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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK:

Tema gucepranii:

1. YmockoHaneHHs cucTeM O6JIiKy eJIeKTPOEHEPTil MIJIIXOM ypaxyBaHHs HU3bKOI SIKOCTi Ta 30BHILIHIX (aKTOPiB

2. Improvement of power accounting systems by taking into account poor quality and external impacts

Pedepar:

1. lucepTanifina po6oTa nmpucBsYeHa po3pooili onTUManbHUX 3acaf pobotu JIE Ta pekomeHaaniill, ki cnpsiMoBaHi
Ha YAOCKOHAJIEHHSI CUCTEM O0JIiKy €JIEKTPOEHEPTil HIJIIXOM ypaxyBaHHsI HU3bKO] SIKOCTi €JIeKTpPOeHeprii Ta
30BHILIHIX (aKTOPiB, TAKKX SIK €JIEKTPOMArHiTHI 110Jisg. B poboTi mokasaHo, 1o Npu BinxuieHHi noka3Hukis SE Bif
HOpMOBaHuX 3HauyeHb JIE onHiei i Tiei 5k HOMiHaIbHOI MOTY>KHOCTI (CIIPaBHi i IOBipEHi) MOXKYTb [TOKa3yBaTH iCTOTHO
Ppi3Hi pe3ysbTaTy 06Ky €JIeKTPOEeHeprii, CIIOXKMBAHOI OAHUM i TUM K€ HaBaHTaKEeHHSIM. Pi3HUIIS TOKa3iB MOXe
[IEPEBUILYBATU CYMy MEX IIPUITYCTUMUX OXUOOK JIIYMJIbHUKIB, 10 IPU3BOAUTH O 3HAYHUX KOMEPLiTHUX BTPaT
esilekTpoeHeprii. Po3po6sieHo npuHuum Ta anroputm udposoro JIE, skuil 103BOJIMTh HANOIIbII TOYHO BPaXOBYBaTU
€JIEKTPOEHEPTilo IIpy BigxuyieHHX [ISE Big HOpMOBaHUX 3Ha4Y€Hb. 3alIPONIOHOBAHI 30BHIIIHI Ta BHYTPIlIHI METOIU
3MEHIIEHHs BIIUBIB Ha JIE. 3alIponoHOBaHO ONTUMAJIbHUI €KPaH IJ1s1 3aXUCTY Bif] BIVIMBY MarHiTHUX IOJIiB.
PexomeH0BaHi NepCcrneKTUBHI HaHOMaTepianu AJ1s TpaHCHOPMATOPHUX JATUMKIB CTPYMY Ta JAaTYUKIB CTPYMY Ta

HaIpyry, NobyZoBaHuX Ha OCHOBI edekTy Xosuia.



2. The thesis is dedicated to the development of the algorithm and the principle of power meters’ (PM) operation
and recommendations that are aimed at energy metering systems improving by taking into account the poor
power quality and external factors such as electromagnetic fields. It is shown and justified that under the
conditions when the harmonic composition in operating electric networks goes beyond the established standards,
there are errors in the indications of commercial electricity meters that exceed the permissible values. This leads
to a violation of the measurement system’s uniformity and introduces significant errors in the balance of

released /received electricity. The higher the order of harmonic distortion, the less the frequency error response
of a power meter. This is true for both induction and electronic meters. The developed principle and the algorithm
of the digital power meter will allow most accurately take into account electric power in the presence of higher
harmonics and other deviations of PQ from the normalized values and to reduce commercial electricity losses up
to 3.41%, compared to the most common PM included in the State Register of measuring equipment of Ukraine.
The optimal screen of mu-metal is proposed to protect the pulse transformers, which are used in modern PM,
from the impact of strong magnetic fields, which are created by rare-earth magnets. Properties and efficiency of
the proposed screen are investigated by modeling in the software package CST Studio Suite. This paper has
analyzed the registration error variation of a PM with respect to the load harmonic parameters and meter
parameters, and, based on the results of the analysis, compensation methods have been proposed to improve the
accuracy of PMs operated in situations which involve harmonics. The compensation methods are categorized as
two types, the meter external methods and meter internal methods. The meter external methods aim to improve
the load characteristics, which include improving the load power factor, repressing the voltage and current
harmonic quantities, and decreasing the magnitude of the harmonic power factors. The meter internal methods
emphasize improvement of the harmonic performance of the PM itself. In particular it includes utilizing of
promising nanomaterials for transformer current sensors and current and voltage sensors built on the basis of the
Hall effect. The feasibility and priority of each of the proposed methods was evaluated.
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