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Lincoposoni TpaHccopmatop Toka (UTT) paspabotaH ANS HYXAO 3NEKTPOIHEPreTuku, Kak
nepcnekTuBHoe nsgenune aAns cHabxeHus nHdopmauuein o NepBMYHOM TOKe LIMGPOBBLIX CUCTEM pPEnenHom
3alnTbl, aBTOMATUKN, USMEPEHUI, TENEMEXaHNKN U AUCNETYEPCKOro ynpasneHus!.

UTT coctont u3 BbICOKOBOMBTHOW YaCTW, KOHCTPYKTMBHO 3aKpernneHHOW B BEPXHEW 4acTu
N30NaTopa U HU3KOBOMBLTHOW YacTW, pacrnofioXXeHHON B OCHOBaHMU U30NATOpa, UHPOPMAaLMOHHbIA OBMeEH
mexay yactamm LUTT ocywecTBnsieTcs No ONTOBOMNOKOHHLIM MMHUSAM, NPOXOAALLMM BHYTPY U30MATOpPA.

Lincdpoeas nudopmauuss o nepBnYHOM TOKE BblaaeTcsi noTpebutento mukponpoueccopom LUTT B
nobom aBonyHOM chopmare:

* M0 OABYM M3MEPUTESNbHbIM KaHanam: oauvH OT BCTPOEHHOIO 3fieKTPOMarHUTHOro TpaHcdopmartopa Toka,
a Apyrown OT MarHUTOTpaH3UCTOPHOro npeobpasoBartens Toka B ananasoHe 0-1.2 IH;

* 1o penenHomy kaHany B guanasoHe 0- 150 IH; T.e. ¢ kpaTHOCTbIO A0 150, OT MarHUTOTPAH3UCTOPHOIO
npeobpasoBartens Toka, nNpu 3TOM obecneuvMBaeTca TpaHCcOpMauusi BCEro Cnekrtpa 4acToT Toka
KOPOTKOrO 3aMblKaHUsl, BKNOYas anepmoanyeckyto CoCTaBnsoLLyo Toka K3.

3apesepBrpoBaH 0AvH LMEPOBON KaHan Ars U3MePeHNs MEPBUYHOTO HaMpshKeHUs.

LindpoBasi nHpopmaLms 0 nepBu4HOM TOKe BblgaeTcs notpebutento mmkponpoueccopom LITT no
MFHOBEHHbIM 3HaYeHusM 12- TM BUTHbIM OBOMYHLIM KOAOM Mo 8 kaHanam B Temne 128 oTcyeToB Ha
nepuog 50 Iy, T.e. 6400 oTcyeTOoB B CeKyHAY MO KaxaoMmy kaHany. [NpegycmMoTpeHa BO3MOXHOCTb
onepaTMBHOrO M3MEHEHWs1 Yncna Todek Ha nepmog ¢ MK penenwmka (nubo MK meTponora) B guanasoHe oT
12 0o 1024, B cootBeTCcTBUM cO cTaHgapTtom COMTRADE.

Kpome ynomsiHyTbIX Bbiwe kaHanos, LITT nmeeT 4 uncpoBbix kaHana BCTPOEHHOro TECTOBOMO U
PEXUMHOro KOHTPONs, Bbldatowmux nHpopmaumio Ha MK penenwuka (nubo MK metponora).

Takas ctpyktypa UTT npuHATa B pesynbTate ucCnegoBaHMM [OCTOMHCTB W HEAOCTaTKoB
ANEeKTPOMarHUTHbIX  TpaHcOpMaTopoB  Toka, a Takke  noTpebHocTem M BO3MOXHOCTEN
MUKPOMPOLECCOPHbIX CUCTEM PeNnevHOn 3alluTbl, MPOTUBOABAPUAHON aBTOMAaTUKWU, U3MEPEHUA U obLuen
TeHOeHUUN nepexoda Ha uudpoBblie MHTErPUpPOBaHHbIE cUCTEMbl 06PaboTkN MHOPMaLUKM Ha CTaHUMAX U
NOACTaHUUSIX SHEPTOCUCTEM.

B LUTT mncnonbayloTcs Takme odeBuaHbIE JOCTOMHCTBA ANIEKTPOMArHUTHbIX TpaHCHOpMaToOpPOB ToKa
(TT), peanu3yrolnX 3aKOH 3NEKTPOMArHUTHOM MHAYKUUK (BTOpoe ypaBHeHne MakcBenna), kak BblCOKast
TOYHOCTb M CTabWbHOCTb XapakTepUCTUK, a HedOCTaToK T T, CBA3aHHbIN C HAacbILLEHMeM MarHMTonpoBoaa
anepuoanyeckon COCTaBnAwLWEeNn Toka KOpoTKoro 3ambikaHus (K3), koMneHcuMpyeTcsi MpUMEHeHuem
MarHMTOTPaH3NCTOPHOro nNpeobpasoBaTens Toka, peanuayloLlero 3akoH NonHOro Toka (nepeoe ypaBHeHue
Makceenna).

Cnepnyet OTMETUTb, YTO U3BECTHbIN HEAOCTATOK, CBA3AHHbIN C HacblleHeM MarHuTonposoga TT
anepuvoamyecKon COCTaBMSIOLLEN TOKa KOPOTKOro 3amMblkaHus (K3) n otcyTctBrem nepefaym nHdoopmawmm
O NepBMYHOM TOKE B MepBble Mepuoabl aBapUMHOrO NepexogHoro npouecca, Korga ata uHdgopmaums
Hambonee HyxHa, B paMkax 3/1eKTPOMarHUTHOro NMpuHUuMna mcnpaerieH ObiTb HE MOXET (MOCTOSIHHLIA TOK
He TpaHcdopmupyeTcs). MarHuToTpaH3ncTopHbii (MT) KOHTYp, OXBaTbIBaKOLMIA MPOBOAHMK C MEPBUYHBIM
TOKOM, peanu3yeT 3aKOH MOSTHOro TOKa W, BCreACTBME 3TOro, OAMHAKOBO XOPOLLO TPaHC(OPMUPYET Kak
NepeMEeHHbIN, TaK N MOCTOSIHHbLIV TOK (anepuoaMYecKyo cocTaBnstoLwyto Toka K3).

