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imc POLARES

Version 2.5, 05.09.2011

Note

your safety[ 8™

Please observe the instructions and warnings for your safety in chapter foreword "Information for

Disclaimer of liability
The contents of this documentation have been carefully checked

for consistency with the hardware and software systems described.

Nevertheless, it is impossible to completely rule out
inconsistencies, so that we decline to offer any guarantee of total
conformity.

The statements made in this document are regularly checked and

any necessary corrections are reflected in subsequent editions. We

gratefully accept any suggestions for improvements.

We reserve the right to make technical modifications of the
systems.

Version 2.5
Release 05.09.2011
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Copyright
Copyright © imc MeR3systeme GmbH 2009

This document shall not be transmitted or reproduced, nor shall
its contents be exploited or disclosed to third parties without
prior written consent from imc-. Offenders will be liable for
damages. All rights, including rights created by patent grant or
registration of a utility model or design, are reserved

Registered Trademarks

imc POLARES, imc miniPOLARES are registered trademarks of
imc MeRsysteme GmbH.

Other designations in this manual might be trademarks whose
useby third parties for their own purposes would infringe the
rights of the owner.



imc Customer Support - Hotline 5

2 imc Customer Support - Hotline

Germany:

imc Mel3systeme GmbH
Phone: @ 030/46 7090 - 26
Fax: § 030/4 63 15 76
WWW: www.imc-berlin.com
e-mail: hotline@imc-berlin.de

For our international partners see www.imc-berlin.com and click to International Distributors

When requesting telephone consultation, please be prepared to state the serial numbers for your device
and for your software's data carrier, and have this manual present. Thanks!
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3 Foreword

Purpose of the manual

This manual generally describes the installation, commissioning, parameterization and operation of the power
quality recorder imc POLARES.

Target audience

This manual is intended for project engineers, commissioning and operating personnel in electrical systems
and power plants.

Validity of the manual
This manual is valid for the power quality recorder imc POLARES.

Additional support
For any questions concerning your system, please contact your local imc representative.

Power Quality Recorder imc POLARES, System manual
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3.1  Copyright-note for Open-Source-products

Copyright (c) 1998 - 2008, Paul Johnston & Contributors (http://pajhome.org.uk/crypt/md5/index.html)
All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.

Neither the name of the author nor the names of its contributors may be used to endorse or promote products
derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

Power Quality Recorder imc POLARES, System manual
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8 imc POLARES

3.2 Information for your safety

This manual does not represent a complete listing of all the safety measures required to operate he equipment
(module, device) since specific operating conditions may make further measures necessary.

However, it contains information which you have to observe in order to ensure your personal safety and in order to
avoid material damage. The information is highlighted by a warning triangle and, depending on the degree of danger,
is shown as follows:

Danger

indicates that death, severe personal injury or substantial property damage can result if proper
precautions are not taken.

Warning

indicates that death, severe personal injury or substantial property damage can result if proper
precautions are not taken.

Caution

indicates that minor personal injury or property damage can result if proper precautions are not
taken. This particularly applies to damage on or in the device itself and consequential damage
thereof.

> > >

Attention

indicates that property damage can result if proper precautions are not taken.

‘ Note

indicates information about the device or respective part of these operating instructions which is
essential to highlight.

Power Quality Recorder imc POLARES, System manual
2.5, Release 05.09.2011
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3.3  Qualified personnel

Qualified personnel

Commissioning and operation of the equipment (module, device) described in this manual may
only be performed by qualified personnel. Qualified personnel, in the context of the safety
information contained in this manual, are persons authorized to commission, start-up, ground and
label devices, systems and circuits according to all applicable safety standards.

Use for the intended purpose

The equipment (device, module) may only be used for the applications specified in the catalog and
the technical manual, and only in connection with OEM devices and components recommended
and approved by imc-.

The prerequisites for trouble-free, reliable operation of the product include proper transport, proper
storage, proper installation and assembly, as well as proper operation and maintenance.

When operating electrical equipment, certain parts of this equipment are subject to dangerous
voltage levels. Therefore, improper handling can result in serious injury or equipment damage:

0 The equipment must be grounded at the PG terminal before making any connections
whatsoever.

U Dangerous voltages may occur in all circuit components connected to the inputs or
power supply.

4 Dangerous voltages due to capacitor memory may still exist in the equipment even after
it has been disconnected from the power supply or input circuits.

4 Equipment with current transformer circuits must never be operated in any state where
the current transformer circuits are open-circuited.

U The operating limits specified in the manual and in the operating instructions must not be
exceeded at any time (including inspection and commissioning).

The parameter value limits stated in the instructions may not be exceeded; this also applies to
inspection and commissioning situations.

3.4  Disclaimer of liability

The contents of this documentation have been carefully checked for consistency with the hardware and software
systems described. Nevertheless, it is impossible to completely rule out inconsistencies, so that we decline to offer
any guarantee of total conformity.

The statements made in this document are regularly checked and any necessary corrections are reflected in
subsequent editions. We gratefully accept any suggestions for improvements.

We reserve the right to make technical modifications of the systems.

Power Quality Recorder imc POLARES, System manual
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4  Guidelines

4.1  Certificates and Quality Management

imc holds DIN-EN-ISO-9001 certification since May 1995.

You can download an English version of the CE Certification on our Webpage:
http://www.imc-berlin.de/qualitaetssicherung. Current certificates and information about the imc quality
system can be found on the Webpage: http://www.imc-berlin.com in section Customer Support.

For further information, please contact our hotline!l 5".

4.2 imc Guarantee

Subject to imc Mel3systeme GmbH's general terms and conditions.

4.3 ElektroG, RoHS, WEEE

The company imc Mel3systeme GmbH is registered under the following number:
WEEE Reg.- # DE 43368136

Brand: imcDevices

Category 9: Monitoring and control instruments exclusively for commercial use
Valid as of 24.11.2005

Our products fall under Category 9, "Monitoring and control instruments exclusively for commercial use"
and are thus at this time exempted from the RoHS guidelines 2002/95/EG.

The law (ElektroG) governing electrical and electronic equipment was announced on March 23, 2005 in the German Federal Law
Gazette. This law implements two European guidelines in German jurisdiction. The guideline 2002/95/EG serves "to impose
restrictions on the use of hazardous materials in electrical and electronic devices". In English-speaking countries, it is abbreviated as
"RoHS" ("Restriction of Hazardous Substances").

The second guideline, 2002/96/EG "on waste electrical and electronics equipment" institutes mandatory acceptance of returned used
equipment and for its recycling; it is commonly referred to as WEEE guidelines ("Waste on Electric and Electronic Equipment”).

The foundation "Elektro-Altgerate Register" in Germany is the "Manufacturers’ clearing house" in terms of the law on electric and
electronic equipment ("ElektroG"). This foundation has been appointed to execute the mandatory regulations.

Power Quality Recorder imc POLARES, System manual
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4.4 CE-Certification

Conformity Declaration Imc "“’“‘"‘%

niegraied measuremant & oonlbicl

imc MeRsysteme GmbH
Voltastrale 5, D-13355 Berlin,

hereby declares that our product

imec POLARES
in all its model varieties

canforms to the fallowing applicable standards: ' F

EC Low Voltage Directive 2006/ 95/EEC®
{implemented in Germany 2s the 1% regulation of the Device And Product Safety Law GPSG)

EMC Directive 2004/108/EEC
{implemented in Germany as tha EMC-Law EMYG)

The system was designed, constructed and tested in accordance with the regulations delineated in

Safety Regulations for electric measurement, open and clesed-loop control
and laboratory devices DIN EN &1 010-1:2002

and was subjected to a thareugh routing test before shipment and laft the praduction facility in perfect
condition®.

, "

L2
Dipl. Ing. Josef Schwan Dipl. Ing. Michae! Scheibner-Aden
Production Department Head Quality Assurance Manager

! This canfamily daclsration perains fundzmentaly only b2 the syslem as deliverad by ime. The user is solely respansible for
sitarafions and expansions ags wall as for ansuring the alersd system's compliancs with the applicable EC-airachives,

* Harmonizad standards:

CIN EN ST326:2004 (produst standsnd): conforms o requinemants for aleciromegnatic immomify mgasunnmgnts of aquipment
intended far indosinal wse (@ per EWN 673267 tabie A1) and for Radio inferfarence Infansily Class A (EN §T326 fabde 21,

LM EN GT000-4-2:2037, -4-2: 2003, 4.4:2002, -4-5:2001, -4-8:2007 DIN EN 5507 1:2003

CHN EN T070-7:2002

3 Quallty management: ims holds DIN-EN-E0-5007 cantification since May 1995 ime's conformily to the woard-wide accepled
standaed DN SN 9001:2000 is altested fo by the Cerificate isswad July, 2006 by the socradited TOW CERT cerification body of
TUV Anlaganiechnik GmbH, ime's cedifcale regislralion aumber is 01 10085752,

05_POLARES_CE_I00_1_H dog

Power Quality Recorder imc POLARES, System manual
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&
Conformity Declaration Imc

integrated measurement & contral

imc MeBsysteme GmbH
Voltastralle 5, D-13355 Berlin,

hereby declares that our product

miniPOLARES

in all its model varieties

conforms to the following applicable standards: 12

EC Low Voltage Directive 2006/ 95/EEC*
(implemented in Germany as the 1% regulation of the Device And Product Safety Law GPSG)

EMC Directive 2004/108/EEC
(implemented in Germany as the EMC-Law EMVG)

The system was designed, constructed and tested in accordance with the regulations delineated in

Safety Regulations for electric measurement, open and closed-loop control
and laboratory devices DIN EN 61 010-1:2002

and was subjected to a thorough routine test before shipment and left the production facility in perfect

condition”.
Tmc MeBsysteme GmbH
Berlin, 2009-JUL-27 integrated measurement & control
Place and date of issue VoltastraBe 5
) 1’33’5%; Berlin
Tgiq‘!oq{: 9) 70 90-0
Dipl. Ing. (FH) Bertram Schaefer Dipl. Ing. Michael Scheibner-Aden
Development Department Quality Assurance Manager

' This conformity declaration pertains fundamentally only to the system as delivered by imc. The user is solely responsible for
alterations and expansions as well as for ensuring the altered system's compliance with the applicable EC-directives.

? Harmonized standards:

DIN EN 61326:2006 (product standard): conforms to requirements for electromagnetic immunity measurements of equipment
intended for industrial use (as per EN 61326/ table 1 and table A1) and for Radio Interference Intensity Class A (EN 61326 chapter
7.2 and CISPR 11).

DIN EN 61000-4-2:2001-12, -4-3:2003-11, -4-4:2005-07, -4-5:2001-12, -4-6:2001-12, DIN EN 55011:2003-08

DIN EN 61010-1:2002-08 incl. DIN EN 61010-1:2002-11 correction 1 + DIN EN 61010-1:2004-01 correction 2

3 Quality management: imc holds DIN-EN-IS0-9001 certification since May 1995. imc's cunfomﬂg to the world-wide accepted
standard DIN EN 9001:2008 is attested to by the Certificate issued Juni, 2009 by the accredited TUV Rheinland CERT GmbH.
imc's certificate registration number is 01 10085152,

Power Quality Recorder imc POLARES, System manual
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Guidelines 13

4.5 Product improvement

Dear Reader!

We at imc hope that you find this manual helpful and easy to use. To help us in further improving this
documentation, we would appreciate hearing any comments or suggestions you may have.

In particular, feel free to give us feedback regarding the following:
e Terminology or concepts which are poorly explained
e Concepts which should be explained in more depth
e Grammar or spelling errors
e Printing errors
Please send your comments to the following address:
imc Mess-Systeme GmbH
Customer Service Department
Voltastrasse 5
D - 13355 Berlin

Telephone: 0049 - 30 - 467 090 - 26
Telefax: 0049 - 30 - 463 15 76
e-mail: hotline@imc-berlin.de

Power Quality Recorder imc POLARES, System manual
2.5, Release 05.09.2011
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4.6  Important notes

4.6.1 Remarks Concerning EMC

imc POLARES satisfies the EMC requirements for unrestricted use in industrial settings.

Any additional devices connected to imc POLARES must satisfy the EMC requirements as specified by the
responsible authority (within Europe?) in Germany the BNetzA - "Bundesnetzagentur" (formerly BMPT-Vig.
No. 1046/84 or No. 243/91) or EC Guidelines 2004/108/EEC. All products which satisfy these requirements must
be appropriately marked by the manufacturer or display the CE certification marking.

Products not satisfying these requirements may only be used with special approval of the regulating body in
the country where operated.

All signal lines connected to imc POLARES must be shielded and the shielding must be grounded.

& Note

The EMC tests were carried out using shielded and grounded input and output cables with the exception of the
power cord. Observe this condition when designing your experiment to ensure high interference immunity and low
jamming.

:> Reference

See also General Notes \ Precautions for operation \ Grounding, shielding \ Shielding

2 f you are located outside Europe, please refer the appropriate EMC standards used in the country of operation.

4.6.2 FCC-Note

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to
Part 15 of the FCC Rules (CFR 15.105)3. These limits are designed to provide reasonable protection
against harmful interference in a residential installation. This equipment generates, uses, and can radiate
radio frequency energy and, if not installed and used in accordance with the instructions, may cause
harmful interference to radio communications. However, there is no guarantee that interference will not
occur in a particular installation. If this equipment does cause harmful interference to radio or television
reception, which can be determined by turning the equipment on and off, the user is encouraged to try to
correct the interference by one or more of the following measures:

¢ Reorient or relocate the receiving antenna.
¢ Increase the separation between the equipment and the receiver.

e Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

e Consult the dealer or an experienced radio or television technician for help.
Modifications

The FCC requires the user to be notified that any changes or modifications made to this device that are not
expressly approved by imc may void the user's authority to operate this equipment.

3FCC - United States Federal Communications Commission

4.6.3 Cables

Connections to this device must be made with shielded cables with metallic RFI/EMI connector hoods to
maintain compliance with FCC Rules and Regulations.

Power Quality Recorder imc POLARES, System manual
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4.6.4 Other Provisions

Industrial Safety

We certify that imc POLARES in all product configuration options corresponding to this documentation
conforms to the directives in the accident prevention regulations in "Electric Installations and Industrial
Equipment” (BGV-A3 of the Index of Accident Prevention Regulations of the Professional Guilds in

Germany).

This certification has the sole purpose of releasing imc from the obligation to have the electrical equipment
tested prior to first use (§ 5 Sec. 1, 4 of BGV-A3). This does not affect guarantee and liability regulations of

the civil code.

* formely VBG-4, refer http://www.bgfe.de

Power Quality Recorder imc POLARES, System manual
2.5, Release 05.09.2011


http://www.bgfe.de

5

16 imc POLARES

Introduction

5.1  Application

imc POLARES is a IEC 61000-4-30 Ed. 2 class A measurement device for integral measurement of power quality. It

encompasses all important quantities for the assessment of electrical supply networks at once. The user software

serves the purposes of rigging the device, taking measurements with online monitoring and composing a report of the

quality analysis.

imc POLARES enables you to measure on up to 4 differently configured leads with a resolution extending up to the
th

50

You can devise a variety of trigger mechanisms for long-term monitoring of events to freely configured short-term
measurements with 4 available input channels having sampling rates of up to 50 kHz for the monitoring of any
voltage or current events.

harmonic.

Along with the conventional trigger mechanisms which respond to the signal exceeding limit values which can be set,
it is also possible to set triggering conditions representing the signal deviating significantly from the expected curve
shape. Thus, as an example, any sudden signal deviations occurring during long-term monitoring which are due to
harmonics or brief voltage fluctuations (spikes) can be captured even if the magnitude of the deviation is much
smaller than the nominal value itself.

The long-term monitoring technique of measurements returns results with the following attributes: independent of
the option of triggered measurement mentioned previously, all relevant measurement data are recorded. imc
POLARES provides you with the ability to decide after the measurement what limits you wish to set for which quantity,
and thus what to consider in the evaluation of results. The incoming data are converted online by the signal processor
to useful information for the user. The data volume is reduced to the minimum necessary. This avoids the danger of
losing record of relevant events which lie inside the boundaries.

Wherever Complete Recording isn't possible, the European standard EN50160 forms the basis for proceeding. This
standard stipulates minimum requirements for inspection of power quality, in terms of the scope and the precision of
measurements taken. By collaborating with German power suppliers on its development, imc POLARES benefits from
large amounts of practical know-how which enables the scope of its functionality to go far beyond EN50160.

By using multiple imc POLARES units with an external real-time clock (GPS, DCF 77, NTP or IRIG-B), measured data
from different sources can be synchronously correlated. And with the help of the database module, it is possible to
search through the data for any events or limit overstepping, and then display and compare them. It is also possible to
synchronize multiple imc POLARES units even without a external clock, and to plot their respective data jointly in
correct chronological relationship.

imc POLARES main field of application is stationary network monitoring with subsequent evaluation. But short-term
measurements are also fully supported, in which highly fluctuating disturbance phenomena must be observed. For
this purpose, the data can be displayed online on the connected PC.

And if the device is intended for stationary operation for longer periods (such as many months), a special data storage
mode makes it possible for the measurement results to be generated on a daily or even a monthly basis for later
retrieval at the user's convenience.

In the examples below, the values assume the European low voltage grid frequency of 50Hz, and a phase-to-neutral
voltage of 230 Volt; for measurements of a 60 Hz grid or other voltages, the quantities must be converted/adapted
accordingly.

Power Quality Recorder imc POLARES, System manual
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5.2  Computation procedures
memory
data recordin RAMFLASH online processing
RAM DsP RAM DSP
-
measurement channels
FPGA
voltage Sync
current bCF
digital inputs
digital outputs
Interface Prozessor
Syno
FLASH
Firmware, OS
LAN Modem GPS 2
(RJ45) (RS232) (RS232) CF-Card

Concept of imc POLARES

The computations are performed in accordance with the standard IEC 61000-4-30 Ed.2 class A compliant for the

following:

o Frequency

e Magnitude of Supply Voltage

o Flicker
e Voltage D

ips, Swells, Interruptions

e Unbalance

e Harmonics

e Mains Sig

naling

e Time clock uncertainty

e Flagging

Note
imc POLARES is designed to be used in either 50 Hz or 60 Hz grids.

The sample values presented pertain to a low voltage power network of 50 Hz and 230 V; in
case of any deviations, the nominal voltage or network frequency is noted.

Power Quality Recorder imc POLARES, System manual
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5.2.1 Effective (RMS-) values

Calculation of the RMS values is calculated every half period over a complete period (20 ms @ 50 Hz or 16,66 ms @
60 Hz).

This consists in summing up the squared input voltage values and taking the root of the result, as per the equation:

Here, P stands for the number of samples. For a sampling frequency of 10 kHz and a network frequency of 50 Hz, P =
100.

5.2.2 Flicker

Calculation of the flicker proceeds according to the description of a flicker meter in the standard EN 610000-4-15
(IEC868). However, the entire structure has been replicated completely digitally, i.e. as a component of DSP
program. Flicker calculation is performed at a sampling rate of 100 Hz. This means that the values arrive at the
classifier at a rate of 100 Hz.

The flicker calculation's input signal is the squared mean value from the RMS-value filter. Block 3's weighting filter
(see standard) can be realized completely correctly by digital signal processing. Switching between ranges isn't
necessary, since calculation is performed with 32-bit Floating-Point numbers. Scaling of the output signal to the
means value of the input voltage (Block 1) comes after the weighting filter.

block 2 black 3 block 4 black 5

BP + (8,8 Hz) AVN | quadrierer +
weighting filter LF (300ms)

u{t) — squaring

l classifier — Pst

pfo

The classifier at the end of the chain (Block 5) computes Pgt. The classifier's operating range is < 20. Up to a Pgt <
10, the error limit of 5 % is adhered to.

‘ Note

l If there are very strong amplitude fluctuations which would cause a value of P, greater than 10,

the tolerance of £5% is no longer assured. In this case, the error cutoff depends on the
characteristic curve's interference and can range up to 12%.

Power Quality Recorder imc POLARES, System manual
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5.2.3 Rapid fluctuations of the RMS-value

Rapid changes in the RMS-values of voltage and current are recorded in the curve plots. For this purpose, a
patented procedure called Transitional Recording is used.

i W
300 300
280 H — 280
260 — 260
240 + g - 240
220 4 220
200 L omo
180 - - 180
160 - 180
140 L 140
120 4 L 120
100 4 L 100
20 | L&
50 | L&D
40 - L 40
20 A 20
o | & T | o
17:18:00 1718058 17:18:10

Fig 3-1 Curve plot of a voltage outage

The figure shows a voltage outage with data reduction. The crosses mark the sampled points of which the reduced
curve plot consists.

A "transition" always refers to a change from a stationary amplitude state to a new state, where state can also mean
a stretch of constant increase or decrease in amplitude. By comparing the slopes appearing within the curve to be
reduced, sudden changes of the curve's course can be detected. The procedure is designed to limit the resulting
curve plot's maximum deviation from the original signal.

The classic algorithm has been slightly modified for imc POLARES. Thus, within a tolerance band of 5 % around the
nominal voltage, the algorithm works at its default accuracy of 1,5 %, while outside of this band it works at twice that
level, namely 0,75 %. The values can be edited via the user interface. As a result, events such as voltage dips are
represented in very high precision while within the uninteresting "passing" region, the data is strongly reduced. By
extending the data format to 64 bits the bufferable time range between two points is increased so that for a constant
voltage, an obligatory data point must be recorded only after approx. 23 hours.

These steps increase the achievable reduction factor al the way to 1:20,000 without sacrificing relevant information.
Ideally, if the network is free from disturbances, there would be eight data points per week: one per day plus the
initial point. By contrast, any disturbances are recorded with time resolution of one-half period. In any case: no
threshold values need to be set.

Power Quality Recorder imc POLARES, System manual
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5.2.4 Events

Typical courses of the voltage RMS-value which can be characterized by the duration and depth1 of the amplitude,
are recorded by imc POLARES as events.

AT

AU

Fig 3-2 Event with duration and magnitude

The curve plots of the RMS-values serve as the source for the capture of events. While the deviation of the RMS-
value in one direction leads to the recording of a data point in a reduced curve plot, an event is always defined by
two transitions: one from the normal voltage level to the fault level one another one back to the normal level.

The duration of an event is measured between two departure points, in other words at the amplitude setpoint. The
magnitude of the event is determined from the minimum or maximum amplitude in the disturbance region. This is
done in the assumption that the amplitude remains relatively constant during the disturbance.

According to currently valid standards, every deviation of >10% form the nominal voltage counts as an event.
Depending on the duration and amplitude, distinctions are made between sags and outages.

Iror overvoltage, depth is the same as height.

5.2.5 Signal voltage (ripple control signals)

Signal voltage refers to a signal superimposed onto the supply voltage, which is used to communicate information.
The most familiar example is so-called ripple control signals.

imc POLARES has three special channels, each with different time resolution, for monitoring signal voltages.
1. In addition to the harmonics and interharmonics, the mean voltage level at signal frequency is also recorded.

2. The RMS-value of the spectral line of the FFT corresponding to the signal frequency is recorded with data
reduction.

Power Quality Recorder imc POLARES, System manual
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5.2.6 Harmonics, interharmonics

Calculation of the frequency components in voltages, currents and thus also in power is performed by means of a
Fast Fourier Transformation (FFT).

Y

I 1 I
0 3 10 15 20 25 30 35 40 45 a0
Fig 3-3 Mean values from FFT

The FFT is computed with a rectangular window as per the standard EN 61000-4-7 "Specifications for the
measurement of harmonics and interharmonics in power supply networks". The harmonics are computed according to
the method of harmonics-subgroups, where the RMS value is determined with the two adjacent frequency lines.

The THD (total harmonic distortion) is determined according to the method of harmonics-subgroups total distortion.
This is the ratio of the RMS of the harmonics subgroups to the RMS of the fundamental oscillation subgroup.

This causes the number of samples to vary since it is chosen on the basis of the fundamental frequency in order to
calculate exactly the harmonic and interharmonic components of that particular fundamental. Example: According to
the standard, the frequency may deviate within the range 50 Hz +1%. This means that for a 10 kHz sampling
frequency, a period can vary between 98..102 sample values.

The resulting frequency vector is used to derive the aggregation of the 50 harmonics and 10 interharmonics. Together
with the THD and signal voltage, 64 aggregations are derived for each input signal.

The spectra produced by the FFT can be viewed immediately by means of the online monitoring, for which purpose
no aggregation are computed. The special channel for the signal voltage recorded with data reduction (ripple control
signals) is fed directly from the FFT.
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QuickStart

Brief instructions on starting imc POLARES for the first time.

= E Mebwark quality "Task process" the tree diagram on the left side of the interface;

6.1

b ey Topolagy | devices according to the selection made here; the right side displays

Setup corresponding options, data or lists
Measurement

B Data transfer

+ Evaluation

g Measurement data comparison

Installation

o Install the software

e Connect measurement unit to the communication network

e Connect measurement with all measurement leads (observe safety guidelines for dealing with high voltages!)
e Switch on measurement unit

e Set IP address with program IF-Config (Start>program files>POLARES operating software>IF-Config).

o Click on the plus-sign by the network adapter in the left column
o Click on the plus-sign for your device

o Select the LAN branch

o Set the IP-address

o Start the POLARES operating software program — Prompt for device definition — "OK"

o Device selection dialog opens

o Select "New..." — "Add device interface"-dialog appears

o Select "Network settings..." — "Settings for network"-dialog appears

o "TCP/IP" must be selected — Close with "OK"

o Select "Network search” — PC searches network for imc POLARES devices

) — Close with "OK"
o Selectimc POLARES

Note

If your device doesn't appear in the list, you must first call "IF-Config" and assign the device a valid
address. (Start Menu/imc POLARES/IF-Config; rf. “Configuring the Interface|1651").

e The device selection dialog must be in the right-hand side list - finish with "OK"

e On the page Topology, right-click the mouse over the device D and select New Parameter Set...[ 291 — the

Assistant opens.

e (use the toolbar button or menu item "Parameter-Set / New Ctrl+N")

. . Mest =

e Enter a name for a new measurement site — e.g. "Power Station 1" —
L M et >

e Device is selected —
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6.3

6.4

QuickStart 23

Enter a name for the measurement task — e.g. "Test 1"

Complete the summary form by clicking

Making basic settings

The description for the measurment task opens — 3-phase voltage measurement is selected,
or Task process/Network quality/Setup/Basic settings

Enter names for "Company", "Department”,.. "Comment" — ...optional

If necessary, select the current probe used and the input range (definition of new current probes in Task
process / Network quality / Setup / Converter database)

Measuring

Scroll down in the window, click — the start dialog opens

or click on the toolbar key , or Task process/Measure/Start Stop network analysis

P Send + Start

The device's current state is indicated — click

The parameter are sent to the device. The device is started — "Measurement is active"
Device status

keazurement iz active

imz_POLARES_120218  Start tine: 01./19/2006 15:10:22

You can now disconnect and exit the software; the device can continue measurement without the PC.

Or online monitoring of the measurement
) [ to Online monitaring
o Click

o Task process / Measure / Standard display — various data views can be selected

— complete overview is displayed

[ . Stop

Return to Task process / Measure / Start Stop network analysis — End measurement
(to obtain analyzable data, measurement should run at least 20 min)

Data transfer

5= Y

Click on[ o foDatatransfer [F4)

l in the start dialog

or Task process / Data transfer or click L_= in the toolbar

Select[ Search hard disk — POLARES operating software searches the hard drive for saved measurements

Select a measurement and move it to the lower list

bt
o
Select — Measurement data are transferred and pre-processed
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6.5 Evaluation

Go to analysis mode via toolbar button or Task process / Evaluation

Select a measurement from the list — double-click or click I

Task process / Evaluation / Network quality report — opens the report dialog, with display measurement
settings and measurement duration

At the start of the evaluation, click ] — Evaluation as per EN 50160 NV and MV or select other
value limits in Task process / Evaluation / Standard and limit values

Summary form appears filled in — are there values which exceed standards limits?

Clicking on a bar in the overview chart, you go to the corresponding results table.

Use the toolbar button or menu item "Parameter-Set / Print.." to print out the report

Detailed observation of measured data — under Task process / Evaluation, special overviews are available
for each type of measured data

E.g. Task process / Evaluation / Frequency displays
o table of all immediately displayable data,

o table of minimum and maximum values of the displayable data.

At the right edge of the window, there is a toolbar (the functions affect the data window selected, if more than
one window is open. A mouse-click on a window highlights it).

The available buttons are:

o Calculates histograms for the selected data
123
o Opens the dialog for Measuring/displaying data values
o Opens a data navigator (for moving through a long measurement data set)

.
o Opens the dialog Channel selection..., in order to be able to add any amount of additional channels
to the data window
o Use the toolbar button or the menu item "Parameter-Set / Print.." to print out the data window

e Menu item "Parameter-Set / Print preview" — see effect of printout settings; make changes before printout, for
example, add comments...

Power Quality Recorder imc POLARES, System manual
2.5, Release 05.09.2011



Operation modes and settings 25

7 Operation modes and settings

imc POLARES is able to perform either short-term or long-term analysis. The short-term analysis enables direct
measurement in order to get a quick overview of the situation. Long term analysis is accessed under the tree branch
Network quality and is the actual application complex which includes e.g. the standard EN50160 plus a few extras.

The task steps "Setup” and "Measurement” refer to the measurement task which was either just loaded or to be
processed. The other task steps use the current settings as defaults, but do not change the configuration.

7.1  Network quality

Loading a new measurement configuration / New start

=

Parameter-Set  Wiew Ewaluation Extras 7
NECIEIREEE TS

Task process -
% Inrush measurement |

: Metwork quality

i ey Topology | devices
EE} Setup .
E@ Basic settings i .
o Leju Converter dat T
Eﬁf} Advanced settings o
E Triggers and ir
: Trigger digital \1

: Cubput o “*:%* ."II
Supplementars / ) ! J .

k=) Memory mana % % | f # Y.
[ Measurerment f
@ I oS

==

é Data transfer L)ﬂ

= Evaluation

------ standard and cutof - : - = A
------ Metwork, quality reg
------ Feor Long-term behavio

------ m Frequency
------ li., Flicker

=

i Evaluation

------ L~ Electric pawer | 0 Topology ‘

------ Harmaonics
------ [& Monitaring of Frequ

------ b~ Sianal frequency o ™ .
a el Ll B
4

Ready [

Loading a configuration

Displays overview! 267 of all configured measurement devices
0 Topalogy
= Switch to measurement data analysis and Evaluation | 78"
2 Evaluation
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26 imc POLARES
Topology / Devices
=] imc POLARES - Berlin/Trafol/230%,/G_01,/Test0123 . _I- _ID il
Parameter-Set  View Ewaluation Extras 7
|FDD"H|§|~/|>%@|I&.I§BI‘?
Task process Device definition = [
B E Network quality Device count: 2
i Topology | devices e
E} Setup _ Device name / .
Basic settings —_
Advanced settings ; i R ——— =
[—]--.. inil = . z
S B Measurement 2 | [ minPOLARES 140101 < I =
------ B StartiStop =
#-[F%] Online view —
B Diata transfer Topology i
= é Evaluation Number of i locations: 4 —_—
------ % Standard and cutoff vab UIMRET T MEASUrEment [0cations: G)

|

Metwork quality repaort
= @ Long-term behaviour
------ m Frequency

------ [Ll.m Flicker

------ ~" Electric power
------ Harmanics

------ [& Monitaring of frequencie
& Signal frequency curves

Extended report

[F- =3 Measurement daka comparist

------ Q Channel search
------ Q Standard value search

------ Ewvent search
------ Search results

Ready

||

|Region I Station / Level | Feeder

Device

Last analysis

Last data

= 0 Berlin

L—_J ﬁ' Trafol
----- T 110kY miniPOLARES 140430 (L.
----- "T’ 230 miniPOLARES 140430 (...
= ﬂ Trafo2
= T_2E0v
o FH om miniPOLARES 140101 (1)

E T Lewvel

T SchattEchrank_101

miniPOLARES 140101 ()

120200201 000:00:00

o

[ lar’ 4

Total overview of all measurements

The page Topology / Devices is the starting point for administering the measurements and device access.

The first steps are selection of the measurement devices and creation of the respective parameter set settings for
performing measurement.

In measurement operation, you are provided with an preview of the active measurement devices and the status of
every measurement running.

General procedure:

1. Make device definitions
2. Assign device in the topology

3. Create new parameter set or load an existing parameter set
4. Measure

Analysis

Variant 1

1. Load the last parameter set by means of the Device definition| 29" or using the Topology context menu item
Switch to analysis| 3.

2. Go to the analysis. There, all concluded measured data for this parameter set are displayed.
Variant 2

Go to the analysis and use the Find...[ 78) button to select a measurement location and data.
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7.1.1.1 Device definition
The upper table shows all devices which have previously been used, and enables more devices to be added.
The device status is indicated by various symbols.
[Mf Device is active
q Device is active and is being parameterized at present

Device is passive

Context menu

Device definition Bl Cefine or search...

Edit parameter set, ., H Delets

Mew parameter set. .., Irnport definitions. ..

Export definitions. ..

® I

Load last parameter set + edit (offline)

Load last parameter set + Conneck (+skop)

Apply topology data

Connect with device + import parameter st (onling)

Eﬂ Load parameter set., .,
Save

Save as...

Load template. ..

Save as template. .,

%’ Get measurement skatus

@ Acknowledge skatus

Extras r

x Delete

i) Property...

Device definition

. [ Define or search...: Opens the device definition dialog, see also "Commissioning \ Connection to the
device" in the operating instructions.

& Device definition

PODOD 5

Free devices Devices used for the experment
M ame | Type | Statug | Marme | Type | Statuz |
E# Polares_Test.. imc_devP.. not connected e | 8 imcPOLARE... imc Crono..  not connected

| <7 Hack |

Device definition

Calling this function is also possible by means of the toolbar at right:

. J( Delete: removes device from the table
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o Import definitions...: opens the selection dialog for specifying the folder from which to import device
definitions, see here. | 30

o Export definitions...: opens the selection dialog for specifying to which folder to save existing device
definitions, see here. | 30
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Parameter set

= New parameter set...: Starts the Assistant for creating parameter sets/251. Only available when the device
is active | 29,

[E'j Load last parameter set + edit (offline): Loads the last edited parameter set. Here, no connection to the
device is established. The configuration can be changed while the measurement device is performing a
measurement. Only available while the device is active 29,

Load last parameter set + connect (+stop): Loads the last edited parameter set. Subsequently, the software
goes to the Start/Stop |62 page and establishes a connection with the device. The running measurement is
automatically stopped. Only available while the device is active[ 29",

Apply topology data: Applies the device assignment from the topology. This is necessary if the topology
assignment was changed. In the program's title bar, the new assignment is displayed. Only available while the
device is active[ 29,

Connection with device + import parameter set (online): The system goes to the Start/Stop page!62\. The
current parameters are imported from the device. This involves only a simple connection with the device in
order to import the parameters. Online values are not displayed as part of this action. For that purpose, the
Connect-command | 641 must be called! Only available while the device is active[ 29,

f.aj Load parameter set...: The dialog for selecting an arbitrary parameter set is displayed. The files are in the
format *.nga, see also herel25). Only available while the device is active[ 29",

Save: Saves the current parameter set. Only available while the device is active 29\,

Save as...: Saves the current settings under a new name for the parameter set. Only available while the device
is active 29",

Load template...: Loads a template by means of the selection dialog which appears. Only available while the
device is active[ 29",

Save as template...: Saves the current settings as a general template. A template amounts to a parameter set
without any fixed assignment to a device. Only available while the device is active[ 29,

Status of the measurement

l@ Get measurement status: The system queries the current measurement status for frequency and voltage
U1l. W’h_tg the interface to the device is slow, only the frequency is queried. Only available while the device is
active| 29,

@ Acknowledge status:: The entry returned by Get measurement status is deleted.

Extras:

“ Set as passive: The device is not used in this topology, see also here.[3M

D’ Activate: The device is used in this topology. Activation is also necessary so that other menu entries are
operable, see also here.[3

I conclude measurement data: Closes the current measured data in the device and makes them ready to be
retrieved, see also here.[ 39

Stop measurement: Stops the running measurement.

Update firmware...: Starts a firmware update. For this purpose, the running measurement is concluded. The
Autostart configuration is also deleted in the process, and is only generated again upon starting the new
measurement.

General

3‘ Delete: The selected entry (entries) and all associated sub-entries are deleted.

Y Properties: The properties of the selected topology entry, see here[32)
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7.1.1.1.1 Import / Export of device definitions

In order to be able to define parameter sets offline, the measurement device's structure (amount and type of
measurement channels) must be known. For each device configured, then, a device definitions file (*.umi) is saved to
the PC.

If you create a parameter set for a device on a PC with which the device had never previously been connected, it is
possible to adopt its device definitions from a different PC.

Export: The definition files are saved in the specified folder.

Import: All measurement devices in the selected folder which are not yet known to the system are made known to the

PC.
. Note

The measurement device count is limited to 99.

7.1.1.1.2 Conclude measurement data

e The smallest measurement interval is 30 min — shorted intervals are not generated. Repeated running of the
commend is acknowledged but no additional measurement intervals are generated.

¢ The command can only be performed if no PC (except the one currently in use) is directly connected with the
device. If that is the case, there is a timeout error, since it is not possible to access the device for a specified
amount of time.

7.1.1.1.3 Active / Passive setting

e Active enables access to devices.

