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MNpBa MefyHapozHa koHdepeHumja ETVIMA
First International Conference ETIMA

PREFACE

The Faculty of Electrical Engineering at University Goce Delcev (UGD), has organized the
International Conference Electrical Engineering, Informatics, Machinery and Automation -
Technical Sciences applied in Economy, Education and Industry-ETIMA.

ETIMA has a goal to gather the scientists, professors, experts and professionals from the field of
technical sciences in one place as a forum for exchange of ideas, to strengthen the multidisciplinary
research and cooperation and to promote the achievements of technology and its impact on every aspect
of living. We hope that this conference will continue to be a venue for presenting the latest research
results and developments on the field of technology.

Conference ETIMA was held as online conference where contributed more than sixty colleagues, from
six different countries with forty papers.

We would like to express our gratitude to all the colleagues, who contributed to the success of
ETIMA’21 by presenting the results of their current research activities and by launching the new ideas
through many fruitful discussions.

We invite you and your colleagues also to attend ETIMA Conference in the future. One should believe
that next time we will have opportunity to meet each other and exchange ideas, scientific knowledge
and useful information in direct contact, as well as to enjoy the social events together.

The Organizing Committee of the Conference
IIPE/ITOBOP

Merynapoanata konpeperuuja Enexmpomexnuxa, Texnonozuja, Hngpopmamuxa, Mawuncmeo u
Aemomamuxa-mexHuuKu HAyKu 60 ciyxycoa na ekonomuja, oopazoseanue u unoycmpuja-ETHMA e
opraHu3MpaHa oJi cTpaHa Ha ENeKTpOoTeXHUUKHUOT paKkynTeT npu YHuBep3uteToT [ome Jemues.
ETUMA wuma 3a men ma ru cobepe Ha €IHO MECTO HAYYHHUIUTE, Mpodecopute, eKCHEepTUTE H
npodeCHOHAIIINTE O] MTOJIETO Ha TEXHUYKUTE HAYKH U Ja IIpeJicTaByBa (OopyM 3a pa3MeHa Ha UJCH, a
IO 3ajKaHyBa MyJITHIUCIUIUTHHAPHOTO HCTPAXKYBamkhe U cOpadOTKa U J1a TH POMOBHPA TEXHOJIOIIKUTE
JNOCTUTHYBamba M HUBHOTO BJIMjaHHE BpP3 CEKOj aclekT of kuBeewmeTo. Ce HazeBaMe JeKa OBaa
KoH(epeHIIMja ke TPOJOJDKU Ja OMJe HACTaH Ha KOj Ke Ce Mpe3cHTHpaaT HajHOBUTE PE3YJITaTH O]
UCTpaXyBamaTa U pa3BojoT Ha IIOJIETO HAa TEXHOJIOTHjaTa.

Kondepennujata ETUMA ce onpika online u Ha Hea Jjajioa CBOj JOIMPHUHOC MOBEKE OJ1 IIEECET aBTOPH
O]l IIECT PA3IIMYHK 3eMjU CO YETUPHECET TPYIA.

Cakame 512 ja nckakeMe Hamiata OJaroJapHOCT O CHUTE KOJIETM KOHM JOIpHHEcOoa 3a YCIEXOT Ha
ETHMA’21 co npe3eHTHpame Ha pe3yaTaTH O] HUBHUTE TEKOBHU HCTPaXKyBama U CO JAHCHPAme Ha
HOBH HJIEU NPEKY MHOTY IJIOJHHU TUCKYCHH.

Be nokanyBame Bue u Bammte xonern na 3emere ydectBo Ha ETVIMA u Bo mnanna. BepyBame nmexa
CIEIHHOT MaT K& UMaMe MOXHOCT Ja C€ CpeTHeMe, Ja pa3MEHUME HUJEH, 3HACHE U KOPHUCHU

I/IH(l)OpMaIH/II/I BO IUPEKTCH KOHTAKT, HO UCTO TaKa Ja Y)KMBaM€ 3a€IHO U BO APYIITBCHUTC HACTaHU.

