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Pedepar:

1. Inceprariist Ha 3000YTTSI HAYKOBOT'O CTYIIEHs KaHJWaTa TEXHIYHUX HayK 3a creujanbHicTio 05.01.02 -
CcTaHpapTu3alis, cepTudikallis Ta METpoJioriyHe 3a6e3nedeHHs. - HanionanpHuit TexHiyHuit YHiBepcUuTeT YKpainu
«KuiBcokuii ITonitexniunnii Incruryt imeHi Irops Cikopebkoro», MOH Ykpainu, Kuis, 2019. lucepranis
IIPUCBSIYE€HA PO3POOL Ta JOCTIIKEHHIO HOBUX METO/IB Ta 3aC00iB /1151 BUMIPIOBaHHS aKTUBHOI ITOTYXHOCTI ITPU
MaJIOMYy CIIiBBiTHOLIEHHI aKTUBHOI Ta [TOBHOI IIOTY>KHOCTI B PO3IUPEHOMY Jiana3oHi yacTor. Taki metonu
IO3BOJISIIOTh BUMIPIOBAaTH aKTUBHY IIOTY>KHICTb BTPAT B Pi3HOMaHITHUX PEaKTMBHUX €JIEMEHTax, Hallpukiag, 18
IHIYKTUBHOCTSIX, SIKi BUKOPUCTOBYIOTHCS B iMITyJIbCHUX NIEPETBOPIOBaYax eHeprii. Ofepskani pe3yibTaTi TaKOX

MO>XXYTb 3HAITH 3aCTOCYBaHHS IIPYU BUMipIOBaHHI aKTUBHOI IIOTYKHOCTI, L]0 [IepeaeThCsl B CUCTEMax 6e3IpOTOBOI



nepepadvi esieKTpoeHeprii. [Ipy BUMiIPIOBaHHSIX B PO3MMPEHOMY [ialla30Hi 4aCTOT IIPUCYTHI MOXMUOKHU Bifl (ha30BUX
3CYBIB B KaHaJIaX BUMIPIOBaHHS Ta [1I0XUOKY Bifl BJIACHOTO CIIO’KMBaHHSI BXiIHUX JIAHOK, SIKi, KPiM CUIIBHOTO
CIIOTBOPEHHS PE3YyJIbTATiB BUMIPIOBAHHS IIOTYKHOCTI, IPU3BOJATD [IO TOTO, IO I1ACIIOPTHA TOYHICTh
3abe3rne4yeThbCs TiIbKY NIPY IEBHOMY CIIiBBiJHOIIEHHI HOMiHAJIbHMX CTPYMiB Ta Hanpyr. B naHiit po6oTi
3aIIPOIIOHOBAHO CTPYKTYPHI pilieHHs, sKi 3a6e31nedyioTh MiHiMi3allilo IOX1OKY Bif BIaCHOTO CIIO>XKUBAHHS Ta
BIJIMBY (Da30BUX 3CYBiB KaHaJiB BUMipIOBaHHs IEPETBOPIOBAaYa IIOTY>KHOCTI, 1110 [103BOJISE€ CTBOPUTHU
IIMPOKOCMYTOBUI NIEPETBOPIOBAY IIPOXiHOI IOTYKHOCTI [J151 BUMIPIOBaHHS aKTMBHOI IIOTY)KHOCT] IIPY BEJIMKUX
PEaKTUBHUX CKJIAIOBMX HABAHTAXEHHS B Paji04aCcTOTHOMY Jiana3oHi. Kito4oBi cy1oBa: BUMipIOBaHHS MTOTY>KHOCTI,
aKTUBHA MTOTYXXHICTh,paziioyacTOTHUH Hiana3oH, ¢pa30Buil 3CyB, KOPEKIis TOXMOOK BJIACHOTO CIIOKMBaHHS, BTPATH,

IIYHT, 6€3IpOTOBA [lepeaya eJeKTPpoeHeprii

2. The dissertation for obtaining the scientific degree of the candidate of technical sciences on the specialty
05.01.02 - standardization, certification and metrological support. - National Technical University of Ukraine “Igor
Sikorsky Kyiv Polytechnic Institute” Ministry of Education and Science of Ukraine, Kyiv, 2019. The dissertation is
devoted to the development and research of new methods and means for measuring active power at a high
reactive component at high frequencies. Such methods allow measuring the active power of losses in a variety of
reactive elements, for example, the inductances used in pulsed energy converters. The obtained results can also be
used in the measurement of active power transmitted in wireless power transmission systems. At measurements at
high frequencies, there are errors from phase shifts in measuring channels and errors from the intake of input
units, which, in addition to the strong distortion of the results of power measuring, leads to the fact that passport
accuracy is ensured only with a certain ratio of nominal currents and voltages. In this paper, structural solutions
are proposed that provide compensation for the error of their own consumption and the effect of phase shifts of
the measurement channels of the wattmeter, which allows the creation of a broadband wattmeter of transmit
power for the measurement of active power at high reactive component loads in the radio frequency range. In this
work the objects of measurement, such as throttling elements and losses in them, various types of power
converters and wireless power transmission systems areanalyzed, and recommendations are given for limiting the
influence of electric and magnetic fields created by time variables. A review of the known technical solutions of
methods and means of measuring power is given. The power meters, voltage and current converters, main types of
high-frequency shunts and methods of their calibration presented. The analysis of measuring signals, errors of the
wattmeter of the transmitted power, the current converter, the measurement of losses from the use of the pulse
generator and the losses in the inductances by the parameters of the transition process are carried out. Systems of
equations and conversion equations presented and compiled forone-channel power measurement schemes with
input links with the exception of the error of their consumption and the error of the phase shifts of the measuring
channels, by measuring the rms signals values at certain points: with an additional measurement of the shunt
voltage, with an average point of the shunt and an average point of the shunt created by the additional resistive
divider. The model of power measurement without error from own consumption and phase bias between
measuring channels is deduced and analyzed in the work. The analysis and calculation of the errors occurring in
the input link during the measurement and the uncertainty of power measurement on the basis of the model of the
wattmeter with the input link with a parallel distributed shunt containing the average point of the shunt created by
the additional resistive divider was calculated. Examples of implementation of elements of methods and tools
developed in this work are given. The results of theoretical and experimental studies allowed creation at the
enterprise of Rostok-Instrument Ltd of a voltmeter ®5053M which is an integral part of the system for measuring
power at high frequencies and device BC5155 that can be used at low and medium frequencies. The results of
theoretical and experimental researches, among which - the analysis of measuring signals, errors of the wattmeter
of transient power and current converters, the analysis of the method of measuring losses using pulsed generator,
the method of separate measurement of losses and the method of indirect measurement of losses, allowed to
improve the design of wireless power transmission system on the basis of open resonant circuits. The research has
shown the efficiency of the transmission for powering low and medium-sized devices in the industry without any
dependence on the relative spatial orientation of the emitting and receiving circuits. This opens up the possibility



of creating contactless devices that can be placed on moving parts of mechanisms where it is impossible to supply
a constant supply. Keywords - power measurement, active power, radio frequency range, phase noise, correction
of own consumption errors, losses, shunt, wireless power transmission
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