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S. YU. SHEVCHENKO, I. I. BORZENKOV, I. L. LEBEDYNSKY

METHOD OF MEASURING POWER CONSUMPTION OF ELECTRIC RECEIVERS ON THE 
EXAMPLE OF THE EDUCATIONAL BUILDING OF SUMY STATE UNIVERSITY

Commercial means of automatic control system of electricity metering, as is known, are installed on the input switchgear and measure the power 
consumption of all electrical consumers of this metering facility. Such data do not give a complete picture of electricity consumption on each floor of 
the metering facility, which in turn does not allow the implementation of energy saving measures. Also, these metering systems for electricity metering 
have a high cost. The article proposes a method of data processing and transmission to the server with their subsequent analysis of power consumption 
on each floor of the object under study using the ARDUINO microcontroller. Such an accounting system has a lower cost than an automatic control 
system of electricity metering industrial production. The article presents the scheme of implementation and types of current and voltage sensors. The 
topology of the measuring complex is also considered in the article. Such a topology can expand and keep not only the general account of a concrete 
floor, but also in the generality of each educational audience separately. Collecting such data on electricity consumption, it is possible to conduct a 
qualitative analysis of rational electricity consumption in the educational process, it means that for example in sufficient natural light artificial lighting 
in the classroom does not need to be used, or after laboratory tasks in a computer class, computers there is still some time. The introduction of energy-
saving housing is performed due to the comparative characteristics of the power of gadgets, laboratory stands, etc. with the number of students in the 
group in accordance with the approved educational process. The algorithm of data processing, analysis of rational use of electric energy and comparative 
characteristics are implemented on the university server.

Keywords: microcontroller, ARDUINO, ARDUINO UNO, ARDUINO NANO, processing, data, current sensor, voltage sensor, network-polling 
module.

© , 2020



ISSN 2224-0349 (print)

20  101 

 

, ,

-

[2–

–

-

–14].
,

.

.

,

-
-

– –120.

,

–

-CT4020H 

40 -013-000 
( ).

5

1). 

,



ISSN 2224-0349 (print)

102 20

– -013-000

( )
,

UNO ( 3) [17]

–
ARDUINO UNO

– ( 3)
( 1)

–

,
,

4. 

–
ARDUINO NANO

–
HR911105A

, ,

, , ,

1)

, ,

, ,



ISSN 2224-0349 (print)

20  103 

– -

,

1. . :

2.

-
3. Lezhniuk P. D., , Shullie Iu. A. Investigation and 

implementation of the fractal properties of electric load on civilian 
objects in order to efficiently predict and control electrical 
consumption. Eastern-European Journal of Enterprise Technologies.
2019. Vol. 3, No. 8 (99), P. 6–12. doi: 10.15587/1729-
4061.2019.168182

4.

.
6. –20.

5. Volokhin V. V., Diahovchenko I. M. The use of nanocrystalline and 
amorphous materials for electric energy metering improvement and 
reducing the effects of external magnetic fields. 2016 International 
Conference on Nanomaterials: Application & Properties (NAP).
Lviv, Ukraine, 2016. P. 02NEA03-1-02NEA03-3. doi: 
10.1109/NAP.2016.7757298

6. Volokhin V., Diahovchenko I. Peculiarities of current sensors used 
in contemporary electric energy metering devices. Energetika, 2017. 
Vol. 63, No. 1. . 8–15. doi: 10.6001/energetika.v63i1.3504

7. .
/

8.
.

. 1985. .
9. Morva G., Analysis of the 

impact of nonlinear distortion in voltage and current curves on the 
errors of electric energy metering devices. 2017 IEEE First Ukraine 
Conference on Electrical and Computer Engineering (UKRCON).
Kyiv, Ukraine, 2017. P. 528–533. doi: 
10.1109/UKRCON.2017.8100296

10.

.
. 2013. (42). –126.

11. Lee S., Kwon B., Lee S. Joint Energy Management System of Electric 
Supply and Demand in Houses and Buildings. IEEE Transactions on 
Power Systems. 2014. Vol. 29, No. 6. P. 2804–2812. doi: 
10.1109/tpwrs. 2014.2311827

12. Kabalci Y. A survey on smart metering and smart grid 
communication. Renewable and Sustainable Energy Reviews. 2016. 
No. 57. . 302–318.

13.

. 59–64.
14.

. 2018. 
15. –108.

15. . URL:
https://afly.co/4sm5

16.
. URL: http://publikz.com/wp-

content/uploads/2015/08/pmon.png (
17. –

hardware». URL: https://store.arduino.cc/arduino-uno-rev3
: 10.10.2020).

