 09.11.2020 15:39:37,000 = li csv
[®) Cursor 2: off —— | — A= =]+ T
A= | X || 42 ¥ il
) Bidi_Ladestation; BIDI_CHARGE... (@) - 0 | — z L 2
i POWER: | rms[A] (AVG) ® 1~ 16,13 — T
A s - st e v
g L1 1 rms = 13.751A =10 %"’W e RS
NS —
i L2 1 rms = 14.191A — @ 14 mmw
[ L3 1 rms = 13.626A — @
N rms - 0.194 =l 12
Tlrms = 13.873A =) g
b ® ES 10
z
£ ]
Ii.;;
= 6
[=]
8
4
2
2097m | Semmr 2Tl ,,,,,,,J,,,,,,,,,, -
13:28:00,000 130000000 142000000 144000000 150000000 152000000 154000000 160000000 162:00000 164000000 170000000 1

09.11.2020 09.11.2020 09.11.2020 09.11.2020 09.11.2020 09.11.2020 09.11.2020 09.11.2020  09.11.2020 09.11.2020 09.11.2020

1) Select time-frame or use Zoom-function to define time-frame for export
2) Press “Export” and select one of the export options
CSV / PDF / CLIPBOARD
3) Click on “Open Reports” to open the directory where the exported data are stored
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4.6.7 Automatic Report Generator

PDF |
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This function allows creating automatic reports with customizable templates. Any kind of

stored parameter can be displayed in various visualisations like XY-Chart, FFT-Chart,

Transient View etc.

4.6.7.1 How to generate a report

After opening report function via click on “PDF” the report generator screen will appear.

@ ror

Search \
4 USRR (W] PROJECT | Wy MEASURE

Measurements list (1) | Timestent

Template Manager

<|

= COLLAPSE < EXPAND

| L] NEO demo (3 Project/s)
[ DEMO (-) 2 Measurements)

(@] Demo Meas 02 (FLI, PQM) 13.06.2006 00:00:00
m EN50160 HF DIS TRA (AC) (2 Measurements)
[ EV_CHARGER_150KHZ (System1) (2 Measureme

MODULES HARM + |-HARM  w

Measurement Info:
Location:
ELCOM, as.
Note:
Periodic Measurement

1) Select one or more data files

2) Select one templates
3) Define time-frame
4) Press “Export PDF”

™ Demo Meas 01 (FFT, FFP, POW, ENE, SYM, RN 07.06.2006 12:27:00 | 11.06.2006 23:58:00 mﬂ

21.06.2006 00:00:00 [

Measurements (1items) | Templates (1 items)
NEO demo ~ B [§8] TempTest1 (27 items)
DEMO

Demo Meas 01

# ADD CHANGE REMOVE
Time Window:

Time start: Time end:

07.062006 pimiy 3 11.06.2006 iy

12:26:59,000 E= 23:59:02,000 B

,@‘H‘l‘

exeorTPDF 4

[l OPENREPORTs = D

CLOSE

Afterwards the report will be generated. A popup window will ask for having the report

in one merged file or individual files for the different data files and data types.

5) The reports are stored in the folder defined at settings and can be opened by

pressing (5).
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4.6.7.2 How to create a new template
After opening the report generator panel (PDF), you can add, change or remove templates:

[#] ADD CHANGE REMOVE EXPORT PDF

After adding a new template via “Add” you can define a name for the template in the popup

window:;

@ New name X

Mew name:

¥ CONFRM CLOSE

The idea of creating templates follows a modular block system.