¢ If multiple devices are selected, many actions are only applied to active devices. Set any devices which are
switched off or not accessible as passive so that the measurement status query of all devices can be carried out
quickly. Otherwise, performing the command for inaccessible devices will cause significant delays.

7.1.1.1.4 Actions with the mouse

Selection of a device

¢ In the topology, the measurement location at which this device is active is highlighted: El

o If the device is not active at any measurement location, the passive locations are displayed.
Double-clicking on the device name

The last configuration edited is loaded
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7.1.1.2 Topology

The table below shows the topology and administers the measurement locations assignment of measured data.
Context menu

Definition a e Definition: Creates new topology entries
. . a New Region: Generates a new entry for a region,
Show Autoreport log file. . Mewy Station see also here |33,
Showe reparts. ., Mew voltage level « New Station: Generates a new entry for a station,
Shov meas.loc, file.. Mew Feedar see also here[ s
_ _ o New voltage level: Creates a new entry for a voltage
Switch to analysis level, see also herel 33,
B set as passive * New feeder: Generates a new entry for a
measurement location, see also here| 33",
Akkivieran

x Delete

Save topology

Export topologie to...

Impart kopalogie Fraom. ..

13} Property...

Report

e Show Autoreport log file...: Shows general log file of the Autoreport (start time, when ended...)

o il Show reports...: Opens a selection dialog containing all reports. the reports are saved to the same older as
the parameter sets.

Default: <Public documents>\ SIEMENS\SIMEASQ80\Data\<feeder>\<Parameter set>\<Reportx>.pdf
e Show meas. loc. file...: Shows the measurement location's log file.
« Switch to analysis: Goes to the Evaluation| 78" page .

Measurement location

. il Set as passive: Sets the measurement location to passive, in order that the device / measurement group is
assigned to another measurement location.

. Activate: Activates the measurement location, on the condition that it is not already active at another branch.
. x Delete: Selected entry (entries) and all associated subentries are deleted.
Topology
e Save topology: Saves the current topology
o Export topology to...: Exports the current topology from an XML file.
o Import topology from...: Imports a previously exported topology in XML format.

General

o 4 Properties: Properties of the selected topology entry, see here[32)

‘ Note

e When a device is parameterized, then this always refers to the current entries in the
topology. Thus, in the reports on a measurement location, different reports may be listed!
( e.g. due to exchanging devices, repairs etc.)

o Any empty topology always shows the entries Collector \ Station \ Level. These are required
for storing data from unknown measurement locations for Autotransfer and -report purposes.
These entries can not be deleted.
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7.1.1.2.1 Properties of the topology objects

Depending on where in the program you right click for the context menu, selecting "Properties..." opens a variety of

dialogs:
|FIEgiun IStation f Level / Feeder Device Last
= Q Berlin
l:;_l ﬁ Trafo
..... 1ok miniPOLARES 140430 (US| 2
..... "t 230w miniPOLARES 140430 (LA ..

Excerpt from the topology. Selection of the properties by right-clicking in the
areas 1 or 2 leads to the subsequent properties dialogs

1. Properties for Region, Station, Voltage Level

x

[ Region
Mame Berlin
Comment Test company ABC] |

QI Cancel | Al |

Properties context menu in the Region, Station, Voltage Level area

2. Also, for the measurement location

x
[ i Voltage level -
Mame 110k
Commert
[ Measurement device
Active meazure paint Yes
Device name miniPOLARES 140430
Irpast I3, U5
E| Last used parameter sets
Edited Tezt_MesszAnLevel
Send to device U_Test
Time 03112010 17:23:01
Auto-star U_Test
Initialize time 11.11.2010 1820013
[ Evaluation o
Data transfer 230N I
Data transfer 08.12.2010 12:58:43
QI Cancel Al |
e

Properties context menu in the measurement location area
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e Measurement device

o Active measure point: Activated in Topology! 3™

o Device name: Measurement device associated with the measurement location

o Input: Analog inputs. For devices having 8 voltage inputs: U1..U4; U5..U8, otherwise U/l
e Last used parameter sets

o Edited: Name of the last parameter set edited

o Send to device: Name of the last parameter set sent.

o Time: Time of the last parameter set sent.

o Autostart: Last parameter set loaded as autostart

o Initialise time: Time of last parameter set loaded to the device as autostart.

e Evaluation

o Data transfer: Name of the feeder and of the parameter set belonging to the last data transferred from the
device.

o Data transfer: Time of last transfer

o Network quality: Name of the branch and of the parameter set

o Measurement time: Start and end of the measurement

o Status: Indicates whether evaluation requirements are met: pass or fail
In normal operation, the names of the parameter sets shown here are all the same.

Differences appear when you have new parameter sets or if the measurement location was moved within the
topology.

7.1.1.2.2 Defining a new region, station or voltage level

¢ In the context menu, the only entry ever active is the one which can be performed in conjunction with the current
selection. For example, for the station selected, only one new subordinate voltage level can be defined.

7.1.1.2.3 Defining a new measurement location

o Definable as a subentry for a voltage level or below the currently selected measurement location.

¢ A device can only be assigned to an active measurement location! With devices having 2 voltage measurement
groups (8xU), assignment to 2 location is possible.

o If a device is to alternate between different measurement locations, the old location must be set to passive [31,

7.1.1.2.4 Actions with the mouse
Double-click on the device name
e This device is selected in the device list: El

Double-click on the last evaluation
« The list of reports is displayed in accordance with the context menu entry for Show reports[ 3™,
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7.1.2 Setup

Use the mouse to fill in the boxes on the forms, which are later printed out. These forms provide the appearance of
"virtual paper"; see also Chapter Forms 148,

7.1.2.1 Parameter set
7.1.2.1.1 Open parameter set

Opening a parameter set: Select the menu item Parameter-set / Open or click on the Open symbol = or select
Load parameter set...[ 27 with a right click to the device at the Device definition.

A selection dialog appears.

open 2 x|
Look jn: [ (5 U123 R e s = A

I ;2006-11-10 11_05_00

by Diocuments

'.i![ File name: |L|1 23.nga j Open I
ey Files of lupe: Iimu: POLARES Configl*.ngal j Cancel |
g

By default, the parameter sets already defined are displayed for the branch circuit assigned to this device. (For this
reason, prior to this action the measurement must be assigned in the topology.) In the dialog shown, however, you
can also view and open parameter sets of other branches. After opening, the devices for which the parameter sets
were defined are activated. By saving these as templates, however, you can also assign them to another device.

Branch circuit 1
- ParameterSetl1 (for device a)
- ParameterSet12 (for device a)
Branch circuit 2
- ParameterSet 21 (for device b)
- ParameterSet 22 (for device b)

Selected device: "Device a"
1. "Load a parameter set.." from "ParameterSet11"
2. The active device is "Device a"

Or:
1. "Load a parameter set.." from "ParameterSet21"
2. The active device is "Device b"
3. all further actions are performed with Device b.
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7.1.2.1.2 Create a parameter set

Creating a new parameter set

Select the menu item Parameter Set/ New, click on the symbol [l in the toolbar or use the context menu in the
Topology! 2. To avoid name conflicts or errors in assigning measurement locations, it is recommended that you
create new measurement tasks using the Topology! 26",

A wizard leads you through various dialogs for entering the required names and, if appropriate, for changing the data
storage location.

Mew measurement task ﬂ

Pleasze zselect a measurement location

Ayailable locations:

Developemernt

? Company_AY

Selected meazurement location:

Ieststation

1. Name for the measurement location, assigned to device at the topology

Use Next > to proceed to the next dialog

Mew measurement task ' 5[

Pleaze zelect a dewvice:

E dit... |

Selected meazuring device:

imcPOLARES_121137 |

< Back I Mest = I Cancel |

2. Selection of the measurement device to be used
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Mew parameter set 5[

Pleaze enter a name

Exizting parameter sets;

Trafol_Meszzungl

?

MHew name: Load template..
|Traf|:|54

3. Entry of an name of the measurement task

New measurement task 5[

Selected settings for the measurement taslk

“Test 01"
Mame Test_1
k. location T eststation?

beazurement device POLARES_ 140134
Meazurement data ... C:ADokumente und Einztellungenhall Users. .

4. Summary of entries
By clicking on Finish, a new configuration is created with the default settings.
If an existing measurement task is to be applied to a different measurement location and a different device:
a. Load the existing settings
b. Select Template/Save as...
c. Select another device
d. Open the saved template with Template / load...
e. Save as new parameter set
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The storage of data is organized according to the following principle:

Data path / Meas. Loc. 1 /parameterset1_1 / parameter set 1_1.nqa (configuration file)
/ 2004-11-25 17_40_00 (data of 1st measurement)
/ 2004-12-10 10_10_00 (data of 2. measurement)

[ parameter set 1_2 [ parameter set 1_2.nqa
/ 2004-12-16 14 _00_00

/ Meas. Loc. 2 [/ parameter set2_1 | parameter set 2_1.nqa
/ 2005-01-12 12_00_00

/ Meas. Loc. N/ parameter set N_1 / parameter set N_1.nga

If the button “Back” in the first dialog is clicked, the data path can be changed.
Mew measurement task ﬂ

Please select a measurement data folder

Search folders..

?
L=

Selected data folder:

|E:'\D|:ukumente und Einzstellungentall Users'bn

Changing a directory path

Using Search folders..., an existing path can be selected, or a new path created. The data folder can be set in
Options - Folders /138,

‘ Important Note

Always assign a unique name to a measurement assignment. If one device's measurement
assignment is copied to a different device, the directory path for both devices is identical. In the
evaluation of all devices, measured data having the same name would overwrite each other.
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7.1.2.2 Basic settings

Here you make entries for the most important properties which affect the protocol and how the measurement is
interpreted. The boxes whose entries can be edited are shaded in a certain color.

=] imc POLARES - Berlin/Trafol/230¥/G_01,/Test0123 - |I:I|5|
Parameter-Set  Wiew Ewaluation Extras 2
EE & v i rTEFE L1527
Task process Basic settings =
Inrush measurement
: Campany:
E% Mebworlk quality g pamy IEnerg')-'21
"""" & Topology f devices Department: Im
EE} Setup ]
E| ﬁ.} EBasic setkings SUpervisor: IMeier
. Ld\jw Converter databe )
Inzpector:
= ﬁ} Advanced settings . IEIerger
m Triggers and inket Last measurement:
Lgl.Tnggerdgma
Cukput
% Supplementary p - Location: G_M Camment: I
@ Mermory rmanager . .
G- @ Measurement Device: miniPOLARES 140101
=)
Dats trénsfer Mame: Test0123 Comment; I
- Evaluation |
[+ =1 Measurement data compari
T Povver fregquency: Isn Hz
I 4-wire system e

<]

Circuit:
/I\ L1

%
Lz]
BN
w)
ot ol

Ready

7.1.2.2.1 Personal data

Fill-out form for basic settings

This includes the boxes "Company", "Department”, "Supervisor" and "Inspector".

@ Company;
Department:

Supervisor:

Inspectar:

I Testing Company

I System Testing

| Testing Officer

I Tester
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7.1.2.2.2 Location

Display of the measurement location (branch or voltage level) and of the measurement device.

Here, a comment for this parameter set can be entered. Changing these parameters is only possible by means of the
Topology! 3.

Location: Teststation Comment: I engine 7507
Device: POLARES 140135
ame: Standard_EMN20160 Camment: I maz. load

‘ Note

e Only the device stated in the measurement protocol can be connected to the PC. If your imc
POLARES has a different name than what appears in the box Device, it cannot be
addressed with this configuration.

e To register new devices, follow the instructions in the manual's chapter Getting Started -
Connect the device. Special connection options are presented here[163).

e Various words have distinctive coloring and change color when the mouse pointer is
positioned over them. Clicking on such a word opens a dialog for setting the property which
that word denotes.

¢ One measurement assignment can be used as the basis for other assignments. To do this,
load the desired assignment assignment and save it as a template. This template can then
be loaded in other devices. It is highly recommended to save the assignment under another
name, since there may otherwise be conflicts when the data are later saved. One exception
is when changing the device at one measurement location, in which case the name does not
need to be changed.

7.1.2.2.3 Power (grid) frequency

T Povwer frequency: |5|:| Hx |E|

Selection of the power frequency: 50 Hz or 60 Hz.

‘ Note

For determining the frequency, all three phases are taken into account.

A calculation is performed whenever at least one line exceeds a threshold 10 V RMS.
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7.1.2.2.4 Voltage connection

Click on the list box Voltage to open it. You can choose from three possible configurations of the inputs U1 to U3:

e Four-wire system (Star)
e Three-wire system 3xU (Delta)
e  Three-wire system 2xU (Open delta)
e Single line P-COM
The selected configuration is illustrated in a graphic.

Circuit 4-wire system

Ao e
2] - [] .
sl ] o
] ] ] 111 T

Curcuit 4-wire system with current measurement

Circuit 3-wire system 3xU 3xl|

Circuit:

Ll

§

B ] 7
]

[msf] [mef] [ef]  [mmef] [mel] [rm=T]

LA 12 13 M 2 I3
3-wire system 3xU 3xl|
Circuit 3-wire system 3xU 2xl|

Circuit:

LI —

Lz] - ﬂ

3] ] )

m<]] (@] [me]] [@@el [moe]| o]
11 1z U3 M 1 12 I3

3-wire system 3xU 2xI
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Circuit Individual wire P-N

Circut: inclivicial wire P-H 1 2 M3
/I\ L1
2] ~ _
5] | o
w] ) N
[Coof] [Coel] [mOel] [mef] [
U1 Uz U3 M T =

3-wire system single line

With imc POLARES, the symbols used are adapted according to the terminals.
Circuit 4-wire system

Circuit Faur-wire systerm

L1 -
/I\. 2]

1)

ol ]

]
) .
000000  ac

Curcuit 4-wire system with current measurement

Circuit 3-wire system 3xU 3xl|

evevigan

3-wire system 3xU 3xl|

(not with miniPOLARES)

Circuit 3-wire system 3xU 2xl|
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Circuit;

T hree-wire spztem 3w, 2xl

tlj__ %
] ]

Y+l

3-wire system 3xU 2xI

Circuit 3-wire system 2xU 3xl|
Circuit:

L1

LET _ _

e Ll

3-wire system 2xU 3xI|

Circuit 3-wire system 2xU 2xl|

Circat: Three-wire

D

D
'/I\La] ]
éééE @US@ I I3

3-wire system 2xU 2xI

Circuit Individual wire P-N

/R e Ineliviclual wire [ 1 2 3

imcPOLARES individual wire

Two positions are provided for entering the nominal voltage and thus also the input range. The first, Primary value,
represents the actual voltage at the measurement location. The second, Secondary value, indicates the voltage at
the inputs of imc POLARES. If the measurement is performed without a converter (no check in the box Converter),
then the primary side presents a list of possible nominal voltages which can be connected directly.
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Mominal voltage

Operating woltage:

O U4 active

[~

5773
120.00

350.00
577350
11547.00
11547.00
£3508.50
127017.00
219333.10

Voltage values

Frimary walus

Walt
Walt

Zecondary value

Converter:

Corverter: [

1000.00 - I

1000.00
10000.00

35000.00
110000.00
22000000

350000.00

10000 “olt

Converter - Yoltage transformation

Nominal voltage:
o Nominal line voltage
e Serves as indicator variable and not used for
calculations
Operating voltage:
e Expected or declared line voltage

o Normally equal to the nominal voltage, especially at low
voltage

e The operating voltage is used for all subsequent
calculations and value limits.

If the measurement is carried out with a converter, the list
shows a selection of primary voltages, which you can define
yourself under Converter database[47\. In parallel to this, the
corresponding secondary voltage at the device inputs is
indicated.

Pritnary woltage (in %) | Secondary valtage (in % ey
350000 .00 10000

22000000 100.00

11000000 10000

F5000.00 10000

20000.00 100.00

10000.00 10000

1000.00 10000

1| [+

Converter data base

Depending on the input configuration, the nominal voltage is interpreted either as the conductor voltage or as the
voltage to the neutral point. This saves the trouble of value conversion. When you switch between different input
configurations, the values are adapted automatically.
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Setting the input range:

Ul..U3 1. Without converter

The operating voltage set corresponds to the voltage at the measurement device. This is to be set
internally as the input range.

2. With converter
Primary voltage is actual voltage
Secondary voltage is the voltage at the measurement device
The input range used internally is based on the secondary value.
u4 1. Without converter
Primary value is the voltage at the device
2. With converter
Primary voltage is actual voltage
Secondary voltage is the voltage at the measurement device
The input range used internally is based on the secondary value.

‘ Note

¢ When entering the primary and secondary voltage, the converter ratio must conform to that used
by the upstream converter.

e If you need a voltage or a converter ratio which doesn't appear among the selections, you
can manually overwrite the values offered.

e Make sure that the selected input configuration is really used. Otherwise, the measurement
values are incorrectly scaled and weighted.

e The configuration Open delta calculates the third voltage according to the equation:
ul + u2 + u3 = 0. This only applies to the voltage between the conductors. (Aron-
configuration)

e \oltage converters affect the frequency and phase response of the original signal.
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7.1.2.2.5 Second voltage system (U5 to U8)
If your miniPOLARES is equipped with a second voltage system, you will have extra setting options.
All necessary parameters are entered analogously to the settings for the first voltage module.

2nd woltage system active

Circuit: I 4-yyire system [T Calculste phase-phasze RS-value

Mominal waltage: 230 Solt

Operating voltage: |23|:|.|:n:| Yot Converter: |1nn|:|.n|:| 10000 Vot

U4_S2 aktive  [OO(] Canverter: |1IIIIZII:I.IZIIII 100.00 ol
114

Second voltage system (U5-U8)
The configuration types for the second voltage module

L1 L1 L1

LET - Lz] - LET
) )
) )

. L3 ] ] L3

! !

[@ol o] el [@ell [med el Mo [@@ed (e el [@el] [
I (] (Hc] ZoM 1M 2 W] ZOk I Lz (Hc] oM
4-wire system 3-wire system 3xU Single line P-COM

‘ Note

¢ With measurement devices having the second voltage module, the current module is
missing.

e imc POLARES does not come with this enhancement option.

1 —
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7.1.2.2.6 Current connection

imc POLARES

Current transformers outfitted by imc come with input range recognition which imc POLARES reads if the automatic
connection recognition option was selected. Use of this option is strongly recommended, since correction values
and calculation algorithms which support proper operation of the transformer and improved measurement precision
are also transmitted. The button Line query enables the transformer to be checked manually.

automatic line recognition Line guery

imc miniPOLARES
Current transformers come with input range recognition which imc POLARES reads automatically.
There are two connection terminals:

e Terminal 5 A is for input ranges2,5 A, 5 A and 10 A.

e Terminal 1 A is for input range 0,5 A and 1 A.

Current transfarmer: Direkt 5.0 4~

Inpaut rance; Converter: |:|

Selection of current terminal and input range

Similarly to the case of the voltage terminals, there are various ways to define an external transformer. When you
click on Current transformer, the entry box displays a list of all possible input ranges. Clicking on Converter opens
the list of pre-defined external transformers.

@Current input definition

Canvetter name | Input range text | Current range (... |

Direct 5.0 & 1000 & 10.00 1000.00
Direct 5.0 &, S04 5.00 1000.00
Direct 5.0 & 254 250 1000.00
Direct 1.0 & 1.04 1.00 1000.00
Direct 1.0 &, nsa n.s0 1000.00

Current connector and -range (display only)

14 can be used to measure current as well. In addition it is possible to do a calculation of 11 + 12 +I3:

[0 | ICaIu:uIate j O sutomatic line recognition

current input: M=N+2+I3

Input range:; Conwerter: [

Definition for 14

‘ Note

e You have the responsibility of making sure that the input range specified in the software
matches that of the connector terminals. If they don't match, this will result in incorrect
scaling of the Y-axis. However, the hardware is not in danger of damage.

o Current converter affect the frequency and phase response of the original signal.
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7.1.2.2.7 Digital inputs miniPOLARES

Fecord digital inputs;

The digital inputs are captured at a sampling rate of 1 kHz and the data is reduced, wich means it is only recorded
when it changes.

‘ Note

e imc POLARES doesn't have any digital inputs.

7.1.2.2.8 Converter database

Here, data for the current and voltage transformation can be entered, which later are available for selection from the
pop-down list boxes in the fill-out forms.

You can enter the commands New and Delete using the context menu.
New creates a new entry. By a click to the entry, a edit field appears to change the value.

_omverter - Yoltage transformation

Primary woltage (in %) | Secondary valtage (in %) ey

F50000 .00 100.00

22000000 100.00

140000 .00 100.00

35000.00 100.00

20000.00 100.00

10000.00 100.00

1000.00 100.00

4| [+
-éh(jurrent Input definition

Converter name | Input range text | Current range (... | Output valtage (mh i) |

Direct 5.0 & 100 & 10.00 000,00

Direct 5.0 & S04 5.00 1000.00

Direct 5.0 &, 254 250 1000.00

Direct 1.0 4 1.04 1.00 1000.00

Direct 1.0 & o5 A 050 000,00

Converter - Current transformation

Primary current (in A1 I Secondary current (in A 1= M
5000.00 1.00 =
S000.00 200

1000.00 1.00

000,00 5.00

S00.00 1.00

S00.00 5.00 —

100.00 1.00 i

Definition of voltage and current converters
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7.1.2.3 Advanced settings
7.1.2.3.1 Triggers

This page presents the Trigger options. For a more detailed explanation, see instruction manual under
"Computations - Trigger."

The Trigger type desired can be set by clicking the checkbox appearing next to its entry in the list. Once this is done,
the entries in the column Trigger condition become enabled. All values are stated in terms of the unit specified in the
input box. If you hold the mouse pointer over the input box for a moment, an explanatory text appears.

The settings only apply to any activated measurement inputs. For instance, the electric current triggers are only active
if current measurement is switched on on the "Basic settings" dialog page.

Triggers and interharmonics
U"\‘ Trigger type active Trigger condtion

1 woltage Monitoring of: Phaze-Meutral j 2

[~ Limits in % of the operating voltage = 230.00 % 3

4 curve comparizon a + 0,000 % Deviation from previous curve farm
(comparizon between periods) )
Lowver threshald Upper threshald  Hysteresis
S Threshold value O =y - 34.50 Yok o+ 3450 WooA05E
[Dewigtion from operating woltage)
B Signal frequency O O O gl
[ Ripple contral ) 10.00 % [(Operating voltage = 230 %)
a0 Hz Trigger frequency
Currert
T Curve COMmpatison D 1.00 o )
+ A deviation from previous curve shape
Devigtion in absolute values
8 Threshold value O =~ 000 A (000 A 4E80 A
Frequency [T Limitz in % of power frequency
9 Threshold value a > |48 Hz —p o Hr 04 Hz
A Pretrigger (0.1..30s) Fecording duration (0.1..60=] ¥ in zeconds
%
0z zeconds min 1 seconds
10 11
max 1 SECONGS
block 0.2 Seconds
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The numbered items in the figure above are explained as follows:

trigger for the voltage

Nr Trigger Description
1 | Voltage Trigger settings for the voltage inputs. The grid frequency is defined at the basic
settings |39, Find an explanation for the hysteresis m!y&ﬁ.
With miniPOLARES: If yourminiPOLARES comes with a second voltage
measurement system, a selection for the voltages U1..U4 and U5...U8 appears
here. By this means it is possible to to set parameters 1 through 9, as described
here, for each voltage system separately.
2 | Monitoring Selection of the event voltage
e Phase-to-Neutral
e Phase-to-Phase
In 4-wire configuration, the signal to be monitored is selectable. Either the Phase-
Neutral or the Phase-to-Phase voltage.
3 | Limits in % Selection of the specified cutoff limit
e Absolute values (not activated)
o % of operating voltage (activated)
With the cutoff limit specified in % of the operating voltage, these settings can be
applied to any voltage system, since they are independent of the absolute operating
voltage.
4 | Curve comparison The discrepancy between instantaneous values at the same position in two periods

must not exceed the specified value.

5 | Threshold value trigger | The signal's RMS-value may not sink below the lower threshold in a negative slope,
for the voltage and may not pass the upper threshold in a positive slope (range trigger).
6 | Signal frequency The amplitude of the modulated signal may not exceed the specified threshold.
Each checkbox activates signal capture for one of the three conductors..
7 | Curve comparison The discrepancy between instantaneous values at the same position in two periods
trigger for the current must not exceed the specified value.
8 | Threshold trigger for the] The signal's RMS-value may not sink below the lower threshold in a negative slope,
current and may not pass the upper threshold in a positive slope (range trigger).
9 | Frequency trigger Resolution of a trigger if the network frequency found either exceeds or falls below
the respective limits.
10 | Pretrigger Recording duration preceding the event
11 | Data capture duration Recording duration| 50 following the trigger event

e min  minimum recording duration

e max maximum contiguous recording duration

e block Blocking time after event detection. During this time, there is no new
trigger release.

Example 1: Setting of a fixed recording duration of one second
min = max = block = 1s

Example 2: Variable recording duration
Upon detection of an event, there is to be at least 0.5 seconds of data recording.
Multiple releases from one event are to be prevented by means of a blocking time
of 0.3 seconds (e.g. chatter of the digital input). The recording is to be extended
upon occurrence of new events, but is not to exceed 60 seconds.

min = 0.5; max = 60.0; block= 0.3

Note

e You should only use the signal frequency trigger on one of the conductors, since the
capacity of the device hard drive will otherwise be exhausted too quickly.

o Triggered signals can lead to data glut if the trigger is released often. For this reason it's
recommended for long measurements to work without a trigger and to instead capture the
disturbance source as interharmonics. The reduced signal enables equally good qualitative
evaluation.

e The amplitude of the signal frequency is at first saved continuously as a curve plot and
aggregation. Therefore it's absolutely necessary to specify the frequency.
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7.1.2.3.1.1 Data capture duration

—
block
) . ) Event .
i L e Lo : e e e——
I o ! : — —_—
Record
toll: Data capture duration
7.1.2.3.1.2 Hysterese

—Urins — T_high —— T_low — H_high  — H_loww B Eyert

270

Trigger stop
280
230
Trigger start

240

230

220

Trigger stop

0 Trigoer start

200

180

0.

2:30 9:35 2:40 945 2:50 .55 10:00
n.roa
h:m

Effect of the hysteresis:
The value of the hysteresis is added to the trigger level (neg. slope) or. subtracted (pos. slope)
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7.1.2.3.1.3 Event overview - Which value limit affects what

Text-

Notification

DO-output

Message
(SMS, Email)

Data recording LED

Value limits for event messages

Voltage events

THD

Asymmetry

Frequency

Available memory

ol ol ol o Ko

Value limits for triggering

Voltage

Current

Frequency

Signal frequency

ol ol Ko Ko

ol Eol IoH Ko

ol ol Ko Ko

Digital input

DI1.4

>

Miscellaneous

System error

Device active

Network trigger

Time synchronization

Frequency measurable

ol ol Il EaH Ko

Power Quality Recorder imc POLARES, System manual

2.5, Release 05.09.2011



52 imc POLARES

7.1.2.3.2 Inharmonics

In the table Interharmonic oscillations, you can select up to 10 frequencies which are to be captured in addition to the
50 harmonics included standard.

Click the mouse on a number to enter the frequency.

kanitaring of fised frequencies

k\f\ Mo, Freguency - 5.3000 Hz [ BHz reszolution, mean walue record, povwer|

1. 1E.67 Hz
2 Hz
3 Hz
L Hz
A Hz
E.: Hz
b 0.00 Hz
8. 0.00 Hz
q: 0,00 Hz
10:  0.00 Hz

Definition of monitored inharmonics

The permitted frequency range is between 10 Hz and 3 kHz. Thus it is possible to both monitor interharmonics below
50 Hz as well as signal frequencies in this range.

7.1.2.3.3 Digital triggers miniPOLARES

Triggers can also be defined by external events. This can be transported as network bits as well as be based on the
device’s own digital inputs (optionally).

Trigger digital

Trigger type Trigger condition
— Diggital I
Trigger start upon transtion 0 --=1 or 1--=0
| Bit Hame Status Trigger if
D1 SPS_Am active 0-:1
DI_2 Emergency stop active 0-x1
Di_z power lozs active 1-:0
Dl_4 D_4 pasEive -1
—hletweork
D Distribution of a trigger release via the network Hald timme: 2 g
D Recognize trigger releaze via network

Triggering via digital IN:
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If the device possesses digital inputs, then triggers can be configured to respond when a signal transition occurs at
the digital input. All available digital inputs are displayed, in accordance with how the measurement device is
equipped.

Name: text user defined

Status: Active/passive (De)-activation of the monitoring of a digital input
Trigger condition: 051/1-0 Definition of the signal transition to be monitored
LED shines:

e Green - the high level is applied at the DI

e Yellow - High level recognized, but + and — were mistakenly switched in the wiring. The DI DOES NOT go to
High level! There is no state transition and thus no trigger release.

Triggering via the network:

If multiple measurement devices are run, then when a device detects a trigger event, it can send a signal via the
network which is recognized by other devices on the network, which causes then to start triggered measurement as
well. This means that the effect of events at various measurement sites can be monitored, although the trigger
threshold was only overstepped at one location.

Distributed trigger release The measurement device should send a signal around the network indicating a locally
recognized trigger event. A holdoff time must be defined, meaning the minimum
distance between the signaling of consecutive trigger releases. This amount of time
depends on how the network is structured, and how it is burdened. The minimum time
to specify, assume 0,6 s. To ensure that the same event does not release the trigger
repeatedly whenever it is detected and signalized at multiple sites, times > 1 s are
recommended.

Recognize trigger release The measurement device should start a triggered measurement if a trigger release is
detected on the network.

The trigger distribution is limited to the active subnet!

‘ Note

e For imc POLARES, these options are not available due to the missing digital inputs.
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7.1.2.3.4 Digital outputs miniPOLARES

Pre-defined functions can be assigned to the digital outputs. By this means, for example, a variety of
measurement states can be signalled by external display elements.

The digital outputs are designed as relay contacts: If a bit's value is 1, the switch is closed. The connected
voltage must be supplied from outside. There is no internal connectable voltage (TTL etc.)

Clicking in the function column of a binary output opens a list of available functions:

LED - shines green when the relay is closed.

For cutoff values, values can either be defined or parameters of the selected standard can be used.

Output
—Digital SUT
| Bit Name Function Cutoff value
0m Lo Syztem fault
Doz Loz Lo free mermany Freely specified ... a0.00 MEB
0o3 Do3 Yaoltage dip Standard value 90.00 %
Do4 Do4 rbalance Standard value 200%
Dialog page: Digital outputs
Function Description

System fault (device active)

The closed relay contact (LED=green) indicates that the device is measuring. If the
relay fails during measurement (LED=red), there is a system error.

Voltage dip

The relay closes when the RMS voltage value falls below the cutoff value for event
messages| 57,

Low free storage

The relay closes when the free data storage falls below a cutoff limit. The cutoff
limit is specified in MBytes.

Unbalance

The relay closes when the asymmetry exceeds a cutoff limit| 57 1.

RMS trigger U

The relay closes when the RMS voltage value deviates according to the settings in
the trigger dialog[ 48" (No. 5).

RMS trigger |

The relay closes when the RMS voltage value deviates according to the settings in
the trigger dialog[ 48" (No. 8).

Frequency trigger

The relay closes if the frequency deviates according to the settings in the trigger
dialog| 487 (No. 9).

‘ Note

l e imc POLARES does not have any digital outputs.
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7.1.2.3.5 LED indicator miniPOLARES

The LED functions are permanently allocated:

Name Function

LED_M kMeasurement active
LED_0O2 Trigger condition recognized
LED_03 Mo zpnchronization zignal present
LED_04 Frequency not meazurable
LED_05 Lo free memorny
LED_0& Swstem errar

Interpretation of the LEDs

' Note

e imc POLARES does not have any LED indicator.

7.1.2.3.6 Supplementary parameters

Under “Additional parameters”, you will find the tolerance ranges for data reduction and the parameterization of the
message transmission (see Chapter Messaging[181). Optionally, the plot of the RMS-values’ min/max points is
recorded.

Expert insight into imc POLARES'’s data processing methods is required for the purpose of making changes to this
page, since any changes would render with the EN50160 standard void. Furthermore, the resulting data volume will
be strongly affected— see e.g. Instruction manual section Computations\Memory management \ Aggregation intervals.

7.1.2.3.6.1 Recording of mean values

—Fecord of averages

| State | Averaging interval | kinima hlaxima
L RmM= active 10 min Calculate Calculate
| RMZ passive 10 min - -
f active 10 =
Pst active 10 min

Recording of mean values
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‘ Note

Per default the parameters are set to comply with the norm EN 50160. With different intervals
an evaluation according the EN 50160 can not be assured.

Recording of the mean value enables the following computations and their activation:

e When you click on a cell with the mouse, a selection list with available options appears. The first column and
any empty cells cannot be edited.

o Setting of the mean value intervals for various measurement variables.
e Activation of the recording of Min/Max values
o Activation of calculation of a variable (e.g. the flicker Pf5-value is deactivated as the default setting.)

e The aggregation intervals for "U RMS" and "I RMS" cannot be set separately!

‘ Note

The averaged value appears in the curve window at the chronological start of the averaging
interval. In the line display mode "Steps", the average value is dispalyed over the entire
averaging interval.

| —_u - rmz — Urms

Yo 2304
2302
2300
2295
2296

W 2304
2302
2300
2295
2296

Yo 2E04

2302
2300 L

2298 I —
2296

7EO9 11:20 11:40 1200 b
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7.1.2.3.6.2 Tolerance range and data reduction

Data reduction tolerance range

Yattage L1-L3: 15 % of the operating voltage
Woltage L4 5 % of the operating waoltage
Current L1-L3: active 3 % of the input range
Current L4: |:| active 3 % of the input range

Data reduction tolerance range

e The data reduction tolerance range influences how voltage events are detected. The wider the tolerance range,
the less precise the recognition of events will be.

e With the voltages L1-L3, the tolerance set is the range nominal voltage £10%. Outside of that range the
tolerance is divided by 2. For minor voltage fluctuations, you obtain highly reduced data (in extreme cases, less
than for the averaging). If the voltage leaves the "good range", there is more precise recording, for better
plotting of dips/surges.

e The current measurement channels can be deactivated since the accumulation of data can be very high when
there is strong fluctuation!

e When the option box active is selected, along with the current mean values a data reducing channel based on
RMS-values computed for each half period is recorded. When the tolerance is too small, or if there are strong
current fluctuations, data are recorded in the worst case scenario every 10 ms or 8.3 ms (in the 50 Hz or 60 Hz
networks, respectively). This means that the plot of the current is mapped very precisely, but in consequence,
about 1.4 MByte of data are produced per channel and hour.

For this reason, we recommend setting a small tolerance only for short measurements where the mean values
are not adequate for the analysis.

7.1.2.3.6.3 Events / Messages

—Limits for event messages

Deviation from the power freguency:
hinima: = |-1.00 e 0.50 %

haeimma: = 0.0 £

referse ta the aperating voltage Hysteresis
Cwervoltage: rms = IW 2 IF kS
Diip: rms = IW e W %
Interrugption: Urinz = IT % IF %
Unbalance: = W % IT o,
THD: - Jeon % oo %

I—

I—

—Communications

¥ “oltage event Imit... ehdail (zmall) hatline@mycampanty . com

i =
S

[T free space = 0 WA It
¥ Cyclical notification (2 h) 0177123456739
[+ UDP dats storage state Port: I 1300 Received IP-address: o .o . 2 .30

Time intetval: n

Events, messages and UDP

During measurement, the measurement device can both list certain events in the Event table[ 7N and send them as
messages |18}
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Limits for event messages

Here, the value limits for all messages are entered. These are independent of the standard used in the
evaluation.

Communications

With Voltage event, the value limits set for event messages are activated for sending. Also, messages can be
sent cyclically or when the free space falls below a minimum amount specified by the user.

Using UDP measurement data status the measurement device can send cyclical messages about the
conclusion of the data measurement. The message contains the device recognition as well as information about
concluded measurements, so that for consecutive measurements it is possible to recognize whether new
measured data are available to be retrieved. The User Datagram Protocol (acronym UDP) is a minimalistic
network protocol in the transporter branch of Internet protocols.

The message recipient must be stated:
e |P-address: Address of the PC which is receive the messages.

e Port: Target port for receiver

e Time interval: Sending interval in minutes. The entry is made either manually or by means of the pop-down
list.

Example: Sending a message every 10 min:
IP-address: 10.0.2.10; Port: 1205; time interval: 10 min

‘ Note

UDP is used by Auto-Transfer[11}), too. With it, the transfer program is able to read the device
information (name, serial number and IP-address) directly.

7.1.2.3.6.4 Zero point suppression

Zera paint suppression

v voltage 04 % of the operating voltage (U4 - of the input range)

11

1 Y of the input range

Suppresses data acquisition while no signals are applied. By this means, the system avoids capturing noise near the
zero level.

This option is activated separately for voltage and current. Likewise, the sensitivity is set separately.

7.1.2.3.6.5 Limited data monitoring

[T limited dsta monitoring (recommended in case of slov connection to the device)

Any measured data with sampling rates higher than 1Hz are not transferred to the PC.
This means that the raw data and the triggered data are not visible at the PC.

Power Quality Recorder imc POLARES, System manual
2.5, Release 05.09.2011



Operation modes and settings 59

7.1.2.3.7 Memory management

These settings affect the hardware and thus the imc POLARES unit must be connected for this purpose. There are
options for time-limited measurements and for a trial measurement.