Opeanuzayuonen 0060p Ha KoOHepeHyujama
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AUTOMATED SYSTEM FOR SMART METER TESTING

Peter Janiga?, Boris Cintula?
1Slovak University of Technology in Bratislava, Faculty of Electrical Engineering and Information Technology,
email: peter.janiga@stuba.sk
2Slovak University of Technology in Bratislava, Faculty of Electrical Engineering and Information Technology,
email: boris.cintula@stuba.sk

Abstract

Smart metering is debated issue currently. It is a consequence of the introduction of this technology into practice,
a many of pilot operations and the effort find the optimum technology for each area. The aim of the paper is a
system for testing of selected functionalities of smart meters. In particular, the ability to evaluate the power quality
parameters such as waveform distortion, detection of maximum and minimum values and other parameters
defined in the standard STN EN 50160. Described system is under development and testing, so some functionality
will put the finishing touches according to current requirements.

Key words
Smart meter, measuring, harmonics, testing

Introduction

Incoming technology of smart metering brings new opportunities for power system operation.
Smart metering provides in addition to measurement of voltage, current, and then calculating
other indicators, for example distortions, interruptions, etc.

Functionalities adding to the meter a makes question about validity of obtained data. Not all
parameterizations of smart meters are set correctly and identifying incorrect setting is not easy.
If the problem with incorrect settings is appear after installing to the network, then many
problems arise with subsequent disposal problems. Therefore, precision testing is the pursuit
of prior to commissioning. Developed measuring system allows testing the most common
errors in parameterization of smart meter and variability of the system allows adjusting the
measuring system to identify any problems.

Between the problems which the system wants to identify include, for example, influence
current flow and data transfer error. In the case specify distorted current flow may cause the
increasing the error rate of data transmission. The proposed system allows generating currents
up to 100th harmonic distortion.

A further possibility of presented system is the use when smart meters are tested at different
operating temperatures. For example, the smart meter verification of accuracy of measurements
of limitary low and limitary high temperature by placing smart to the conditioning chamber,
using high precise power supply source and reference standard using an accurate measurement
can be verified by measurement bias and quantify uncertainty smart meter.

1. Components of testing system
Developed system consists of a programmable source, reference standard, measuring the stand
and control software. Programmable source Applied Precision 8325B has a separate current

and voltage circuits. If necessary, there is possible to connect these circuits but it is necessary
to carry out to safety. Output circuits of power source can generate the signal in the range of 0-
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300 V and 0-120 A. Signal generator, which generates shape of voltage and current, can

generate a waveform with 100 harmonics.

Power Source 83258

Contol Unit 13138

Signal Generator 23308

Reference Standard 2330A

Signal Transducer 11258

Signal Transducer 11258 Labview Measuring System
Signal Transducer 11258
Power Unit 4380A =r=a=] B

Power Unit 4380A

Power Unit 4380A

Power Unit 4380A

Power Unit 4380A

Mains Unit 1320A

Measuring Stand

Smart Meter

)

Fig. 1 Scheme of measuring system

Programmable source Applied Precision 8325B has a separate current and voltage circuits. If
necessary, there is possible to connect these circuits, but it is necessary to carry out to safety.
Output circuits of power source can generate the signal in the range of 0-300 V and 0-120 A.
Signal generator, which generates shape of voltage and current, can generate a waveform with

100 harmonics.

o
o
o
o
o
o
o
o
o
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Fig. 2 Main window of software

Source has separate three phases of voltage and current circuits. This allows verifying the
meters with indirect measurement. On the other hand, if is necessary to measure more than two
meters with interconnected current and voltage circuits (disconnection is not technically
possible) then use isolation transformers is required.

The main program window Fig. 2 shows a set of communication paths with signal generator
and the reference standard. Those are standard serial port settings. At the bottom there is a
button to test communication. For correct communication window lists the name of the signal
generator and the reference standard.