(@ roF Template editor X
Template name: UIPQS =] ADD_NEW MODE Alias (optional): [©] PreviEW
TEMPLATE Basics 2 5 3
[BASIC SETTINGS] 7 —
- L
1 <} Footer Object type:

n Image/LOGO v

<= New page 9

<» Meas. info Image:

= Text =

URL:
< Image
< GraphXT Font size:
1R [[]Bold
<}+ Graph Spectr D iatic
Font color ] Underline
[ steikeout
3 CONFIRM 4
U mrow
hd) SAVE
CLOSE

1) First add a new “block” by pressing “+”

2) Select one of the visualization, design and text options
3) Select the quantities or configure the visualization

4) Confirm the setup for the “block”

5) Start again with (1)
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Example: Adding a XY-Chart for voltage and current on one page
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[
| Template name: UIPQS =] ADD_NEW MODE Alias (optional):
‘ TEMPLATE Basic settings - s
) [BASIC SETTINGS] [ | (=] . & COMAPSE || @ EXPAND
1] 1 " Header Quantities |
- Footer =) POWER |RMS [MIN [MAX
o Newpsge | 2 :_EUrms(V) 4 v ][]
— Fwrw 000
‘ et TR 0ooo
. F Qe O 00
“ Image 1 I
- Qe ooo
+ (D NS R 800
<= Graph Spectra [ Cos phi () OO d
[ BPFO) (]
W alfe u (%) O 0 >
[ Wit o
[l PWHD U (%) (R
[ PWHDI (%) O O O
73 FFT (50/60H2) |RMS |MIN | MAX
[ Wum (]
F e O
) 0
‘ W Q (var) O
|
1) Add new block
2) Select block for new page and press confirm (7)
3) Add new block (1) and select Graph XT
4) Select Voltage Urms
5) Select page style, legend off/on and line style
6) Phase selection
7) Confirm
8) Save

[©] PReEViEW

‘
‘ LegendoN | 5

5 PORTRAIT

ey
PHASES_MASK:
Phase: L1 6

Phase: L2

Phase: L3

Phase: N

Phase: T

3 CONFIRM 7

U mrow

& s

CLOSE

= Repeat the whole procedure and select in the next step Current | rms.

After selecting a datafile and the new template you can generate your report

%

MESSTECHNIK

NEO Messtechnik
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4.6.8 Data Analysis on PC/ Copy data of instrument

All data can be analyzed on your personal computer. There are two options to copy the data:

Option 1. Copy data folder to your PC
For this option only the report tool needs to be installed on your PC.

1) Copy whether the data folder, where all measurements are stored, of your instrument,
EMAData

or the folder of the measurement to your PC
4041
Measurement 1
Measurement 2
2) The easiest way is to copy the folder to the exact same path of the installation folder. If

you use another directory, you need to adjust the data path (3) in the settings of report
tool, see screenshot:

1 'RYDATA ¥ SETTINGS
?’ 2 TINGS
il CLIENT SETUP
MAIN SETTINGS OTHER SETTINGS ABOUT
Comunication
Server IP address: Port:
127.0.0.1 7001
Print setup
Print to
HP LaserJet 2300 PCL6 Class Driver v
Protocol label
ENA-REPORT
Data path
% CAENA_MULTI, 3 FIG\ENAData\ENAData1_4ua4| | £
Phases
Phase names:
L1 L2 L2 N T G
Phase names (SYMM):
P N z T

Phase colors:

v Jama & =

Option 2: Remote data transfer via Measure mode
For this option the full software (Measure and Report tool) needs to be installed on your PC

and the measurement instruments needs to be in the same network (LAN). This option is
especially helpful, if you have multiple instruments connected in the same network. You easily
can transfer data to your personal computer of multiple devices and can check live values,
storage space and other parameters. How to setup this option is described in the software
manual.
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5 Further Manuals and Links

There are a couple of additional manuals and information available for our products.