Memory management

—Data storage on device hard disk

Starage location: IHemnvable drive j

Measurement interyals: 1 da - . o 140000 =
I i J interval hedins: —

Overyerite oldest data if memory space exhausted: v

—Storage space for events and triggers

Storage option; IUSE available space j

If free space iz less than IEI hE |j stop trigger recarding

—Possikle measurement duration

Triggger condition not met Trigoger condition met
1 per day 5 per day
With free dizk space . 1 Year + 34 weeks 1 Year + 34 weeks 1 %ear + 34 weeks
(9591 MB
Ertire hard drive D=5 years = 5 years = 5 years
[ 487 74 MB )
Metnory required far triggered acouisition
1 Evenit : 4 57 KB

Dialog for data storage settings
Storage location: Selection of the storage medium. With imc POLARES, only Compact Flash cards are used.

Measurement intervals: Specification governing how long a measurement lasts before a new one starts. In this way,
for long-term monitoring measurements, new data sets are created cyclically which are capable of transfer to the PC,
and can be analyzed by it. This cyclical closing of the data files also provides increased data security.

Interval begins: Specifies a time (hh:mm:ss) at which data acquisition is to conclude. All other termination times are
based on this time and on the interval duration.

Example: Measurement intervals= 4 h, interval start = 12:00 PM

If measurement starts at 2:30 PM, the first interval end is at 4:00 PM; then at 8:00 PM, 12:00 AM, 4:00
AM, 8:00 AM...

Overwrite oldest data if memory space exhausted: To make room, the oldest data are deleted automatically when
the data carrier is full. Upon activating this option, the minimum size for Storage memory for events and Trigger is
automatically set to 0. This applies not only to the measurement task in progress but also to any existing
measurement data from previous measurement tasks.

Storage options for events and triggers: This option lets you set sensible limits to the data volume resulting from
capture of trigger events.

e With Use available space, triggered data are captured until the hard drive is full. Then, since there is no more
space for more data, data capture ends.

o |f free space is less than... prevents triggered acquisition from leaving less space than the amount you specify
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here.

¢ In the box Possible measurement duration, an estimate of the measurement duration based on the current
settings is displayed. Additionally, the data volume to be expected based on the triggers set is indicated, which
also serves to estimate the maximum measurement duration.

e When the option Overwrite oldest data.. is activated, this option should be set to Use available space.

‘ Note

e Calculation based on the actually free memory on the Flash-card is only performed if the

measurement device is connected. If there is no connection yet, a memory card 2 GB in size is
assumed.

Some foresight must be exercised for correctly saving data to the hard drive. For instance, when
the drive is almost full, it must be ensured that all data still to be accumulated on all channels
are saved all the way up to the measurement's completion. In a configuration with the maximum
channel count, however, up to 4 MByte of memory on the hard drive may remain reserved.

In the memory storage, up to 500 measurement intervals can be managed, (if there are more,
then accessing and validation can cause problems when saving data).

In consequence, after a time of 500 x intervals, the oldest data are deleted. Which means with
daily intervals, after 1.4 years, and with 2-hour intervals, after 6 weeks. Measurements
according to standards, either daily or 12-hour intervals are recommended.
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7.1.3 Measurement

Once a measurement has been sent under Setup, it can be run under Measurement.

7.1.3.1 Connect/Disconnect - imc POLARES in a network

=

Example of a complex network with PCs and
multiple imc POLARES

| i oS Cornect | A device of the type imc POLARES can only ever be connected with one PC.

To enable a second user to observe a measurement in progress, the device must first be
enabled.

This is accomplished by hitting the "Disconnect" button.

| BT Disconnest |

Sample case:

User 1 configures Device 1 using POLARES operating software on PC1. Next, user 1 starts the measurement, for
which it must necessarily be connected with device 1. User 1 remains connected as well.

User 2 sits in a different location from user 1 and also starts measurement POLARES operating software on PC2.
User 2 tries to connect with device 1. It contains an error message indicating that the device is already connected. For
user 2 there is no way to force a connection to be set up. He must request user 1 to disconnect from the device.

Once 1 has disconnected the device from his PC, user 2 can set up a connection and observe the measurement in
progress.

Note

‘ At any given time, POLARES operating software allows connection with only one device. If
multiple imc POLARES are to be configured, this can only be done one-by-one.

If POLARES operating software is closed while a connection exists to the device, it is automatically
disconnected. Afterwards, the device can be connected with other users.
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7.1.3.2 Start/Stop Network analysis

From here is where to access the hardware. By the time you open this dialog, the imc POLARES device needs to be
connected. There are options for timed measurement and for a trial measurement.

startStop (SchaltSchrank 101-DauerTest Alles)

rDevice status
Dizconnected [ Eh4e=h Connect l
miniPOLARES 140101 [ ];.@: l
—Time options Parameter -
A Class A measurement must start st & full 1 0-minute mark.
Send l
[w Ao arbitrary start time [
[immediately |+ | ‘ P Send + Start ‘
Stop time [
[ s |
E |
[ Load l
Start with synchronization signal reception: without
» Synchronization signal output ==

[Output of internal or received time as DCF =ignal)

l P Send + Test l

rautomatic start upon activation or power outage
| Initialize |
| Clear |
rConfiguration overvies
Averaging interyal: U1, U2, U3, U4 112,13, 4 =10 min; f =10 =
CFlash
[ to Cnline monitaring -é to Data transfer (F4)

Start measurement dialog

When you go to the Start dialog, you initially see a flashing display of the message Determining status.... The
software starts the device driver for imc POLARES and queries the device's current. Depending on whether the
device is in its resting state or running a measurement, the function (and labeling) of the buttons changes.

If the measurement device is not available, this takes longer to determine, since the system must wait for the
maximum possible response time to elapse!
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Supposing you have not yet begun a measurement and the device is in its Online and stopped state (connected):

Device atatus
Connected and stopped | 4z Coninect |

=
POLARES_140135 | 4L Disconnect |

Starting the measurement involves the following steps:
1. Connection: The software sets up a network connection.

2. Preparation: The settings for the measurement task are written to the device. Then the device is ready to
measure.

3. Start: Data capture is started. (Clicking on "Start" right away causes all three steps to be performed
immediately).

The device state indicated is now Measurement active. As long as the device is connected to the PC, data are
continuously transmitted to the PC via the communication network. This is absolutely necessary for the online display
but it makes heavy demands on the communication network's resources.

Clicking on Disconnect ends the link between the computer and the measurement device. This neither ends nor
disturbs data acquisition, since all measured data are saved to the internal removable hard disk.

[ BT Dizcannect

The device setting indicated now is Off-line, measurement active. After disconnecting from the device, you can
close the POLARES operating software software and deactivate the PC. To resume work, restart the program and re-
connect the PC to the device. You can connect and disconnect as often as desired.

To end the measurement, the PC must be connected to the device. Use the button Stop. All folders on the hard
drive are closed. Alternatively, the measurement can be ended by means of the device list on the Topology page 26,
There, you can stop multiple devices at the same time.

To stop, you don't need to connect, which causes the procedure more quickly. When connecting with a measuring
device, the current configuration is imported and the current measured values are immediately transferred, while for
Stop, only the stopping command is transferred.

. Note

e Connecting to a running measurement is only possible from the computer which was used
to start the measurement. But stopping is always possible.

e When you disconnect, a connection file *.umt is created on the host PC. This file is used to
identify the running measurement. Without this "key", no connection can be made to a device
while it's running a measurement.

o During active measurement and online monitoring, various pages of te POLARES operating
software are disabled.

e Changes to the settings only take effect the at the start of the next session.
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7.1.3.2.1 Connecting

When connecting to a measurement device, it makes a difference which of several situations is in effect:
1. Device is in rest state:
Connection is carried out.

2. Device has been disconnected from the PC during a running measurement

A dialog prompts the user to decide whether to connect during the running measurement or to stop the
measurement.

When connecting to the running measurement, the currently open measurement configuration is closed and
the configuration required by the device is read and loaded. The program connects to the device and goes into
measurement mode. If the required measurement configuration is not found, the process can be aborted. The
device continues to carry out measurements without any connection having been made.

If the user chooses to stop measurement in order to set up the connection, the current measurement
configuration remains open and unchanged.

3. The device was previously disconnected in an uncontrolled manner

The user is notified that connection is only possible after first stopping measurement. If the process is aborted,
the device continues measuring without any connection having been made.

4. Measurement device takes measurements after an automatic start
Same procedure as under Point 2 above.

7.1.3.2.2 Test start

To check your settings, it's possible to perform a test measurement. In this case, measured

| .' ST - Lies data are not saved. Click on the online monitoring to view the data measured.

[ bssanes l One-time triggering and transmission of messages. Strongly recommended for verifying the
— d connection parameters entered.

This button only appears if a message /181 has been defined and the device was prepared.

7.1.3.2.3 Automatic restart upon power outage

imc POLARES has a number of features intended to ensure uninterrupted monitoring.

1. The device's built-in UPS secures continued measurement operation despite short-term failure of the power
supply.

2. The device's automatic self-starting capability enables continuation of measurement following either a longer-
term power outage or continual short outages: if the internal rechargeable battery's capacity is insufficient, the
current measurement ends automatically. In this case, proper closure of all measurement files is ensured.

Autamatic: restart upon power outage

Device starts automatically after power outage

[v Update parameter before each start

Clear

The automatic starting mode can also be used to prepare and test a measurement at the office. When imc POLARES

is subsequently hooked up at the measurement site and activated, measurement can begin without any further
configuring.

The button Initialize writes the current setting to the device a single time.

. Note

o After initialization, these measurement settings are in effect until the removable data carrier
is totally cleared or the configuration is deleted.

o Regardless what other measurements are performed in the meantime, upon activating the
device, exactly this measurement is started again.
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7.1.3.2.4 Setting the start/stop time

Click on the check box Start or Stop to make the controls for the time and date appear:

r— Time options
A Clazs & measurement must start at & full 10-minute mark.

v Allaw arbitrary start time

Parameter -

ﬁ Zend

[=tarttime |~ 132200 =

Stop time By KB April 2010

Type of device time: Mo Di Mi Do Fr =a

28042010 || | | = Send+ Star

. Stop

29 50 312003

Start with synchronizstion signal| = & 7 & 9 10

) 12 13 14 15 16 17

19 20 2 22 23 24
5

Received time:

r S':.fnl:hrl:uniz_atil:un signal -:uut_puh 26 97 oq 90
[Cwutput of internal or receive P E 7 &

[ |Heute: 28.06.2010

4 J ﬂ Load

18
a5 Test -

g | F Send + Test

If the option Allow arbitrary start time is not selected, it is always necessary to enter a starting time with this time

pattern, or other times are rounded up.

r— Time options
A Clazz A meazurement must start at o full 10-minute mark.

v &llowe arbitrary start time

hour or day.

Startime |»| 132300 = |80s2010  ~

Imimediately

Start next minute
Start next 10th minute

13:29:00 +| Q507200 -
| = [

Start next hour
Start next day

[ri7P

[~

Instead of the previously set start time, the
measurement can be set to start immediately,
upon the next whole minute, 10th minute, whole

Class A Measurement: The standard IEC61000-4-30 requires for this class of measurement that the start is at the
stroke of a multiple of ten minutes of actual time, in order to enable comparison of data from different, spatially
separated measurements. See also the menu item Extras = Options = Start.

‘ Note

e Even if you have set a starting time, you must click Send + Start to prepare measurement

by timed start.

e You can specify either the Start time or the Stop time or both.

e You can also use settings aid such as arrow buttons and calendar.
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Time options

— Time options Parameter
& Class A measurement must start st & full 10-minute mark.
Send
[ &llow arbitrary start time ﬁ
[=tarttime || 132900 = f2sps2m0 || | P Send+ Star
Stop time v |1 z2a00 = ||:|5.|:|?.2|:|1 a j
B st
M Type of device time: T = [acaltime
ﬂ Loz
Start with synohronization signal MTP I v|
Received time: writhout
o DCF 77 Test -
r Synchronization signal output GRS
[Cutput of internal or received time & | b’ Send + Test
L7 ]

Time options

The device time type is recorded along with the measured data. This makes comparison of different measurement
data possible.

o Type of device time...

Type of device time: sets the desired time zone

e For each device, the time zone and daylight saving time transition must be set. If it has not been done yet, a
message appears prior to a measurement starting.

¢ The measured data are denoted with the time of their respective time zone. On the Analysis page, you can have
the time zone used indicated by means of the measurement's properties.

« The relationship between external synchronization and the time zone set is described here[ 68",

. Attention

If update to a software version < 2.0 should become necessary, the time zone must be
reset to "none"!

Start with synchronization signal

o Input of the time type of the synchronization signal. In contrast to Type of device time, this entry is not arbitrary.
The time type is determined by the external timer, but can not be queried by the POLARES operating software.
For this reason, the user must manually enter the time type here.

o If you wish to change time types, the timer must be reconfigured. To learn about this, read the instructions for
your timer.

Behavior of the device upon activation

e Immediately upon activating imc POLARES the device begins the synchronization process. This is
advantageous with protocols which require extensive time to synchronize due to system properties, e.g NTP.
For this reason, the clock can be set as a default in the device configuration.

Confirm the new default using this button 'Type of device time...". The button is only operable if the device is
connected.To apply it, it is necessary to restart the measurement device.

e Upon configuring the measurement device, this default is overwritten with the device clock type set above. If the
default entry corresponds to the selected device clock type, the start can proceed immediately upon
configuration of the measurement device. Otherwise, the measurement device first assimilates to the changed
clock type.
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. N n Selection of the time
Device configuration . .
base in the device

configuration is

Device:  |miniPOLARES_140135 | independent of the
synchronization

=f Device time, Synchionization selected in the
Time zone [GMT +01:00] Amsterdam, Berlin, Bemn, Fom, 5... measurement task.
Cravlight Saving Time active=1 Upon beginning the
MTP: Server (1) 10.0.0.19 measurement, the
NTP: Server 2] time base of the
MTP: max. time deviation [ms] 100 irzeuasseu(;’ement task
bdaw. time o wait for synchronization =] 0
Synchronization zignal input Synchronization zignal HTP=5 If th? measurement

ETIE task's time base is

Synchronization signal output h.z.=0 identical to that of the

device configuration,

(] I Cancel Accept the synchronization

remains intact and
i can begin directly.

Device configuration for imc POLARES

Synchronization signal input
0 none: not defined.
1 no synchronization signal: Synchronization signal input not evaluated
2 DCF synchronization signal: only DCF or IRIB-B is evaluated
3 GPS synchronization signal: only GPS receiver evaluated

4 DCF or GPS synchronization signal: depending on which signal is applied first upon
deactivation, either DCF or GPS is utilized

5 NTP synchron signal: Network Protocol used
NTP: max time discrepancy [ms]:

States the permitted time discrepancy from the NTP-Server in ms, up to which the
device is still considered synchronized. When this discrepancy is surpassed, the
message — "Not synchronized" or "Synchronization in progress..".. is displayed.

For the sake of the measurement precision and comparability of measured data, we
recommend increasing the value of this entry if the discrepancy is big. Otherwise it will
be necessary to dispense with synchronization completely.

Maximum wait time for synchronization [s]:

States for the case of a autostart the maximum time in seconds which the device waits
(e.g. following a power outage) for successful synchronization before starting
measurement. For a standard measurement comprising 10 min of mean values, a time
of 5 min makes sense. If valid time signals are applied, this enables successful
synchronization for all possible types.

‘ Note

e In general, GPS receivers come with the ability to process the received UTC time internally
in order to provide the measurement device with the local time. The manufacturer of the
GPS receiver provides configuration software for this purpose.

o DCF77 works with the local time as a rule. However, it is possible to synchronize a GPS-
equipped device A to UTC time. Device A then transmits its UTC time to device B as a
DCF77 signal via the Sync terminal. In this case, device B receives UTC time via DCF77. In
order that all device work on local time, device A must be set to the correct time zone.

o A description of the hardware wiring and of the synchronization procedure is available in the
user's instructions in the chapter Conditioning and terminals under Synchronization of
multiple devices.
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Synchronization signal output

e The device can output the internal clock as a time signal via the synchronization terminal. An adjacent device
which as a time signal recipient is supplied with this signal, can be synchronized in this way. The measurement
then runs synchronously on both devices. This means that different measured values from the exact same time
can be compared. Even without an external clock, it is possible to synchronize multiple devices with each other.

o For output of a time signal, no external clock needs to be connected!

7.1.3.2.5 Time zone synchronization rules

The rules delineated below must be adhered to in order to ensure correctness of the time information.

Input signal

Setting in the dialog "Type of device time":
"Time zone" and "Daylight Saving Time"

Data display

Without external synchronization signal

Setting of the desired time zone

The measurement device clock is set by the PC, which
causes time conversion according to the PC's and the
device's time zone.

according to time zone set

DCF77, IRIG-B

external source!

The time type can not be recognized based on the input signals and its time zone setting must match that of the

e.g. [GMT +01:00] — Berlin

Daylight Saving Time 1 or 0

Attention: The time source must behave the same way!
Meaning: for 0 not change and for 1 perform a time
skip.

uTC GMT GMT
Daylight Saving Time =0
(= 1lisignored)
Local time Find entry according to the local time supplied Time zone set

(there is no correction or time shift!)

GPS, NTP

For GPS and NTP, either a UTC or GMT signal is expected.

uTC

choice of GMT or local time available

according to time zone set

Device time is corrected according
to the time zone set.

Display for the synchronization

Message

Device state

1 No reception of any synchronization signal

The defined signal can not be received or decoded.

2 "Time signal present. Synchronization in
progress..."
or "The measurement device is not synchronized" | performed.

A valid signal has been recognized. The signal
evaluation is running and synchronization is being

3 The device is synchronized

The synchronization is competed.
The external source has been adopted.
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7.1.3.2.6 Switching to other views

[ o Dhline monitoring This option can be activated during a running measurement. The system skips
= to the branch Standard display- Overview| 701 and displays important data
already during the measurement. This also includes the alarm messages.

[ -a to Diata transfer [F] l This takes you directly to the Data Transfer branch.

7.1.3.3 Online display and Free display
For data display during a running measurement, there are two basic curve window types.
The Online display offers pre-defined views covering all basic curve types.

e Frequency, RMS, V, [: Display of the RMS-values of voltage and current. Any events which occur and
instantaneous frequency.

e Original U, I: Display of the original voltage and current signals.

o Power: Display of power curves

o Overview: Display of all important values as well as vector representation of voltage and current.

e Harmonic online: Harmonic voltage and current values

e Harmonic - effective power: Harmonics of the active power — the direction of the power can be distinguished

o Free display: Up to four curve windows next to each other can be filled with any measurement channels.
These windows can’'t be changed or deleted.

If you change a standard window, you can save it among the free displays (except the total overview and the display
of harmonics).
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7.1.3.3.1 Online display

There are several standard windows which provide a comprehensive view of the data:

F, RMS, U\l
—Uime —wm Ul rms= 22682V =
v 230 U2_rms 22772V E
PP Yo U3 rms 22764y M0
225 _ |1_rms 1.26 A R
o 12_rms 1274 ©
14 I3 rms 1.39 A =
W - =
, F 10s 50.00 Hz
9:06:00 =
23503 w
bem: s
Diate, time Eventz Date, time =
23052003 09:01:42 646200 | Curvetormtrigger recarded _|
23052003 09:01:43.007700 | Symmetry out of limit
23052003 090285 702100 | Curvetormtrigger recarded
23052003 02:04:10160600 | Curvetormtrigger recarded
.
| NUM [

Frequency, RMS, voltage and current (RMS-values)

Here, the mean values of the current, voltage, and frequency are indicated. Additionally, messages announcing
signal events, trigger releases and status messages about the synchronization and available memory appear here.

‘ Note

and not all messages accumulated since the start of the message.

l ¢ When the system connects with a running measurement, only current messages are displayed
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Original V, |

Instantaneous voltage and current values
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Power

Power (RMS-values)
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Overview
sl 4
Cverview
- Povwver
L1 L2 L3 Total
Freguency | aastHz || P | 523w | szeww | savwe | 1606 KW
Unbalanice | o042% || @ | 378wvar | 345var | 278var | 1001 var
Trigger count | 22 || s [ 7sekva | 73kva | B4skva | 2124 kva
| | |

Free HD space 164547 MB LF

rEffective values
| zsmy N
uz [22537v 12 | 24214
|
|

083 | 076

Ul uz uj 4

Us | 22557% 13 | 2383A
U4 | 0Ty 4 | 052A
—Flicker
L1 L2 L3
PfS | 000 | 0 | 0.00
Pst | 000 | 000 | 0.00
— THD f Harmonics
U [ %
THD | 256% | 279% | 227 %
3te | 340v | 444w | 340V
Ste | 375v | 383V | 286V
Tte | 146v | 188 | 139V
Ste | 077w | 049Y | 055V
Mie | 123v | 1.53% | 136V
13t | 133v | 078v | 153V
L1-U2 = +119.54°
LH-1J3 = -120.19°
4| | 2]

R

Overview of all important values and a vector diagram for displaying phase angle between conductors
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Harmonics Online

Harmonics Online
¥ WV uz ¥ us
Cus [Cuzs [Cluss

B 1 FFT_ M U2 FFT_ M U3_FFT_

95—
a.0-
g.5-
g.0-
7a-
F.o-
B.5-
E.0-
55—
50-
45—
4.0-
35—
30-
25-
20-
1.5-
05- I
i NS RN AN A RS S BN W BN NN W WO e e—
s a0 15 w25 30 3 40 45 a0

I
0

[%]

Overview of the harmonics U, | of Lines 1,2 and 3

The harmonics to display can be selected individually. Changes of the display, usually adaptation of the scaling to the
existing level, can be saved and opened via the toolbar.
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= Opening a saved view:

1”imc POLARES Free displays...

x|

=49 Harmonics

b~ Harmorics_|1
fm Harmorics_|2
o Harmorics_|3

e H-Elrrl-ll:lrli 3
L -,

b~ Harmonics_L1
L -, —

b~ Harmonics_L2
b Harmonics_LI3

b~ Harmornics_LI4

Mame: |H

armonics_[4

Open
Delete

4

Cancel

7.1.3.3.1.1 Free display

Here you can design curve windows to suit your wishes, which are added to the tree diagram upon being saved.

v —.
260 v 2T 41 W -
Crverview ﬂ 2980 - - E
e s Saves the |
Free dsplays 22751 '-/' (=}
= {7 visplay formats 2270 | —
1 window [
- 2 windows 2955 -
|22 3 windows Q
|EE| £ windows 29610 - 55
= Measurement channels =" [
Bl e 2355 1
+'u 1 e
w-dlp P 22510 -
oo u (o)
-~ ﬁ Ei " 22435 Lt _rms —I.I2=rms U3_rms il
= — L2 — u3 [
. ﬁ U1_mean y ms 4 ™ Adds a new, empty
U1_psk .
&L Ut ms 398 - curve window (up to 4)
-l Uz WWW
) U2_fit X7 -
= L% U2_mean
&} uz_pst I~
) U2_rms
™ ‘% U3 i
Bl U3_ffe —_—
- ﬁ Ejj;‘;ﬂ““f |_22ﬁde!ed by Drag &Drop | | .
12}- U3_rms [ 16:05:.05 160510 16:0F15 160520 160525
Diaka transfer - E1203
| ¥ : Fm:s
Al available measurement T

Example of a bar chart of voltage RMS-values
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7.1.4 Data transfer

This dialog enables you to conveniently transfer data from the measurement device to the PC. Once the data have
been transferred, they are available in the measurement database and can be investigated in the evaluation| 787 or in
the channel search 100},

The program Auto-Transfer independently performs the data transfer along with the evaluation| 7.

e Use Select device... to specify the desired imc POLARES unit if you have multiple devices in your
communication network. If you make a change, you exit the current parameter set's context menu and are
prompted to save (if necessary). Subsequently, a default standard parameter set is loaded which is then
displayed in the title bar.

e Clicking on Search hard disk to read out the contents of the selected measurement device's hard drive. The
function initially starts with a search window while the software prepares a list of all data present on the device
hard drive. The measurement's Location, measurement task name, Start time and End are indicated.

o If you wish to read-in the data stored on the Compact Flashcard inside a laptop slot, for example, select Search

PC.

Data transfer

Measurements present in the device miniPOLARES_140135

Location

Measurement task

Start time

End

{laly]

longterm_135_Synth
Po

0302709 16:553

03530008 141418

Search hard disk

SIMEAS_GE0_140135

Removable drive

Total capacity
793 GB

(== Device hard drivers) miNPOLARES_1401 35

180 GB

Next. the following options are available:

Free

244 GB

133 GB

Data transfer selection window

E PC data storage; (CDocuments and SettingstAll Users\bpplication Detanimc POLARES \Datat)

(3 top_right System_top_right O3M25/08 15:26:13 Select device...
(22 top_right System_top_right 0352409 134205 03£24/08 13:42:29

[ top_lett System_top_left 03424009 13:40:15 03/24/09 13:41:56 Dizplary all

[ top_right System_top_right 03024109 13:39: 26 0372409 13:39:32 messLUrements
(22 top_right System_top_right 03024008 13358:55 03£24/08 13:39:17

(2 middle_right System_middle_right 03424009 133733 03/24/09 13:38:46 J Search PC
[:l top_lett System_top_left 03524009 1 3:36:035 03r24/09 13:36:35 -
[ Test2 Testfall_Siemens1 03024009 13:30:52 03724009 13:35:350

[ Test2 Testfall_Siemens1 03024009 132024 0372409 13274 =

i :
Tranztfered measurment data: Load transfered data configuration

Location | Meazurement task Start time End Size | Show unsent
(&7 Teststation Fower2 Ph O3/26/09 16:24:27 032609 16:25.58 34 46 KB IEEEILEE

Clear hard drive

e Selecting data to transfer: By dragging the entries for data from the upper list to the lower list, data from the
source is transferred to the target. Alternatively, select the desired entries to highlight them and click the button

. If the option Load transferred data configuration is active, the configuration values for this measurement
are automatically set after the transfer, so that you can go directly to the evaluation page.

o Deleting data: Highlight the data to be deleted in the upper list and then click Delete.

Once the data has been successfully transferred, the data in the lower list appear with a checkmark.
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Show unsent messages

Depending on how it is parameterized, the device can send messages in response to various events. If sending a
message is not possible, a notification about it is left in the device, and additionally the message text contains the
information about the number of messages successfully sent and of those not successfully sent.

Using the button Show unsent messages, the device information is sent to the PC and displayed in an Explorer
window. The sending notification is deleted from the device.

- The filename contains the time when the notification is to be sent.
- The file contents is the message text.

imc POLARES data are stored on the device's hard drive in a special format. Only upon being transferred, the data
are converted to a format which can be read.

‘ Note

e Measured data on the hard drive which originate from imc POLARES can only be
processed by POLARES operating software software!

o If your PC is equipped with a Compact Flashcard drive, the hard drive can be removed from
the imc POLARES unit and inserted into the PC, and the data to be transferred are selected
using the button Search PC.

e Only imc POLARES data contain extra information such as the measurement location and
the actual measurement time.

¢ Information on this page have nothing more to do with the measurement configuration and
isn't saved; only the device selection remains.

o With brief measurements it is possible that certain measured quantities can not be
determined. In this case, a message appears indicating that no data are available.

If the extra information could not be found, this is indicated by asterisks around the measurement task
name:

*not imc POLARES* data don't come from imc POLARES !
*auto* data which were automatically recorded when the device was
started, but don't belong to any measurement task
*not ready* measurement not finished yet -> data transfer not possible
*unkown_place* couldn't find info about measurement start
*unkown_Exp* measurement task info not present
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7.1.5 Evaluation

A variety of different procedures are available for evaluation purposes:

Evaluation: Analysis of the measurement folder of a measurement. Based on specified value limits, a Network guality
report/ 82 is generated. The time plots of the data can be observed in prepared evaluation windows|87\. Events are
listed along with curve windows. Once an evaluation has been performed and saved, these events are also available
for the Standard value search [102)

Extended report: |86 Like Evaluation, only applied to multiple measurements. Additionally, the measured data in the
measurement folders can be temporarily bound together.

Automated report /141y Cyclical report on a proceeding measurement. At specified intervals, reports are compiled for
the measurement currently in progress. The reports adhere to the specifications for normal evaluation.

Measurement data base: The measurement results are entered in a measurement database by transmission from
the device to the PC. The analysis tools mentioned above access these data. Additional results calculated and saved
for the evaluations are also saved to the measurement database.

7.1.5.1 Selecting data folders

On the main screen of the task step "Evaluation" all measurements belonging to the current measurement task are

listed.
| Delete... |
| Find... |
Current data folder 02/04/2003 14:02:11.0000 | Switch |
Start time | End | Comrment
(1 2306, 2003 02:54: 414330 23 0B 2003 093247 4330
19,06, 2003 019:52:15.4330 19.06. 2003 11:47:44. 9330
(1 18.06. 2003 03:47: 44,3330 19,06 2003 08:32: 11,4930
[NC3 12.05.2003 09:32:47.4350 14.05. 2003 11:52:44. 9330

Excerpt of the dialog for selecting data to evaluate
The button Find... enables you to select the desired measurement from among those which exist.

Using the button Change, you can move to a different source data folder. First highlight the entry in the list for the
measurement you wish to evaluate, or alternatively, double-click on it.

Identical measurement tasks can be recognized by the color indicator next to the folder symbol. Consecutive
measurement tasks which are alike have the same color. Measurement tasks having the same color but not in
succession do not necessarily have the same settings.

Any running measurements which are still disturbance logs and do not yet contain readings averages are denoted by
this symbol: (=

‘ Note

l If you have kept curves or calculated results belonging to a previous measurement, these will be

deleted when you go to a different measurement. The actual measurement data are preserved, but
all views, formats and print layouts are lost.
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Use Delete to open a dialog for deleting measurement task configurations and measurement data:

Choose parameter set

=10l x|

=0 . Berlin

El I:lﬁ Trafol
Ot 11oky
f O~ 230v
B Dﬁ’ Trafoz

'T‘ Lewvel
o T Switch_101
= ] Test_all_23
' 2010-12-19 20:00:00

Selection: & Delete messurement(s) Delete

Optimize

{+ Delete only measured dats

{" Delete data and configuration

Exit

Deleting measurement tasks

Context menu: Properties

By right-clicking on a measurement folder, the parameter-independent information is displayed:

[ :version 5
Manager 200R 00161220100
Fuy P 309
Py et 1.01
[ Time
Time GhT +2:00
Type vinter time

(a4 A pply

x|

1. Version information about
software used and the device's
firmware

2. Time information
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7.1.5.2 Creating a report
POLARES operating software automatically generates a report reflecting all settings.
The Parameter-Set menu in the main dialog[120) contains the following items:
e The menu item Print sends the report to the printer.
e Report:

e With Add Page, you can add the current display of measured data to the report. The new page is appended
to the existing report,re respectively, a new report is created.

e With Export page, an image is created which is saved by default in C:\Documents and Settings\All
Users\Application Data\imc\imc POLARES\Output.

o With Page Preview, the report is displayed in the Report Generator. You can edit the report further in the Report
Generator, and from there either print it or export it in PDF format, for instance.

‘ Note

Views in portrait and landscape format cannot be combined! A separate report is created in either
format.

7.1.5.3 Standard and limits

The most important setting made before the start of an evaluation is of the limit values. By default, the limit values
specified in the standard EN50160 are used. You can access already available files or create your own set of limit
values. The POLARES operating software product package already includes the limit values for the European
standard EN50160. Since this standard doesn't include all signal attributes which the software is able to determine,
there are a few extra parameters. These are denoted by asterisks.

The fill-out form states all values currently in effect. The limit values can be changed and saved under any name
specified.
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standard and cutoff values

Standard uzed: | Er 50160 EM 50160 kY
Category Cutoff walues @
o ik Clicking here loads the values
one-term Ticker for the EMNS0160
I a5 _lj % of meazured I 1 \

100 _l %% of measured

Yaoltage unbalance:

85 =% of messured

100 % of meazured

o

Distartion factar (THD)

93 % of meazured

+ [Walues dencoted by * do not belong to the
standard EMSO0160)

I 3 % *
I a % of the operating voltage

Yaltage interruptions:

Short interruptions until;
Long irterruption starting:
Long irterruption starting:

Yaltage dips:

Duration till:

Duration = 13 and

Owvervoltage:

LI(tj~:|1 % Hysteresis| 2
I 1 _l? = duration *

e of the operating voltage

180 _I? = duration
300 =5 = durstion *

% of the operating voltage

it = I an % Hysteresis| 2
I G0 _l? =
Uit = I &0 % of the operating voltage *

it = I 110 % Hysteresiz| 2 % of the operating voltage

it = I 130 % of the operating voltage *

Fill-out form for the Standard and cutoff values for the evaluation
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7. imc POLARES - Standard and cutoff values... x| = save:

Enter the name of the new limit
values or overwrite an existing set
[atne | Retmnark | of values.
EM 50160 detault limits =]
EM 50160 compact Like 50160 bt =maller limits ~Save as....
My standard internal specs Saves the limit values currently in
effect under a new name.
Ty
= Open:
Select a limit value data set and
close by clicking OK.
Mame: | My standard Save s
Delete
Cancel
s

‘ Note

o If the limit values specified are incorrect, the results of your evaluation will also be wrong. This is
especially true for lists of events, such as dips and interruptions.
¢ The limit values are saved to the database.

7.1.5.4 Network quality report

This item is for the purpose of composing and printing out a measurement protocol reflecting all parameters required
by the standard EN 50160. At the same time, there is an automatic analysis of the measurement results based on the
limit values specified. If the option Automatic correction 141} is selected, the system takes account of the fact that in
cases of voltage dips, overload, or outages, it is possible for invalid network frequency values, voltage fluctuations,
flicker, asymmetry, voltage overload and THD to occur, and it prevents the event from being counted repeatedly in
various quantities (in accordance with the standard IEC 61000-4-30’s flagging technique).

In the protocol's header, the data for measurement are applied from the program item Setup. Next is a total overview
of the measurement results in order to display at a glance where thresholds were violated.

The report can be printed out and saved.
Structure of the results tables:
¢ Unit of the following quantities
o Portion of the measurement values taken into account for calculations. Usually 95 % or 100 %.
¢ limit values, on which the evaluation is based
e Conductor (line) under investigation if there is no evaluation of the overall system
¢ Min/Max value — the extreme signal values which occur during measurement

o Values out of bounds are values which exceed the specified limits
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Toolbar:

M 4« » o DO

e

Opens an already completed evaluation

®—— Saves current evaluation
“4— Jumps to beginning of report
-+— lumps one page backward
a—Jumps one page ahead

Jumps to end of report
- P P

. a|—
Metworlk quality report — |
1. Description [ Calculate ] | Load lazt report | =
Company: Testing Company . o —
H Automstic correction in responzse to events =
Department: ystem Testing [Flagging concept - [EC 61000-4-30)
rFY
Supervisor: Testing Cfficer —
-
Inzpector: Tester
b 4
Location: Teststation —
Comment:

2. Total overview

Chaos
Tolerance
Excellert [ A Cm Cm [ |
Freguency Flicker Events I-Ditf Unbalance THD

First screen of network quality report

When you move the mouse cursor onto one of the histogram bars, the ranges measured are indicated. Left-clicking
the mouse on a bar causes you to jump to the table displaying the explicit measurement results which follows the
overview graphic.

The following value limits apply to the total overview:
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Type Tolerance line!? Chaos line® Note

Frequency 1% ..+1% 12%>f >+8%

Flicker 1.0 > 10,0

Events > 50 events

Voltage differences U RMS<+10.0% | U RMS>+50.0%

Asymmetry 3.0% >20.0 %

THD 8.0 % > 16.0 %

Harmonics 05%..6.0% >15.0% depending on the number of harmonics

1) Up to this line, the measurement values are within the tolerance range.
2) Display of the values from the standard EN 50160.
3) Values lie far beyond accepted tolerances.

J.Measurement time frame

Total: Wednesday, 0452172010 14:32:00 - Wednesday, 0452172010 15:59:59 lokal time
Duration: 01:27:59 h

Evaluation: |zt0a2000 =H143z00 = to [zodzoi0 =S [1ssess = [ o

Standard: IEN s016D |j [ &veraging irterval = 1 mind f=10 53

Measurement time frame

Evaluation: By default, the analysis is carried out for the entire measurement, and other time spans are available as
alternative selections.

On the basis of a particular measurement, the analysis can be carried out over different timeframes and with different
limits.

Standard: Since different limit data sets besides EN 50160 can be defined, it's possible to evaluate a measurement
according to a variety of requirements and to save the results for subsequent comparisons.

