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LUncdopoBori  TpaHcdopmatop Toka (LTT) BbINONHEH Ha ©6ase  MMKPOMPOLECCOPHOro
MarHMTOTPaH3NCTOPHOro npeobpasoBaTens Toka CO BCTPOEHHbIM 3MEKTPOMarHUTHbIM TpaHcdopMaTopoM
TOKa 1 nepefayven MHpopMaLmm ¢ BbICOKOrO NoTeHUmana Ha noTeHumarn 3emMmnm no onTOBOMOKHY.

UTT npepoctaBngeT nHdopmauunio 0 NepBUYHOM TOKe B LIMGPOBOM Buae 128 3amepoB Ha nepuog
yactoTtbl 50 Y. (c BeIGopom oT 16 oo 1024 3amepoB) NO ABYM U3MeEPUTENbHBIM KaHanam B AnanasoHe 0
1.2 IH (ot BcTpoeHHoro TT u MTIT), no penerHoMy kaHamny c KpaTHocTbio o 150 (no pesynbTatam
UCNbITAHUN), MNPUYEM peErenHbid KaHan npaBuibHO TpaHCOpMUpPYeT BECb CMEKTP TOKa KOPOTKOro
3aMblKaHus, BKIOYas anepuvogunyeckyto coctaenswoowyo Toka K3. Kpome Ttoro, UTT wumeeT kaHanbl
BCTPOEHHOTO TECTOBOIO KOHTPOMS ( HANPsXKEHUS MUTaHUSA, TEXHOMNOMMYECKNX NapamMeTpoB U T.4.).

VcnbiTaHnss NpoBOAMIUCbL  HOMWMHAmNbHBIMW  TOKaMU C  LEMbl0  OonpedeneHus MnorpewwHocTen
npeobpasoBaTenss NO W3MepUTENbHbIM KaHamam, a Takke OonbwmMyM TOKamMmuM C Uenbi MpPOBEpPKM
KpaTHOCTU npeobpasoBannsa LITT u onpegeneHns norpewHocten npeobpasoBaTtens Ansi penenHoro
KaHana.

O6paboTtka pe3ynbTaTOB TOKOBbIX WCMbITAHUA MPOBOAMUNACH HENMMHEWHbIM  (OYHKLIMOHAIOM,
YUUTBIBAIOLLMM HE TOMbKO CUHYCOMAAmNbHbIA XapakTep Toka, HO U Hannune BbICLUUX rapMOHUK B HeM. [pu
3TOM Haxoaunucb OencTBylollMe 3HadeHus U dasbl BCEX FApMOHUK, a TakkKe 4yacToTa CeTM BO Bpems
onbiToB. Ob6paboTka Benacb Mo BblIGOpPKE C M3OLITOYHOCTLIO MHGOpMauun nopsgka 200, nNpy aTOM
nony4yeHbl CTaTUCTUYECKU LOCTOBEPHO HE TOMbKO MCKOMbIE BENU4YMHbI, HO W YacTHble MPOU3BOAHLIE MO
HuMm. PacueT norpewHocTtenn LITT BbinornHeHHbIi no meTtoamke MOCTa Ha TT no nepBow rapMoHMKe
nokasblBaeT, YTO MO TOKOBOW W yrrioBon norpewHocTn LUTT cooTBeTcTBYET Knaccy 0.5.

OG6paboTka pe3ynbTaToB  WUCMbITAHUA  GONMbLMMKM  TOKAMXM  MPOBOAMITIACH  HENUHENHbIM
byHKUMOHANOM, YYMTHIBAOWMM Kak CUHycOMOanbHbI XapakTep TOKa KOPOTKOrO 3aMblKaHWus, Tak W
HanMune MOCTOSAHHOW COCTaBnsloWEen, 3aTyxawowen no IKCnoHeHTe. [lpu aToM KO3 PMUMEHT
n3bbITOYHOCTN MHGOPMauuK Obin nopsaka 85 M (PyHKUMOHAN BLIYUCHANCA C YYETOM CTaTUCTMYECKMX
napameTpoB, T.e. MOMEHTOB NEPBOro 1 BTOPOro Nopsiika, a Takke C y4eTOM HenpepbiBHOCTU U rNagkocTu
NPOM3BOAHbLIX MO KaXAoMy M3 ykasaHHbIX B Tabn. 1 napameTtpoB. PesynbTtathl 06paboTku npuBeaeHbl B
Tabn. 1.