All information can be found on our webpage in the download section.

www.neo-messtechnik.com

= Technical Reference Manual
Describes the basics of power and power quality calculations with all formulas and
calculations.
= Accessories Manual
Shows technical data of all sensors. For all current sensors detailed technical
information are found as well as accuracy specifications for different applications and
use-cases.
= Measurement Software Manual
Detailed information for the measurement software with all functionalities described.
= Classical Report Tool Manual
Detailed information for the classical report tool, detailed description to all analysis
and data visualization functionalities.
» NEO Messtechnik Brochure
Showing all products and accessories available.
= Quick Start Manual

This quick start manual is available online and as PDF.
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ANALOG HV LV
Voltage 4 -
Channel Current - 6 (LEMO) 5(LEMO)
Analog Input - 2(DSUB15) 3 (DSUB15)
+1600Vp
Voltage -
+800Vp
Input
Clamp -
Range Current +10Vp MAX
Rogowski -
Analog Input - +10Vp MAX
DC Accuracy +0.05%FS +0.05%FS
Voltage 1 -
Clamp -
1,2,5,10x1,2,5,10/ 1,5
Rogowski -
Gain Current
Integrator@50Hz - 1,10
Direct Current - -
Analog Input - 1,2,5,10

Gain Linearity

20ppm (MAX)

Gain Drift Range

20ppm/K (MAX)

Offset Drift

6MV/K (MAX)

26UV/K (MAX)

Input Resistance

10Mohm

10Mohm

Type
ADC

SAR

Data rate

1Msps(MAX)

Analog

510kHz 4th Order Butterworth

-3dB BW | Digital
(FIR)

241kHz@1Msps
160kHz@600ksps
121kHz@500ksps
70kHz@144ksps

68kHz@140ksps

11.5kHz@24ksps

Filter
Bandwidth

9.6kHz@20ksps,140ksps
3.1kHz@12ksps,6ksps
2.6kHz@10ksps,5ksps

-0.1dB
BW

Analog

160kHz 4th Order Butterworth

Digital
(FIR)

220kHz@1Msps
153kHz@500ksps
110kHz@600ksp
68kHz@144ksps
66kHz@140ksps

11kHz@24ksps

9.2kHz@20ksps,140ksps
3kHz@12ksps,6ksps
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‘ ‘ 2.5kHz@10ksps,5ksps
Measuring |-3dB 510 kHz
BandWidth | -0.1dB 160kHz
Typical SNR 90dB
Typical CMRR 85dB
Current Sensor Power - +15V(1.3A),12V(1A),3.3V(1A)
Sensor Current - 1 TEDS for All CH
TEDS Analog Input - 1 TEDS for All CH
Isolation Type CH-CH Sensor Isolation
Isolation Voltage 6kVp Sensor Isolation
ANALOG HV LV
Voltage 4 -
Channel Current - 6 (LEMO) 5(LEMO)
Analog Input - 2(DSUB15) 3 (DSUB15)
Nom. £500Vrms
Voltage -
(+1,600Vp MAX)
Input
Clamp - +10Vp MAX
Range Current
Rogowski - +2Vp MAX
Analog Input - +10Vp MAX
DC Accuracy +0.05%FS +0.05%FS
Voltage 1 -
Clamp - 1,2,5,10
Rogowski - 1,10,100,1000
Gain Current
Integrator@50Hz - 1,10
Direct Current - -
Analog Input - 1,2,5,10

Gain Linearity

10ppm (MAX)

Gain Drift Range

10ppm/K (MAX)

Offset Drift 6mV/K (MAX) 9uV/K (MAX)
Input Resistance 10Mohm 10Mohm
Type Delta-Sigma
ADC Oversampling Frequency 9MHz(Typ.)
Data rate 144ksps(MAX)
Analog 630kHz 4th Order Butterworth
No FIR filter 68kHz@140ksps
One FIR 700
9.6kHz@20ksps,140ksps
order
Filter -3dB BW | Digital
. Two FIR 700
Bandwidth (FIR) 3.1kHz@12ksps,6ksps
order
Two FIR 700
2.6kHz@10ksps,5ksps
order
Analog 320kHz 4th Order Butterworth
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No FIR filter 66kHz@140ksps
One FIR 700
9.2kHz@20ksps,140ksps
order
-0.1dB Digital
Two FIR 700
BW (FIR) 3kHz@12ksps,6ksps
order
Two FIR 700
2.5kHz@10ksps,5ksps
order
Measuring |-3dB 68kHz
BandWidth | -0.1dB 66kHz
Typical SNR 95dB
Typical CMRR 90dB
Current Sensor Power - +15V(1.3A),9V(1A),3.3V(1A)
Sensor Current - 1 TEDS/CH
TEDS Analog Input - 1 TEDS for All CH
Isolation Type CH-CH Sensor Isolation
Isolation Voltage 6kVp Sensor Isolation
6.3 Digital Inputs
Channel 2