4. Input range iIE
Mominal votage:  230.00°% Powver frequency: 5000 Hz =
Cperating woltage: 23000 % =

L-H L-L o
At object: 1000.00 5 --- @ r
At the input: 1000.00 % - | -

Case 1 - Measurement L-N (4 wire system), no converter

e The device is able to measure up to 1000 V

4. Input range :IE
Mominal voltage: 20,00 kY Powver fregquency;  S0.00 Hz =
Operating voltage: 1950 kY =

L-M L-L T
At object: --- 20000 kW @ =
At the input: --- 100.00 % | -

Case 2 - Measurement L-L (3 wire-system) with converter in a 20 KV
e operating voltage
e converter: 20kV primary voltage, 100 V secondary voltage
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5. Network frequency

;I-

nit | Component Cutoff walue Walle Walle Walliez
[D eviation of B0.00 Hz) min max out of bounds
x 99.50 +1.00% 0133 % 0133 % -
Hz 4950 . 5050 Hz 49593 Hz R0.07 Hz
x 100 -5.00 .. +4.00 % 0156 & 0171 %
Hz 47.00 .. 52.00Hz 4952 Hz B0.09H=
6. Flicker
nit | Cormponent Cutaff walle Lire Walle Walle Walles
[Flicker intenzity] mif ma out of bounds
x L1
plt 0.055 0104
x 95 L2
plt 0..1.000 0.054 0109
X ]
plt 0.041 0105
x L1
plt 0.055 0177
X 100 L2
plt 0..1.000 0.054 n1a3
x L3
ot 0.041 nigz
7. Yoltage changes
nit | Component Cutoff walue Lire Walle Walle P
[% of 230.00%] mif ma out of bounds
X L1 187 % 0592 %
W 22070 22864
x 95 +1000 % L2 REER 0327 %
W 207.00 .. 253.00% 22611 22925
X ] AR 0275 %

Second screen of network quality report
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7.1.5.5 Extended report

Like Network quality report! 82y, but for different measurements.

Serves the purpose of comparing analyses. Changes in the power network quality over a longer time span can be
detected, or comparisons can be made of simultaneous measurements at different locations.

<~ SIMEAS 80 Manager Dauerlauf - Stern_LU - 2010-04-21 14:32:00 - |EI|£|

Parameter-Set  Wiew Ewaluation Exkras ¥

DS H|&E v r2ER | %2 ¢
Extended report

| v

Task process
Hetviork quality
Meas overview

Setup
Measuremenkt
Moy Data transfer

Start time

Enct I Comment

[A21.041014:32:00
1210410 15:55:53.00

21.04.1015:59:59.00
21.04.1017:59:59.00
21.04.1019:40:36.00

Evaluation [:|21 04 1017:59:59.00
== Standard and cutoff
- [E5] Metwark qualiy rep
Extended report
- bogs Long-term behaviou
g Frequency

Ig-‘% Ellcketr total scouisition Mittveoch, 045212010 14:32:00 - Mittwoch, 047212010 19:40:36

venks

- [ Tringer —Evalustion time: frame

-]l Power

1~ Electric power from [155958 = [21 042010 j il |1?:59:59 = |21 042010 j |
I& Harmonics

| Manitaring of freque Duiration: 0Z:00:00 h Check |

-}y Signal Frequency cur

Diata coverage: 1 00%
(=1 Measurement data cornp.

—Parameter

System:

Autamstic correction: O

(Flagging concept - IEC 61000-4-30 )

Standard; [En s0160 [~]

Calculate |

e & -
Ready l_ 4

Extended Report
The Extended Report enables analysis to be performed across multiple measurements. To do this, proceed as
follows:
1. Select the desired measurements from the list.
2. Set limits to the evaluation timeframe.

3. Use Check to obtain information on whether there were gaps in the record of data for the timeframe (0 through 100
%). This determines the duration of the measurement selected and the measurement gaps are displayed.

Evaluation is performed according to the settings in the Network quality report/sd.
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7.1.5.6 Evaluation window

Depending on the settings in effect, more than 500 data sets for evaluating a measurement's results can be available,
which can be displayed as curves. In order to make this amount of data manageable, the data are grouped according

to the results in a Tree diagram.

The data of the individual groups can be displayed directly and all other measurement curves can be accessed by

o
means of the button .

I__—_IE Evaluation

------ == sStandard and cutoff values

------ Metwork quality report
------ b Lang-term behaviour

------ P Frequency
------ l.., Flicker
...... @ Evernts
...... @ Trigger

Calculations
Called via:
e Menu item Evaluation > Histogram
e Menu item Evaluation - Cumulative frequency

e Toolbar button

------ Harmonics

...... Puwer

------ lud# Interharmanics o] il romingl value
------ & Signal frequency curves |:| Jdih Cutaff value

e The calculation selected is carried out on the data set in the curve window selected. If the window contains
multiple windows, a selection dialog appears and offers the data sets to which the calculations can be applied.

Measured data list and Extreme value list > see explanations under “Long-term behavior”, below

Extreme value list:

o Double-clicking in an entry displays the maximum value in the corresponding data set

¢ Right-clicking the mouse opens a context menu:

Show Displays the data curve
Show masinium Displays the data curve + selects the maximum value
Shot rinimur Displays the data curve + selects the minimum value

. Notes

e Display data in curve window: Highlight the data desired in the measured data list. You can have
an entire group of results displayed or can select individual data sets.

e Changes to the curve window can be saved E /E and opened again later =
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7.1.5.6.1 Long-term behavior

1 ™y
Long-term behaviour — =
|u1_rms_redu j Yoltage RMS course =
§ =]
250- s
240 - T
230 - =g - ; i
220- Q
+
210- T
=
200 -
| 1 1 1z 3
214, Oh 214, 4h 214, &h —
03 [
Diate, b [
| Mame Time hdinima = E
1 _rmz_redu 2104090522, 1.068%Y
El-[ & Wottage RMS courss IU2_rmz_redu 200409 21:0%:...  22045° w
b 1M _rmz_redu 3_rms=_redu M 04090822, 063V
U2 rms_redu 4 _rms=_redu 2004091830:... 166.60.
: a, US rms_redu |1 _rm=_mean 2M.040906810:... 22476
" ol U4 rms_redu T | UZ2_rm=s_mean 210409 0510.... 22455°
&[] "-.f'u:urtage_HMS_mean 1U3_rms_mean 21.04.09 06:40;... 22523
w0 Voltage RMS min !_!4I_rr:ns_mean 31 9499 ESEE 1“E-‘9F.3III. = |
FH- Yoltage RMS mas =l [ 3 -

Long-term behavior of the RMS-values of U1 with maximum and minimum values. The green line at 230V shows the

Measured data list

¢ Nominal voltage value

¢ limit values for slow voltage fluctuations

¢ Data-reduced voltage plot

e Mean values, minima and maxima in the aggregation interval for the voltages
With simultaneous current measurement:

e Data-reduced current plot

e Mean values, minima and maxima in the aggregation interval for the current

e Balanced components, Unbalance

¢ Digital inputs

Power Quality Recorder imc POLARES, System manual

2.5, Release 05.09.2011

nominal value, the red lines at 208V and 253V the permissible cutoff values




Operation modes and settings 89

7.1.5.7 Frequency

e
Frequency —
Freguency —— Ratedvalue_F —— Limit frequency_Max
—— Litnit frequency_Min
EI‘I_E HI
h . T N N . " o o P o 1= |
09
204 20k 20420k 2140k 2.4 2h 2.4 dh 214 Eh 214 8h

Il Freguency_Histogram

ted L BFCIC OO

.
20-
15—
10-
5 —
12 &
I:I_I ------------ I""""""-I ------------ T T I- ------------ T T | —
458.0 48.5 43.0 495 S0.0 0.5 =1.0 515 52.0 Ii'.
Hz E
o Al Operating value Mame Time himitmiz | Time: E
------ Al Cutoff value Frequency 20040, 49907 Hz 20040..
=-[# &3 Frequency mean w

o il Freguency

a

Frequency over time and distribution in a 50 Hz network

Measured data list
e Nominal network frequency value
o Cutoff network frequency value, minima and maxima
e Mean values of the measured frequency
e Histogram of the frequency in the range nominal values + 10 Hz

The histogram calculated by default features a fixed range, which simplifies making comparisons of different
measurements. When you select the calculation Histogram, the statistical observation distribution over the actual
input range is found, which usually returns a higher resolution, since the frequency in normal cases fluctuates in the
range (nominal values + 1 Hz) at most.
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7.1.5.8 Flicker
. =
Flicker I
—— Limit flicker_Max —— L1 _rms_plt —— 1 _rm=s_pst n
=
30- C
25- [
20- @
15- ﬂ]ﬂ
1.0- Q
+
05—
.0~ 1 1 1 o 1 1 1 ! N
204, 22h 214, Oh 214, 2h 214, 4h 214, Bh 214, gh lar
09 Ii'.
. . LTI PN
o ] i, Cutoff walue Marme Time | Maxitma E
El ‘[ %&5 Flicker =harttime UM _rmz_pst | 21040808520, 25839
------ W] Ll UM _rms_pet U2_rmz_pst | 2004.0921:00... 0564 w
...... 1 dle U2_rms_pst U3_rms_pst  20040921:00.. 0579
...... O AL U3 _rms_pst 1 _rms_pt 200409 20:00... 0.230
& Iy Fiicker longtime UZ_rms_pt | 2004092000, 0273
,,,,,, Ml b L1 _rms. pi US_rms_pt  20.04.0920:00.. 0.274
------ O A, U2_rms=_pit
------ O A, U3_rms=_pit ||
1 ¥
—

Measured data list:
o Limit for long-term flicker

e Flicker shorttime

Flicker plot with display of a cutoff limit (1.0)

o Flicker longterm, if measurement duration has been long enough
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7.1.5.9 Events

| Calculate everts || ITWCEBEMA-Curve |

~1—
Events - =
M | Ewvent start L—_\ Soltage [V] | Duration [=] | Lire | Type n
1 21.0409 08222970 1 106 % 0.343 = 1 Short interruption (=}
2 21.040905223082 1.06% 0511 = 1 Short interruption -
3 21040905:224047 0EeSY 0291 = 3 Short interruption L.
4 210409032244 23 0.eay 01M = 3 Short irterruption L
a |
|u1_rms_redu j Interruption U1 fi
ki Q4
S00 -
01 1 2 n ‘i’
- YU VWL |
500 - =
| 1 | | | | 123
2096 297 298 299 300 301 LI
21409, 822 L‘.}.‘
: k=
= % Interruption short (4) E
L1 _Interrupt=hort (20
=) (13 InterruptShort (2] |

Table of events with curve graph display of the selected event

List of measured data contains the events which occurred, sorted by type and line number:

¢ short outages
¢ long outages
¢ voltage sags
e overvoltage

¢ rapid voltage fluctuations

e events that affect all lines get one entry with the line number is 0

@ Tabular display of the measurement data list of selected events

Displaying measured data on event

e By double-clicking on an event's entry, you can display the plot of the voltage (see figure above, plot of Event

6)

o After opening the context menu (right click of mouse in the list), you can choose between displaying the plot of

either the voltage or current.
Calculating events

¢ If no evaluation was yet performed for this measurement, you can use this button to start a search for events.

Power Quality Recorder imc POLARES, System manual
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Mo Event start Woltage [+] Duration [=] Line Type
1 11 0F.03 15:10:54 59 0.3 53 = 1 Shart irterruption
2 11 0603 15:14:01 B0 046 14192 & 1 Shart irterrugption
7 11 0603 15:14:05.48 AL 71758 3 Shart irterrugtion
5 11 06039 15:11:05.45 006 % 11471 5 2 Shart interruption
B 11 0609 15130833 040 TET3= 2 Shart interruption
3 11 06,09 15130017 0E1 W A4 = 1 Short interruption
g 11 003 15130832 006 % 2720= 3 Shart irterruption
4 11 0609 15:1314.59 007 4320 = 1 Shart irterruption
! One entry for poly-event
LM _rm=_redu Inte méptiunsi
v oo400” :
200-
0_
Yo 400 :
200 -
I:I -
Yo 400
200 -
l:l -_—
1 ' 1 1 1
1511:00 15:11:40 15:13:00 151320
11.6.09
bz

Events that affect all lines get one entry with the line number is 0
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Mo Event start Yoltage [%] | Duration [s] Line Type
1 11 .06.09 14:56:30.02 25950 19858 = 0 Swvells
2 11.06.09 14:57:20.97 265.00% 25865 = 0 Swvells
3 11 .06.09 14563095 239.00% G777 = 1 Swvells
4 11 .06.09 14:57:20 97 265.00% 2068 = 1 Suvells
5 11 .06.09 14:56:34.00 25050 15878 = 2 Suvells
B 11 .06.09 14:56:30.02 ] 25000 . 9072 s 3 Suvells

: I

L1 _rm=_redu

W
2350 -
i i
240 -
W
240 -
220~

Svf.rells {Dvenrulftage]

I I I I
14:35:40 14:56:00 14:56:20 14:56:40
11.6.09 hms

swells (overvoltage)
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7.1.5.10 Triggers

Measurement data list:

¢ Plot of voltage signal

e Plot of current signal

e Triggered voltage channels

Trigger
|1 _svent ~| Shortfall U1
b
400 -
300 -
200 -
100 -
|:| -
-100 -
-200 -
-300 -
-400 - | | |
30,75 3050 3052
21409, §22
=
------ i W _rms_redu
b iy U2 mms_redu | N e e | _
- i U3_rms_recdu 2104090822 ... Channel LH: RMS-value (200
E b [ ol U8 _rms_redu 21.04.09 0522 ... Channel L1: RMS-value (2.2
....|:| Yoltage unbalance 21040980322 ...  Channel I1: RMS-value (2.2
E||:| & Wottage tringer 210409 05:22 ... Channel U1: RMS-value (200
AL U1 _everit 21.04.09 08:22 .. Channel L1: RMS-value (19:
i L le_event 2104090322 ... Channel 1: THD-value (3.0
n LI3_e~.fent = 21.0409 0322 ... Asymmetry-value (2.0%) no
...... D :dII: U4 _evert j 1]

Triggered voltage range

U

ted L BFCIC OO

Lol
W

=R FE

Triggered current channelslf you have set monitoring of trigger events for your measurement, then the list on the right
side will display all events whose occurrence released the trigger for data acquisition. During a triggered acquisition,
monitoring of the trigger thresholds is deactivated, and remains so until the end of the acquisition. In monitoring of
RMS and curve form triggers, it's thus probable that only one trigger release is displayed although the conditions for
release of both triggers have been met.

Displaying a triggered recording

e double-click on an event's entry in the trigger list to show the measured curve,

e or open the context menu (right mouse button) and click Show

Power Quality Recorder imc POLARES, System manual
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7.1.5.11 Harmonics and interharmonics

. e
Harmonics — =
LM _THD_mean ~| THD mean[%] E
Date, b [ls
09 I,
_ 204, 20h 204, 27h 1.4, Oh 4, : Bh 214, &h [
1 1 1 1 1 1 -
I _Harmonics_tax j THD max @
+
- 3 I
I I L P
—
-l n B na ~
1z 3
0- —-A-B- _l_I_l_l_l o 7 1L
| | | |
20 30 40 50 I,
...... Al U2 Harmonics_bis:x ;l ame | Time = E
------ Al US_Harmonics_bis:x 1 _THD_mean 21.04.09 09:40:00 b
------ Al U Harmonics s J2_THD_mean 21.04.09 09:40:00 '@
=-[J4&y THDU U3_THD_mean 21.04.08 09:10:00
...... L W _THD mean I4_THD_mean 20.04.09 158:350:00
...... i, UZ_THD_mesn 11 _harm1 _mean 20.04.09 19:10:00
,,,,,, AN, U3 THD mean LM _harm02_mean 21.04.09 00:40:00
,,,,,, ] A, U4_THD mean LM _harm03_mean 21.04.09 EIEIi4IZIiIZIIII
= D13 pemnoncs et e Mo 2100
-] o— L1 i K1 4 hd

Plot of THD over time and as a histogram

Measurement data list

e Contains THD and all harmonics 1 to 50

e Under Maxima, an overview of the maxima of all harmonics can be displayed for each conductor monitored.
Note that this doesn't include the fundamental frequency, since it is usually much greater and the harmonic

components would barely be visible in comparison.
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7.1.5.12 Power

30.m.2003 x]f17:36:37 =5

B0 @] Marima [F1_P_mean  01/31/.. 01/314.

M4, 0 043/
m/304. 0 043/

e o143/, 29852, 01/304..
Al PZ_F_mean mAAns. | -29282.  MA304.
Jil P3_P_mean M3/, 32614 MA304..
+--[] [lm] P reactive power 01/314...

-]----I:l @ P' apparent pawer

=l & P active power

Power and phase from P1-P3
Measurement data list contains:
o the active, reactive and apparent power, phase of harmonics,

o the active, reactive and apparent power, phase and power factor of the individual conductors and of the overall
system,

e under Maxima, the range of the harmonics' phase which occurs during measurement
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7.1.5.13 Electric energy

Electric energy of all three lines as active, reactive and apparent energy

Measurement data list contains:

o the active, reactive and apparent energy

o the active, reactive and apparent energy of the overall system,

1 Y
Electric energy — =
Wl _P_mean j el. power1 E
18- L.
16— L.
14- L.
1.2- @
1.0- o
fifi
ne- —_—
0E- Q
04- ‘-I-’
nz- I
=
no- | | ; | I I I 128
20:00 20:350 21:00 21:30 22:00 2230 2300 fefl,
15.3.09 |
h:m E
([ (lm] W active energy Maime Tite: | ti.. | Time E
+- W reactive energy W P mesn 150309195500 00.. 15..
Woapparent energy W mean 150309195500 00, 15, '@
- Wy system active energy W S mean 180309193300 00.. 1&..
D W oaystem reactive energy W _P_mean 150309195500 00, 15..
-] (] W system apparent energy W2_P_mean 180309125500 00 18 _
W3 P_mean 130309195500 00... 18.
WG mesn 1830309195500 00, 18,
W2 _G_mesn 1850309195300 00 18. 4
i [
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7.1.5.14 Interharmonics

Monitoring of frequencies
L1_k1_mean j Interharmenics
W
1.2-
1.0-
OG-
OG-
04-
02-
0o- I I I I
914, 20h 9M5, Ok ans, 4k aMs, sh
04
Dste, h
EI &= Frequency 01 = 283.00 Hz M arne | Tirne | G ERE
- - Mean values U1_F01_mean 09415/2004.. 1131
] ol L1 UZ_fi01_mean 09/15/2004.. 1.075
...... AL L2 13 f1_mean  03415/2004..  1.063
- I L3 U4 f1_mean 03/14/2004.. 0.005
. o L4 U1_f02 mean 09/15/2004.. 1134
. 02 < 750.00 H U202 mean | 09/15/2004. .
=-O 4l Frequency 02 = 750.00 Hz U3_f02_mean 09/15/2004.. 1.102
(-] (i) Mean values U4 FO2 mean 09714/2004.  0.067
1] |+

Mean values of the monitored frequencies
Measured data list:
e Mean values of voltage
Also, in case of simultaneous current measurement:
e Mean values of active, reactive and apparent power
e Means values of the phase between U and |

e Mean current values
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7.1.5.15 Signal frequency curves

. FY
Signal frequency curves — =
— M _=ignal_event —— U2 _zignal_event —— U3_signal_event n
v =
14- -
12- L
10- I,
- —
1 nl 00 I WS I e fifi
B S
4 - F—| 'Qi'f
2- T
a_P Iy S h = =
| | | |
20:35:50 20:35:55 20:36:00 20:36:05 LT
20.4.09 T_+.
bz E
w0 Signalling course Mo Titme Line I Durstion. E
El &5 Signalling events 1 0040, 1 20200 =
. ik W _signal_event 2 20040 1 20,200 '@
: il U2 signal_event 3 0040, 1 20200
oo :d]]: |_|3_3igna|_e\‘.-en‘t 4 20040.. 1 20200
-] (@] Sigralling RMS s [20040. (1 [20.200 |
5] 00400 1 20200
Fl 0040, 1 20200
g 20040, 1 20200
s [y

Table of recognized signal curves with curve plot of a selected signal trigger

Measurement data list contains:

e plot and mean values of the monitored signal frequency

e calculated power components
e event data, if the voltage set is exceeded.
Event list
e contains all trigger events recorded
o double-clicking displays the selected event
¢ in the context menu, you have a choice between:
o Show — displays the event

o Show entire signal sequence — displays the entire event sequence if it is longer than a triggered acquisition

lasted (10 s)
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7.1.6

Measurement data comparison

Measurement data comparison enables comprehensive analysis of different measurements. This comparison can be
applied either to different measurements from a single measurement location or from different locations.

The comparisons are made in the context of specific signal groups. These are:

Channel search
e Voltage
e Current

e Frequency

all directly recorded channels

e Flicker

e THD

network quality

7.1.6.1 Channel search

Standard value search

o Asymmetry
e Voltage change

e Frequency

e Harmonics
all quantities calculated for the

Event search

e Qutages

¢ Voltage dips

e Overvoltage

¢ High-speed voltage fluctuations

e Transients

all voltage events

Channel search

Places f Tasks

&l =

Channels

= @ 1§l Teststation

= [E] Standard_ENSH1E0
o 2008-02-27 20:00:00

@

Al Signaling course

Al Signaling events

Al Signaling events |

Al Signalling phase

Al Signaling reactive power
Al Signalling RS

Al Signaling RS |

4

ik THD |

AL THO U @
Al Trioer events

Al U Fix frequencies
Alk U harmonics

L oltage RMS course
Al Votage RMS max

| i

|_|D1:DIZI:DIZI j| Fretag , 1. Mai 2003

j -

¥ Range: I 1

W |< leaximum

j|< j|50

[mooon = [ Fretag 15 Mai 2009 @

woltage System 2

Lines

Y M1 EzME: O+

Oz Oz O+

I Find channels | Found: - Harmoaonics j
Load messurement |

fo I Mame I ol I hAlC I Location I Meazurement

1 U1 _hatm03_mesn 50548 W 1 Teststation 2009-02-27 20:00:0

2 U1 _hatm0s_mesn TOE43 W 1 Teststation 2009-02-27 20:00:0

3 UZ_hatm03_mesn 70580 W 1 Teststation 2009-02-27 20:00:0

4 UZ_harm1 3_mesn S0418 % 1 Teststation 2009-02-27 20:00:0

] U3 _harm03_mesn 3070 Y 1 Teststation 2009-02-27 20:00:0

g Uz _harm1 9_mesn 25272 1 Teststation 2009-02-27 20:00:0 ll

[ T 4

Key to dialog elements:

(1) List of all measurements available, sorted by measurement location, measurement task name, time of

measurement

Use All=> to select all available measurements

(2) List of the measurement data groups

(3) Search criteria— the following criteria can be set:
a time frame,

a measurement data value range,

I. e.g. all data, where the voltage maxima > 240 V

Power Quality Recorder imc POLARES, System manual
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¥ Range: |24EI i |< ;“Ma:-:imum jl j" Y
II. all data, where the voltage minima < 200 V
W Range: I i I ;“Ma:-cimum jl< jIEDD i

lll.all data, where the maxima and minima lie within the range 210...250 V
W Range: [210 ¥ [< l[Mawedtin ][« Zfzs0 v

the conductor L1..L4 to find,
the harmonics ranges for upper harmonics

I. e.g. selecting all odd-numbered harmonics up to the 25th

H armorics

(4) Search results — The channels displayed here are also displayed in the task tree under "Search results".
However, the limitations on the display of search results stated in the Options dialog (Extras/Options/Evaluation)

are applicable.

Mo | I arme | g 110] | Location | dbd am |
1 I11_harmO1_mean 1 Statior 1 2288197 W
2 IJ2_harm1_mean 1 Station 1 2291634

a. Name - Name of data channel
b. MID — ID of measurement, appended to channel name for better distinctions
c. Location — location of measurement
d.dMax — maximum value of data channel
Search results in the task tree (see Section Search results[105)
Channel Search 2 comprises 5 search results.

=1 Measurement data comparison Channels U3_rms_redu_1 and U1_rms_redu_2 contain the desired results and

’ Q Standard walue search and the context menu deleted = only the two fixed channels are left.

b Event search
= Search results

= c@ Channel search_1 (3)
------ albh UL _rms_redu_2
------ dlbh UZ_rms_redu_2
------ ik U3 _rms_redu_z
= t@ Channel search_z (50
------ ity UZ_rms_redu_1
------ A U3_rms_redu_1
------ U1 _rms_redu_z
------ A U2 _rms_redu_2
------ allh U3 _rms_redu_2

Power Quality Recorder imc POLARES, System manual
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Search example:

Channel search —

Places | Tasks Al = [ Channels
= & 1gh Teststation A, Sigraling course L, THD' |
= EE] Standard_ENS01E0 b Sigrelling everts ol THO U
------- 2009-02-27 20:00:00 Al Signaling events | Al Trigoer events
Al Signaling phase Al U Fix frequencies
Al Signaling resctive power Al U harmonics
Al Signaling RS L Wolage RMS course
Al Signaling RS | Al otage RMS max
! | i

|‘|m:un:nn j| Fretag , 1. Mai 2009 <] ||:|1:|:u:|:|:u:| j| Fretag 15, Msi 2009 <]

Lines Woltage System 2

v Range: |1 \v"|< jlrv'laximum jl< jISD Y FM1EzEa0¢ O Oz Oz O¢

| Find channelz | Found: 5] Harmanics I all# j

Load messurement |

Mo | Mame i I (] I Location I Meazurement

1 11 _harmi3_mean 50545 W 1 Teststation 2008-02-27 20:00:0

2 11 _harmis_mezn 70643 Y 1 Teststation 2008-02-27 20:00:0

3 12 _harmi3_mean 70580 Y 1 Teststation 2008-02-27 20:00:0

4 12 _harm1 3_mean 50418 1 Teststation 2009-02-27 20:00:0

5 3 _harmi3_mesn 8.0670 Y 1 Teststation 2009-02-27 20:00:0

] 3 _harm19_mean 25272 1 Teststation 2009-02-27 20:00:0 ﬂ
[ 4

7.1.6.2 Standard value search

Standard value search

Location # Experiment all-> [~ Cutoff values all - ¥ Cutolf values
=@ T Station 1 B EN 50160 Flicker
engine_T1 “Yoltage unbalance
LI test Vaoltage changes
Frequency
O () i ()
Harmonicz

™ f01:00:00==] Freitag . 21. November 2003 x|~ [01:0000 =] Freitag . 5. Dezember 2003 7|

. Line:
Clws [ [ el B g 4 )

[T Standand: & fuffiled £ mot fulflled r= IEI % of readingz outside of

I Begin zearch | Found: 2 Harmanics IaII j

| e =] |

Mo | Cutaff ... | Ot of ... | L] I Location | Experi... | beazu... | binirna | b airna I Line | Arnount |
1 Freque... | - 1 Station 1 | engine... | 2003-0... | 49.922.. | B0.03E.. 100.00 %
@ Freque... | - 1 Station 1 | engine... | 2003-0... | 49933, | G0.06E... 9950 %

Example of a standard value search as per EN 50160

Power Quality Recorder imc POLARES, System manual
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Key to dialog elements:

1. List of all available measurements, sorted by measurement location, measurement task name, time of
measurement; use All - to select all measurements

2. List of limit value sets, all defined limits; use All - to select all sets
3. List of limit values, all quantities to be calculated as per the standard 50160
4. Search criteria — the following criteria can be set:
a. a time frame,
b. value range for the measurement data (see Selecting data folders| 787)
c. the conductor L1..L4 to find,
d. selection of the harmonics ranges for upper harmonics (see Selecting data folders|787),

e. compliance or non-compliance with standards and percentage of values beyond standards limits.

E.g. search of all frequency measurements, where at least 0.5 % of the measured values exceed the
standard

¥ Standard: © fulfilled & ot fulfiled r= IEI.E % of readings outzide of

5. Search results — List of all measurement channels found:

Mo | Cutaff ... | Ot of ... | k1D | Location | Exsper... | beasu... | kinimna | b airna | Line | AmoLint |
1 Freque.. | - 1 Station 1 | engine... | 2003-0... | 495927  BO.03E.. 100.00 %

a. limit value Name of limit value

b. Out of bounds Percentage of measured data lying outside of the limits

c. MID ID of the measurement, appended to limit name for better distinctions

d. Location Measurement location

e. measurement task Name of measurement task

f. Measurement Measurement designated by its starting time

g. Min/Maxima Extreme values in waveform

h. Conductor Number (1..3) of conductor

i. Amount percentage of measurement values accounted for in evaluation

Power Quality Recorder imc POLARES, System manual
2.5, Release 05.09.2011



104 imc POLARES

7.1.6.3 Event search

Ewvent search

Location / Experirment al - Cutaff walues all-» | Ewents
W R TE Srstion | == EN 50160 L Short interruption
'ﬁ' test b_a Long interruption
IE. Yaolkage dip

L= Swells

@ @ I—"__, rapid voltage c@
]i'-, Tranzients

™ Joto000==] Freitag . 21, November 2003 > |-~ [01:00:00 =] Freitag . 5. Dezember 2@

: = = Lires Spsh
= Batige; I i I J Extrenma II i 1 5 1 0O
. = g |
I} 1 rben afiresults: I J IEI =
| Heqin zearch | Faund: II:Ir-:Ier according bo event duration j
| [y |
Events [ <10 [«s0. [<1s J<3s [<ans|cr. <3 [s=3.]Total
Short interruphion n 2 2 n 1 n 1] n b
Long interrupts 1] ] I} 1] ] 1] ] 1] 0
Yioltage dip 0 2 2 0 1 0 1] 0 5

Example of an event search as per EN50160

Key to dialog elements:

1. List of all available measurements, sorted by measurement location, measurement task name, time of
measurement; use All 2 to select all measurements

2. List of limit value sets, all defined limits; use All - to select all standards
3. List of event types as per the standard 50160
4. Search criteria — the following criteria can be set:

e atime frame,

a voltage value range

the conductor (L1..L3) to find or overall system,

e e.g. search for an outage in the overall system, which means on all conductors at the same time. If L1,
L2,L3 is selected, all outages are included,

e an amount of events; all measurements having either more or fewer than a defined amount of events are
found,

e Sorting criteria.

¢ If you search for individual events, they can be classified by, for instance, event duration or depth of
voltage dip.

5. Search results — the list's structure depends on the search criteria

o Classification of events by time

Events | <10, [«50.. | <1s [<3s [cons |1 [<3.. |>=3. [ Total
Shart interruptian ] 2 2 ] 1 ] 1] ] 5
Laong interruption ] 1] 0 ] 1] ] 1] ] I}
Yaoltage dip 1] 2 2 1] 1 1] 1] 1] A

e Events — name of event type

e Total — total number of events

e Other columns — Number of events whose duration fell within the particular class.
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o Classification of events according to voltage range
e Search with event count as criteria — displays a list of voltage channels with the channel count searched for.

7.1.6.4 Search results

In the task tree, the search results are listed:

=2y Search resulks

= @) Channel search_g (3)

© b UL rms_pst_ 1
alll, U2 _rms_pst_1
P el US_rms_pst_1
E| @ Standard walue search_
el Frequency_1
= @ Standard walue search_

“o lll Frequency_1

* Channel search_8 (3)

e Eighth search in dialog "Channel search" with 3 results
e context menu (right mouse button) allows deleting of result list

e By making a channel permanent (in the example shown: U1_rms_pst_1), it's possible to protect it from being
deleted when making blanket deletions of whole channel groups.

*Ul_rms_pst_1
e Result channel named "Ul_rms_pst" from the measurement with the ID 1

e By clicking on the channel's entry, the data are displayed in the curve window

e Context menu (right mouse button):

Disola Display - Display of channel data in the curve window
piay Make permanent - Blocks/enables deletion of channel

Make permanent Delete - Deletes a channel (from list of results only)

Delete Properties - Display of result channel properties

Properties

3 Properties ~10] %]

keaz. data channel

Froperty |

M ame 111 _rmz_pst
Lacation Station 1

E wperiment endine_1

b eazurement 2003-01-30 173637
inirna 0.000

hd awima 02649

ol

Channel properties

Double-clicking on a channel or the context menu command Display switches to the curve window mode and the
data are displayed. The search screen is exited.
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Display of 2 channels found in a search
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7.1.7 Automated operation with multiple devices

A measurement with multiple measurement devices can easily be automated. For such automated operation, the two
supplemental programs _Auto-Transfer (1081 and Autoreport are required.

POLARES operating software configures:
U U U n

measurement devices = auto-transfer = autoreport = data base

Task assignment

e To configure the measurement devices, use the POLARES operating software. This starts the measurement
and saves the data in normal cases to the internal removable storage unit. Additionally, a running measurement
can be observed and cyclically evaluated.

« Transfer of multiple devices' data to a temporary storage unit is performed with the program Auto-Transfer[108)
There, the data await evaluated by Autoreport.

e The program Autoreport accesses the data available from Auto-Transfer and cyclically generates a report for
each device.

e The results generated by Autoreport are written to the database.

These programs appear as independent programs in the program group imc\ Auto-Transfer or Autoreport
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Automatic data transfer of closed measurement files
[Pz o g sty =0l =l
Setirgs dew Heb

CEIEE)

Lisrenn [omom e [ iat conbart [ Last ironsfe [Fm =
ESI'HE-E CE0 ICI3T ICC DS DE 072000 ON2S2L 0S07.20L0 - OR35S L 081 NEB | Drckon COMESES |

nsmz.u CED_I10HE 400 LDEL
APy MzAs CE0 L0 ICCDEE DS 0R.20U0 L8 OSAORI0U0 ON:21:3E | SozQS2OKE |Daston 1175

!EI'\'IE-E CED IACIEE 00 UDES DECTLDLD L1252l 05072000 003507 | See (B3 ME| Durchion: DOWETES |

TEI'\'IEAS SED IACIE A0 AP BE OO0 L2 02073000 (80T ) Spe & SEME |Dackon [EEL G| F =

1 r
e [Tggzr T rressege =]

0 oo o Les HIMERS_GH0_I40L9r Datezsarc.,

Ci FRAT 0 1176 “MFaS CAT 14N TS Funkacmnn . | _,ll

1 3

Hnaiy &

. l data transfer

temporary
memaory

l data conversion

imc POLARES Autoreport

r 1
]
. iocstian | Device name | et nnabysis | tasd el |
A3 PNIPOLARES | 401 35 H *
Test_a02 mMniPOLARES 140014 04 0 20201 0 800000 - A SR010 80000 01 2000 80000
Test_p03 mMnIFOLARES 140445 7 7
Test 11 mInIFOLARES 1404, 7 7
Test_A12 i 0 ? 7
Test_BpM MINIPOLARES 401 42 1200072008 1 20000 - 12531.2008 190 T
Test B0 minIPOLARES 140444 7 >
- data import and conversion
- evaluation
- display of latest impored data
v
imc POLARES 4
B =101 data import
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P e[RRI - general user interface

. — I _.|:| - set_up ofmeasurement
—ry == yi - online data monitoring
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7.1.7.1 Auto-Transfer

For collecting measured data from multiple imc POLARES, the program Auto-Transfer was developed.

As an FTP client, it cyclically connects with the measurement devices and copies the completed measured data files
to a server.

The main window lists all devices whose data are automatically copied to the server entered.

B= imc POLARES Autotransfer o ]

Settings  Wiew Help

J m! P, [ @y

Device | Device IP | Lask contack Last transfer | Pro &
E miniPOLARES 140132 10,0,10,188 05.07.2010 - 092:25:21 05.07,2010 - 09;35:44 [ Sizes 1,084 ME | Duration: 00m35s ]

mmimPULAREs_anqS 10.0,10,31 5
I minPOLARES 140444 10,010,222 05.07,2010- 10:21:18  05.07.2010 - 09:21:26 [ Size: 0,520 ME | Duration: 4,17 5 ]

q miniPOLARES 140147 10.0.10,65  05.07,2010 - 11:25:21 05.07.2010 - 11:25:57 [ Size: 0,096 MB | Duration: 23.13 5 ]

q miniPOLARES_ 140443 10.0.10.176 05.07.2010 - 11:19:58  05.07.2010 - 09:22:41 [ Size: 0,386 MB | Duration: 00m12s ]

q miniPOLARES_ 140135 10.0,10.88  05.07.2010 - 11:25:21  05.07.2010 - 09:36:07 [ Size: 15.084 MB | Duration: 00mS7s ]

7 miniPOLARES 140133 10,0,10.74  05.07.2010 - 10:29:29  02.07.2010 - 15:49:47 [ Size: 6,896 ME | Duration: 13.81 51 | _Ij
A 3

| Time: | Trigger | Message ﬂ
9 05.07.2010 11:25:57 miniPOLARES 140147 Transferend [ Measurements: 15 | Trigger: 0 | Size: 0.096 ME | Duration: 23.13s ] Vot
'g 05.07.2010 11:25:33 miniPOLARES_140147 TransFerstart
'ﬁ 05.07,2010 11:25:23 miniPOLARES_140135 Mo new data ﬁ
'9 05.07.201011:25:21 miniPOLARES 140147 Datasearch. ..
‘T N5.07. 2010 11:25:1 miniPMl ARFS 14M135 Natasearch. .. I _ILI
A 3
Ready A

Supplemental program Auto-Transfer
1 Add device 118
2 Open settings dialog 11}
3 Display logfile in Editor[115
4 Info on Autotransfer (version and date)

5 Status window: device names - device-IP - date and time of last connection and download - progress of data
transfer

6 List of the last actions

‘ Note

A comfortable step-by-step configuration is found here [114,
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m Add device

Here, manually enter the devices whose data are to be automatically transfered. The definitions for devices which are
integrated via UDP[113) is performed automatically.

F.f; Settings 5[

Global Devices | Defauts |

Device Sernalnumber Device [P - Froperties
’ RES 140733 ek iklk t ame: Sernalnumber:
miniPOLARES_140135 140135 10.010.88 IminiPULAF{ES_14EI133 |140133
miniPOLARES_140133 140133 10010188
miniPOLARES_ 140141 140141 10.010.41 State: |P-address:
miniPOLARES_ 140142 140142 10.010.254 - -
miniPOLARES_14(0147 140147 10.0.10.65 Jactive = [0 0.0 7w
miniPOLARES_140443 140443 10.010.176
miniPOLARES_140444 140444 10,010,222 _ :
minPOLARES, 140445 140445 10,0103 UE e
Transfer option:
IF'eriucIic transfer j
|nterval start:
{0z.07.2010 x| [15as2s —
|nterval:
|1 haur j
- Data filer
Data option:
IDala since... j
Data start:
02.07.2010 N —
 Error sequence
Connection retriss: Interval:
|unlimited j |5minute3 j
MHew Delete |

’Tl Cancel | Apply |

Auto-Transfer Devices: Manually enter the devices whose data are to be automatically transfered

Properties: Under Properties you set the IP-address and enter its Name and Serial number and activate the transfer
by means of Status.