Kpome Toro, TpyaHocTn ¢ obecneyeHnemM BbICOKOBOSIbTHOW M30MNAUMM NPUBOASAT K PE3KOMY POCTY
Beca, obbema u ctommocTtn TT npu pocTe knacca no HanpshkeHuto (kackagHole TT B ceTsix BH n CBH), a
NCMNONb30BaHME OMTOBOJSIOKOHHbLIX JIMHWIA, MPOXOASALIMM BHYTPW BbICOKOBOSIbTHOIO M30MsTOpa pellaet
npobnemy M He NPUBOOUT K YpEe3MEPHOMY POCTY CTOMMOCTM Mpu uarotoBreHnn LUTT Ha Gonee BbICOKMINA
Krnacc Mo HanpsbkeHHo.

B poknage npvBogsTcs pesynbTaTtbl UCCMEQoBaHWA: a) METPOSIOrMYECKUX CBOWCTB OUCKPETHOM
peanu3aumm 3akoHa MOSIHOro Toka cyeTHbIM YmcrioM MT, 6) TemnepaTypHbix CBOMCTB MT 1 Ux koppekuuu,
B) CXEMHO— KOHCTPYKTMBHbIX ocobeHHocTen LITT, paboTatoLiero B 60MbLWMX 3NEKTPOMArHMTHBLIX NOMsX, T)
nporpaMMm pearnbHOro BpeMeHu [Ans mukpornpoueccopa UTT, O) CMHXPOHHOro, nocrneaoBaTeNbHOrO,
ONTOBOJIOKOHHOIO KaHamna mexgy dactamm LTT, e) ABYXHaKNoHHOW MpoxopHon xapakrtepuctukm LTT,
obecrneynBLLEl NONyYeHMEe PEKOPAHON KPAaTHOCTU Npu n3amepeHnmn Toka K3.
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A digital current transformer (DCT) is designed for needs of power industry like a perspective unit
for information supply about the primary current of digital systems of relay protection, automatic machinery,
measurements, telemechanics and dispatching control.

The DCT consists of high-voltage part, physically fixed on the high part of insulator and low-voltage
part situated on the base of the insulator. Data exchange between parts of the DCT is realized by an optical
fibers passing inside the insulator.

Digital data about the primary current is given to the process load by the microprocessor of the
DCT in any binary data format:

- by two measuring channels: one from a built-it electromagnetic current transformer, another from a
magnetotransistor current converter in the range of 0-1.2In;

- by the relay channel in the range of 0-150In; i.e. with a multiplicity up to 150, from the
magnetotransistor current converter, in addition to that the transformation of the whole spectrum of the
short circuit current is provided, an aperiodic component of the current K3 being included.

One digital channel for measuring of primary voltage is reserved.

A digital data output about the primary current is given to the process load by the microprocessor of
the DCT by instantaneous values by 12-bit binary code by 8 channels at the pace of 128 readings for the
period of 50Hz, i.e. 6400 readings per second by any channel. The possibility of operative change of
number of points for the period from the PC of relay operator (or from the PC of metrologist) in the range
from 12 to 1024 according to the standard COMTRADE is stipulated.

Except for channels mentioned above, the DCT has 4 channels of integrated test and operating
monitoring, giving an information to the PC of relay operator (or to the PC of metrologist).

Such structure of DCT is accepted as the result of investigations of merits and demerits of
electromagnetic current transformers as well as needs and possibilities of microprocessor systems of relay
protection, anti-damage automatic machinery and general tendency of transition to the digital integrated
systems of information processing on the power stations and substations of power system.

In the DCT such apparent advantages of electromagnetic current transformer (CT) realizing a law
of electromagnetic induction (the second equation of Maxwell) is used as the high accuracy and stability
characteristics, and disadvantage of CT, connected with a saturation of a magnetic circuit of aperiodic
component of short circuit current (K3) is compensated by using a magnetotransistor current converter,
realizing the law of full current (the first equation of Maxwell).

We can note that a well-known disadvantage connected with a saturation of a magnetic circuit of
CT of aperiodic component of short circuit current (K3) and with absence of information transmitting about
the primary current in the first periods of emergency transient process, when this information is most
necessary, within of electromagnetic principle can't be corrected (the direct current is not transformed).
Magnetotransistor (MT) contour enclosing the lead wire with primary current realizes the law of full current
and consequently equally good transforms alternating current and direct current (aperiodical component of
current K3).

Aside from it, difficulties with providing high-voltage insulation results in abrupt increase of weight,
volume and price of CT, at that the voltage class increases too (cascade CT in High-voltage and Ultrahigh-
voltage lines), and using the optical fibers passing through the high-voltage insulator solves the problem
and doesn't results in excessive increasing of price, at that herewith producing the DCT for more high
voltage class.

There are results of investigations in this report; a) metrological properties of discrete realization of
law or full current with counting number of MT, b) temperature properties of MT and it's correction, c)
circuit-construction features of DCT, working in high electromagnetic fields, d) real-time programs for the
microprocessor of DCT, e) synchronous, serial optical fiber channel between parts of DCT, f) dual-inclined
passage characteristics of DCT providing receiving the record multiplicity measuring the current K3.
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