Isolation Type

CH-GND 3kVp Isolation

Schematic

Buffer Input, 1MQ Input Impedance

Digital Input Positive Trigger Voltage

Adjustable 0~50V (CH1~2)

Negative Trigger Voltage

Adjustable 0~50V (CH1~2)

Trigger Resolution

12mv

EXT Power for DI

12V, Not Isolated

Channel 2

Isolation Type CH-CH

Schematic Photo MOS Dry contact, 25Q Output Impedance
Digital Output

Load Voltage 350V MAX

Load Current 0.3A MAX

Load Power 300mW MAX

CH 1
CAN Isolation Type CH-GND

Termination Resistor

None, 100Q Selectable

CH 1

Isolation Type CH-GND
RS485

Termination Resistor 120Q

Schematic 5V, 1.2k Pullup Pulldown Resistor
GPS Possible

Measurement Category @<Pollution Degree 2

CATIII 1000Vrms, CATIV 600Vrms

Surge

+4000V +4000V

Burst

+4000V +4000V
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Processor IntelPATOM™
Storage SSD 256GB x2 (MAX)
Display 10.1inch TFT

PC interface

3x USB, 1x Ethernet, 1x HDMI, WiFi

Power supply

90~250VAC / 47~63Hz

UPS (Interruption)

2hours (Typ.), Battery Gauge LED

Power consumption Typ. 40W
Weight 4.1Kg
Size (width x length x height) 298 x 225 x 95 mm
Operating 0°C ~ +60°C
Temperature range
Storing -20°C ~ +80°C

6.5 Scope of Delivery

Besides the instrument, the following additional components are provided as seen below.

>

(Touch pencil)

(PQAS000)

6.6 Accessories

(Power cable)

(Bag)

Please check the NEO Messtechnik brochure or webpage (www.neo-messtechnik.com) to

see all available accessories for the instrument.
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7 Maintenance and Care

Regular calibration

The Instrument must be calibrated at regular intervals as determined by the accuracy
requirements of the application. For most applications a one-year cycle is appropriate.
Accuracy specifications are only guaranteed if adjustments are made at regular calibration
intervals. Accuracy specifications are not guaranteed unless a one-year calibration cycle is
followed. Calibration cycles beyond 2 years are not recommended for any application.
Regardless of which calibration cycle you choose, it is always a good to perform a complete
readjustment at each calibration cycle. This keeps the instrument within specification for the
next calibration cycle and provides the best stability in the long run. Before your instrument is

delivered, it is calibrated. Detailed calibration reports can be requested.

Service & Repair

The team of NEO Messtechnik performs any kinds of service and repairs to your system to
assure a safe and proper operation in the future. Contact us for more information. Maintenance

work should be done by NEO Messtechnik only.

Training

We offer various training options (In-House, On-Site, Remote). Contact your local distributor
or NEO Messtechnik directly.

Measurement Service
We are happy to execute measurement services for our clients. From supporting measurement

setups, data analysis to complete measurements with measurement reports we offer the full

scope of services.
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Initial Version of Manual

Adding Report New chapter

Adding PMU functionality

Events, Alarms, Disturbance, EN50160
Picture Connection

Measure and Analysis updates

EN50160, PQM, Events, Multisystems, Export
PQAS8000H

Events description

Report Generator

When you are working with our products we want to provide you with the
greatest possible benefits. If you need any support, we are her to assist you.

Austria:

Sonnweg 4,
A-2871 Zbbern
+43 2642 20 301

support@neo-messtechnik.com

www.neo-messtechnik.com
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Switzerland:
Moosacherstrasse 15,
CH-8804 Au
+41 44 727 75 50
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