Transfer Automatic: The transfer can be set separately for each device. The beginning of the transfer is set using
Interval start. For the Interval, the available settings range from 10 min to 1 week. Additionally, there is the option of
using a user defined interval. For devices which were integrated via UDP, the entry UDP Autotransfer is provided.

Data filter: Older data can be ignored by means of Data option - Data since... .
Error sequence: If the connection fails, it is possible to provide Connection retries at a specified Interval.

Power Quality Recorder imc POLARES, System manual
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q.-? General settings

This page contains the settings for the Transfer data directory and the UDP settings.

F.;_-J Settings ll

Global |Devices| Defaultsl

r Transfer data directony

IFlee discspace: 5.89 GE ente und Einstellungentall L: okumenteh imcimc POLARES\AutoTransfer Browse

r Service directony

IFlee dizcepace: 5,89 GB C:ADokumente und Einztelungentall UsershDokumentehimcime POLARES\Output Browse

r— Optional tranzferdata processing

imc POLARES V2.0 Autoreport j
 UDP zettings

Part | Default | - Properties

1500 Default_01 Part: Slaliz
1500 active j

- Default allocation
Default mode: Default:
Iactive j IDefauIt_m j
Mew Delete |

(1] 4 I Abbrechen [ bermetmen

Auto-Transfer General: Transfer folder and UDP settings

Transfer data directory: Under Global Settings , the target folder for the transferred data is set. This can also be a
central server computer which is accessible as a network drive.

Service directory: Storage space of the log file.

Optional transferdata processing: The program for subsequent processing is the default selection here. By means
of selecting "-" , it is possible to deactivate this option.

UDP settings: In the UDP settings, you specify the port, which must match the UDP device settings. On this page,
you activate UDP settings which were previously prepared under Defaults [112),
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Settings Defaults

For the use of UDP, you can create a variety of profiles. If Auto-Transfer detects a program via UDP, the device
information Name, Serial number and IP-address are applied and supplemented with the remaining settings on this
page. The new device is then appears on the list on the page Devices [116\

Glnball Devices Defaults |

MHew

Delete

 Properties
Mame:

Serialnumber:

IDefauIt_Eﬂ

State:

|F-address:

I pazsive j

i~ Transfer automatic

Transfer option:

I Periodic transfer

|nterval start:

I~
|nterval:
Inone j

01:00:00

- Data filer

Data option:

[ 401 data =l

Data start:

i

 Error sequence
Connection retriss:

Interval:

II"IDHE vI

5

x|

0k I .fi‘t.bbrechenl Ubemehmenl

Power Quality Recorder imc POLARES, System manual
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UDP settings for the devices

The UDP settings of the devices are made in POLARES operating software in the measurement setup! 57 under
Setup\Advanced settings\Supplementary parameters.

5+ imc POLARES - Berlin/Trafo1/230V/T rafo1_Measurement1 = |EI|§|
Parameter-Set Wiew Ewaluation  Extras 7
Dl & v i » 2B |5 2|7
Task process TETErs 10 hE Operaling vonage Hysieresis :I
= [ metwork qualicy Owervoltage: Urms = [110.00 % |200 %
& Topology | devices Di: Urms < | 80.00 % |200 %
5[ st ion; 500 200
g Basic settings Irterruptian: Urms < I | % I | %
-[*% Advanced settings Voitage = |2_DD % |1.DD %
i Triggers and interharmor
T Trigger digial THD: = |80 % |200 %
] Oukput Cevistion from the powwer frequency:
/ Suppl k£ y
HDEEMOT ATy, parameRs Minima: ERT % [os0 %
@ Memoty managerment
Bl @ Measurement Maxima: = |1.00 % ID.SD E
------ B, Data transfer
[ Evaluation _—
[ =1 Measurement data comparison [ Communications
[T woltage event
[T free space = 0 MB Inft....
[T Cyclical notification (0 k) Irait....
-
v UDP data storage state Portl 1300 Received IP-address: 10 1] 20 5EI|
Time irterval: | 1 min n
— Zero point suppression =
[T ‘oltage I 01 % of the operating voltage (U4 - of the inpot range)
T Current I 04 %% of the input range

<

<

UDP device preparation

UDP-data storage state: Activates the UDP transfer

e

Port: Port for the UDP transfer. This must match the port in the Auto-Transfer program. Also, ensure that this port is
not blocked by the firewall.

Received IP-address: IP-address of the computed running the Auto-Transfer program.

Time interval: Interval for the UDP update.
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@ Call to the AutoTransfer log file
Open the log file with any text editor.

B AutoTransferlog - Editor -0 x|

Datei Bearbeiten Formal  Arsicht 2

2010-07-02 14-56-20 - Message Programstart -
2010-07-02 15-49-20 miniPOLARES_140133 Message Datasearch...
2010-07-02 15-49-33 miniPOLARES 140133 Message Transferstart
2010-07-02 15-49-47 miniPOLARES_140133 message Transferend [ measurements: 2 | Trigger: O | size: 6.896 we | puration: 13.81 s ]
2010-07-02 15-52-33 -— Message Programend
2010-07-05 09-17-32 -— Message Programstart
2010-07-05 09-19-29 miniPOLARES 140133 Message Datasearch...
2010-07-05 09-1%-31 miniPOLARES_14 0133 Message Mo new data
2010-07-05 09-18-58 miniPOLARES_140443 Message Datasearch...
2010-07-05 09-20-45 miniPOLARES_14 0142 Message Datasearch...
2010-07-053 09-20-58 mMiniPOLARES 140443 Message Transferstart
2010-07-05 09-21-18 miniPOLARES_140444 Message Datasearch...
2010-07-05 09-21-22 miniPOLARES 140444 Message Transferstart
2010-07-05 09-21-26 miniPOLARES _14 0444 mMessage Transferend [ Measurements: 1 | Trigger: 3 | Size: 0.520 MB | Duration: 4.17 s ]
2010-07-05 09-21-35 miniPOLARES 140142 Message Transferstart
2010-07-05 09-22-41 miniPOLARES 140443 mMessage Transferend [ Measurements: &7 | Trigger: O | size: 0.386 M8 | Duration: 00mloZs ]
2010-07-05 09-25-21 miniPOLARES_ 140141 Message Datasearch...
2010-07-05 09-25-21 miniPOLARES. 140135 Message Datasearch...
2010-07-05 09-25-21 miniPOLARES_14 0147 Message Datasearch...
2010-07-05 09-25-21 miniPOLARES_140139 Message Datasearch...
2010-07-05 09-25-55 miniPOLARES_140147 Message Transferstart

05 09-26-20 miniPOLARES_14 0142 mMessage Transferend [ Measurements: 80 | Trigger: O | Size: 7,927 MB | Duration: 00m283s ]

09-26-29 miniPOLARES_14 0135 Message Transferstart
09-28-22 Tracer Failure bind: error 10013

2010-07-05% 09-29-29 miniPOLARES_140133 Message Datasearch...
2010-07-05 09-25-31 miniPOLARES_140133 Message Mo new data
2010-07-05 09-29-50 miniPOLARES_140139 Massage Transferstart
2010-07-05% 09-29-58 mMinNiPOLARES_140443 Message Datasearch...
2010-07-05 09-30-00 miniPOLARES_140443 Message Mo new data
2010-07-05 09-30-40 miniPOLARES_14 0147 mMessage Transferend [ Measurements: 42 | Trigger: O | Size: 0.881 M8 | puration: 00m234s ]
2010-07-05 09-31-18 miniPOLARES_140444 Message Datasearch...
2010-07-05 09-31-20 miniPOLARES_14 0444 Message Mo new data
2010-07-05 09-32-07 miniPOLARES_140141 Message Transferstart
2010-07-05 09-35-21 miniPOLARES_140147 Message Datasearch...
2010-07-05 09-35-27 miniPOLARES_140147 Message Transferstart
2010-07-05 09-35-31 miniPOLARES_ 140147 Message Transferend [ Measurements: 1 | Trigger: 0 | Size: 0.014 MB | Duration: 4.5% s ]
2010-07-05 09-35-44 miniPOLARES 140135 Failure Connection error(3): "Das System kann den angegebenen Pfad nicht finden.
2010-07-05 09-35-44 miniPOLARES_14013% warning Transfer abort [ Measurements: 39 | Trigger: 0 | Size: 1.084 MB | Duration: 00m352s ]
2010-07-05 09-36-07 miniPOLARES_140135 message Transferend [ measurements: &5 | Trigger: 21 | size: 15.084 mB | puration: 00m575s ]
2010-07-05 09-39-20 miniPOLARES_140133 Messafge Datasearch...
2010-07-05 09-38-31 miniPOLARES_140133 Message Mo new data
2010-07-05 09-3%-58 miniPOLARES_140443 Message Datasearch...
2010-07-05 09-40-00 miniPOLARES_14 0443 Message Mo new data
2010-07-05 09-41-18 miniPOLARES_14 0444 Message Datasearch... -
| o

Log file of Auto-Transfer

7.1.7.1.1 Comfortable configuration step-by-step

1. POLARES operating software Messgerate unter ,Supplementary parameters"[ 57 mit aktiven UDP-Signal
konfigurieren .

2. Autotransfer: Define a "default device" under Settings\Default[112; Status= active + Transfer Option to "UDP
Autotransfer”

3. In the UDP settings properties under Settings\General[11h, assign a port and set to active.
i. Set the port number as previously under item (1).
ii. Activate the default assignment and select your default device (2).

All measurement devices which were configured for sending UDP are then automatically recognized and perform the
default device's options. If there are new devices, the program Auto-Transfer does not need to be configured.

Power Quality Recorder imc POLARES, System manual
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7.2 Inrush measurement

= imc POLARES —

Parameter-Set  View Evaluation Extras 7
FHE v r"EE| 2T

Task process
E@{ Intush measurement
E| ﬁ} Setup
@ Easic settings
; m Device definition

: - J“u\; Converter datat
P e m Channels and trigger:
= @ Measure

E| . [7%] standard display

: . U, 1

E| . Display
. Display Formats

- [lE] Measurement ch
E]---E Metwark, quality

e Four_lines l [ (= Loadmeasurement task. . l l [ Hew messuremert task...

Inrush measurement start screen

Inrush measurement with imc POLARES lets you make short-term, triggered, online measurements with the 8
available channels. The standard EN50160 is not adhered to.

With just a few, clear options to set, it is easy to take measurements of, for instance, power-up processes, quick test
measurements settings on unknown lines and recurrent measurements.

7.2.1 Setup

7.2.1.1 Basic settings

The basic settings for the Inrush Measurement closely match those on the first screen for Network Quality[ 38",
Harmonics are not available here, the trigger has more limited functionality and its controls are on the next screen,
Channels and triggers.

7.2.1.2 Channels and Triggers

Here you can select the desired quantities to measure. Depending on the channels to be monitored, the available
sampling rate can be as high as 50 kHz.

Maximum duration:

Target value for maximum measurement duration. This is adapted to the sampling rate and the number of active
signals. The transfer of measured data straight to the PC without being temporarily stored on the device hard disk is
thus ensured. This target value can also be met under suboptimal network circumstances. If inc POLARES is
connected directly to the PC and if the PC's resources aren't being burdened by other tasks, even longer times can be
set.

The limits are drawn by the PC's RAM. For 2 channels and a sampling rate of 50 kHz, about 11.5 MByte of data
accumulate per minute! ( 60 s * 2 channels * 50000 values * 2 Byte per sample).

Power Quality Recorder imc POLARES, System manual
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Pretrigger:
Specifies how long before the trigger event to record data.

Channels and triggers

—Yaoltage channels —Current channels
RS RS

m W r = r

vz r 2z = r

Uz W r 3 = r

us [T r 4 = r

Zampling of current is deactivated!

Sampling rate I 10 kHz vI
Duration (=) : 10= w | Recammended maximum duration: 13500 =
Pretrigger : I 004 =

Ozoilozcopemode W

Trigger conditions:

------- =] notrigoer defined ol

Clear

Fill-out form for channels and triggers in inrush measurement

Oscilloscope mode: Infinite repetition of the measurement until discontinued by Stop command.

The Trigger definition dialog appears when you click on Add or Edit. The available options are threshold triggering and
range triggering.

Trigger definition x|

Connection Channel Type Condition

Im v”Threshnld level Trigoer j I = j I ¥

Ok Cancel |

The triggers defined are listed under Trigger Conditions:

Trigger conditions:

= OR Trigger Add...
e 11w 200.000%

Edi...

Clear

View of defined trigger conditions

Power Quality Recorder imc POLARES, System manual
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7.2.2 Measure
7.2.2.1 Start

This dialog starts the inrush measurement. The connection to the device can be set up or disconnected. the data

displayed can be saved, if desired.

~Ioix
Parameter-Set  Wiew Ewaluation Extras 7
SHSV|r=EE| 2|2
Task process [ ) l [ - l [ l [ l [ B rn
(] ct Start S S
EI®\ Inrush measurement =isennne i P : . o e save i
El E,} Setup n
i — 1 —uz — U3
E| ﬁ} Basic settings n
- [HH Device defini | ¥ —
------ LA Converter dat 300 - fff
]E Channels and trigg 200 - =
El @ Measure 100 Q
E| . Standard displaty - +
; . - I_'I".
-1o0- %
(- ? | Display Formal -200- E
- [n] Measurement 300 -
- B Metwork quaity 4.99 4.99 500 501 s | @
|3
Frequency
Hz
a0 -
45-
45-
1 1 1 1
0 1 2 7 el
o
| | Hn | |
Ready I_ e

Standard inrush measu

rement screen
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7.2.2.2 Display

You can also create additional display windows. How the windows are arranged depends on your choice under
Display formats. The window contents can be determined by dragging the entries for the desired data from the
Measurement channels and dropping them in the curve window.

E New curve windows will be created when pushing this button.

El Display formats: Layout of the display as up to four windows. Select a format and drag it with the mouse to the
desired window. Arrange the curve window according to the instructions on p 4-24.

(=] Measurement channels: All active signals under Channels and Triggers are available here. Signals are denoted by

this symbol: ﬂ’

Possible display of a short-term analysis
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Operation of the Software

A user interface was designed for imc POLARES which resembles the familiar Windows® - Explorer in terms of both

appearance and functionality.

S| imc POLARES - * -0l =|
Parameter-3et  Wiew Ewvaluation Extras 7
Ol Mew it T b = e R N e
= Open.. Ctrl+0 -
i save Cil+5
Save gs...
o .
tings
Frinter zetting...
B COMMparisan
Exit

l@qgast messutement tash l lr—"-" Load measurement task... l lD ey mEsELUrEmEnt task... l

l n Meazurement task devices

w0

[ r

8.1

Startdialog POLARES operating software Manager
The picture on the Start page can be replaced. To do this, save the desired picture in Bitmap format (bmP) in the
installation path (by default "C:\imc\imc POLARES\") under the name "UserIntro.bmp". Other formats are not

supported. Upon starting the program, the system checks whether this file is present. The maximum resolution is
800x800 pixels.

Tree diagram

Task process
= E Metwork quality

o bl Topology | devices
Setup
: Measurerment
& Data transfer
Evaluation
=] Measurement data comparison

On the left side of the screen is the so-called tree diagram. Here, you
can always see on which level of the program you are currently located.

Clicking on an entry in the tree enables you to proceed to the next task
stage.

Depending on what software components you have purchased, some
entries may be missing from the tree.

At the top of the hierarchy are the steps Topology / devices, Setup,
Measurement, Data transfer, Measurement data comparison and
Evaluation. All other functions are subordinate to these.
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8.2 Editor

On the right side of the screen is the editor. Its particular structure depends on the task step currently active.

8.3 Menu

In addition to the tree diagram, the menu also enables you to access important functions. This goes especially for
saving and loading the configuration files. The main working areas are also accessed via the toolbar.

=~ imc POLARES — Teskl - Four_lines
Parameter-set  Wiew Ewaluation Extras 7

IDE® & [ »2EBR -~ 2| P

8.3.1 Parameter-Set menu

Here, measurement tasks (measurement configurations) are
set up, loaded and saved. See in details at Loading a new

=~ imc POLARES - *

| Parameter-Set  View Evaluation Extras 7 measurement configuration or New start| 257,
[ Hew Chrl+M All settings for printout of the displayed page are available
80
= DOpen.. Chrl+0 here[ &'
EH Save Ctrl+5
Save as...
&h Piint.. Ctrl+F
| Beport Add Page
Print Preyigw....
Expoart page...
Frinter setting...
1 test?. nga
E it
File menu

8.3.1.1 Update-Information

The structure of the parameter sets has been changed between the software version 1.0 and 2.0. When adopting
parameter sets from software version 1.0, note the following:

Old structure:

Measurement location / Parameter set name / ParameterSetName.nqa

New structure:

Region / Station / Level / Feeder / Parameter set name / ParameterSetName.nga

1. Set up the topology so that the new branch name is the same as the name of the old measurement location. Then
in the evaluation, all already existing measurement data are assigned to there.

2. The available/old parameter sets can be loaded by means of the device list and the context menu item "Load
parameter set..| 297", If a different measurement device than the desired one is set in this parameter set, you can
save the configuration as a template and later load it for any device.

3. All existing measured data assigned to a measurement location, which was not defined as a branch in the topology,
appear in the list of all measured data next to the topology.
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General notes on "Load parameter set.."

By default, the parameter sets already defined for the branch, which is assigned to the device, are displayed.
Therefore, prior to this action, the the measurement device must be assigned in the topology. However, you can also
view and load parameter sets belonging to other branches in the dialog displayed. After loading, the device which had
been defined for the parameter set is activated. However, by saving the parameter set as a template, you can also

assign the parameters to a different device.

Branchl
- ParameterSet11 (for device a)
- ParameterSet12 (for device a)

Branch2
- ParameterSet 21 (for device b)
- ParameterSet 22 (for device b)

Selected device: "Device a"

1. "Load parameter set.." -> Load "ParameterSet11"

2. active device -> "device a“
or:

1. "Load parameter set.." -> Load "ParameterSet21"

2. active device ->,device b“

3. all further actions are carried out with device b.

8.3.2 View menu

view Evalsition Edras 7 Toolbar, Status bar: Shows/hides these two interface elements.

Tool bars k

Tile: Shifts the dividing border between the tree diagram and the editor. It's also

f Status bar possible to move the line directly by clicking it with the mouse and moving the

Tile

Save page contents

Save page contents as...

= [+ A

Delete curve window

[rata representation k| window.
Time reprezentation k .
View menu

mouse with its button held down.

Load/Save page contents (as): In some formulas, the content displayed (e.g. value
limits) can be saved independently of the measurement task

Curve window navigation: Opens the toolbox, see Section Toolbox [161).

Data window navigation Delete curve window: See Section Working with the curve window/148),

Data representation: Affects the active window, e.g. by clicking in the curve

Line: Default representation, samples are connected by straight lines

Bar graph: Each sample is represented by a bar, suitable for
histograms

Table: Tabular representation of samples, suitable for events

Bar (Histograms): Each sample is a bar and the x-unit is adapted for
histograms.

Time representation: Time axis with relative or absolute time. Affects active curve

window.
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8.3.3 Evaluation menu

Ewvaluation Lafsas

To analyziz F&

Hiztogram
Curnulative frequency

1-Cumulative frequency

Frr @

Delete meazurement data L

E wport data k

Evaluation menu

Delete measurement data:

To analysis: Goes to the start page for data analysis

Histogram, (1-) Cumulative frequency, see Section Working with the curve

window [148),

Previous/Next curve view: Moves to a different screen; see Working with the

curve window/148

Delete measurement data: Deletes result data sets produced by the analysis.
The data to be recorded are not affected. Either the currently displayed
measurement or all evaluation results generated thus far can be deleted.

Deletes temporary calculations and closes the measurement data sets which are open. In the process, recorded
data are not deleted, but the currently displayed measurement or all evaluation results generated to date can be
deleted. If the data evaluation is very elaborate, the large amount of measured data open can cause slowing of the
PC's operation, so deleting and closing some data can be a remedy.

Export data:

Delete meazurement data »

Esport data

to Excel

Edit excel termplate..

to ASCIH [kext]

Edit A5CII ternplate..
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Evaluated measured data can be exported
either in Excel format or as text files. The
condition for Excel export is installation of
Microsoft Excel.

Descriptions of the format templates for Excel
[131) and ASCII[123) are presented further below.
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8.3.3.1 ASCII Format (export template)
8.3.3.1.1 Overview

Waveforms can also be saved in a configurable ASCll-format and thus made accessible to other programs for further
processing. It is also possible, for example, to save multiple waveforms together in a multi-column file, to record extra
infos in a file header or in column title, as well as to define numerical formats and column separators.

Such a format definition is called an ASCII export template. A template is defined by the user with the help of a dialog,

and saved under a permanent name.

When saving structured data types (segmented waveforms, waveforms with events, 2-component waveforms), the
individual parts (channels, events, segments, components) are branched out in the display, appearing in respective

rows.

8.3.3.1.2 Defining ASCII export templates

The template definition dialog offers controls for all settings necessary for complete definition of an ASCII export
template. Because of the large amount of available options, the dialog is divided into different index cards.

Define ASCII export template <PQ)_ASCII_ExportForn

General | Data I Scalingl File headerl Miscellaneuusl [F'review]l

x|

— Format infarmation
M ame; IF'D_.-‘E-.S Cll_ExpartFarmat

Eile extenzion: I.-'i'-.SE

Comment; IE:-:pu:urt der PO Daten

— Column separation
I Tabulatar j I"st;'\t

¥ Mo zeparator after |ast column

Decimal zeparator far numbers:

Dialog define ASCII export template
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The division of the dialog also reflects the basic structure of an ASClI-file.

FiMOS ASCII export
Company: J. Doe Corp. (:)
Frepared by: J. Blow
Comment : Analysis
Date: D4/19/DE(Ea Hame: Tes=stl Hame: TestZ: Hame: Test?
Tnit: [W1: Mnit: [km-h]: Tnit: [kmsh]
11:01:07; 0.0100; 142 .0400:;
11:01:07; 0.0123; : 12.5000
11:01:07; 0.1000; 167 .5000: 15.3000
11:01:07; 0.1200; ; 9. 2000
11:01:07; 0.4214: 189 . 2000: 7.1100
11:01:08; 0.9200; : 5.1200
11:01:08; 1.2300; 195 2300: 1.2200
11:01:08. 3.0000" : 0.0002
11:01:08; B.1230; 205 . 1000: o.ooono
11:01:08; 15 . 2000; ; —&.2000
11:01:09; : : —-15.z2000

Example of an ASCII-file with 2 data sets

In general, it consists of a file header [1], which can contain a permanent text and/or general information. Next, the
data set readings follow in adjacent columns [2], [3]. Each column, in turn, can have its own column header [2a], [34],
which can feature indications of the column contents, such as channel name, sampling rate, comments or similar
things. Below the column header, the actual numerical values appear [2b], [3b]. The individual columns are separated
by a defined separator; in this example, by a semicolon.

There is also a distinction between scaling columns [2] and readings columns [3]. A scaling column returns the
scaling (e.g. the time axis) for all readings columns to its right. In the case of multi-column files, one scaling column at
left can be valid for all subsequent readings columns, or each data set can come with its own scaling column, as
illustrated in the example.

This basic structure determines what specifications are necessary for describing such a format.

e The index card "General™ covers global settings such as column separators and the decimal character to
use with numbers, along with export template specifications.

e The index card "Data" describes the structure of a readings column, including column header, column width
and numerical format.

o Analogously, the index card "Scaling" controls the arrangement and format of the scaling column(s).

e The index card "File header" defines the introductory text at the beginning of a file.

e Under "Miscellaneous™, further options mainly affecting only special data types can be found.

e "Preview" enables you to see in advance how the format as currently defined is applied to sample data sets.

Once you have made all settings necessary, you can save the export template definitions to a file by hitting the
"Save" button.

This file is stored in the default definitions folder. It bears the export template's name, plus the extension ".aet". If the
"Save file"-dialog is opened, the definitions folder is searched and all export templates found are added to the format
selection list.

The button "Close" exits the dialog. If you have made changes previously, a prompt appears asking you to confirm
that the template changes are to be saved.
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Defining ASCII export templates/ General

The index card "General" covers global settings such as column separators and the decimal character to use with
numbers, along with export template specifications.

Define ASCII export template <P0)_ASCIT_ExportFor 5[

General | Drata I Scalingl File headerl Miscellanenusl [F'review]l

— Format information
M ame: IF'II!_.-i‘-.S CII_E xpartF armat Eile extenzion; I.-i‘-.SE

Comment; IE:-cpl:nrt der PO Daten

— Colurnn separation
I T abulator j I'\t;'\t

v Mo geparator after last column

Decimal separatar for numbers:

Dialog define ASCII export template / General
Name: PQ_ASCII_ExportFormat, not to be changed
File extension: ASC, not to be changed
Comment: not to be changed
Column separation

This group of options determines how individual columns are to be separated from each other. In the list box, you can
first select a fixed separator character (Tab, semicolon, Space or comma), or "string".

If "String" is selected, you can enter a string in the adjacent input box. A tabulator can be entered as the special
character \t'. The string "\t;\t", for instance, sets the separator between two columns to be the combination
<Tabulator>, semicolon, <Tabulator>.

If the option "No separator after last column" is selected, the last column remains open, meaning that it is not
completed by the selected separator.

Decimal separator for numbers

Set here whether the decimal marker in numbers is a point (e.g. "3.142" or a comma ("3,142"). With the option
"Automatic" active, the valid setting in the Windows Control Panel, under "Regional Settings/ Number" is used.
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Defining ASCII export templates/ Data
This index on this index card affect the format of the data readings columns.

Define ASCIH export template <Unknown=» |

General Data |Scaling| File headerl Miscellaneuusl [F'review]l

— Column header [currently: 2 roves]

SN ANES: Flace holdsr |«
[%YUHITH] Name

Carmment

w-Lrit

-l nit [2nd comp...
Trigger time

Trigger date o

w-Ll it

w-offzet [pretrigger]

w-delta [zampling i...

z- it

z-Offzet ;I

Minimum columnm width: I'I [ 1 | 3 I

Murnerical farmat: IDecimaI [z o] j IE 4| | Digits

Save... Cloze Help

Dialog define ASCII export template / Data

Column header

In this input box, you can set the title appearing above each individual column of readings. This can be a combination
of fixed text and placeholders. Such placeholders represent specific characteristic values belonging to the data set
written in the respective column, and are filled with the current texts (e.g. name, comment, units) or numerical values
(e.g sampling interval, length) upon saving. A placeholder can be recognized as a fixed designation surrounded by
percent signs.

%NAME%, for instance, means the name, %YUNIT% the y-unit of the data set recorded. In the selection list at right,
all placeholders defined are listed. Double-clicking on the desired entry (or selecting the entry and hitting the [<<]-
button) copies the placeholder to the current cursor position in the input box.

You can also use the input box's context menu (called by right-clicking in the input box) to insert a placeholder. This
also offers a list of available placeholders.

If no column header is needed, simply leave the input box empty (or completely delete its contents).
Minimum column width

Determines the minimum width a data column can have. If the actual contents are narrower than the specified width,
the left side is filled with empty spaces and the contents are right-justified. However, if the actual contents are wider,
they are still displayed entirely, and the column is widened for the purpose.

Numerical format

Here, you specify the numerical format and resolution of numerical output. You can choose among exponential
notation (e.g. "1.23E3"), decimal notation ("123.4") and "Automatic". Automatic means, in this case, that the shortest
possible notation is selected for the given numerical value. The "Digits" box is for entering the number of decimal
places to be displayed.
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Defining ASCII export templates/ Scaling
On this index card, you can find controls for positioning and formatting scaling columns.

Define ASCIH export template <Unknown=» |

Eenerall Data  Scaling | File headerl Miscellaneuusl [F'review]l

— Scaling colurmnn
" Mone ' Camman

— Column header [currently: O rovesz]

Flace halder | -

M armne

Comment

w-Lrit

-l nit [2nd comp...
Trigger time

Trigger date e

w-Ll ik

w-offzet [pretrigger]

w-delta [zampling i...

z- it

z-Offzet ;I

Minimum columnm width: I'I [ 4 I 3 |

Scaling in:
" gUnit E'I'fmatil.-“-‘-.utl:umatic j IE 4|+ | Digits
* Time Eecunds:lﬂesnlutinn'l z j [~ Date

Save... | Cloze Help

Dialog define ASCII export template / Scaling

Scaling column

Here, you can set whether the file comes with any scaling column. In general, the scaling column states the x-position
corresponding to a y-value (amplitude) in the data set; a frequent example is a time-axis. This is analogous to the
portioning of the (horizontal) x-axis used in graphical data display. How the scaling column is created depends on the
data type, according to the scheme below:

Normal Generated from sampling interval/ pretrigger/ trigger time

(equidistantly sampled) data set (or x-delta/x-offset)

XY-data set The data set's X-component is used

Complex data sets The frequency (for magnitude/ phase representation) or the independent
parameter (for real/ imaginary part-representation)

[None]

No explicit scaling column is stored. This can be sensible if the information either isn't relevant or can be derived from
other data in the file (e.g. if the sampling rate is specified in the column header of the data column). If this option is
selected, all further input controls in this dialog are disabled.

[Common]

A common scaling column (at left) is created for all data sets stored. In consequence, it is possible that gaps can
appear in the matrix of data columns if a certain data set has no value assigned to a particular x-position (in other
words, there is no interpolation; the corresponding cell simply stays empty).

Thus, this display style is sensible only if all the data sets stored have the same scaling (because, for instance, they
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all are derived from the same measurement with a common time base) or at least all cover approximately the same x-
range.

[Per waveform]
Each data set receives its own scaling column, which appears at the left of its respective data column.
Column header

In this input box, you define a title which appears above each individual scaling column. To do so, you can combine
fixed text with placeholders. Such placeholders denote specific values belonging to the data set and are filled upon
data saving with the current strings (e.g. name, comment, units) or numerical values (e.g. sampling interval, length). A
placeholder can be recognized as a permanent name bracketed from both sides by the "percent" character.

%NAME%, for example, denotes the name, and %YUNIT% the y-unit of the particular data set. In the list box at right,
all placeholders already defined are listed. Double-clicking on the entry of the desired placeholder (or selecting the
entry and hitting the button [<<]) copies the placeholder to the current input position in the input box.

You can also use the context menu (right mouse click) of the input box to insert a placeholder. This also presents a
list of all available placeholders.

If no column header is needed, just leave the input box empty (or delete all the contents).
Minimum column width

Specifies the minimum width of the scaling column. If the current content is narrower than the specified width, the left
side is filled with empty spaces and the content thus right-justified. If, however, the current content is wider, it is
displayed in full and the column is widened accordingly.

Scaling in: x-Unit

The scaling corresponds to the data set's x-unit.

Here, you can set the numerical value and the resolution of the numerical values. You have a choice between
exponential notation (e.g. "1.23E3"), decimal notation ("123.4") and "Automatic”. Automatic means in this case that
the shortest possible notation is used, which depends on what the particular numerical value is. In the 'Digits' box, you
specify the number of decimal places to display.

Scaling in: Time

The scaling output is expressed as absolute time and date. This option, of course, only makes sense if data sets
recorded over time and having "s" (seconds) as the x-unit are actually involved.

Seconds

Here you specify the resolution for the time display. "None" means display of the time of day in terms of "Hours:
Minutes", for instance "23:11". For the setting "1 s", the seconds are also indicated ("23:11:59"), "100ms" also
indicates tenths of seconds 1/10 ("23:11:59,4"), etc. The separator in front of the fractions of seconds (comma or
point) depends on the current system setting for "Decimal symbol" (which is set in WindowXP, for instance, under
"Settings/Control Panel/Region and Language Options/Regional Options/Customize").

Date
If this is selected, the date (in abbreviated form, e.g. "11.12.01") is output together with the time of day.
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Defining ASCII export templates / File header
Here you can configure a file header to be entered at the beginning of the file to be saved.

Define ASCIl export template <My_Format=» |

Generall Data I Scaling  File header | Miscellaneuusl [F"review]l

Current column: I'I A 4 I bl

— File header [curenthy: 4 rows]

FAMOS-ASCII-Export Place haolder | -
Company: J. Doe Associates kame
Prepared by: J. Blow Camment
Comment . Analysis] of neasuren wLri
w-lnit [2nd comp...
Trigger time
Trigger date oo
sl nit

w-offset [pretrigger)
w-delta [zampling ...
z-nit

z-Offzet ;I

Dialog define ASCII export template / File header

File header

Enter in this input box the text you wish to have at the beginning of the file. To do so, you can combine fixed text with
placeholders. Such placeholders denote specific values belonging to the data set and are filled upon data saving with
the current strings (e.g. name, comment, units) or numerical values (e.g. sampling interval, length). In the case of
placeholders referenced to data-sets, the first data set's characteristic values are used in the file, if multiple data sets
are stored.

A placeholder can be recognized as a permanent hame bracketed from both sides by the "percent” character.

%NAME%, for example, denotes the name, and %YUNIT% the y-unit of the particular data set. In the list box at right,
all placeholders already defined are listed. Double-clicking on the entry of the desired placeholder (or selecting the
entry and hitting the button [<<]) copies the placeholder to the current input position in the input box.

You can also use the context menu (right mouse click) of the input box to insert a placeholder. This also presents a
list of all available placeholders.

If no file header is needed, just leave the input box empty (or delete all the contents).

You can also divide the file header into multiple columns. To do this, use the arrow buttons associated with the
"Current column" control, in order to add a column or to switch to another column. Empty columns are "optimized"
away upon saving and therefore do not need to be explicitly deleted.
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Defining ASCII export templates / Miscellaneous
This index card offers additional options mainly interesting only for special data types.

Define ASCI export template <My _Format=: |

Generall Drata I Scalingl Filz header Mizcelaneous I [F'review]l

Structure

[ Switch rowsdcolumns

[™ lgnore phase in magnitude-phase waveforms

Flace holder for channel name [ZHAME %]

[ Append segment-/event index, if applicable
[~ Append comporent identifier, i applicable

Dialog define ASCII export template / Miscellaneaous
Switch rows/ columns

The rows of the data matrix are switched with its columns, including the column header, which means that what once
was the first row becomes the first column. This option makes most sense in the case of segmented waveforms
(matrices), for instance. If the option is deactivated, then for a segmented waveform, each segment is written to its
own column, but if this option is activated, the values belonging to a single segment are written side by side in a row.

Ignore phase in magnitude-phase waveforms

If this option is selected, then only the magnitude component of complex data sets in magnitude/phase representation
is saved.

Placeholder for channel name
These options affect how the placeholder for the channel name %NAME% is interpreted in file or column headers.
Prefix group name

In data sets belonging to groups, the group name is placed before the channel name (and is separated from it by a
colon).

Append segment/ event index

In the case of segmented or event-based waveforms, each column contains one event or segment. If this option is
active, the index of the current segment/event is appended (in square brackets). The setting is ignored if the
placeholder is positioned in the file header or in the header for a common scaling column.

Append component identifier

In the case of complex or XY-data sets, one component per column is stored. If this option is active, the standard
component tag in FAMOS is appended, e.g. ".M" for a complex data set's magnitude or ".X" for the X-component of an
data set. The setting is ignored if the placeholder is positioned in the file header or in the header for a common
scaling column.

Power Quality Recorder imc POLARES, System manual
2.5, Release 05.09.2011



Operation of the Software 131

Defining ASCII export templates / Preview

The effect of the currently valid settings is demonstrated by applying them in a preview based on already provided
sample data sets.

Define ASCIl export template <My_Format> |

Generall D' ata I Scalingl File headerl Mizcellaneous  [Preview] |

[FiMoS A5CII export =
Company: J. Do Corp.
Prepared by: J. Blow
Comment : Analvsis
Date: 04-19-02; Han=: Te=tl: Ham=z: Test?2
: Mnit: [V]: Tnit: [km~hkl]
11:01:07; 0.0100; 142 .0400
11:01:07: 0.0123;
11:01:07; 0.1000; 167 .5000
11:01:07; 0.1200;
11:01:07; 0.4214; 189 . 2000
11:01:08; 0.9200;
11:01:08: 1.2300; 195 2300
11:01:08; J.0000;
11:01:08; B.1230; 205 .1000
11:01:08; 15 . 2000;
11:01:0%9; ;

ASCII export template definition dialog / Preview

Thus, this provides help in predicting the results of the settings you make.

8.3.3.2 Excel (XLS)-Format
8.3.3.2.1 Overview

This functionality is only available to FAMOS if Microsoft ® Excel is installed on the same system. The program
versions Excel 95 to Excel 2007 are supported.

XLS-format is the default file format for the widely circulated spreadsheet program Microsoft ® Excel. If Excel is
installed parallel to FAMOS, XLS-files can be exported by FAMOS directly. For this purpose, Excel is remotely
controlled by a mechanism called "OLE-Automation”. Excel is started in the background, advised to receive the data
from FAMOS and to store the file and is finally closed again.

