IHOOPMAININHO-KEPVYIOUI

CUCTEMHMU HA 3AJJIZBHUYHOMY TPAHCIOOPTI

Dynamic range of the traction current harmonics is
defined as ratio of the main harmonic level (for AC TC it
is 50 Hz harmonic) to the level of the weakest harmonic.
As a result, the dynamic range for AC TC with RMS
current 200 A is 46 dB for frequency band 21-29 Hz, 55
dB for frequency bands 408432, 468-492, 568-592, 708-
732, 768-792 Hz, and 60 dB for frequency bands 4462-
4538, 4962-5038, 5462-5538 Hz. It is obvious that the
dynamic range of harmonics in these frequency bands
reaches higher values when the traction current gets higher
values.

The obtained values of the dynamic range have
sufficiently high values, and they should be taken into
account when selecting the window type.

The requirement that the duration of the harmonics
defined by the standard cannot exceed 0.3 s, together with
the restriction on the values of the frequency and time
resolutions, should also be taken into account when
selecting the window type, especially in the frequency
range from 19 Hz to 58 Hz, which contains very closely
spaced harmonics, which are specified by the standard.

For the spectral analysis of traction current, four types
of windows were selected: rectangular, Hann, Hamming
and Blackman windows with duration of 0.3 and 1 s. For a
sampling frequency of 27500 Hz and a window length of
0.3 s, the frequency resolution is 0.27 Hz for a rectangular
window, 0.54 Hz for Hann and Hamming windows and
0.81 Hz for Blackman's window, which is consistent with
the requirements of the specifications.

The results of spectral analysis of traction current
showed that the frequency resolution of harmonics, and
accordingly the relative error in determination the
frequency and the RMS value of harmonics is lower for
high frequencies in spectrum.

The type of windows used has a slight effect on the
accuracy of determining the frequency of harmonics. The
relative error of the effective value of the harmonic current
was higher for a rectangular window, and relative error
decreased in the row from the rectangular window to the
Blackman window. The values of the relative error of the
RMS current for several frequencies of the harmonics did
not meet the requirements necessary for the practical use of
the method, and this is due to spectrum leakage and
scalloping.

For windows with a length of 1 s, the frequency
resolution of the traction current was higher. than for
windows with a length of 0.3 s, and the relative error of the
RMS current and frequencies of the harmonics were much
lower, but even in this case, the relative error was high for
individual frequencies .

Since traction current has a wide frequency range, a
method using variable window length and sampling
frequency for different frequency bands of the spectrum is
perspective for using.
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YIOCKOHAJEHHSA TEXHOJIOTTi
MMACAKUPCHKHUX NMEPEBE3EHH HA
MEPEXI 3AJII3HAIb YKPATHU B YMOBAX
IHTETPALII 1O €C

B ymoBax inrterpamisi Ykpainu o €C BaxIJIMBUM €
HEeoOX1/IHICTh (pOpMyBaHHS €JMHUX CTAH/IAPTIB OpraHizaii
3aJI3HUYHUX  TACAXHUPCBKUX  TEpeBe3eHb, a  came
BIIPOBA/DKCHHSI  IIBU/IKICHOTO ITACaKUPCHKOTO PYyXY MIiX
OCHOBHMMH MICTaMH 3 HaHOUIBIIUMH MTAaCaXMPOIIOTOKAMHU.
Hyxe BurigHe reorpadiuHe MOJOKEHHS HAIIOl JiepKaBh
CIY)KUTh OCHOBOIO NI 30UIBIICHHA ITaCa)KMPOIOTOKIB y
HampsiIMKy €Bpomna-Azis. SIKimo BpaxyBaTH, IO dYepes

Hally  KpaiHy  NPOXOOWTh  JEKibKa  BaKIMBUX
MDKHAPOJHUX TPAHCIOPTHUX KOPHIOPH, TO BiIOBiIHI
YMOBH HAJaI0Th MOJIUBICTH I IBUALIATHA
KOHKYPCHTOCIPOMOJKHICTh ~ 3aJI3HUYHOIO  TPAHCIIOPTY.

Mepexka MapuipyTiB IMIBHIKICHMX O3B B YKpaiHi Mae
nyke mmpokuit cmektp. Hapasi o0’ennano KuiB 3
HaWOLTBIIMMA TIPOMUCIIOBUMH Ta KYJIBTYPHUMH LEHTPAMHU
Ykpainu. ToMy BaXXIIMBUM KPOKOM MOAATBIIOrO PO3BUTKY
€ BIIPOBA/PKCHHS IIBHAKICHOTO PyXy Ha BCIH Mepexi
3aJ3HULG Ta 3’ €OHAHHS MIBUAKICHUX JIHIA MDK A3I€I0 Ta

€Bpororo.
Buxoasun 3 1bOro, OCHOBHOIO 3aJadeio €
dhopMyBaHHS TIPOTIO3HITiST 1010 BIPOBAHKCHHS

MIBAZKICHOTO PyXy Ha MeEpexi 3ali3HuLb YKpaiHwu, 3
ypaxyBaHHSIM CBITOBOTO JIOCBily Ta CyY4aCHHX YMOB
(YHKIIIOHYBaHHS 3aJli3HUYHOI'O TPaHCIIOPTY. Bu3HaueHHs
HampsIMKiB BUCOKOIIBUIKICHUX MaricTpajied, a TaKoxX
HOPSIOK BIPOBA/UKEHHSA IUBHIKICHOTO PyXy Ha HHX
NOBHHHO 3AiHCHIOBATHCS 3 YpaxyBaHHSAM: BHUTpaT Ha
OYIiBHHUIITBO MEPEXi BUCOKONIBUAKICHUX JIHIH; PO3BUTKY
TYpPUCTHYHHX HAIPSAMKIB; HENOIYLIEHHS TPaHCIIOPTHOTO
po3'€IHAHHS OCHOBHHMX MICT i MOTipPIIEHHS TPAaHCIOPTHOTO
CTIOYYEHHS 3 iHIIMMHU CYCiTHIMU KpalHaAMU; MOXIJIMBOCTI i
JIOIUTBHOCTI (DYHKITIOHYBaHHS JCHHUX IIOI3[IB HA MEpexi
Vkpaian. ToOro TOBHHHA BHpINIyBAaTHUCS 3amavya
MiHIMi3allil BUTpaT Ha OYOIBHUITBO Ta Yacy JOCTaBKH
MacaKUpPiB MK OCHOBHHUMH MicTaMH. BrpoBamkeHHS
BHCOKOIIBU/IKICHUX Maricrpajied B kpaiHi Oyne BHUIiIHUM
He TibKM YKpaiHi, ane i €Bpori, Ta Oyne NOTY)XHUM
IMITYJTECOM JUIST PO3BHTKY HAIIOi KpaiHu.
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