All this leads to the fact that the closed steel magnetic cores of current trans-
formers are subject to strong saturation with aperiodic current components and, con-
sequently, to a sharp decrease in their magnetic permeability. This leads to an unac-
ceptable increase in the errors of such current transformers in transient modes. Partic-
ularly large errors occur when a residual magnetic flux of the aperiodic component of
the magnetizing current is retained in the magnetic circuit of the current transformer.

It should be borne in mind that it is much more difficult to provide the neces-
sary accuracy of the operation of CTs in transient regimes than in established ones.
To improve the performance characteristics of CTs in steady-state and transient
modes allows the use of new methods for constructing CTs (for example, optoelec-
tronic CTs), and by using the following methods of limiting errors:

e creating paths for the aperiodic component of the primary current in addi-

tion to the CT magnetization branch;

e increasing the magnetic permeability of the magnetic circuit in saturation

mode;

¢ elimination or reduction of residual induction in the magnetic circuit;

e Limiting the maximum working induction in the CT magnetic core and re-

ducing the magnetic permeability.

In the transient process, the transformer begins to operate in saturation mode,
I.e. When the magnetizing current grows much faster than the working magnetic flux.
There are several ways to combat the residual magnetization of the core, as with one
of the main causes of saturation.

One of the methods is the use of current transformers with cores without steel
having linear properties. But the use of such current transformers can be very limited,
due to the low power of the secondary windings. The second method (the most com-
mon) is the production of cores made of electrical steel having non-magnetic gaps.
This method, in comparison with the use of cores without steel, allows the construc-
tion of smaller cores. However, in Russia, current transformers with such cores have
not been manufactured and are not manufactured.

BOIIPOCBI BHEAPEHUA MUKPOITPOLHECCOPHbBIX YCTPOUCTB
PEJIEMHOMU 3AIIIMTHI

P.C. Atakumues
ToMCKHI NOJIMTEXHUYECKUN YHUBEPCUTET

OHUH, 39C, rpynna SAM6b

BHeapenue MHUKPOMNPOIIECCOPHBIX YCTPOUCTB peneiiHoi 3amutel (MYP3) B
HACTOSIIIee BPEMS BbI3BIBAET PsJl BOIPOCOB Yy CIEIHAINCTOB, paboTaOMMX B 00ja-
CTH DHEPTETHKHU.

HecMotpst Ha TO, uro MVYP3 0061a1aloT OrpOMHBIMU TPEUMYLIECTBAMU 10
CPaBHEHUIO C, HAIIPUMED, DIEKTPOMEXAHUUECKUMU 3aIIUTAMU, TAKKE CYIIECTBYIOT U
mpoOJIeMbl TIPU UX BHEAPEHUU M MCIOJIh30BaHMH. B wactHOCTH, B [1] oT™MeuaeTcs,
YTO PEKOHCTPYKIIMS PEICHHOI 3alUThl U aBTOMATHKHU YK€ CYLIECTBYIOLIEro 00beKTa
3aHMMAET JOBOJBHO MPOAOJDKUTENBHOE BpeMs. Kpome Toro, B 3T0T nepuon, co3zaa-

28



I0TCSI OIPE/ICIICHHbIE HEY100CTBA JIsl IEpPCOHAa, T.K. HApsAIy C YCTapEeBIIUMU 3allu-
TaMH MCIIOJB3YIOTCS MHKpomnpoueccopHble. Takxke, npu wucnosibzoBanun MYP3,
MHOTOKpPATHO YCJIOXHSETCA Tpoleaypa nepenayun uHbopMmanuu nepcoHaniom P3A
TUCIIETYEPY.

B [2] BooOmIie cTaBUTCS MOJ COMHEHHE IEIecCO00pa3HOCTh HMCMIOJIb30BAHMUS
MYVYP3. IIpuBoasTcs, B YaCTHOCTH, CIEAYIOIINE apTyMEHTBI:

® BBICOKAs CTOUMOCTh MYP3,

® BO3MOXXHOCTb XaKE€PCKHUX aTakK,

® OTCYTCTBHE YHUBEpcalbHBIX 070K0B MYP3 (B ciydae HEOOXOIUMOCTH UX

3aMEHBbI),

® HEJO0CTAaTKW KPUTEPHEB OLEHKU HajiexxHOCTH MY P3.

Kak moka3zbiBaeT ananm3 [3-5], y4eT CKpBITBIX OTKA30B MPU OLICHKE HAJEHKHO-
ctu MYP3 sBisiercs akTyalbHbBIM JJIs CIELMAIMCTOB Bcero Mmupa. CaMonarHocTuka
MYVYP3 B psae ciaydaeB He IMO3BOJsIa OOHAPYKHUTHh CKPBITBIA OTKa3 3alUThl, YTO
MPHUBOJWIO K aBapuiHBIM cuTyanusM. COrjacHO CTaTHCTUYECKUM JaHHBIM [6], Ha
2013 ron nmokasatenb npaBuiIbHON padoTel MYP3 - 99,12%, niis snekrpoMexaHuue-
ckux — 99,27%. OTka3bl 00yCIOBIEHBI B IEPBYIO OUYEPEIb OLIMOKAMU U3rOTOBJIECHUS
— 22% u moHTaxa — 30,5%.

B nmanpHeuieM IUIAHUPYETCS pacyeT MOKa3aTesie HAaACKHOCTU YCTPOMCTB
MVYP3 1o cratucTiyeckuM JaHHBIM POCCUUCKHX M 3apyO€KHBIX KOMIAHUN M UX
aHanus.
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