Constraints

e Excel can only administer a limited number of data sets of limited length. The maximum number of rows
(=maximum length of a data set) is limited to 65536 values (Excel 95: 16384 values). The maximum
number of columns is 256 (= number of data sets which can be transferred).

e Only one table per XLS-file can be exported.
e Only data sets (not text variables) can be exported.

¢ Note also that there are different versions of the XLS-format. Excel 95, for instance, cannot read XLS-files
saved in Excel 2000 format.

When saving structured data types (groups, event-based and segmented waveforms, 2-component data sets), the
individual parts (channels of the group, events, segments, components) are extracted and written out each in its own
column.

Data export in XLS-format comes with many configuration options. Naturally, it is possible to save multiple data sets
together in a table with multiple columns. A table header, column titles and scaling column(s) all can also be defined.

Such a format definition is called an XLS export template. A included template can be changed by the user with the
help of a dialog.

Technically, there is no difference between an XLS export template and an ASCII export template. Only the number of
settings available is different, since some specifications needed for ASCII-export are not necessary for Excel-export.
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8.3.3.2.2 Defining EXCEL export templates

The template definition dialog offers controls for all settings necessary for complete definition of an EXCEL export
template. Because of the large amount of available options, the dialog is divided into different index cards.

Define EXCEL export template <PQ_X1LS_ExportF x|

General | Drata I Scalingl File headerl Mizcellaneous

Format information
M ame: IF'I]_KLS_E wpartF armat Eile extenzion; IHLS
Comment; I

[T | Evcel 2007 format [ #lex] prefered
Dialog: Define EXCEL export template

The division of the dialog also reflects the basic structure of an “XLS-file:

& XLSSpeichern. XLS M=l E3
1 2 3 1 =i
1 [FAMOS Excel Export =
2 |Company: J. Doe Com.
3 |Prepared by: J. Blowy 1
4 |Prepared on: 11/26/11
5
6 |Date: B/25/93 Mame: Channell Date: B/A25/M43 Mame: Channell
7 Unit: [%] Unit: [%]
B

9 | 2806593 12:11:.02.0 -0.254379863 | 258/06/93 14:11:23.0 -0.080352754
10 | 28/06/43 12:11.02.5 0.034802565  28/06/93 14:11:23.45 -0.079556297
11 | 2806543 12:11:03.0 0.025867075 25/06/53 14:11:24.0 0. 167200714
12 | 28/065/M3 12:11:.03.5 0165245394 28/06/93 14:11:24.5 0.53507 1503
13 | 25/06/493 12:11:04.0 0.3037 24706 28/06/93 14:11:25.0 0.B54535655
14 | 25/06/43 12:11:04.5 0. 440971106 28/06/93 14:11:25.5 0.786236123

[ 4] il Tabled /77 e B
Example of an EXCEL-file with 2 data sets

In general, it consists of a file header [Cells Al to A5], which can contain a permanent text and/or general information.
Next, the data set readings follow in adjacent columns. Each column, in turn, can have its own column header [Cells 6
to 8], which can feature indications of the column contents, such as channel name, sampling rate, comments or
similar things. Below the column header, the actual numerical values appear [starting at Row 9].

There is also a distinction between scaling columns [Columns A and C and readings columns [Columns B and D]. A

scaling column returns the scaling (e.g. the time axis) for all readings columns to its right. In the case of multi-column
files, one scaling column at left can be valid for all subsequent readings columns, or each data set can come with its
own scaling column.

This basic structure determines what specifications are necessary for describing such a format.

e The index card "General" covers global settings such as column separators and the decimal character to
use with numbers, along with export template specifications.

e The index card "Data" describes the structure of a readings column, including column header, column
width and numerical format.

¢ Analogously, the index card "Scaling" controls the arrangement and format of the scaling column(s).
e The index card "File header" defines the introductory text at the beginning of a file.
¢ Under "Miscellaneous™, further options mainly affecting only special data types can be found.

Once you have made all settings necessary, you can save the export template definitions to a file by hitting the
"Save" button.

This file is stored in the default definitions folder. It bears the export template's name, plus the extension ".aet". If the
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"Save file"-dialog is opened, the definitions folder is searched and all export templates found are added to the format
selection list.

The button "Close" exits the dialog. If you have made changes previously, a prompt appears asking you to confirm
that the template changes are to be saved.

Defining EXCEL export templates/ General

This page presents the designation of the export template.

Define EXCEL export template <PQ_XLS_ExportFo x|

General | Data I Scalingl File headerl Mizcellaneous

Faormat infarmation
Mame: IF'D_KLS_E wportFormat Eile extenzion: IKLS

Comment; I

" | Excel 2007 format [ #lzx] prefemed
Dialog: Define Excel export template/ General

Defining EXCEL export templates/ Data
This index on this index card affect the format of the data readings columns.

Define EXCEL export template <XL5 Format #1>

General Data | Scaling I File header I Mizcelaneous I

— Caolumn header [currently: 2 raws]

“NAMEX Flace holder | &

[%¥YUNIT:] Hame

Comment

-l it

-l it [2nd comp...
Trigger time

Trigger date b

sl nit

w-offzet [pretrigger]

w-delta [zampling i...

z-nit

z-Offzet j

Dialog: Define Excel export template/ Data
Column header

In this input box, you can set the title appearing above each individual column of readings. This can be a combination
of fixed text and placeholders. Such placeholders represent specific characteristic values belonging to the data set
written in the respective column, and are filled with the current texts (e.g. name, comment, units) or numerical values
(e.g. sampling interval, length) upon saving. A placeholder can be recognized as a fixed designation surrounded by
percent signs.

%NAME%, for instance, means the name, %YUNIT% the y-unit of the data set recorded. In the selection list at right,
all placeholders defined are listed. Double-clicking on the desired entry (or selecting the entry and hitting the [<<]-
button) copies the placeholder to the current cursor position in the input box.

You can also use the input box's context menu (called by right-clicking in the input box) to insert a placeholder. This
also offers a list of available placeholders.

If no column header is needed, simply leave the input box empty (or completely delete its contents).
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Defining EXCEL export templates/ Scaling
On this index card, you can find controls for positioning and formatting scaling columns.

Define EXCEL export template <XL5 Format #1=

General I [rata

Scaling | File headerl Miscellanenusl

]

— Scaling colurmnn

i Mone ' Camman
— Column header [currently: 1 rovs]
Date: XDATEX Place holder | =
N
Comment
Uit
-l it [Znd comp...
Trigger time
Trigger date o
sl rit
w-offget [pretrigger]
w-delta [zampling i...
z-Unrit
z-ffzet ;I
Scaling i
it
* Time Seconds: | 100 ms j [T Date

Dialog: Define Excel export template/ Scaling

Scaling column

Here, you can set whether the file comes with any scaling column. In general, the scaling column states the x-position
corresponding to a y-value (amplitude) in the data set; a frequent example is a time-axis. This is analogous to the
portioning of the (horizontal) x-axis used in graphical data display. How the scaling column is created depends on the

data type, according to the scheme below.

Normal data set
(equidistantly sampled)

Generated from sampling interval/ pretrigger/ trigger time (or x-
delta/x-offset)

XY-data set

The data set's X-component is used

Complex data sets

The frequency (for magnitude/ phase representation) or the
independent parameter (for real/ imaginary part-representation)

[None]

No explicit scaling column is stored. This can be sensible if the information either isn't relevant or can be derived from
other data in the file (e.g. if the sampling rate is specified in the column header of the data column). If this option is
selected, all further input controls in this dialog are disabled.

[Common]

A common scaling column (at left) is created for all data sets stored. In consequence, it is possible that gaps can
appear in the matrix of data columns if a certain data set has no value assigned to a particular x-position (in other
words, there is no interpolation; the corresponding cell simply stays empty).

Thus, this display style is sensible only if all the data sets stored have the same scaling (because, for instance, they
all are derived from the same measurement with a common time base) or at least all cover approximately the same x-

range.
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[Per waveform]
Each data set receives its own scaling column, which appears at the left of its respective data column.
Column header

In this input box, you define a title which appears above each individual scaling column. To do so, you can combine
fixed text with placeholders. Such placeholders denote specific values belonging to the data set and are filled upon
data saving with the current strings (e.g. name, comment, units) or numerical values (e.g. sampling interval, length). A
placeholder can be recognized as a permanent name bracketed from both sides by the "percent" character.

%NAME%, for example, denotes the name, and %YUNIT% the y-unit of the particular data set. In the list box at right,
all placeholders already defined are listed. Double-clicking on the entry of the desired placeholder (or selecting the
entry and hitting the button [<<]) copies the placeholder to the current input position in the input box.

You can also use the context menu (right mouse click) of the input box to insert a placeholder. This also presents a
list of all available placeholders.

If no column header is needed, just leave the input box empty (or delete all the contents).
Scaling in: x-Unit

The scaling corresponds to the data set's x-unit.

Scaling in: Time

The scaling output is expressed as absolute time and date. This option, of course, only makes sense if data sets
recorded over time and having "s" (seconds) as the x-unit are actually involved.

The time values are converted to EXCEL time format and transferred. Then the EXCEL-column's numerical format us
set as time (see EXCEL menu item "Format/ Format cells/ Numbers").

Be aware that time statements in EXCEL only have a resolution of approx. 10ms. If your time axis has a finer
resolution, the precision will be reduced upon saving.

Seconds

Here you specify the resolution for the time display. "None" means display of the time of day in terms of "Hours:
Minutes", for instance "23:11". For the setting "1 s", the seconds are also indicated ("23:11:59"), "100ms" also
indicates tenths of seconds 1/10 ("23:11:59,4"), etc.

Date
If this is selected, the date (in abbreviated form, e.g. "11.12.01") is output together with the time of day.

The two specifications Seconds and Date, then, only determine the numerical format displayed initially. The display in
EXCEL can be edited later (menu item "Format/ Cell").

Defining EXCEL export templates / File header
Here you can configure a file header to be entered at the beginning of the file to be saved.

Define EXCEL export template <XLS Format #1* |

Generall Data I Scaling  File header | Miscellanenusl

Current colurnr; I'I A1 4 | hl

— File header [currently: 4 rows]

FAMOS Excel export Place holder |
Company: J. Doe Associates M ame
Prepared by: J. Blow C !
on: %CDATEZ %CTIMEA it
w-Unit [2nd comp...
Trigger time
Trigger date b
wel it

w-offzet [pretrigger]
w-delta [zampling i...
z-Unit

z-ffzet ;I

Dialog: Define Excel export template/ File header
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File header

Enter in this input box the text you wish to have at the beginning of the file. To do so, you can combine fixed text with
placeholders. Such placeholders denote specific values belonging to the data set and are filled upon data saving with
the current strings (e.g. name, comment, units) or numerical values (e.g. sampling interval, length). In the case of
placeholders referenced to data-sets, the first data set's characteristic values are used in the file, if multiple data sets
are stored.

A placeholder can be recognized as a permanent name bracketed from both sides by the "percent" character.

%NAME%, for example, denotes the name, and %YUNIT% the y-unit of the particular data set. In the list box at right,
all placeholders already defined are listed. Double-clicking on the entry of the desired placeholder (or selecting the
entry and hitting the button [<<]) copies the placeholder to the current input position in the input box.

You can also use the context menu (right mouse click) of the input box to insert a placeholder. This also presents a
list of all available placeholders.

If no file header is needed, just leave the input box empty (or delete all the contents).

You can also divide the file header into multiple columns. To do this, use the arrow buttons associated with the
"Current column” control, in order to add a column or to switch to another column. Empty columns are "optimized"
away upon saving and therefore do not need to be explicitly deleted.

Defining EXCEL export templates / Miscellaneous
This index card offers additional options mainly interesting only for special data types.

Define EXCEL export template <XL5 Format #1=»

Generall Data I Scalingl File header  Miscellaneous I

Structure

[ Switch rows/columnz

[ lgnore phase in magnitude-phase waveforms

Flace holder for channel name [ZHAME %]

[ Append segment-/event index, if applicable
[T Append comporent identifier, i applicable

Switch rows/ columns

The rows of the data matrix are switched with its columns, including the column header, which means that what once
was the first row becomes the first column. This option makes most sense in the case of segmented waveforms
(matrices), for instance. If the option is deactivated, then for a segmented waveform, each segment is written to its
own column, but if this option is activated, the values belonging to a single segment are written side by side in a row.

Ignore phase in magnitude-phase waveforms

If this option is selected, then only the magnitude component of complex data sets in magnitude/phase representation
is saved.

Placeholder for channel name
These options affect how the placeholder for the channel name %NAME% is interpreted in file or column headers.
Prefix group name

In data sets belonging to groups, the group name is placed before the channel name (and is separated from it by a
colon).

Append segment/ event index

In the case of segmented or event-based waveforms, each column contains one event or segment. If this option is
active, the index of the current segment/event is appended (in square brackets). The setting is ignored if the
placeholder is positioned in the file header or in the header for a common scaling column.

Append component identifier

In the case of complex or XY-data sets, one component per column is stored. If this option is active, the standard
component tag in FAMOS is appended, e.g. ".M" for a complex data set's magnitude or ".X" for the X-component of an
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data set. The setting is ignored if the placeholder is positioned in the file header or in the header for a common
scaling column.

8.3.4 Extras menu

Extras 7 Check Settings:

' Plausibility check of the current fill-out form's settings. All parameters are checked.
] Faulty entries are indicated in a messaged. Mainly used in configuring a
Options. .. measurement.

Device k

Language zelection...

8.3.4.1 Options

Dialog for setting a variety of basic options which need not be set for each measurement separately. Total overview of
the parameter ranges which are explained in detail further below.

All settings changed are applied in the configuration when the dialog is closed or after pressing the button Apply.

(] Folders Folders:
f Skark All folders required for the program.
Presentation Measured data path:

Data display

Colars Storage area for measured data.
¥ Evaluation Analysis database:

Data base Database to which the analysis results are saved.
@& output Inrush data path:

Prink

Data export Storage area for the test measurement data.
& Maodules Export of data, reports to:

_omman Storage area for reports and exported data.

SEtt_'ngs and triggers For the purpose of gaining familiarity with the program, a sample
Dievices measurement was included with the installation, which can be accessed by
means of the button Set example data.
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8.3.4.1.1 Options - Folders

Soptions X

@ Setup
f Skark Autoreport data transfer ; YubySererAutoT ransfer's
Presentation Meazurement data path : WbdpServeriDatah
. Data display Analysiz database YshyServer\DBY
Colars Export of data, print layouts : CADokumente und Einstellungen'dll UsershDokumentelS
E Evaluati Device definition : C:ADokumente und Einztellungentall Users\&nwendungse
waluation
----- Data base
s Autornatically report 1 | | 7
3 Qukpuk J
----- Print I\\M_I,IS erver DB I:'
s Data expart:
‘@, Modules | Set defaults |
----- Cormman
s Settings and triggers
| Set example data |
Change to an existing database -» | DB Path reference. .. |

Ok I Cancel | Help |

Measurement data path: Folder for storing the measured data. This path can also be changed when setting up a
new measurement task. If many measurement devices are connected, ensure that there is adequate free memory
on this drive, for instance by selecting a data server.

. Important Note

Always provide a unique name for a measurement assignment. If a device's measurement
assignment is copied to another device, the folder path is identical for both devices. In the analysis
of all devices, any measured results with the same designation would overwrite each other.

Analysis database: Folder for storing the database for administering the measurements and analyses performed.
The maximum file size for a database is currently 2GByte. For instance, if test measurements with many triggers
are carried out, it may be necessary to change databases (more than 1 000 000 events).

Inrush data path: Folder for the storage of the measurement description and of measured data for the inrush
analysis

Export of data, print layouts to: Folder for the storage of various temporary files. (Storage of reports, export of curve
windows)

Device definition: Folder in which the device definitions are saved. If multiple devices are being controlled by
different PCs, iit is advantageous for all PCs to access one single list of the device pool.

Note: Newly added devices are displayed on the other PCs only after restarting the software POLARES operating
software.

Path reference: The database contains the base directory path for the measured data. When you access this
database, then from the standpoint of your PC the data are on a different drive. Using this dialog, you can set up a
link between these paths. Example:

PC1: Database path: "C:\Documents\DB"
Data path: "C:\Documents\Data"
In the database there is a reference to the current data path "C:\Documents\Data"

PC 2: DB path, new: //[Common_PC1/DB*
Data path, new:  "//Common_PC1/Data“
Since the database is still referring to the original path "C:\Documents\Data", you must make a line of
the following type:
Original path: "C:\Documents\Data"
New path: /ICommon_PC1/Data"

Power Quality Recorder imc POLARES, System manual
2.5, Release 05.09.2011




Operation of the Software 139

Path mapping

Criginal path: CiDacumerts and settingstll Users POLARESIDE

Mewy path
|| Wy PCPOLARES'DEY

Diata folder | Path on this system
ChDocumentz and settinga\ Al Uzers\POLARE=DE  WhyPCPOLAREZDE!

4| | 1

Apply Cancel |
=

All data having a database reference to "C:\Doc..\All
Users\Documents\imcPOLARES\Test\Data" are searched for in
\\MyServer\MyCompany\\Saving\Data".
Changing to a different folder
e Select the folder to change

e Enter a new path. The change once applied will be displayed in the list. When the dialog is closed with OK,
the existence of the folders is verified.

e By clicking on the button Browse.... In the folder dialog which then appears, it's possible to set up a new
path.

Other commands:
e Set defaults: Sets the default paths.

e Set example data: Sets the default paths for installation of the sample data.

. Note

e The path for measured data can be changed independently of the database folder.
e Comparisons of measured data saved in different databases are not possible.Start: Global

option upon starting the program.

8.3.4.1.2 Options - Setup

ey

A start

B asic zettings for new measurement tasks

Presentation [EC E1000-4-30
""" Data displary ¥ Usze nomtest settings
e Colors . . )
i - mean interval=10 min, curent dizable,. .
E Ewaluation
b Data base

Options - Setup
If the option Use normtest settings is active, the measurement is only used in compliance with the standard IEC
61000-4-30. Other measurement quantities are not investigated.

For instance, in this case, no current measurement is performed. The aggregation interval is set permanently to 10
min. Additionally, the aggregation over 3s, 10min and 2h are displayed.
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. Note

If this option was selected during installation of the software, additional online displays| 70" are
available.

8.3.4.1.3 Options - Start

Global option upon starting the program.

(L Folders
@ Setup

,f [~ &lways open last measurement bask upon starting pragram

Presentation

b Draka display
" calors r Only allove paramters comezponding to a Class & measurement device

B Evaluation [zee |[EC B1000-4-30: 2000 ]

Program start settings
e Upon starting POLARES operating software, the configuration last used is loaded automatically.

e Class A measurement device as per the standard 61000-4-30 (Among other things: measurement start only
at multiples of 10 minutes. If a radio clock is used, data originating from different measurement devices can
be compared sample-by sample.)

8.3.4.1.4 Options - Presentation
Presentation / Data display: Settings for the data display

(L] Folders Data dizplay
@ Setup
A crart

Presentation ; .
e Diata display v tatch curve window color automatically
o Calars

B Evaluation Online measurement overview
----- Data base

[T Dizplay harmonics in percent of fundarmental frequency

b Automatically report

Online Measurement overview: the upper harmonics can be displayed with their measurement unit (V or A) or in
relation (as percent) to the fundamental harmonic.

Presentation / Data colors: Settings for the window color
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@ Setup

A srart B ackground color 'Online overview'
Presentation —
----- Draka display Al j
- Colars
B Evaluation

b Diaka base

b aukomatically repark
ﬁ Oubpuk

- Prink

b Daka expart
& Modules

- Common

- Settings and triggers

Background of Online view: Colors from the palette are available for selection as the Online view background.

8.3.4.1.5 Options - Evaluation
Settings for evaluation and measurement data comparison.

Data base

To avoid an overflow in the tree diagram, you can specify a maximum amount of retained search results. The option
Maximum number of entries per result refers to table entries per search result. The default setting is the display of the
results of the last three searches having up to 100 data sets each.

(L] Folders Databaze search rezults

@ Setup
A crart , _
Presentation Fietained zearch results; |3 3,

: Diata display b amirmurn nurber of entries per result; 100 =
[ CDIDrS
B Evaluation

[~ Display only measurement locations with measured data

Database search results
Retained search results:
e Number of results lists to remember/ display.

¢ In the left window, the measurement channels of the last n searches are displayed. The respective oldest
result is deleted when the maximum amount has been reached.

Maximum number of entries per result

e Maximum number of search results to list. If more than m channels are found, the search for m results is
aborted.

e Often, a high amount of results is caused by a search question which is too general, and not a desirable
outcome. Additionally, the processing time is increased along with the demands on system resources.

Display only measurement locations with measured data: Measurement locations without measured data will not
be listed.
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Automated report

The Automated report enables cyclical evaluation of the data from the measurement device connected.

~options x|
(L] Folders
@ Setup
& start - Transfer Folder
Presentation IT:-\
e Daka displary | |
« Colars Iv delete imported files
E Evaluation Set the evaluation scheduls Setup
o Data base -
N g mpu - Evaluation standard
"""" Automated report
Cubput |EN 5060 4| [ Automatic corection (Flagging)
o Print S
i Diata export Acquisition interval
A Modules {#cquisition interval |j

P Zammaon
s Settings and triggers

Day of IMu:unu:Iay v| Tirne: IEIEI:DEI:DEI j

r further critena
imported data not older than: Im 012010 vl
I'l 200 zeconds

ignore intervals emaller tharn:

Transfer folder

e Temporary folder for measured data. This folder can also be a network folder. After processing, measured
data and the report composed are saved in the measurement database[105). Note that the user must
possess writing authorization for this folder!

¢ With delete imported files, the data are deleted from the Transfer folder as soon as they are saved to the
measurement database.

Evaluation standard: Selects the standard used in making the calculation. In the selection box, the same
templates are listed as the ones created for the normal evaluation| 8.

Automatic correction (Flagging): Automatic correction according nl&2%orm IEC 61000-4-30.

Set the evaluation schedule: Starts the WINDOWS Task-Planner. Add the call for the Automated Report here:
InstallationPath\imcPOLARES.exe /R, e.g. "C:\imc\imcPOLARES\imcPOLARES.exe /R". A detailed description is
provided in the appendix under Autoreport.

Acquisition interval: =Available options include Acquisition interval (according to measurement cycles! 59 set),
weekly which includes the day of the weenk and the clock time and finally daily with the clock time.

further criteria: Here you can limit the evaluation to recently captured measurements. Additionally, ignore intervals
smaller than enables short test measurements to be disregarded.
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8.3.4.1.6 Options - Output

8.3.4.1.6.1 Print
This dialog is for setting parameters for the printout process. POLARES operating software uses the device defined

as the standard printer in the Windows system. Thus, the printer’s settings can be made directly as part of the
Windows settings.

@ Setup

f Skart [T Abways show print previes on bop
Presentation
Drata display [w Plotz data curve ag a line with symbols
e CDIDrS
B Evaluation
- Data base
- Automatically repork
Output
e Print

Special settings for printout of the measured data by POLARES operating software:
Always show print preview on top

o With the help of the imc POLARES Report Generator, you can compose printed reports incorporating data
curves, texts and other external data and images.

o For ease of using Drag & Drop to deposit the measured data on the printout, the Report Generator can be kept
in the foreground without being covered over and over again by the POLARES operating software application
(e.g. in the maximized mode).

Plots data curve as a line with symbols

o |f multiple measurement curves are to be printed on one page, different symbols can be used to differentiate the
curves’ data.

o Alternatively to using symbols, it's possible to use a color printer.

8.3.4.1.6.2 Data export

The print layouts generated using POLARES operating software can be exported and subsequently imported to
another document. On this dialog page, the export format to use is set.

(L] Falders Data export

@i Setup
A Start o

Presentation Format for data export: Paortable Metwark-Grafik, [*.pna)
b Data display FDF - Portable Document Format [*
- Calars Fortable Metwork-Grafik [* pnal

B Evaluation JPEG-Format [*.jpg]

Wwindows Bitmap [*.bmp)
i Data base Windows metafile [ wmf]
e Automatically report Estended metafile [*.emf]

l;j_ﬁ Cutput
= Print
b Diata export

‘i"ﬁ, Modules

e Zammman
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8.3.4.1.7 Options - Modules
8.3.4.1.7.1 Common

POLARES operating software’s user interface can be adapted to a variety of user profiles. This dialog is used to
show/ hide the parameter setting pages.

x
1 Folders
Q Setup
f Start Clearance for work with: Other options:

Presentatil?n D ata comparizon
i Data display Extended data dizplay
s Colars Inrush measurement
E E-valuation Metwork, quality analyziz
e Data base
(= Autarnatically report
ﬁ Cubput ¥ Shaw elements for Expert made
""" Print Add/delete software modules
- Data export ¥ Extended data display ¥ Inmsh measurement
A Modules
- v [ata comparison
o Settings and triggers

By changing this page’s settings, entries in the task tree diagram (left side of the POLARES operating software
program interface) are deleted/ added.

Extended data display: If the box is not checkmarked, only the most important controls required for operation are
displayed.

The following optional elements are not part of the standard configuration of POLARES operating software and may
therefore either be missing or not enabled.

e Data comparison

e Inrush measurement

8.3.4.1.7.2 Settings and triggers

In POLARES operating software, various settings dialogs can be disabled.

x
(L] Folders Basic sethings and triggers

@ Setup
j:" Skark  Blocking of
Presentation ™ Corwerter database

o Data displ

H CEI:rs ISPy [ Supplementary parameter
E Evwaluation

- Data base [ Memom management

s Automnatically report [~ Trigger settings
i oukput

----- Print — Block trigger configuration

o Data expart r Digital inputs and outputs
‘i\, Modules Metwork events

i Camman

s Settings and triggers

By making changes made on this page, basic settings and triggers in the task tree diagram (left side of the POLARES
operating software program interface) can be enabled/ disabled. If any pages are disabled in the Options dialog, they
are omitted from the work procedure. If the disabling of certain pages is later cancelled, the pages only appear again

once POLARES operating software is restarted.
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8.3.4.1.7.3 Devices

x

@ Setup
A ctart Clearance for work, with: Other options:
Fresentation b Inmush measurement
~  Data display Metwork, quality analyziz
Colors
E Ewaluation
o Data base
s Aukomatically repart . —
& Output Device: [miniPOLARES 140135  »|  Readout |
o Print ~ Grant/deny clearance
e Data export
& Madules
{ Cammon [ Inmsh measurement
Settings and triggers
Apply |

This dialog serves the purpose of displaying the measurement options which are enabled. For instance, the inrush
analysis can be enable by means of a password.

Once a clearance (enabling) state has been changed, the program must be restarted!

8.3.4.2 Device

|Extras 7
+  Check Settings
Dptions...

| Device Feboot

Language zelecton... Firmvare update..

Reboot (warm start): Restarts the device.

Firmware Update: The dialog for performing the firmware update is opened; also see the section of the operating
instruction section: Assembly, Commissioning, Parameterization \ Commissioning \ Firmware-Update

8.3.5 7?-menu

Information dialog for displaying the current software versions.

Using the links (assuming an existing Internet connection), it's possible to jump to the imc POLARES homepage, or
send and email to the imc POLARES Customer Support.

The link “imc-Hotline problem report” automatically appends a file generated by POLARES operating software to the
email which aids Customer Support in processing issues. The file notes the POLARES operating software software
version, the version of the operating system used as well as the errors which occurred.

8.4 Toolbar

The main dialog’s toolbar can be shown or hidden via the View menu.

DEE S| [ r2BR - x|
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In addition to this toolbar, many display dialogs for individual process steps, such as Measure or Analysis,
come with an extra toolbar offering functions pertaining to the respective process step.

The toolbars contain both functions for direct access (e.g. Load, Save, Print), as well as functions which only
work in conjunction with an object (e.g. a curve).

Moving the mouse cursor over a toolbar icon causes a tool tip to be displayed, in which the tool's function is
briefly described.

A new feature is the ability to drag an object to a tool icon with the mouse in order to apply the
corresponding function.

@lEL BRE+o 8006

8.4.1 Mouse operation

In an imc POLARES network analysis, the mouse is practically a virtual hand. All operations can be performed using
the mouse. This is as easy as can be; the workings of most functions can be logically guessed based on the particular
situation faced. What you are most likely to expect is what your actions actually accomplish:

For instance, move the mouse to a box in the input form in order to fill it in. Grab a curve with the mouse and place it
in the curve window. Take a curve out of the curve window and drop it in the waste bin.

8.4.2 Forms
Setting parameters is accomplished by filling out forms which are later printed out.
Numbers or texts

Clicking on the text causes the box to either expand into a list of several options or to an input box with a cursor, into
which you can write directly

Circuit: Faour-wire zystem

Click inside the input field opens a combo box
Checkboxes
Waandler: 2886.75 _ o _
De/activate a checkbox by clicking the mouse on it.
Saving/Loading entries

Forms can be saved or loaded via the menu item View = Page contents. A corresponding selection dialog appears.
Alternatively for some form pages, there is a Load/Save button in the toolbar on the right side.
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2" POLARES Standard and Cut off values... x|

EE | Femark |
EM BOTRD default limitz

Mame: |EM SO1ED | Cpen |

[elEtE

Cancel

Example of a selection dialog for loading nominal and cutoff values in the
evaluation

8.4.3 Printouts

All functions of the user interface which involve document printout are handled by the imc POLARES Report

Generator.
| Parameter-Set  Wiew Ewaluation Extras 7 % Print
[1 Mew Cl+M Click on the printer icon in the toolbar or on the menu item
= Parameter-Set/Print. All curve windows are printed in the same
l= Open. Ctrl+0) arrangement and layout as shown in the editor.
& Save Ctrl+ Printable views of the forms (e.g. measurement task description,
Save gs. network quality report, setpoint and limit values) are printed out as
- displayed on screen.
EE Chil+F
Beport »
Prirt Preyig

Printer zetting...

1 C:hWProgrammet.. sest_1.nga
2 C:AProgrammeh.. hengine_1.nga
3 C:AProgrammes.. himckG1.ngi

E xit
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Print preview

Report Generator - [curyH1_ 7 tm
£ Ele Edit object Tsble uiew ‘window 2

(ol x| Click in the menu Parameter-Set on Print preview.
5] x| The Report Generator, an additional, powerful tool,
= opens.

D@ 5@y RIR

Here you can not only view the page, but also move

6. B, 1o Pz |14 s g oo curves, edit texts or add new elements.
1 1

To print, use the Report Generator's menu. There

you will find a "real" page preview.

abe EI| |2| |4|
w0
LA ] e |
Bl 1 F
m| ] -
|5 ]
A [
0]
] [
- -
colis]l [
B 1 |
S| _]
i 20:
25
Ready l_ m

8.4.4 Working with curve windows

The desired channels can be taken from the list of measurement channels into the curve window by means of

Drag&Drop.
Releasing the data over:

e a Y-axis - displays the data with this Y-axis

o the curve window > generates a new Y-axis (recommended if voltage and current are to be displayed

simultaneously)

o the X-axis - generates a new X-axis (recommended if very many data are already displayed in a window)

Active curve window

Click the mouse on the desired curve window. That curve window then seems to "float" above the others. Any actions

taken then affect this window.

1. Delete curves

L Frequency_1
b Frequency 2

_ ||:||£| _'@ Delete curve window

Delete all

_owes |
e,
Z

Delete
iwindo

Cancel

Click on the trash bin icon in the toolbar. The following actions
then happen to the active curve window:

¢ No signals in curve window —>Curve window is deleted

e Exactly one signal in the curve window -> Data set is
removed from curve window

e Multiple signals in curve window - A selection dialog
showing all signals contained in the curve window is
shown.
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Multiple pages

The evaluation is organized into multiple pages. Each page has a maximum of four curve windows. If you open a fifth

curve window, the software will create a new page. All prior curves are positioned in the background.

To turn a page, click on the toolbar or the menu item Evaluation/ Previous/Next curve view.

Toolbar along the curve window

Depending on the type of data, the function range may vary.

Load curve view
Savelsave as... CUrve view
Compute histogram
Cumulative frequency

AN

o0

1- Cumulative frequencyﬁ*ﬂ L.

Calculation function

Mot all curves are displayed
imrmediately, for example, this
is the case with histograms.
These are calculated from the
measured data only upon being
requested. For this reason, it
can take a moment for the data

AD-Histogram ———m &

Data table On/Off -

ZDDmH i
Unzoom all \ a

LInzoam Y\
Unzoom ¥ \ &+
Measure 1
Data window navigator
Add curves —
delet 123

to appear in the curve plot.

=R FE

Function Significance Output curve
L Histogram What percentage of all measured values are equidistant
within a certain class? time-domain curve
L. | Cumulative frequency What percentage of all measured values are equidistant

within the value limit? (Sum over histogram)

time-domain curve

L. | Inverse cumulative frequency

What percentage of all measured values are
outside of the value limits? (100% - cum. freq.)

equidistant
time-domain curve
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8.4.4.1 Basic options
8.4.4.1.1 Display

Select the menu item Configuration = Display... in the curve window.

ol

I Legend " ap l

— Digplay type
f+ Default = Tahle " Paolar plot
" Stack y-axes " Bar meter
£ Wiaterfall diagram = Colar map
" Last value as number Ao

— Scale of #-axis

¥ Chaogen s-unit " Days/hours/minutes: relative
{ Datestime: absolute " Third/octave labeling
Reference for dB-dizplay: |1 .00000E+0 ¥ Labeling
Coordinate system size: IDefauIt j [T Showe w = 0 [trigger)

[T Mumber timming [uzeful when zcralling]

] I Cancel ¥ &pply changes Az presetting T opic

This is where you determine the appearance of your curve window.

For windows which have a time-axis, you can specify whether the time is represented in relative or absolute terms.
Especially with triggered channels, absolute representation is necessary for obtaining "real" time-relationships.
Otherwise, the curve window will stack all the triggering times.

If you need to change basic settings, it is possible to do this under Presetting!. A button of that name is located in a
number of dialogs (see picture below). You can use it, for example, to specify the desired numerical format for Last
value as number, without needing to make the same setting each time.
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8.4.4.1.2 Axis settings

Double-clicking on either the X- or Y-axis opens the respective settings dialog.

ol
Scale [W]

Aes List @

Scale: I Linear j

Fange selection:

R ounding: min, max
Automatic with zero

Tick zelection LS —
Murmnber of ticks I.-“-‘-.utcu -

Small ticks |0 =l
Order of magnitude: I.-“-‘-.utl:u j

<] H

Ok I Cancel | ¥ tpply changes Fresetting Taopic

|How is the range to be dizpiilayed determined?

The default setting is Auto. The curve window tries to fit the signal curve into the whole curve window. If the signal
doesn't change much, for instance, in the case of a shorted input, the sighal has a very noisy appearance. But if you
look at the Y-axis scaling you notice that the noise is very minimal. To avoid this effect, scale the Y-axis to a fixed
range.

Power Quality Recorder imc POLARES, System manual
2.5, Release 05.09.2011



152 imc POLARES

8.4.4.1.3 Measure

With Edit = Measure the Measure window is opened. The cursor positions are determined by using the left and right
mouse keys. Note the context menu, which is opened by right clicking in the Measure window. It offers the possibility
to display a list of all signals in the curve window.

T =
: File Edit Configuration Options Extras
SH ®A=Es sS8 @
W
N |
3_
2_
'1 —
|:|_
-
-
a- 4H
'4_| I I I I 1
] 2 4 E g 10
ms
x
ul = 334 mz
M = 467 m=
dx = 1.33 m=
¥l |sintest] = = 3155 ¥
yr |sintest] [ - 3025 ¥
fr - i = = £180 ¥
W aveform Left Right Uit

zintest] 3155 3025 W
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8.4.4.1.4 Zoom /Unzoom

When you select the menu item Edit = Zoom, the mouse pointer changes to an arrow which can be used to choose a
region within the curve window to zoom in on. This action can be repeated as often as desired.

L sintests M [=TE

File Edit Configuration ©Options  Extras

‘EEH BA = SEB[(Z W oL

Zoom (encircled in red: the zoomcursor)

T i

File Edit Configuration ©Options  Extras

‘EEH BA = SEB[(Z W oL

m=

After zooming

Unzoom restores the curve to its complete representation. This cancels fixed axis settings. To prevent this
consequence, use the command Undo Zoom! instead.

8.4.4.1.5 Colors

The menu item Options = Colors offers the ability to set al the colors used in the curve window. There is one set of
colors each for the two display formats, screen display and printout .
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The context menu lets you save a color set individually. There, you also have the option to copy the Monitor (color
scheme) to Printer (color scheme) and vice-versa.

Color settings: sintesktl El

D efine monitor colar scheme

Coord. syztemn [upper left]
Coord. syztem [lover night]
b ain grid
Sec. grid

General test

Coord. spstem backgraund hd | Copy Colar: Marnitor - Printer
Copy Color: Prinker - = Monitor

Legend Load Color From File. ..

1 o5 e Save Color ko File, ..

CY C3 cio 11 C12 1.2
[+/] ] [+/] [+/] [+/]
[ Other line lypes

k. LCancel Defaul

8.4.4.1.6 Drag and Drop

Q)
% Function

The drag & drop function can be used to move and/or copy waveforms between curve windows. The following cases
illustrate situations where drag & drop can be helpful:

e Moving measurement data from the channel list to a curve window. The data is then displayed in that window.
¢ Moving measurement data to a new axis or coordinate system within a single curve window.

¢ Moving measurement data to a different curve window.