Mastavenie zdroja | Sinus U, I | Deformované pricbehy 1 | Deformované pricbehy 2 | Stipajlica rampa | Klesajlca rampa |
Transient SIN LI
OFF/ON [ —b [ = B ]
Default ""J wy  Start J B siop J
Voltages Currents
.: 230 J@ =llo Jpha;eul _C 1 Jy Sl JPhaseU.Ul
BIEE J@ ‘ =120 J Phasel)2 SlE Jg _ 2110 JPhase[ZUZ
=1 [220 J@ = [240 JPhaseUB =l JE =0 JPhaseBU3

Fig. 3 Window for testing with sinusoidal signal

Second window Fig. 3 allows setting voltages and currents to generate sinusoidal signals. On
the top of the window is transient option set, which means how will run output source. It is
possible to choose between three options: default (signal will be generated according to the
default setting source), generate soft (gradual onset signal under the curve, which is defined in
the source) and immediate (ramp signals will be immediate). If there is immediate set, then
must be careful about shocks. In some cases, must be range chose with a margin that starting
do not disconnect internal resource protection.

Created system allows generating distorted waveforms of voltages and currents. System in
conjunction with the above described source can generate harmonics up to order 100. For each
harmonic can also enter the angle, which can change the shape of the resulting waveform.
When entering the deflection voltage parameter can be entered manually or choose from
predefined signals. Harmonic distortion of predefined signal based on EN 50160th. The options
are All harmonics (0 to 100th harmonic of EN 50160) Even harmonics (0 to 100 odd harmonic
of EN 50160) Odd harmonics (0 to 100 odd harmonic of EN 50160) Tripplen harmonics (0 to
100 tripplen harmonic of EN 50160).

23l



Fig. 4 Window for testing with distorted signal

ComSetings Smart meter read buffer 2

Fig. 5 Smart meter data window

Test panel allow comparing the values measured by reference standard and read from smart
meter by optic head. Before communication start with smart meter is necessary to set

20



communication parameters for optic head adapter. This is particularly the speed of
communication, which can be in a variety of smart meters is defined differently.

Smart meter data window reads the actual values recorded to smart meter. Phase diagram can
by created from the values. All measured values are shown numerically. A graphical
representation is showed for better orientation in the results.

3. Testing the measuring set

The system has been tested only on simple tests when running sine and also when running
distorted waveforms. Test and subsequent consultation with distribution network operators
showed justify the system and the requirement from technical practice. Based on the responses
to the created system will be modified next steps for the tests were focused on the most common
problems.

During tests are compared values from the Main window and Window Smart metering data.
Form and expression of the measured differences can be defined arbitrarily due to variability
of Labview.

Block of Smart metering data currently read 9 registers:

- 32.25(),52.25(),72.25() for voltages
- 31.25(),51.25(),71.25() for currents
- 33.25(),53.25(),73.25() for phases

The registers mentioned above correspond to the actual measured values. In case that were
analyzed other values that can detect the smart meter, a simple method adds read registers and
values are displayed.

The important thing is to have the exact address of the register to be read. The values obtained
can be compared with the reference standard outputs or with data from other measuring
devices.

The system could be made for the case that the data were compared with those consigned to
the data centers. Such a solution but requires parameterized settings headquarters and create a
working data connection created with the database system. At this stage, the aim of verifying
the measured data and they are stored in memory registers.

Conclusions

Developed system is under debugging. Highlights include established software modularity
and easy adaptability according to current requirements. This variability is given variability of
LABVIEW program, through which the whole system is created. Even in developing parts of
the program, emphasis was placed on creating blocks that can be configured as a different edit.

Developed system has great potential for testing smart meters and supports the different
parties to deploy the technology and also to eliminate some problems.

Additional steps that could finalize the generation of power interruption and monitoring how
these interruptions evaluates the smart meter.

Since it is possible for smart meters to define many functionalities, it is also necessary to leave
the system in an optimal manner designed to be customizable open to emerging needs.
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