1 2 3 4 5 6
003548 540152 -10° 1871052 002749 49.98605 90375 -10° |
003868 138542 -10%  47.80686 002827 4996135 203625 -10°
003787 207027 -10% -0.03606 002063 5029132 344125 -10%
003717 7.99557 -10°  180.00234 00297 4995329 139125 -10%
003802 7.13443 -10° 5329557 002825 4998621 103504 -10°
00374 722847 -10° 484511 -10 ° 00202 4996714 125938 -10°
003837 133505 -10% 1509909 002804 4997266 226094 -10%
003861 20115 -10% 15249044 002841 4995198 330313 107

Tabn. 1. PesynbTathl 06paboTky ocLMNNorpaMm TOKOB KOPOTKOrO 3aMblkaHWs No BCEM 8 onbiTaMm:
1- MOMEHT BKMOYEHWS BbIKIIOYATENS, OTCYUTaHHbIA OT Hayarna ocLuMnnorpaMmMbl B CEKyHAax;
2- amMnnuTyada ycTaHoBMBLLErocs 3HavyeHus Toka K3 B amnepax;
3- (haza BkMOYEHUS B rpagycax;
4 - NOCTOsIHHAs BPEMEHN 3aTyxaHusi MepexoHOro npoLecca B CeKyHaax;
5 - yacTtoTa BO Bpewms onbiTa B I'U;
6 - amnnuTyga ygapHoro Toka K3 B amnepax.

B uenom UTT obecneunmBaeT TpaHchOpMauuio BCEro CrMeKkTpa Toka KOPOTKOro 3aMblKaHus,
BKITIOYASA anepuoamnyeckyto coctaenstowyto Toka K3 ¢ TouHocTelo 3%.

B poknage npvBegdeHbl rpadvku U OCUUNIIOrPaMMbl, MOSTyYEHHbIE B PasHbiX CEpusiX 3TUX ABYX
BMAOB MCMbITAHWIA, a Takke 1 AN BCTPOEHHOIO TECTOBOIO KOHTPOSS.
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ANALYSIS OF TEST RESULTS OF A DIGITAL CURRENT TRANSFORMER
Grechuhin V.
ISPU, E-mail: grech@eef.ispu.ru

A digital current transformer (DCT) is built on the basis of microprocessor magnetotransistor
current converter with a built-in electromagnetic current transformer transmitting data from a high potential
to the earth potential by an optical fiber.

The DCT gives a digital data output about 128 measurements of the primary current for the
frequency period of 50Hz. (with an option from 16 to 1024 measurements) by 2 measuring channels in the
range up to 1.2 In. (from a built in current transformer and a magnetotransistor current converter) by the
relay channel with a multiplicity up to 150 (according to the test results). The relay channel transforms the
whole spectrum of the short circuit current properly, an aperiodic component of the current K3 being
included. In addition to that the DCT has channels of integrated test monitoring of voltage, technological
parameters etc.

The tests were carried out using rated currents with the purpose of converter the error definition by
the measuring channels, as well as using high currents with the purpose of checking multiplicity of the DCT
conversion and the converter error definition for the relay channel.

The processing of the current test results was carried out by the nonlinear functional, allowing for
both a sinusoidal nature of the current and the presence of higher harmonics in it. At that the operating
value, the phases of all harmonics as well as the frequency of the line were searched during the tests. The
processing was made on the sampling with the information redundancy of about 200. As a result
statistically valid required magnitudes and their partial derivatives were received. The DCT error
calculations made using GOST (State All-Union Standard) methods on a current transformer by the first
harmonic shows that DCT corresponds to class 0,5 on current and angle error.

The processing of the test results using high current was carried out by the nonlinear functional
allowing for both a sinusoidal nature of a short circuit current and the presence of the constant component
subsiding expotencially. The coefficient of information redundancy was about 85 and the functional was
calculated taking into account both statistical parameters, (i.e. first and second order moments) and the
continuity and smoothness of the derivatives on the parameters shown in table 1. The results of processing
are given in table 1.

1 2 3 4 5 6
003548 540152 -10° 1871052 002749  49.98605 9.0375 -10°
003868 138542 -10%  47.80686 002827 4996135 203625 -10%
003787 207027 -10% -0.03606 002063 5029132 344125 -10%
008717 7.99557 -10°  180.00234 00297 4995329 139125 -10%
003802 7.13443 -10° 5329557 002825 4998621 103504 -10%
00374 722847 -10° 484511 -10 ° 00202 4996714 125938 -10%
003837 133505 -10% 1509909 002804 4997266 226094 -10%
| 003861 20115 -10% 15249044 002841 4995198 330313 -10%

Table 1. Results of the short circuit current oscillograms processing for all 8 tests.
1- Time of turning a switch on, counted from the beginning of oscillogram (in seconds).
2- Amplitude of the steady meaning of current K3 (in amperes).
3- Phase of turning a switch on (in degrees).
4- Constant of damping time for transient process (in seconds).
5- Frequency during the tests (in Hz).
6- Amplitude of impact current K3 (in amperes).

As a whole, the DCT provides transformation of the whole range of the short circuit current
including the aperiodic component of current K3 with an accuracy of 3%.

Graphs and oscillograms obtained as a result of different sets of these two kinds of tests as well as
the same graphs and oscillograms for 4 channels of the built in integrated test monitoring are given in the
report.
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