@\/Mouse Operation

e Press and hold the left mouse button on the desired Y-axis, coordinate system or open area in a curve window.

Moving the mouse a short way causes the pointer to change. This commences the "drag".

Drag the mouse to the desired target and release the left mouse button. This constitutes the "drop".

Pressing the right button while dragging aborts the process.
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8.4.4.2 Context menu

O
% Function

Clicking the right mouse button in a curve window calls up the following context menu, offering immediate access to
further curve window functions:

@\ 00
ﬂ Unzoom
kL

Mare Waveforms. ..

Meter. ..
Table...

Color map...

< mm [, sb

MNavigatar

'Y Communicatar

8.4.4.2.1 Navigator
I

S R

El This contains various navigation buttons for scrolling and zooming in a curve window.
5]

A0k

A0k

40 | Ok

y
E 40 p&
£
"]

8.4.4.2.2 Communicator

- El This tool box is used to specify settings controlling data exchange with other curve windows/tables
as well as the window behavior during running measurements.

8.4.4.2.3 Scroll / Stretch

Here, you can toggle between curve window display which either scrolls through the curve plot (like a strip chart
recorder) or where the window stretches as the curve grows.

H

T | e |

e O
n |:||:||
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8.4.4.2.4 More Waveforms in Curve Window ...
This is a dialog where you can select additional waveforms for display in the curve window.

_io/x]
Channel infa
Baps List @ Available ‘W aveforms

L Current_L2

kL Current_L3

L Spannung_L1

KL Spannung_ L2

KL Spannung_L3 _ILI
»

K

—wWaveforms in axes list “Waveform Preselection
Companients: IWavefurm vI [T Single values
=r-plot: I Mone - I Wwildcards |“

<] 2
] 4 I Cancel | ¥ fpply changes Frezetting Topic

| Drag data from the right list and drop it in the left one at the desired position!
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8.4.4.2.5 Window Configuration ...

g5 Selects certain parts from data {events, ...}. — |EI|£|

I Segments " Periods l

@ ~ Selection of Events
I.ﬁ.utu:u j

— Temparal Arrangement

sl Current_L1
.l Current_L2 Auta j

-l Current_L3

] 2
ak. I Cancel | ¥ Apply changes Prezetting Topic

Selection of events: The window supports display of events belonging to triggered waveforms.
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Right-click in the curve window and select "Window Configuration" from the context menu:

g5 Selects certain parts from data {events, ...}.

Events I Segments " Periods l

=10l |

Bmez Lzt @ — Selection of Events

sl Current_L1
Current_L2

-l Current_L3

<1 I

I.ﬁ.utu:u

All

Last

The M lazt ones [i.e. M=2 means the lazt and 2nd last]
1 [e.g. the 4th alone]

M [e.qthe 4th, Gtk and Bth)

The Mth from the end [2.g. the 3rd from the end]
Y

T =TTTPOTaT SITar TgeETTeET

I.-’-\.uh:-

ak. I Cancel | ¥ Apply changes Prezetting Topic

["hich events are to be dizplayed? Al of ther or only certain ones?
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Temporal arrangement: Here you can set how different events are arranged to provide a comparison of their
positions in time.

g5 Selects certain parts from data {events, ...}. — |EI|£|

Events I Segments " Periods l

Bmez Lzt @ — Selection of Events
I.ﬁ.utu:u j

[hi}

Yaltag

L2

= — Temparal Arrangement
sl Current_L1 i £

-l Current_L2 I.-’-\.uh:- j
1. Curen L3 o, 1
Each one time-correct
Trigger bime of st iz valid for all
Trigger time of last iz valid for all.
Trigger bime of 1=t digplaged iz valid for all
Trigger time of last displayed iz valid for all,
Trigaer time difference ta Tzt in k0
lLI _pl T. -time difference to lazst in =0

T. “time difference to 1t dizplaped in =0

T. -time difference to lazt dizplayed in x0
Y

ak. I Cancel | v =poychanges FIEseming | Topic |

| Time configuration. when in doubt, always < auta!
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8.4.4.2.6 Meter...

This dialog is available if the curve window is configured as a bar meter.

_iox]
Farmat I W arious " Colors l

Ames List
1 Uriit prefis: I"""'Ut':' |
Ew _ , .

bl zintest] el et IFIDatlng paint j
Places right of paint; |4 il
Calculation: IMa:-:imum af last values j
Walues: |'| il
Show units: I"r’es j

[ i

Cancel ¥ Apply changes Presetting Topic

8.4.4.3 Tables

Some data sets, for instance, events, are displayed as tables. Tables don't have their own menu.
I arme | Time | badima =
1_THD_mean 20.10.06 15:55:00.0 A03E  —
U2 THD_mean 20,710,086 15:55:00.0 03 %
U3 THD_mean 20.10.06 15:55:00.0 03 %
U4 THD_mean 20.10.06 11:05:00.0 233X
[1_THD_mean 23.10.06 06:25:00.0 17233 %
[2_THD_mean 23.10.06 22:25:00.0 22T E
I3 THD_rmean 20.10.06 21:05:00.0 27ER.49 %
[4_THD_mean 21.10.06 23:15:00.0 123033 % -

< | b
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8.4.4.4 Toolbox

To magnify or shrink the curve segment, to scroll through the view and to move the measurement cursor, there is a
toolbox which is opened as a separate dialog and which always refers to the active curve window.

1" Data window navigator x|

[ pFemss[:0] & #HE [

BED JEE
[19102008 =||152500 == —|24102006 *||10:5500 = v

Data window navigator

Activation
To activate the toolbox, use the main window menu item View/Data window navigation or the button

% in the toolbar.

8.4.4.5 Navigating

To change which region of a curve the curve window segment shows, you can use either the
2 toolbox or the curve window functions. The following description refers to the toolbox.
ey
4[| P
w

In the set of controls on the right side of the toolbox, push the button in the center to switch the functionality between
scroll and zoom. As a result, the function of the arrow buttons changes.

A0k
™ Scroll

4

Arrow buttons
e Short clicks on the arrow button scroll the displayed section slowly (step).

e Holding down or double-clicking the buttons cause rapid movement.

4k

=5

rd

Magnify /Shrink Zoom range

Arrow buttons
e Short clicks on the arrow button scroll the displayed section slowly (step).

e Holding down or double-clicking the buttons cause rapid movement.

Q Magnifying glass: The magnifying glass magnifies a specified segment. Click on the magnifying glass and drag
the cursor while holding down the mouse button to outline the rectangular segment of the curve window which you
wish to zoom into.

Unzoom

. % The Unzoom button restores the complete curve.

I

. Unzoom X-axis

= )
. Unzoom Y-axis

.<- =+
Maximize curve window: Displays the active curve window in maximize format
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STE] cune vindow d -
Curve window display mode during measurement

B3
. Scroll mode — The currently visible rang is automatically moved to the end of the waveform.

fax
. Stretch mode — The left side of the curve window remains fixed while the right side moves with the
extending edge of the waveform. The domain thus grows as the measurement progresses.

. IE Pause — The displayed region is frozen. The measurement continues in the background, meanwhile. This is
helpful for inspecting the signal while the measurement is still running.

8.4.4.6 Measuring

The pinpointing of individual values from the curve can be controlled either via the toolbox or the curve window. the
following description refers to the toolbox.

Long-term behaviour .,
- M : UL d x| [
e =] Image title_1 XML
#l = 04.02.03 T4:24: B s %
" W= 04.02.03 1438 4 5 .
dx = + 0 Days 00:14: 42 5 &
L —
240- Wl [UT_ims_redu =l = JIRES W |
30— \ o IU‘I_rms_redu j = 22601 ¥ 5 a
; ~| - 43561 W 1]
200- [y - [~ q &+
130- - 07 3
- oss| €
160- R
140- - 055 |k
- 0s0| .
120- = I
1 Data window navigator x| . @
- 040
100- —
A Mm@ 0 & FE] =
#][1] C o
BB =
(&[] - oz
- 0z
40- |o4022003 [=|[140212 == —|o4022003 =|[151451 == E - 015
a0 - 010
/N I /| o
0- 1 1 1 1 1 1 1 - 0.00
400 14:10 14:20 14:30 14:40 14:50 15:00 15:10
4203
h:m

If you click on Measuring cursor, a measurement value window opens. It displays the amplitude and time values
for both measurement cursors and the difference between the left and right values.

With the toolbox's arrow buttons, it's possible to move the two measuring cursors. You can also move the pointer in
the window directly by means of the mouse. The left and right mouse buttons move the left and right cursors,
respectively. To do this, hold down the respective mouse button while moving the mouse.

Note

The functions for navigating and measuring are available in a more extensive form via the curve
window menus.
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9 Extras

9.1 Special options for connecting to the device

Additional ways to connect with the device are presented below. For other special cases, please see the section on
LAN connection.

9.1.1 Devices and TCP/IP

It is absolutely necessary to carry out the instructions below in the sequence given. But first read through the whole
section in order to get a preview of the needed measures.

9.1.1.1 General preparations
An imc POLARES device with TCP/IP supports a classic network interface (LAN).
For a device having a LAN-interface, the following parameters must be set appropriately:

IP-address If your network is equipped with a DHCP-Server, these data can be
accessed automatically by the device upon switch-on. Have your
network administrator make the necessary configuration of the

Subnet-mask

» DNS-server-address (optional) DHCP-server and the DNS-server. You can skip the rest of this
e Domain (optional) section, in that case, and proceed with "Preparing the PC /164",

Router-address (optional)

. Note

Notes for the Administrator:

We recommend using a fixed assignment of IP-addresses to the devices and to set an unlimited
lease-time. A device's host name cannot be changed. It is comprised of a prefix and the device
serial number, e.g. " imc POLARES_99030143".

For a device with a PPP-interface, it makes sense to set the following parameters:
¢ local and remote IP-address
e Baudrate and protocol of the serial interface to modem or cable
o DNS-server address (optional)
e user name and password (optional)

e Scripts for connecting and disconnecting (optional)

If there is no DHCP-server, the necessary device settings must be made as described further below. Have your
administrator issue IP-addresses for your device units and make note of the address assignments. Have the
administrator enter the device units in the DNS-server if there is one. In this case, also make note of the DNS-server's
IP-address and the name of your network domain.

Find out which subnets the device units are to be operated in and make note of the corresponding subnet-masks. You
will also need the IP-addresses of any routers present which your device units are to use.

Once you have gathered all the above information, you can proceed with the next section.
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9.1.1.2 Preparing the PC

To operate TCP/IP devices you need a PC on which the TCP/IP-protocol is installed and ready. We assume here that
your PC is already set up correspondingly. If this isn't the case, follow the instructions in your network card's
documentation and in the WINDOWS help texts in order to install TCP/IP on your PC.

"Devices and TCP/IP with PPP[1731", contains hints on preparing your PC for operation of PPP-devices.

Once your network administrator has entered your imc POLARES in a DNS-server, your PC's configuration is already
complete and you can proceed with the next section. Otherwise, you must enable your PC to translate your device
units' hostnames into the corresponding IP-addresses.

To do this, you must create a new file with the name Hosts (without file extension). Create the file in the folder "C:
\Windows\System32\drivers\etc\". If this file exists already, you can simply add the necessary entries. Use an ASCII-
Editor such as Notepad.

You must enter one line for each of your device units; it must contain the device IP-address, followed by its hostname
(divided by any number of spaces). Use the addresses assigned to the devices by your administrator. Note that only
the last 8 digits of the serial number are used for the hostname. The entries should look about like this:

192.168.10.23 imcPOLARES 99030143
192.168.10.24 imcPOLARES 03021747
192.168.10.25 imcPOLARES 03021748

‘ Note

o [f the above mentioned entries are not present in the Hosts file, the POLARES operating
software-software is trying to simulate the data (by "poll"). This procedure cannot be used for
every network constellation!

9.1.1.3 Use of TCP/IP devices in a variety of network situations

In some cases it's necessary to operate the PC and the device in one network (e.g. the company network), and also
be able to connect them point-to-point for mobile operation. In order to ensure as convenient and reliable operation as
possible in both situations, the following procedure is advised.

In larger networks, the IP-address for PCs in the network are mostly assigned automatically (My Network places =
LAN = Properties = Internet protocol (TCP/IP) = Properties = Obtain an IP-address automatically). For this
purpose, there is a DHCP-server (DHCP: Dynamic Host Configuration Protocol) in the network.

If, within such a network, the Windows operating system is started on the PC (the physical connection between PC
and the network (EtherNet cable) must be present!), then the PC is automatically assigned an appropriate IP-address,
and the value is set for the subnet mask. The measurement devices can obtain an appropriate IP-address and subnet
mask in the same way if use of DHCP is activated for the device. Thus, in a network with a DHCP-server, there are no
address conflicts and no problems finding the devices in the network.

If the same PC is later started outside of the network environment (there is no DHCP-server; e.g. inside a vehicle),
then the IP-address is assigned according to the APIPA-protocol (Automatic Private IP Addressing). Here, the
Windows operating system assigns an IP-address from a reserved IP-address range (169.254.0.1 ...
169.254.255.254). The subnet mask is set to the value 255.255.0.0. See also AutolP |1671.

In this case, the measurement devices use the IP-address set in the device. Then, if an address from the range
reserved for the APIPA is selected as the |P-address in the device, and the subnet mask is set to the value
255.255.0.0 (use of DHCP for the device remains activated!), then there are no problems establishing a connection
between the PC and the device outside of the company network.

‘ Note

e The IP-address currently used for the PC and the value for the subnet mask can be found
with the help of a program:

Windows 2000/XP/Vista: ipconfig /all

o If an IP-address from the range reserved for the APIPA is to be set for a device, it is
necessary to check first which IP-address is assigned for the PC, if no automatic IP-address
assignment is performed. To do this, deactivate the PC. Instead of to the network (with the
DCHP Server), the PC is connected with a destination device, e.g. a measurement device.
Then, after activating the PC, determine the IP-address currently used as described above.
Make note of this IP-address!
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e Be sure that a separate IP-address is assigned for every device. This also goes for
assignment of IP-addresses from the range reserved for the APIPA! This ensures that there
aren’t any address conflicts even in a network without a DCHP-server.

¢ In principle, the physical connection (EtherNet cable) between the device and the network
should be established prior to activating the device, so that the automatic IP-address
assignment can take place. If automatic obtainment of the IP-address fails, the IP-address
set for the device is used up until it is switched off. However, this address usually doesn't
match the IP-addresses used in the network and address conflicts can arise, or the device
won't be found in the network!

9.1.1.3.1 Computers with multiple TCP/IP connections

If you have set up multiple TCP/IP interfaces in your computer, be sure to enter different subnets! Otherwise, random
conflicts will occur. Reasons for having multiple TCP/IP interfaces include:

e you separate your company network and the connection to the measurement device with two network cards
® you sometimes connect your measurement device via modem (PPP)
e you have added a Bluetooth connection.

The settings for the addresses may look like this, for example:

Measurement device Router-company Network Card 1 Network Card 2
IP-address 192.168.1.3 192.168.0.1 192.168.1.26 192.168.0.13
Subnet-mask 255.255.255.0 255.255.255.0 255.255.255.0 255.255.255.0

In this example, your PC communicates with your measurement device via Network Card 1, and with the company
network via Card 2.

9.1.2 LAN-Configuring of the imc POLARES units

Connect the units to your PC and switch them on. To make the network settings for your devices, start the
program IF-Config from the POLARES operating software program group.

The program checks all entries for plausibility and thus prevents a multitude of incorrect entries.
Nevertheless, use of the program requires some knowledge of the system.

There are two sides to the program. One side is the Device search which serves to locate TCP/IP-devices via user-
specified network interfaces. The list Usable hosts should contain an entry for each network adapter in your PC for
which you have installed TCP/IP. This includes adapters for the Dial-Up-network.

By double-clicking on the desired adapter, a network search is initiated to find all devices to which it is connected. If
you don't find any devices, check whether your PC and the devices are correctly connected to the network and
activated.

If the search was successful, double-click to expand the branches to locate your device's hame. If you're not sure
what your device's name is, then also pay attention to the status bar. Clicking in this once causes the active device's
network name, which contains the device's serial number, to be displayed. The serial number provides unique
identification for the device and is indicated on its plaque.
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PC
= "PC1234°
=) imcPOLARES

Current state

FReady! Waiting for connection!

MAC-addrezz:  |In preparationl Current IP address: m. o .11 .29
IF zettings

Fixed zettings

IPaddess: | 10 . 0 . 11 . 23 Subnetmask: | 255.255. 0 . O
DMS zerver: | 0. 0.0 .0 Gaewaw | o.o0.0 .0
D ormair: |

Diynamic zettings

?||_ Ilze DHCF DHCP client 1D: |

Click on the entry LAN in the tree diagram in order to make network settings there. On the right side of the screen,
make the desired configuration entries in the control panel IP-settings or activate Use DHCP.

In the control panel right above that, Current state, the current IP- addresses of the imc POLARES units are indicated.

In this way, you can make settings for all devices you wish to configure. However, the configuration is only then
written to the device once you click the button Accept, which is only available when the device is selected, not its
branches. To do this, click on the entry for the desired device on the left side of the screen. In the box above the
button, Settings to be applied, on the right side, you can choose whether or not to apply all the changes you have
made for device adapters. By double-clicking on the desired device, you reach a message offering you the chance to
reject all changes for this device.

. Note

o If you respond to the message Reject all changes? with No, only your entries on the right

side remain intact. They are not yet written to the device, this only happens when you click
on the button Accept.

Once the configuration has been written to the device, a warm start is carried out so that the
new settings take effect. This process lasts about 1-2min. If the text Settings have been
applied is displayed in the box Messages, your device has been successfully configured and
you can proceed with the next device.

To change the Device name, click upon starting the POLARES operating software software

and open under Setup the window Device definition. Select the desired device and click the

button Edit.... In the upper right portion of the window which then opens, you can change the
device name. This name is purely for the user's convenience and has no effect on the actual
network functionality.

After confirmation, IF-Config allows the Subnet mask to have a format which is not
customary for this network class.

Example: Networks who's addresses start with 192 are so-called Class C networks. They
always use a Subnet mask of the format 255.255.255.X. In special situations it is necessary
to change this format to 255.255.X.X.
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9.1.2.1 Alternative IP-addresses

e Use DHCP: (Dynamic Host Configuration Protocol) The device tries to get its settings from a DHCP server. If
the server is not available, the fixed settings are used! This corresponds to the alternative configuration in
Windows XP or Vista PC.

e DHCP ClientID: The DHCP ClientID can be entered if the DHCP server requires a special DHCP ClientID for IP
assignment. If there is no entry, the MAC-address [180lis used. Supposing measurement devices are to be
assigned IP by the DHCP server from a particular range. In that case, 'MeasDev 1' etc. could be entered, for
example.

e Auto-IP (DHCP + APIPA): (Automatic Private IP Addressing) Use DHCP is automatically activated along with
this option. If the DHCP server cannot be reached, the fixed configuration for the address is not used. Instead,
the device uses a random number generator to get an address in the range from 169.254.1.0 to
169.254.254.255. Afterwards it tests whether the address generated is available. If it is already used for another
device, the search is repeated until a free address is found.

9.1.2.2 TCP/IP, PPP via a router

If there is a router between your PC and a device operating with TCP/IP or PPP, this device can't be found by means
of a network search. In that case you must enter the device as a User-defined device.

In order to integrate a device, which is accessed via a router, into the user interface system software, proceed as
follows:

1. Open the dialog Add device interface and select Network settings....
2. Activate the option Enable advanced settings for user-defined interfaces and exit the dialog with OK.
3. The dialog Add device interface then features a new button labeled User-defined....

Add Derice Interface

Interface I Ethernet vI Device I--> at first zelect or define a device

— Connection

Device: M ame I Serial-# I F'ru:utu:n:u:ull Tepe s :I
im=zPOLARES_120760 04120760 TCRAP  imc POLARES

imzPOLARES_121137 05121137 TCRAP  ime: POLARES
imcPOLARFS 11730 Nn& 11730 TCRAR I i PT1LARFS s
4 4

F_ -

Metwork zearch | Hetwork, zettings... [ Uzer-defined...

] | Cancel |

i

4. Clicking on the button User-defined calls the following dialog, after first posting a confirmation prompt. Enter the
IP or the DNS name.
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E User-defined device X|

Device OMS name or IP address:
[10.0.11.27

|mpart device informatior

~ Device infarmation
Name: | miniP OLARES_140121
Serial no.: [ 140121
Type: | miniPOLARES
] 8 Cancel

5. Clicking on the button Import device information causes the system to try to set up a connection. If this succeeds,
the device's (user-defined) name, its serial number and the product type are displayed and the device can be
integrated into the system.

. Note

If you wish to define a device which is connected to the PC via the Dial-Up network, you must
first set up the Dial-Up connection
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9.1.2.3 Firewall and Ports

The following ports are used: UDP 1200, TCP 1200 through 1202. For UDP, the port selected under UDP-messages

[57 must be taken into account.

If you use the Windows Firewall, it may be necessary to enable the ports. The easiest way to do this is by enabling
the program from within POLARES operating software.

1.Click on the Windows Start button and open the Control Panel. Select Security Center.

E- Control Panel

File Edit \iew Favorites  Tools

=101

Help | "

—

OBack - -J - l.E

)
pa Search i Folders

|E|.

Address IG’ Cankral Panel

EBE

Control Panel

[} Switch bo Classic View

r

See Also

& windows Update

(7)) Help and Support

a Cther Control Panel
Cpkions

Pick a category

e
\,’ Printers and Other
Hardware

—

&g’

_’:ﬂ Appearance and
Themes

Network and Internet

- User Accounts
Connections

Add or Remove
Programs

Date, Time, Language,
and Regional Options

Sounds, Speech, and

Audio Devices Accessibility Options

Performance and

Maintenance Security Center

| | :J My Compuker v

'j- Windows Security Center

& Security Center
Help protect your PC

bod

@J Resources

et the lakest security and virus
information from Microsaft

Check faor the latest updates Fram
Windows Update

Get support For securiky-related
issues

et help about Security Center

“hange the way Security Center
alerts me

Security essentials

Security Center helps vou manage vour Windows security settings, To help protect vour computer,
make sure the three security essentials are marked GON, IF the settings are nok OR, Follow the
recommendations. To reburn ko the Security Cenker later, open Control Panel,

What's new in Windows o help protect my computer?

@3 Firewall © ON &

Windows Firewall is OM. \Windows Firewall helps protect wour computer against viruses and other
security threats, How does a firewall help protect my computer?

@ Automatic Updates © ON | ¥

QJ Virus Protection @ ON ¥

Manage security settings for:
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2.Select Windows Firewall and go to the dialog page Exceptions.

"= windows Firewall

General [ Exceptions | fadvanced |

Firewall iz helping to protect your PC

Wwindows Firewall helps protect vour computer by preventing unauthorized uzers
frarn gaining access to your camputer thraugh the Internet ar a netwaork.

@ * ‘On (recommended}

Thiz setting blocks all outzide sources from connecting ba this
computer, with the exception of thoze selected on the Exceptions tab.

[T Don't allow exceptions

Select thiz when pou connect to public netwarks in lesz zecure
lozations, such az airportz. v'ou will not be natified when Windows
Firewall blocks programs. Selections on the Exceptions tab will be
igriared.

@ " Off [not recommended)

Anvoid uzing thiz zetting. Turning offwWindows Firewall may make this
computer more vulherable to viruses and intruders.

whhat elze should | know about Windows Firewall ?

k. I Cancel
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3. Click on the button Add Program...

"= windows Firewall

General Exceplions | .ﬁ.dvancedl

whindows Firewall is blocking incoming netwark connections, except

programs and services selected below, Adding exceptions allows some programs

ko work, better but might increase pour securnity k.

Programsz and Services:

for the

ActiveSync Connection Manager
ActiveSunc RAP Manager
ActiveSunc Service

File and Frinter Sharing

jasa

M cafee Framework Service
Micraozoft Office Outlaok,

M etwark, Diagnostics for Windows <P

Add Progran.... Add Fart... Edit...

(

=]

Delete |

¥ Display a notification when ‘Windows Firewall blocks a program

wihat are the nsks of allowing exceptions?

o |

Cancel
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4. Find the program POLARES operating software and click OK.

Add a Program X|

To alloww communications with a program by adding it to the Exceptions list,
gelect the program, or click Browse to gearch for one that i not listed.

Programs:
O OLE -msicht -
% PaintMET
Prozesz-\iewer
BB ROT Viswer
@ Setup furwindows MT-Symbole I |

[ | SIMEAS @8

m Testcontainer fur Activesd-Steuerelemant
ﬁ_'_:? Urirztall

% Inlrztall

@ Ininztall
# Uninstal ll

Path: IE:"-.imc:'ximn:: POLARES Falares] exe Browze. .. |

LChange scope... | ] I Cancel |

Close the dialog with OK.

Alternatively, you can enable the ports. To do this, each port must be entered for UDP and TCP.
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9.1.3 Modem connection (TCP/IP with PPP)

What is a PPP connection?

The abbreviation PPP means Point—to—Point Protocol. As the name indicates, this protocol concerns single point to
single point connection (i.e., one client and one server) as opposed to Ethernet, where any amount of subscribers are
connected together via the Ethernet-bus. The client is always the one to set up the connection and to register with the
server. The server checks the client's authorization and transfers to the client all information necessary for
participating in network communication. After this, both parties configure their network interface; a connection then
exists between the two. The PPP-protocol manages this preliminary procedure; it does not handle the actual
communication! Instead, the PPP-protocol can be viewed as building a sort of "tunnel" between the parties and
packaging the actual network communication protocol, for instance TCP/IP.

In a TCP/IP-based network, the individual subscribers are distinguished by their personal IP address. Strictly
speaking, the address is not assigned to the PC or device, but to the network interface. After all, if a PC has two
Ethernet connections, it can have two IP-addresses.

IP addresses, then, can be assigned not only to Ethernet interfaces but to any network interface which is able to
transfer data according to the IP protocol. In this sense, even the WINDOWS Dial-up Network (with PPP-option
activated) represents an IP interface. Consequently, the Dial-up Network is also indicated in the Control Panel under
the icon Network as a Dial-up adapter. And that is where it must be configured as an IP-interface. The fact that a
PPP-connection is what is meant by the Dial-up Network is not relevant at this point. The Dial-up Network and thus
the actual PPP connection is administered under the icon My computer on the WINDOWS Desktop.

Physically, such point-to-point connections are serial connections. In the simplest case, the two PPP-subscribers are
connected via a zero modem cable. However, imc POLARES is not designed for this; instead, PPP is used

exclusively to set up a connection via modem? (and the telephone network).

In summary, PPP in conjunction with TCP/IP serves to connect two PC/devices or networks via a serial modem
line. The PPP-connection remains transparent for the network subscribers. The PPP connection is a property of
the Dial-up Network.

2The modem, e.g. INSYS Modem 336 /56k /56k UL is optional (not standard included).

9.1.3.1 imc POLARES via PPP

For connection via PPP, the device needs a serial interface in addition to the Ethernet connection. This serial
interface can be connected to a modem. The measurment device is in this case the PPP server, the control-PC the
PPP client. That means that the PC calls the device to establish a connection. TCP/IP is used as the network data
transfer protocol.

I FPFP-
— connection . m
= = = imc Polares

Desktop-Systerm modem Modem

(1 “ethernet network b
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9.1.3.2 imc POLARES configuration as PPP-Server

Your device can be configured as a PPP server. The program IF-Config, which is installed along with the POLARES
operating software software and is located in the imc POLARES program group, is provided for the purpose of making
this configuration.

For the PPP-configuration, the device must be connected with the PC via Ethernet. Start the program IF-Config.
Select your device in the tree diagram on the left side in the manner customary for working with the MS-Explorer.
When the diagram expands, a network search is automatically carried out via the respective adapter. Among the
entries under the expanded branch for your device, click on Modem.

On the dialog’s right side, you can then make all the PPP-setting necessary for running the device as a PPP-server.
You can read more on this in the next segment: Modem settings for TCP/IP devices (PPP)[17h

ol

¥

- PC — Securnty ;I
= "Pic_2406" . )
& miniPoLAT v Always enable disling in [with or without pazsword)

¥ | Enable diglin with plain pazswerd [FAF]
¥ | Enable dialin with encoded|password [EH&RP)

Paszword: I

— Modem configuration

Imitialization script;
I AT+CFUM=1 OF ADADADADADATOMAED OF AT +CPIM=4555 0K ATS0=0 OF, j

[mitiaization sonpt for callback:

[ ATOOVIHD DK =

Iritialization string for fax sending:

i E

Baud rate; 115200 j Flaws cantral: |Hardware [rtzfcts] j

[~ Mull modem Murnber of ringz till acceptance af call: |1

B B =
To write the settings to the measurement device unit, simply click on the device’s entry on the left side of the dialog

and then on the button Apply on the right side. But first check the settings in the controls above and activate/
deactivate them as appropriate.

Once the configuration has been written to the device, it performs a warm start and applies the new settings. This
procedure lasts approx. 1-2min. When the text “Settings applied” appears in the box Messages, configuration of your
device is complete and you can proceed with the next device.

9.1.3.3 Modem settings for TCP/IP devices (PPP)
To set the PPP-parameters, click on the button PPP-settings in the main dialog.

IP-address: since Windows isn't able to assign an IP-address to imc POLARES, an IP-address must be entered in
the box Local IP-address (device). The second box, Remote IP-address (caller) can be left on 0.0.0.0. In this case, an
IP-address must be assigned to the caller (PC) by means of the Dial-Up network settings. This IP-address must be
located in the same subnet as the address assigned to imc POLARES. Observe the notes under Computers with

multiple TCP/IP [165) .

M amimum packet size——— Maximum packet size: This option enables reduction of the maximum package
Send [MTU): |-|5|:||:| vI size in order to improve data throughput if the connection is poor. The default
value of “1500” should only be reduced if the telephone connection is very poor,
| : I__I having many CRC-errors. Depending on the version of Windows, CRC-errors are
e (LU 1500 |8 indicated either in the status of the Dial-up connection or in the system monitor.

Security: These options govern the protection against unauthorized access to the imc POLARES unit.
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— Securnty

[ Always enable disling in [with or without pazsword)
¥} Enatle diglin with plaim passrond [EAE]
¥} Enatle diglin with encoded|password [EHER]

Pazzwaord: I

¢ Always enable dialing in (...) means that password protection is deactivated! Anyone knowing the telephone
number can dial, with or without any password.

o Enable dial-in with plain password (PAP) means that PAP is allowed. With this procedure, the password is
transferred in plain text. Thus, it could be intercepted. Using the intercepted password, it would be possible for
an invader to access the device.

e Enable dial-in with encoded password (CHAP) means that CHAP is allowed. With this procedure, no
information is passed from which the password could be deduced. Even if an invader were able to read an
authorized user’s code prompt, he would still not be able to dial into the device, because the next code prompt
would require a completely different response deducible only with knowledge of the password.

e Itis possible to allow PAP and CHAP simultaneously.

e The code may have a maximum of 32 characters.

Modem configuration: This is where the PPP-interface’s Baud rate as well as the Scripts are set which govern the
process of setting up and terminating a connection.

The PPP-interface constitutes a serial connection whose maximum Baud rate setting is 115200 Bd. The flow control
for the serial interface is accomplished exclusively by hardware protocol. These settings are the same for both
subscribers.

— Modem configuration

Imitialization script;
| ATEF OK ATX300V12D250=0 DK |

Imitialization scrpt for callback:

"™ ATOOVIHO OK =

Iritialization string for fax sending:
AT =]

Flowe cantral: IHardware [rts.-"cts]j Baud rate: | 115200 j [ MNull modem

The two initialization scripts consist of a sequence of “answer-command pairs”, where the first step is always to wait
for the modem’s response. Since a command would normally need to be sent first, the empty quotation marks at the
beginning indicate that there is nothing to wait for. Then the next command follows, e.g. “ATZ”, upon which the system
waits for the response, e.g. “OK” etc.

e The Initialization script can have a maximum of 128 characters. Its serves to perform the basic initialization of
the modem. If the modem requires special initialization, the pertinent commands should be entered at this point.
The combo box already contains examples of the most common cases, which should normally be sufficient.
However, with a GSM-modem, the PIN must be entered.

e The initialization script for callback normally shouldn’t be changed. A maximum of 64 characters can be entered.
The callback function makes it possible to call the device and to be called back by it.

e The initialization string for fax-sending is a single AT-string with a maximum length of 64 characters. Thus it
isn’t a script like those in the other controls! This is where to enter special AT-commands necessary for putting
the modem in the FAX mode. Normally, this setting shouldn’t need to be changed!

In order for your device to be able to accept an incoming call, the modem must be activated. for example this would
be, if the measurement device is sending a message using the modems interface.(see chapter Messaging[181).

Furthermore, there may not be any active connection between the POLARES operating software software and the
device via the Ethernet. (see section Switching between Ethernet and PPP[177)).
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9.1.3.4 Configuring a PC as a PPP-client
In order to use the Windows PC as a PPP-client, the following conditions must be met:
¢ a modem is connected to the PC,
e jtis installed under Windows,
o the Dial-Up network under Windows was installed.
e Messaging is not activated in imc POLARES

Refer to the modem manufacturer's documentation and that of Microsoft Windows for information about installing the
modem and the Dial-Up network. The following will restrict itself to a few explanations and points on the general
procedure which is recommended.

On the Windows Desktop under the icon My computer there is the icon Dial-up Network. Create a new connection.
Enter the telephone number of the imc POLARES' modem. Then the Dial-up Network's properties can be edited. The
following illustrations show the recommended default configuration, which should always work. Only the IP-address
must be entered according to the user's own needs. The dialogs shown come from Windows98. Under other
Windows versions, these dialogs appear differently, but are operated in the same way.

Some additional notes on configuration:

TCP/IP Settings HE|

' Server assigned IP address

% Specify an P address
IF address: | 192 0168, 12 124 |

& Server assigned name server addresses

(£ Specify name server addresses

Erirmarpih 5t | o.,o .o 10 |

Seoran DS | o, o0, 0,0 |

Eriman e | o,o0 ., o0, 10 |

Seconaany S | o, o0, 0,0 |

¥ Use IP header compreszion

[ Use default gateway on remate netwark
ak. I Cancel

e Protocol: Select only TCP/IP! Deselect all other protocols.

e |P-address: The instructions above configure imc POLARES as a PPP server in such a way that the PPP
interface on the PC has a fixed address. For this reason, an unambiguous address which identifies the Dial-up
Network as a TCP/IP network interface on the local PC must be specified. If the computer has an Ethernet
adapter, this IP-address may not belong to the same Subnet.

e Name-Server: not needed if there is a direct modem connection between the PC and imc POLARES unit.

e Standard-Gateway: must be deactivated, since imc POLARES is neither an Internet provider nor router.
Otherwise there is a danger that the network will not work on the PC involved!

o Compression: can be activated. But it is recommended to deactivate it when starting out.
e LCP Expansion: Not supported by imc POLARES.
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9.1.3.5 Establishing a PPP connection

As already explained in the introductory passages, a PPP connection actually remains transparent for its subscribers.
That means that the operating software makes no reference to the PPP connection; as far as it is concerned, the

connection is of the usual TCP/IP type. In consequence, the PPP connection must first be set up by Windows, before
starting the POLARES operating software software.

To establish the PPP connection, select the icon with the link imc POLARES in the Dial-Up Network which was set up
as per the instructions in the last section.

After the connection has been successfully established, a TCP/IP connection is ready for the POLARES operating
software software. Now a network search can be carried out in the manner usual under TCP/IP. For the network
search, the TCP/IP protocol is selected and the corresponding network interface (network adapter). The PPP
connection appears in the list of the network adapters with the TCP/IP address of the PC's Dial-Up Network. After the
network search the imc POLARES unit should appear in the list of hardware and can be selected.

‘ Note

o In order to use imc POLARES via the PPP connection, first set up the connection via the
Dial-Up Network, then start the software.

9.1.3.6 Disconnecting a PPP-connection

First disconnect from the device on the software level. Only after this is done, close the modem connection by
selecting Disconnect in the Dial-Up network. The device then returns to a standby state.

‘ Note

e Never break up a PPP-connection before having disconnected from the device. Otherwise it
takes a few minutes before the device can be addressed again.

9.1.3.7 Switching between Ethernet and PPP

Although the device has both a serial PPP and an Ethernet interface, only one interface can be used at a time.
Switching between the interfaces is accomplished by means of the modem control lines Data Set Ready (DSR) and D
ata Carrier Detect (DCD). As a rule, it is sufficient to connect a modem to a serial interface. If the modem is switched

on, the device goes into standby. If the modem is switched off, or if no modem is connected, the Ethernet interface is
activated.

While communication is taking place, it isn't possible to switch. If you activated the modem while the device is
exchanging data with a PC via the Ethernet interface, this connection is not interrupted. Only after the PC has
completed its communication with the device is the modem's activation status checked.

‘ Notes

e \When the device is switched from Ethernet to PPP, it takes about 40 seconds for a call to be
able to be received!

o Never break up a PPP-connection before having disconnected from the device. Otherwise it
takes a few minutes before the device can be addressed again.
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9.1.3.8 Commissioning a radio modem with TCP/IP (PPP)
9.1.3.8.1 Falcom A1, A2D-1, A2D-2
Prerequisites:
1. Modem set to 9600Baud (factory setting).

2. HyperTerminal connection settings: 9600, 8bits, no parity, 1 stop bit, no protocol.
3. HyperTerminal connection settings: 115200, 8bits, no parity, 1 stop bit, no protocol.