18. –
hardware». URL: https://store.arduino.cc/arduino-nano-rev3

: 10.10.2020).
19. DS1307.

URL: https://arduino.ua/prod724-Real-Time-Clock-Modyl-DS1307-
bez-batareiki (

20.
–reference». URL: 

: 19.11.2020).
21. Muller, L., Mohammed, M., Kimball, J. W. Using the Arduino Uno 

to teach digital control of power electronics. 2015 IEEE 16th 
Workshop on Control and Modeling for Power Electronics
(COMPEL). Vancouver, BC, 2015. P. 1–8. doi: 
10.1109/compel.2015.7236487.

22. Fransiska R. W., Septia E. M. P., Vessabhu W. K., Frans W., 
Abednego W., Hendro. Electrical power measurement using arduino 
uno microcontroller and labview. 2013 3rd International Conference 
on Instrumentation, Communications, Information Technology and 



ISSN 2224-0349 (print)

104 20

Biomedical Engineering (ICICI-BME). Bandung, 2013. P. 226–229. 
doi: 10.1109/ICICI-BME.2013.6698497.

23.
lite» URL: http://www.megunolink.com/megunolinklite/

References (transliterated)
1. Pravyla ulashtuvannya elektroustanovok [Electrical installation 

rules]. Kyiv: Ministry of Fuel and Energy of Ukraine, 2017. 617 p.
2. Prakhovnyk A. V., Tesyk Yu. F., Zharkin A. F., Novs'kyy V. O., Hryb 

O. H, Kalinchyk V. P., Karasins'kyy O. L., Dovhalyuk O. M., 
Lazurenko O. P., Khodakivs'kyy A. M., Vasyl'chenko V. I., Svetelik 
O. D. Avtomatyzovani systemy obliku ta yakosti elektrychnoyi 
enerhiyi [Automated electricity metering and quality systems].
Kharkiv, PP «R n k-N Publ., 2012. 516 p.

3. Lezhniuk P. D., , Shullie Iu. A. Investigation and 
implementation of the fractal properties of electric load on civilian 
objects in order to efficiently predict and control electrical 
consumption. Eastern-European Journal of Enterprise Technologies.
2019, vol. 3, no. 8 (99), pp. 6–12. doi: 10.15587/1729-
4061.2019.168182

4. Kvytsyns'kyy A. O., Kernshch'kyy, V. V., Nazarov M. V., Nahornyy  
P. D., Ruban O. V., Zalyzets'kyy A. M. Shlyakhy polipshennya 
metrolohichnykh kharakterystyk vymiryuval'nykh kompleksiv, shcho 
mistyat' transformatory strumu ta napruhy [Ways to improve the 
metrological performance of measuring systems containing current 
and voltage transformers]. Energetika i elektrifikatsiya [Energy and 
electrification]. 2003, no. 6, pp. 13–20.

5. Volokhin V. V., Diahovchenko I. M. The use of nanocrystalline and 
amorphous materials for electric energy metering improvement and 
reducing the effects of external magnetic fields. 2016 International 
Conference on Nanomaterials: Application & Properties (NAP).
Lviv, Ukraine, 2016, P. 02NEA03-1-02NEA03-3. doi: 
10.1109/NAP.2016.7757298

6. Volokhin V., Diahovchenko I. Peculiarities of current sensors used in 
contemporary electric energy metering devices. Energetika, 2017, 
vol. 63, no. 1, pp. 8–15. doi: 10.6001/energetika.v63i1.3504

7. Grib O. G., Vasil'chenko V. I., Gromads'kiy Yu. S. i dr. Kontrol' 
potrebleniya elektroenergii s uchetom ee kachestva [Control of 
electricity consumption considering its quality]. Kharkiv, KhNURE 
Publ., 2010. 444 p.

8. Drechsler R. 
prov . Praha, SNTL/ALFA, 1982. 134 s. 
(Russ. ed.: Drechsler R. Izmerenie i otsenka kachestva elektroenergii 
pri nesmimetrichnoy i nelineynoy nagruzke. Moscow, 
Energoatomizdat Publ., 1985. 113 p.).

9. Morva G., Volokhin V., Diahovchenko
impact of nonlinear distortion in voltage and current curves on the 
errors of electric energy metering devices. 2017 IEEE First Ukraine 
Conference on Electrical and Computer Engineering (UKRCON).
Kyiv, Ukraine, 2017, pp. 528–533. doi: 
10.1109/UKRCON.2017.8100296

10. Besarab O. M., Bondarchuk A. S., Sokol Ya. O. Korelyatsiynyy 
analiz vplyvu suchasnykh pobutovykh elektropryladiv na komertsiyni 
pokazannya lichyl'nykiv [Correlation analysis of the impact of 
modern household appliances on commercial meter readings]. Pratsi 
Odes'koho politekhnoho universytetu. 2013, vol. 3 (42), pp. 123–126.