Preparing the modem:
1. Connect modem to PC via serial cable.

N

. Start HyperTerminal connection at 9600Baud.
. Input: "at" then ENTER. Modem must respond with "OK".

. Change transfer speed to 115200Baud by entering "at+ipr=115200", then ENTER. Modem must respond with
"OK".

. Start HyperTerminal connection at 115200Baud.

. Input: "at&f", then ENTER, "at&s0", ENTER, "at+ipr=115200", ENTER, "at&w", ENTER. Modem must respond
each time with "OK".

AW

(o2l ]

Preparing the device:
The program "TCPIP-Config" is used to make the following changes in the device:
1. The IP-address is set to match the PC's Dial-up entry.
2. For the initialization script, the combobox entry for the GSM-modem is selected.

3. In the command "AT+CPIN=XXXX", XXXX is replaced by the SIM-card’s PIN. If the SIM-card doesn'’t require a
PIN, "AT+CPIN=XXXX O AT OK" is deleted.

4. The Baud rate is set to 115200.

9.1.3.8.2 WaveCom Fastrack

Prerequisites:
1. Modem set to 115200Baud (factory setting).
2. HyperTerminal connection settings: 115200, 8bits, no parity, 1 stop bit, no protocol.

Preparing the modem:
1. Connect modem to PC via serial cable.
2. Start HyperTerminal connection at 115200Baud.
3. Input: "at" then ENTER. Modem must respond with "OK".

4. Input; "at&f", then ENTER, "at&s0", ENTER, "at+ipr=115200", ENTER, "at&w", ENTER. Modem must respond
each time with "OK".

Preparing the device:
The program "TCPIP-Config" is used to make the following changes in the device:
1. The IP-address is set to match the PC's Dial-up entry.
2. For the initialization script, the combobox entry for the GSM-modem is selected.

3. In the command "AT+CPIN=XXXX", XXXX is replaced by the SIM-card’s PIN. If the SIM-card doesn'’t require a
PIN, "AT+CPIN=XXXX O AT OK” is deleted.

4. The Baud rate is set to 115200.
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9.1.3.9 Instructions for setting up a PPP-device

1. PC Control panel -> call network

a. install TCP/IP Dial-Up adapter

b. set IP-address properties if no DNS-server is available
i. IP 192.168.12.1

ii. Sub 255.255.255.0

c. otherwise, configure DNS (normally, this has already been done)
i. Host name: name; domain: imc.imc-berlin.de

ii. search order: add 192.168.11.1 to list

iii. Domain imc.imc-berlin.de

. Creating a Dial-Up network (My Computer = Dial-Up network)
a. General
i. phone number
ii. select modem
1. General
a. configuration of COM connection
b. maximum speed 115200
2. Settings: Standard
3. Options: Standard
b. Server types (win9x)
i. Type: PPP
ii. Options TCP/IP
1. TCP/IP settings
a. permanently set 192.168.12.12
iii. Script: Standard
iv. Multilink: Standard

. Call TCPIP-Config ( from the imc POLARES program group)
a. Search
b. Choose device and call PPP settings
c. IP-Address
i. Setlocal address e.g. 192.168.12.13
ii. Remote IP doesn’t matter
iii. Username & password if necessary

iv. Script
1. Default = don’t change anything
2. GSM
Send ATZ\r
Pause 1
Send AT+CPIN=XXXX\r
Pause 20
Send ATS0=1 \r
Pause 1

Signal lcp open
v. Hardware: Default: 38400; Hardware
d. Write to device

. Physically construct modem line
. Set up Dial-Up connection

. If the connection is established, start POLARES operating software-software
a. Choose device| 271 = edit
b. Choose network settings
c. Click TCP/IP
d. Activate host address (in this example: 192.168.12.12)
e. Let's go...
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9.1.4 Determining the MAC-address of the measurement device

In order to find your imc POLARES device's MAC-address, start the "input prompt” under Programs\Accessories.

e There, begin by accessing the device with a ping and the IP-address.
The IP-address can be found with the help of the program IF-Config under Programs\imc POLARES.

Example for the ping command: ping 10.0.9.159

cv. Command Prompt ;IQIEI

C:sZping 18.8.168.38

Pinging 18.8.18.38 with 32 hytes of data:

Reply from 18.8.18.38: bytez=32 time=2ms TTL=64
Reply from 18.8.18.38: bytes=32 time{ims TTL=64
Reply from 18.8.18.38: bytez=32 time<ims TTL=64
Reply from 18.8.18.38: bytes=32 time{ims TTL=64

Ping statistics for 18.8.168_.38:
Packets: Sent = 4. Received = 4. Lost = 8 (8
Approximate round trip times in milli—seconds:
Minimum = Bmz,. Maximum = Zms,. Average = Bms

o Next, enter the following command: arp —a

cv. Command Prompt
Packetz: Sent = 4. Received = 4, Lost = 8 (@x
Approximate round trip times in milli-—seconds:
Minimum = Bmz,. Maximum = Zmz,. Average = Bms
Ciwrarp —a

Interface: 18.8.1.17 —— BAx4

Internet Address Phyzical Address

18.8.6.1A4 Bl—1d-#?-68-5d-83
18.8.8_16 Bi—-Ab—db—?6—-34-64
18.8.8.19 B0-8f—-1f-64-98—eb
1A_0.0.28 AA—1C—17—_CA—Ga—7F

18.8.18.38 B8-aB-33-82-568-74

¢ In the second column ("Physical Address" in english) you will find the MAC-address.
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9.2 Messaging

9.2.1 Fundamentals
9.2.1.1 What is Messaging?

imc POLARES supports the transmission of text messages in response to specific events. The available events are
any signal changes of the virtual bits and network bits. In any bit, the transitions both from 0 to 1 and from 1 to 0 can
be linked with one or more message texts.

Each such message can have its own target defined for it. The available message types include email, SMS and FAX
in any combinations.

Along with obligatory text components, the message texts can also contain the current values of the network bits,
virtual bits and Display variables from the device. Other available text components include the date, time, device
name and certain Messaging variables, which can be filled with the currently valid values at the moment the message
is generated. The information for Messaging is comprised of these specifications:

On this event:
o this message's frequency
e |oss of this message
On all messages generated:
e The count of all messages generated
e The count of messages rejected as undeliverable or due to lack of resources

e The count of all events which could not be processed because they occurred in too rapid succession

9.2.1.2 What can Messaging be used for?

Practically any event occurring during a measurement can release messages.

In the simplest case, this can be used to alert a service technician by means of an SMS when a threshold is exceeded
or a similar event occurs.

The ability to place the current values of the network bits, virtual bits and Display variables from the device in the
message makes it possible to generate simple reports as well as malfunction messages. With appropriate
programming, time-controlled messages, for example, can be sent, which could contain the most important data on
processes current state.

Note, however, that Messaging is conceived exclusively for occasional sending of messages. It should generate only
a few messages per hour or even per day! For more information, refer to the section on reliability[18%), and the
technical specs 191,

9.2.1.3 How does Messaging work?

The devices cyclically examine the virtual bits and network bits for changes. If a change is detected, a check is made
of whether there are any message configurations defined for that event.

If there are, then in addition to the virtual bits and network bits already read in, the Display variables, the date and the
time are saved. This ensures that the values are as up-to-date as possible for any later generating of messages.

The detected events and all their data are entered into an event queue. All of this queue's entries are later evaluated
and all necessary message texts are generated. In the process, the variables in the message texts are replaced with
the stored values.

The messages thus generated are saved in a sending queue, from where they can be sent via the respective suitable
interface. WARNING! Under certain circumstances, the messages may not be sent in the order in which they were
generated (see Delivery of the messages [184)!

Messaging begins its activities already after preparation for measurement. Be aware, therefore, that messages could
be sent even before a measurement starts if a bit for which a message is configured changes. Messaging remains
active even after stopping the measurement. In particular, it continues to try sending messages generated during the
measurement! Also, Messaging's counter variables are not affected by the measurement's start or stopping. Only
upon preparing the next measurement are the counter variables reset and any unsent messages discarded!

In order to deactivate Messaging, a measurement must be sent which contains no message configurations.
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9.2.1.4 How to configure Messaging

The messages are configured on the page Supplementary parameter. POLARES operating software uses these to
produce an ASCII file which is saved in the measurement task folder. This files lists a description for each message,
which states not only the actual text but also the triggering event and the message’s destination.

Welche Angaben im Einzelnen notwendig sind, ist vom jeweiligen Nachrichtentyp abhangig. Im Kapitel Konfiguration
[185) wird darauf naher eingegangen.

9.2.1.5 Preconditions

Only devices having an appropriate interface are able to send messages. For the imc POLARES a modem is
optionally .

In order to send a FAX, a modem which supports G3-Fax Version 2 or 2.0 is needed. The fax machine must also be
compatible with one of the two standards. This shouldn't present any problem for most current machines.

Sending an SMS also requires a modem; even a land-line modem is able to send an SMS!

Email can be sent either via modem, or via a network interface, if an appropriate server can be reached via the
network.

If either a GSM-modem or a GSM mobile phone is used, then it's not necessary to enable data transfer.
There are no further requirements.
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9.2.2 Message types

The message types Email, SMS and FAX come with different strengths and weaknesses which can be considered
when making a selection.

9.2.21 SMS

An SMS can contain only a small amount of text while offering the advantage of being able to alert a service-
technician or responsible engineer directly via mobile. Transmission via the network operator usually takes place
within a few seconds, although this is not guaranteed!

For electronic re-processing and archiving, an SMS is rather inappropriate. To send and SMS, a modem is absolutely
necessary.

9.2.2.2 FAX
A fax can transmit significantly more text than an SMS and is the most direct message form since it doesn't have an
intermediary provider. The device dials the fax machine's number directly.

There is also no time delay between the device's sending of the message and the arrival of the message at its
destination. However, the fax machine would have to be permanently watched in order to use this advantage.

Since a fax is transmitted as a bitmap graphic, the data volume transferred is much greater than that of an email or
SMS. Therefore, transmitting a fax can take several minutes when using a GSM modem.

A fax is only very conditionally suited to archiving, and re-processing is practically not possible at all. With Messaging,
the size of a fax message is limited to one page. A modem is absolutely necessary for sending a FAX.

9.2.2.3 Email

An email can contain almost any amount of text; only the size of the configuration file set certain constraints.
Transmission of email by the provider usually occurs after a few seconds, though there is no guarantee for this. By
contrast, the email-client may be set to retrieve messages only at longer intervals.

In terms of archiving and re-processing, emails are best suited. In addition, sending an email doesn't require a
modem if a mail server is accessible via the LAN interface. In this way, the slow process of dialing via modem is also
omitted, so that the emails are sent much more quickly.

If, for instance, the modem is occupied by a PC dialing in, it is still possible to send emails via the LAN. On the other
hand, all messages which rely on the modem are detained until the modem is available again.

However, to send an email, an account with a mail server is necessary so that the device can be identified by the
server by means of a login name and password.
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9.2.3 Reliability

9.2.3.1 Recognizing events (time response)

There is a limit to how many events for which messages are configured can appear in rapid succession. While one
message is being sent, any other events occurring can only be stored. However, the event queue responsible for this
purpose is of limited size. Once this is used up, all subsequent events are discarded. These lost events are counted
in the Messaging variable "EventOverruns".

It isn't possible, however, to reconstruct afterwards which messages were lost due to discarded events!

As soon as Messaging is no longer occupied with sending a message, the accumulated events are translated to
message texts and entered into the sending queue. This queue's volume is also limited, so that messages can be lost
if they are generated more rapidly than they can be sent.

How long a message can be kept in the queue depends on the one hand on the actual sending duration (from a few
seconds to approx. 5 min), and on the other hand on the receiver’'s capacity to be reached, since, in the case of an
error the message will be repeated over and over.

If the modem is busy because a PC has dialed in, then all messages which require that modem will be delayed until
it's free. Thus in this case, the messages could stay in the queue indefinitely!

In this way, the transmitting is delayed and the queue's available space can be exhausted, for which reason no new
messages may be able to be accommodated.

All lost messages are counted in the Messaging variable "Al1MessageLosses". In addition, the variable "
ThisMessageLosses" records for each individual message configuration how often a message stemming from this
configuration was lost.

Every message has the following addendum to provide a total overview (the numerical values are examples):

(This event :2 Unable to send: 0 )
(A1l messages: 23 Unable to send: 3 Overflow: 0 )

This conforms to the template:

(This event : “ThisMessageCounter” Unable to send: “ThisMessageLosses”)
(All messages: “AllMessageCounter” Unable to send: “AllMessagelLosses” Overflow: “Event
Overruns”)

9.2.3.2 Delivery of the messages

As soon as there is a message in the queue ready to be sent, an attempt is made to send it. If an attempt fails, the
message is returned to the queue for a repeat attempt later following a pause. There is a specifiable delay before the
next attempt to send the message.

This process is repeated several times, each time increasing the pause between delivery attempts. Only after a
certain amount of repetitions has failed, the message is considered unable to be sent, and is deleted. The Messaging
variable "A11MessageLosses" and the corresponding instance of "ThisMessageLosses" are updated accordingly.

If the modem is busy, for instance due to a PC dialing in, all messages to be sent via modem must be held back until
it's once again available. Therefore, an occupied modem won't lead to failed delivery!

Emails which can be sent via the LAN are delivered even if the modem is busy. If appropriate, they can be bumped up
in the sending queue. Thus, the messages aren't necessarily sent in the order they were created!

If a message can't be delivered due to configuration errors such as a wrong telephone number or password, then
multiple attempts to deliver it may come at (substantial) monetary cost. Therefore it is strongly recommended to
test every message configuration under authentic conditions. The producer of imc POLARES is not liable for
any costs resulting from the use of Messaging!
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9.2.3.3 Storing unsent messages

If a message must be discarded because there's no more room in the sending queue or because it can't be delivered,
it is stored on a data carrier in the device, if possible. Even if the device is deactivated or if messages must be
discarded due to preparation of a new measurement, storage in the device should still take place if at all feasible.
Towards that end, the messages are saved even upon generating the message text and only deleted from the backup
folder after being successfully sent.

If the device has an internal hard drive, it will be used for storage. Otherwise the system will check the device for the
presence of a removable storage drive to which to save the messages.

For storage of the messages, a folder with the name "UnsentMessages" is created in the data carrier's main
directory. All unsent messages are saved in this folder under filenames which provide indication of when and how the
message was generated.

The filenames take the following form:

Date Time Number Event Event count Type
2004-07-05 09-31-46 #4 Virt_Bit03=1 #2 EMAIL
Examples

2004-07-05 09-31-46 #4 Vvirt Bit03=1 #2.EMAIL

The first number corresponds to "Al1MessageCounter". It represents the incremental counter of messages since a
measurement was last prepared. The second number is the message's "ThisMessageCounter". It states how often
the event occurred.

The filename extension indicates whether the message is an email, an SMS or a FAX.
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9.2.4 Configuration
9.2.4.1 General

Configuration of messages is performed with the help of the Supplementary parameter page.

v “oltage event Irit... | etdail [zrall] Paul Smith
[¥ free space < 5 ME Init... | ebdail [small]  Paul Smith
[¥ Cyclical natification (2 k) il SMS 0049304670234

The available message types are:
FAX SMS Email

Events which can trigger a message:
1. voltage event,
2. free memory on a hard drive falls below a certain amount,
3. sending of a message within an interval set to between 1..24 hours.

Configure event message ﬂ
Mezsage twpe: ebd ail [zmall] hd
Recipient: etdail [zmall
. Fi
Sender: SMS
SkS

First a definition must be made of when imc POLARES is to transmit a message. Transmission may be desired at
regular intervals, or in response to specific conditions. To determine this, the corresponding checkmarks must be set

under the heading Events / Messages on the page Supplementary parameter. There is a button for the
respective message transmission triggering option which becomes active when the option is selected. Clicking on this
button calls the dialog Configure event message for the respective transmission option used to configure the
messages.

9.24.2 FAX

With a fax, just the fax machine’s telephone number provides all data necessary for actually sending the message.
You must only be sure to include any digits necessary to obtain a dialing tone, or any area codes.

Example:
Configure event message = ﬂ
kezzage type: I F j
Recipient: II]I:I4EIEI]48?I323?

Note that both your modem and your fax machine must support the standard G3-Fax Version 2 or 2.0. However, this
is usually the case anyway.

Power Quality Recorder imc POLARES, System manual
2.5, Release 05.09.2011



Extras 187

9.2.4.3 Email

Emails are the only form of messages for which no modem may be necessary. If a mail server is available in the LAN,
then only a few data are sufficient for sending an email.

Configure event message 5[
hMeszsage type: I ehd ail [zmall] j
Recipient: Ipaul.smith@imc-berlin.de
Sender; ISIMEAS_Q 30_121543@abe. com
—Sk5
— Provider
—SMTP
Server name: Ismtp.herlin.abc. de
or Server address: | 0 _ 0 _ 0 _ 0

The sender address is specified in the box Sender.

In order to display a preferred (or more specific) designation for the sender, it is possible to prefix the actual sender

address with a string denoting the alternative designation. In this case, the sender address must be bracketed in “<>"
characters.

Be sure to check which characters are accepted by the servers involved! For instance, German umlauts are not
accepted and thus may not be used.

Certain PC programs resort to replacing the umlauts with a string which causes the email client to display the
respective umlauts. However, Messaging does not support this technique!

In the Recipient box, the address of the email receiver is stated. In contrast to all other messages, emails can be sent
to multiple receivers simultaneously. For this purpose, all target addresses are simply separated by commas.

As with the sender address, a string can be prefixed to the receiver address which then appears in the email client as
the receiver. The actual receiver address must then be address must be bracketed in “<>" characters.

For umlauts and special characters, the same limitations apply as for Sender.
However, if the email is to be sent by modem, a number of different parameters must be entered.

Note

o Ask your network administrator whether the measurement devices are permitted to send
messages. If they don't have this right, you will not receive any messages even if the
configuration is correct.

¢ When an email is sent, a sender address must always be specified, otherwise delivery of the
mail will be refused. Some servers additionally check whether the email address is even valid. In
extreme cases, the server only allows senders which are in the same domain as the server
itself, or which belong to a registered account. These steps are intended to combat abuse of
mail servers.
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The device must log itself in with an Internet provider. The provider’s dial-up number is entered in the box Provider /

Number.
Configure event message 5[

bezzage type: I ehd ail j
Recipient: Ipaul.smith@imc-berlin.-:Ie
Sender: ISIMEAS_Q 30_121543@abe. com

—Sk5

— Provider
Mumber: 00193670
Lagin name: Imsn@easysurfer-pnwer.mm
Fazzwond: Imsn

—SMTP
Server name: Ismtp.berlin.al:u:. de

or Server address: | 0 _ 0 _ 0 _ 0

Authentification: |PauiSmithoo7
Login name: IF'auIEIEI?
Pazzwond: I'I Z3454

Internet access also requires a login name and password. These values are entered in the boxes Provider / Login
Name and Provider / Password.

If an email is sent via the LAN interface, then the entries pertaining to the Internet provider are omitted, of course.

However, the mail server by which the email is to be sent must always be specified. The mail server can be specified
either by its IP-address or by its host name. These are entered in the boxes SMPT / Server name or SMPT / Server
Address.

To prevent abuse (spam), almost every mail server requires logging in user name and password. The servers carry
out an ID check according to a variety of protocols, of which one supported by the server used must be selected in the
box SMTP / Authentication: login or cram-md5 (password encrypted).

If the mail server demands a login, the login name and password are entered in the boxes SMTP / Login Name and
SMT / Password respectively. Otherwise, these entries are omitted.

9.2.4.3.1 Example for eMail in response to a power outage:

04.04.2005 11:21:42
Device: imc POLARES 121166

A voltage event has occurred!

Type: 3 (l=overvoltage, 2=sag, 3=outage)
Channels: 2

F = 50.072 Hz
Ul rms = 227.63 V
U2 rms = 0.00 V
U3 rms = 227.62 V
THD Ul = 1.664 %

Free memory: 487156.00 kB

(This event :2 Unable to send:0 )
(All messages:23 Unable to send:0 Overflow:0)
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9.2.4.3.2 Example for received cyclical eMail

08.03.2005 17:30:12
Device: imc POLARES 120760

Cyclical message (life sign signal)

Interval = 4 h
F = 50.020 Hz

Ul rms = 228.42 V
U2 rms 228.91 Vv
U3 rms = 227.81 V

Free memory: 15515.00 kB

(This event :56 Unable to send:11 )
(A1l messages:65 Unable to send:11 Overflow:0)

As subject, Messaging creates automatically a text according this template:
Message from imc POLARES <device name>

Example:
Message from imc POLARES <Devices 121137>

9.2.4.4 SMS

Messaging supports sending of SMS via both GSM modems as well as via land line modems. This ability is made
possible by the fact that practically every network possesses servers into which one can dial in either from a land line
or via a GSM-modem.

To send an SMS, information enabling communication with the SMS-server is required.

Configure event message 5[
beszage type: I S5 j
Recipient: |I]D493I345?I3234
S5
’7 Pratakal; ITap j
Provider
’7 Mumber: [m1712092524

To send an SMS, information is required which enables communication with the SMS server, namely the server’s dial-
up number and the protocols for transmission of the SMS.

Since there are a variety of protocols for transmitting an SMS, the appropriate protocol for the respective server must
be selected. This is done in the box SMS / Protocol. The available choices are Tap, Tap-Old, Ucp, Ucp-Extend.

The server’s dial-up humber must be entered in the box Provider / Number.
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9.2.5 Potential error source

In order to avoid experiencing problems during actual use, you should test your message configuration in advance!

Once you have verified your access data for an Internet provider, mail server or SMS provider, you should next copy
and paste them to the configuration file, which avoids typing errors. The same applies to the receivers’ telephone
numbers and email addresses.

Below is a list of some problems with their possible causes and the corresponding remedies:

Problem: The device does not send a message for every event. Messages are generated only sporadically or not at
all.

Cause: The sending queue is full.

Solution: Try not to generate too many messages in quick succession and ensure that the messages can be sent
without any problems.

Problem: The device sends each fax multiple times over a long period of time.

Cause: Your fax machine is not entirely compatible with the modem used, which causes the machine to think that the
fax was lost. The device repeats the message until it finally gives up.

Solution: Replace the fax machine with a different model or contact Customer Service about replacing the device’s
internal modem!

Problem: | use Messaging and also automatic callback. The device sometimes takes much longer than normal to call
me back.

Cause: The device may be sending a message between your call and the callback. This can delay your callback by
up to approx. 5min.

Solution: Not available.
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9.2.6

Messaging Technical specs

Parameter

min. / max.

Delay between occurrence of an event and saving
the variable’s value

min. 20ms, max. approx. 200ms

Line length in configuration file

max. 512 characters

Size of a configuration file

max. 300000 characters

Number of message configurations

max. 3 per device

Depth of event queue

128 entries

Depth of sending queue

128 messages

Number of sending attempts before loss of
message

30

Time between two sending attempts

1,4,9,16,25,36,49,60,60, ... 60min

Duration of attempt to dial into Internet

Maximum permitted: 60s

Email transmission duration

Maximum permitted: 80s

Number of characters in an Email
Typical character count in text box:

Limited only by the size of the configuration file
approx. 250

SMS transmission duration

Maximum permitted: 80s

Number of characters in an SMS
Typical character count in text box

Maximum: 160 characters
0

Fax transmission duration

Maximum permitted: 280s

Fax string length

Maximum: 75 characters

Fax line count:

Maximum: 75 characters

Input ranges
Binary states

Counter variables
Display variables

Oorl
32 hits unsigned (0 to 4294967295)
32Bit floating point (-3.4e+38 to +3.4e+38)

9.2.7

Templates

‘ Hinweis

For the purpose of making the configuration of Messaging as easy as possible, the examples
below present the access data for certain service providers. For the currently valid access data,
contact the respective service provider. No guarantee for the correctness of the access data is

offered or implied!
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9.2.7.1 Internet providers

Here are some examples of Internet providers.

9.2.7.1.1 Call by Call Internet access from land lines (ISDN and analog)

Example MSN (Easysurfer power)
ProviderPhoneNumber=0193670
ProviderLoginName=msn@easysurfer-power.de
ProviderPassword=msn

9.2.7.1.2 Call by Call Internet access via GSM

Example D1 T-Com Inland (Registration required!)
ProviderPhoneNumber=4122
ProviderLoginName= (assigned upon registration)
ProviderPassword= (assigned upon registration)

Example D1 and D2 Domestic (Germany): Freenet Call by Call
Per-minute price: 20 Cent + any fees for special numbers (debitel)
ProviderPhoneNumber=22243
ProviderLoginName=freenet
ProviderPassword=mobil

9.2.7.2 Free mail servers

You must apply for an email address with a provider, in order to obtain a login name. This can be done via the
provider's website.

Example GMX
SMTPServer=pop.gmx.net
SMTPAuthentication=cram-md5
SMTPLoginName=your login name with this provider)
SMTPPassword=(your password with this provider)
SenderAddress=(your email address with this provider)

9.2.7.3 Freely accessed SMS servers

The cost of sending an SMS depends on which network you call the provider from and into which network the SMS is
sent. The numbers stated here are applicable to analog, ISDN and GSM modems, unless otherwise indicated!

Example D1
ProviderPhoneNumber=01712521001
or 01712092522 (not applicable to ISDN AL5064S)
SMSProtocol=Tap
Convert=A[O\U]la{6|u}RB\n\s\t\s
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9.3 Update from version 1.x to version 2

The old version's measured data continue in use unconditionally. In the analysis, it doesn't matter with which version
the data were measured. In the POLARES operating software you can have the measurement's properties displayed
on the Evaluation| 78" page, including the POLARES operating software and firmware versions.

1. Uninstalling the old version
a) The configurations, measured data and the database are NOT uninstalled automatically.
b) In order that the changes are carried out reliably, the PC must be restarted.

2. Installation of the new version

a) Adopt the existing measurements if you are prompted whether to delete the old data.
b) After starting the new software, you are able to access the data adopted just as previously.

3. Backward compatibility
a) In this direction, there is NO compatibility, since the old software is unable to know the new functions.

b) For this reason, a downgrade should only be performed in emergency cases, because it does not enable
existing data to be accessed any longer! They must either be deleted upon installation or be archived at a
different location by previously changing the folder to which to save, or similar steps.

c) With measurement devices which were assigned a time zone setting (see Start — Type of device time| 65",
this must be reset BEFORE uninstalling.

d) Confer beforehand with our Hotline on compatibility with smaller version update steps.
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10 Appendix

10.1 imc FAQ, Hotline

10.1.1 Hotline

Support, see foreword! 6"

10.1.2 Network

Question: Why does it take so long to start the POLARES operating software software on my laptop?

Answer: A laptop normally operated within a company network is usually set to DNS. In standalone operation with
imc POLARES, this leads to considerable delays until Windows gives up looking for the DNS in the network which is
no longer present.

Solution: switch off DNS
Question: My laptop sometimes can't find imc POLARES after having been rebooted.

Answer: Windows assigns a new adapter address to laptops with PCMCIA network cards at each booting. This
adapter number can't be seen from outside.

Remedy: New network search and enter the device as new.
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10.2 File Extensions

Extension | Definition

BAK backup file

BMP bitmap

Cccv curve configuration for one window

CCP curve configuration for serveral windows

NQA imc POLARES configuration

CLB Settings clipboard

DAT imc POLARES waveform (computed data)

DEF DLL header

DLL Program library (dynamically linked library)

DOC Microsoft Word document

DRB Report Generator (German version)

DRX Backup of last report

DSP Digital Signal processor

EDB temporary database

EXE Executable program

HLP WINHELP help file

INI Initial settings file

MDB database

PRT Report Generator (English)

RAW imc POLARES waveform (“raw data"“)

RTF Protocol file readable by WINWORD or Wordpad

SET Curve Manager: settings

TMP Temporary file

TXT Text file

umMcC Device-configuration file for imc POLARES, containing all measurement task settings

UME Device file forimc POLARES, created upon preparation for Autostart or Disk start.
UMF, UMS

uml Device-configuration file for imc POLARES, updated upon each time software connected to the PC

UMT Device file forimc POLARES, created upon disconnection of the PC.

XLS Excel waveform

Power Quality Recorder imc POLARES, System manual
2.5, Release 05.09.2011



Appendix 197

10.3 Glossary

application A program which runs under MS-Windows.
data set A group of related numerical values, e.g. a series of temperature measurements in sequence.
DSP Abbreviation for digital signal processor. The designation DSP C32, for instance, refers to a

signal processing board.

events An event is a particular state of the measured signal or of the device. An event can be true or
false, either 0 or 1, in other words. Thus, an event is a digital unit of information. An event can
be computed from analog and digital quantities.

Hot-Plug The hot plug feature enables you to remove a Compact Flashcard from the device while a
measurement is in progress. Data are buffered in the unit’'s internal RAM until the new card is
inserted.

POLARES Designation of the user software, as well as of the mobile device version.

operating

software

imc POLARES Designation of the device version for stationary operation in a switching cabinet.

measurement A complete measurement run which may consist of several multi-shot measurements on

several channels. A measurement is not complete until all of its parts are finished. All
captured data which are saved to the hard drive as belonging to a measurement are placed in
a common folder.

measurement The duration of a measurement can be determined by multiplying the number of samples with
duration the of sampling interval.
Parameters Known in mathematics as "arguments", parameters are inputs needed by a function to

produce its results.

pretrigger When a pretrigger > 0 is defined, the data from the time preceding the release of a trigger is
recorded along with the triggered data. The instant of triggering is the Time O; pretrigger times
take values < 0.

Report Generator | The Report-Generator provides a fast and easy way to personally layout a document, which
may include graphics and text arranged in any pattern.

Unzoom Reverses the zoom function, displaying the entire picture.

sample Digital data point belonging to a measurement signal. A sample fills 2 Byte (16 bits).

ScanDisk ScanDisk is a routine for checking your device's uDisk for flaws and correcting the problem, if
applicable.

sum sampling The product of the sampling rate times the number of active channels.

rate

time base Internal clock of device. The time difference between devices can add up to several seconds

per day. A remedy to this problem are radio clocks such as the DCF77 or GPS (both options).
See also synchronous start.

Zoom Command to enlarge a portion of a window; the opposite is Unzoom.
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amplitude modulation 20
application 197

arming: trigger 197

ASCIl-export templates:defining 123
ASCII-format (export template) 123
Auto-IP (DHCP + APIPA) 167
automated operation 107
Automated report 141

automatic restart 64

automatic start 64

auto-repeat 197

Auto-Transfer 109

Auto-Transfer comfortable configuration
axis settings 151

B -

basic settings (Inrush) 115
break 161

_C-

calculation 148

calculation: events 20
calculation: RMS values 18
calibration 197

CE Certification 10, 11

channel search 105

channel: virtual 197

channels and triggers (Inrush) 115
channels: monitor 197

check Settings 137

colors (curves) 153

comparison 100

comparison: standard value search 102
conclude measurement data 30
connect/disconnect 61
connecting: voltage 40
converter database 47
converters 40

creating a report 80

Current connection 46

curve colors 153

curve manager 197

curve window 148

curve window - measure 152
curve window display 150

curve window: deleting 148
curve window: load and save 87
curve window: measurement window 162
curves: long-term behavior 88
customer service 5

cutoff values 80

D -

data folders: selection 78

data manager 197

data reduction tolerance 57
dataset 197

data transfer 76

data transfer: switchingto 69
daylight Saving Time 68

DCF77 65

deleting 78

device definition 27

device definitions import / export 30
device properties 65

device: connect 64

DHCP 164

DHCP ClientiD 167
dialog:Define export template (ASCIl):Data 123

dialog:Define export template (ASCII):File header
123

dialog:Define export template (ASCIl):General 123

dialog:Define export template (ASCII):Miscellaneous
123

dialog:Define export template (ASCIl):Preview 123
dialog:Define export template (ASCIl):Scaling 123
dialog:Define export template (XLS):Data 132

dialog:Define export template (XLS):File header
132

dialog:Define export template (XLS):General 132

dialog:Define export template (XLS):Miscellaneous
132

dialog:Define export template (XLS):Scaling 132
dialog:Defining export templates (XLS) 132
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dialog:export templates (ASCIl):defining 123
digital inputs 47
digital outputs 54
DIN-EN-ISO-9001
disconnecting 62
display 69
display (Inrush measurement) 118
display of mean values 55
display variables: definition 197
display: load and save 87
DNS-server-address 163
domain 163

DSP: definition 197

_E -

10, 11

editor 120

Eealuation 78

electric energy 97

E-Mail 183

EMC 14

Evaluation 78

evaluation window 87

event overview 51

event search 104

event: definition 197

events 20

events / messages 57

events dialog 91

Excel file format 131

export templates (ASCII):definition 123
export templates (ASCII):options:Data 123

export templates (ASCIl):options:General 123
export templates (ASCII):options:Miscellaneous

123

export templates (XLS):definition 132
export templates (XLS):options:General 132
export templates (XLS):options:Miscellaneous
export templates:ASCIl 123

export templates:options:Data (XLS) 132
export templates:options:File header (ASCII)

export templates:options:File header (XLS) 132
export templates:options:Preview (ASCIl) 123
export templates:options:Scaling (ASCII) 123

export templates:options:Scaling (XLS) 132
export templates:placeholders 123, 132

Extended report 86
extras menu: options: evaluation: database

_F -

Falcom Al, A2D-1, A2D-2 178

FAQ 195
FAX 183
FCC-Note 14

file assistant 197
file Manager 197
file saving:ASCIl 123
file: extensions 196
firewall 169

flicker 18, 90
fluctuation 19
folders 137
format:ASCII (export template) 123
format:XLS 131
forms 146

forms: save/load 146
free display 75
frequency 39

-G -

GPS 65
grid frequency 39
GSM-modem 174

_H -

harmonics 21
harmonics dialog 95
host 164

hotline 5

hot-plug 197

132 hysteresis 50

industrial safety 15

industrial safety regulation 15
inharmonics 52

inputs: scanner 197

inrush maesurement: basic settings 115

137
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inrush maesurement: channels and triggers 115 multi-machine mode 197
Inrush measurement 115 multi-monitoring 197
inrush measurement: display 118 multishot-mode 197
inrush measurement: start 117 _ N _
interharmonics 21, 95, 98
IP-address 57, 163
IRIG-B 65 navigating 161
_ L _ navigator 155

network interfaces 165

network problems 195
LED 55 network quality according to EN50160 82
limited data monitoring 58 network quality report: time frame 82
Limited Warranty 10 network quality: setup 34
location 39 network quality: supplementary parameters 55
_ M _ network: settings 165

noise suppression 58

NTP 65
MAC-address 180 _ O _
magnifying glass 161

mean values display and recording 55
measured data path 137

measurement 197

measurement connect a running measurement
measurement data comparison 100

measurement data comparison: channel search
100

measurement data conclude
measurement overview 70
measurement task: deleting
measurement: duration 197
measurement: start/stop 65
measurement: time options 65
menu: about 145
menu: evaluation
menu: extras 137
menu: otpions: folders
messages 55
messaging 55
messaging: e-mail 187
messaging: FAX 186
messaging: fundamentals
messaging: SMS 189
modem 174

monitor inputs 197
more Waveforms in curve window
mouse operation 146

64

30

78

122

137

181

156

online display 65

online monitoring: switchingto 69
operation modes 25
oscilloscope mode 197
overview 70

P -

paramter set create 35
paramter set open 34

PDF create 80

period comparison 48
personal data 38
placeholders:in export templates 123, 132
ports 169

power dialog 96

PPP 167

PPP connect/disonnect 177
PPP: instructions 179
PPP: PC as a PPP-client 176
PPP: settings 165
PPP-server 174

pretrigger 197

print preview 147
problems: IP-addresses 165

pst 105
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quick start 22

‘R -

record min/max 55

recording duration 50
recording of the mean values 55
region 33

report 80

report generator 197
Restriction of Hazardous Substances 10
ripple control signals 20
RMS-trigger 48

RoHS 10

router 163, 167

_S-

save: configurations 120
save: curve window 87
scandisk 197
scanner inputs 197
scrollmode 161
scroll/stretch (curves)
search results 105
search: channels 100
search: event search
service 5

signal frequency 99
signal frequency trigger 48
signal voltage 20

SMS 183

standard display 70
standard value search 102
start (inrush measurement)
start/stop time 65
starting a measurement 62

155

104

117

station 33
stretch mode 161
subnet 165
subnet-mask 163

suppelementary parameters 55
switching to data transfer 69

switching to online monitoring 69
Synchronization signal input 65

T -

TCP/IP, PPP via a router 167
TCP/IP-Config 165

TCP/IP-devices with and without DHCP-server
telephone numbers 5

teststart 64

time base 197

time option: GPS, DCF77 65

time options 65

time synchronisation 68

time zone 68

toolbar 145
toolbox 161
Topology 31

Topology objects 32
transitional recording 19
tree diagram 119
trigger definition dialog
trigger dialog 94
trigger: arming 197
trigger: digital 52
trigger: via the network 52
triggers: storage options 59

_U -

115

UDP 57

UDP Auto-Transfer
unable to find device
unzoom 161, 197
usable hosts 165
use DHCP 167

_V -

109
169

virtual channel 197
voltage level 33

W -

Waste on Electric and Electronic Equipment
WaveCom Fastrack 178

10

164
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WEEE 10
window configuration ... 157

_X -

XLS-export templates:definition
XLS-format 131

_7 -

Zero point suppression 58
zoom 197
Zoom / Unzoom 153
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