11. Lee S., Kwon B., Lee S. Joint Energy Management System of Electric 
Supply and Demand in Houses and Buildings. IEEE Transactions on 
Power Systems. 2014, vol. 29, no. 6, pp. 2804–2812. doi: 
10.1109/tpwrs. 2014.2311827

12. Kabalci Y. A survey on smart metering and smart grid 
communication. Renewable and Sustainable Energy Reviews. 2016, 
no. 57, pp. 302–318.

13. Kulyk V. V., Pysklyarov D. S. Avtomatyzatsiya komertsiynoho 
obliku elektroenerhiyi ta pidvyshchennya yiyi efektyvnosti u 
rozpodil'nykh elektrychnykh merezhakh [Automation of commercial 
account of electric power and increase of its efficiency in distributive 
networks]. Visnyk of Vinnytsia Polytechnical Institute. 2008, no. 1,
pp. 59–64.

14. Martynenko V. I., Bosyy D. O. Doslidzhennya efektyvnosti 
avtomatyzovanoyi systemy komertsiynoho obliku elektroenerhiyi 
pobutovykh spozhyvachiv [Study on the efficiency of an automated 
commercial electricity metering system for domestic consumers]. 
Elektryfikatsiya transportu. 2018, no. 15. pp. 99–108.

15. Tsina odnofaznoho prystroyu obliku enerhiyi [Price of a single-phase 
energy meter]. Available at: https://afly.co/4sm5 (accessed.12.2020).

16. Odnofazna vymiryuval'na elektrychna skhema strumu i napruhy 
merezhi [Single-phase current and voltage measurement circuit].
Available at: http://publikz.com/wp-
content/uploads/2015/08/pmon.png (accessed 19.11.2020).

17. Tekhnichni kharakterystyky platy Arduino UNO, rozdil Arduino–
hardware [Arduino UNO board specifications, section Arduino–
hardware ]. Available at: https://store.arduino.cc/arduino-uno-rev3
(accessed 10.10.2020).

18. Tekhnichni kharakterystyky platy Arduino NANO, rozdil Arduino–
hardware [Arduino NANO board specifications, section Arduino–
hardware ]. Available at: https://store.arduino.cc/arduino-nano-rev3
(accessed 10.10.2020).

19. Tekhnichni kharakterystyky modul' real'noho chasu typu DS1307 
[Technical specifications real-time module type DS1307]. URL:
https://arduino.ua/prod724-Real-Time-Clock-Modyl-DS1307-bez-
batareiki (

20. Spysok osnovnykh funktsiy movy prohramuvannya mikrokontroleriv 
Arduino, rozdil Arduino–reference [List of basic functions of the 
Arduino microcontroller programming language, section Arduino–
reference ]. Available at: www.arduino.cc/en/Reference (accessed 
19.11.2020).

21. Muller, L., Mohammed, M., Kimball, J. W. Using the Arduino Uno 
to teach digital control of power electronics. 2015 IEEE 16th 
Workshop on Control and Modeling for Power Electronics 
(COMPEL). Vancouver, BC, 2015, pp. 1–8. doi: 
10.1109/compel.2015.7236487.

22. Fransiska R. W., Septia E. M. P., Vessabhu W. K., Frans W., 
Abednego W., Hendro. Electrical power measurement using arduino 
uno microcontroller and labview. 2013 3rd International Conference 
on Instrumentation, Communications, Information Technology and 
Biomedical Engineering (ICICI-BME). Bandung, 2013, pp. 226–229. 
doi: 10.1109/ICICI-BME.2013.6698497.

23. Vizualizator interfeisu Megunolink dlia Arduino, Megunolink lite
[Megunolink interface visualiser for Arduino, Megunolink lite ]. 
Available at: http://www.megunolink.com/megunolinklite/ (accessed 
16.12.2020).

18.11.2020

/ / About the Authors

–

https://orcid.org/0000-0002-9658-7787; e-mail:
syurik42@gmail.com.

ov Igor Ivanovich) –

-0002-7775-9571; e-mail: i.borzenkov@etech.sumdu.edu.ua.
–

-0003-2843-1032; e-mail: i.lebedinskiy@etech.sumdu.edu.ua.


