YcrpoiicTBO 3anpeTa aBTOMATHYECKOI0 BKIIOYEHH pe3epBa 1/
AByxTpaHchopMaTopHbix noactanumii 20-110/6-10 kB
A.B. Bunozpaoos, kanouoam mexHuieckux HayK

ILJI. bazaes, acnupanm

KopoTkue 3aMblkaHusl HAa MIMHAX MMOJCTAHLMYU NPUBOAAT K BBIXOAY U3 CTPOS
00Opy/IOBaHUSI TOJCTAHIIMU U HEAOOTIYCKY DSJIEKTPOIHEPTUU MOTPEOUTEISIM.
Bxirouenue pesepBHOro TpanchopmaTopa Ha OBPEKICHHYIO CEKIIMIO IIIMH MOYKET
NPUBECTU K OTKJIIOYEHHUIO YacTU MOTpeOuTEeNeil pe3epBHOM cekuuH IHH. J[7s
NPEIOTBpAIlEHUs] BKJIOYEHUS PE3EPBHOTO TpaHcpopmMaTopa HA KOPOTKOE
3aMbIKaHUE CIyXaT CIocoObl U cpeacTBa 3anpera ABP. B nacrosee Bpems Ha
pPBIHKE OTCYTCTBYIOT yCTpoiicTBa 3anpera ABP kak oTaenbHbIX (YHKIIMOHATBHBIX
OJIOKOB, KOTOPBIMH MOTYT OBITb JOOCHAIIEHbI CYIIECTBYIOUIUE TIOACTAHLIUU.
EcTh  BO3MOXHOCTH OCYILECTBIICHUS 3alpeTa IIyTeM IepernporpaMMHUPOBaHUs
CYIIECTBYIOIIUX  MHUKPOIPOLIECCOPHBIX  YCTPOWCTB  PEICMHOM  3allUThl U
aBromaTuky, Hanpumep Cupumyc 2T, HO 3TO KpailHE pEeaKO NPHUMEHSETCS Ha
IIPaKTUKE B CBSI3M C HECOBEPUIEHCTBOM crnocoOoB 3ampetra ABP u orcyrctBuem
TOTOBBIX aITOPUTMOB TUISL IepenporpaMMUpPOBaHUS YKa3aHHBIX
MUKPOIIPOLIECCOPHBIX  YCTPOWCTB. OTCYTCTBYIOT TaKXe HAJECKHBIE CXEMBI
ocyuecTBieHus 3anpera ABP ¢ npuMeHeHneM JIEKTPOMEXaHUYECKUX peETIE.

CymiecTBytomme Ccrnoco0bl W CpeACcTBa 3alpeTa HE MOTYT OCYUIECTBIIATH
3ampeT NpU KOPOTKOM 3aMBIKAHUU B OTXOJISIIEN JIMHUM, KOT/Ia KOMMYTHPYIOIINAN
€€ BBIKIIIOYATENIb OCTAJCA BO BKIIOYEHHOM TNOJIOkKEHUHU. [IpennokeHHble paHee
aBTOpaMH  CrocoObl HE 00eCleunBarOT HEOOXOIMMON HaASKHOCTH. Bce 910
OPUBOAUT K 3HAYUTENIbHOMY  yuiepOy, Kak JIJisi HHEProCUCTeMbl, TaK W JJIs
norpeburtenael  Npu KakIOM BKIIOUYEHUH CEKIIMOHHOTO BBIKIIIOYATENs Ha
IOACTAHLIMA HAa KOPOTKHE 3aMblkaHuA. [I09TOMy akTyalbHOW sBISETCS 3aaada
pa3paboTKu yCTpoMCTBa 3alpeTa aBTOMATHYECKOTO BKJIIOYEHHUS pe3epBa NpH
KOPOTKOM 3aMbIKaHUM Ha IIWHAX JBYXTpaHC(HOPMATOPHOW MOACTAHLMU WIH B

OTXOIL}IIHCﬁ JIMHUH B CIIy4dac OTKa3a €€ BbIKIOYAaTCIIA.
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Heapb ucciegoBanus - pazpaboTKa yCTPOICTBa 3allpeTa aBTOMAaTUYECKOTO
BKJIIOUCHHUS pe3epBa npu KOPOTKOM 3aMbIKaHUH Ha HIMHAX
JIBYXTpaHC(HOpMATOPHOI MOACTAHIIMM WIA B OTXOASIICH JIMHUM B Clydae OTKas3a
€€  BBIKJIIOYaTes, CHOCOOCTBYIOLIEIO  YBEIUMYEHHUID  SHEPreTHYECKOU
(G (HEKTUBHOCTH MyTEM CHUXKEHHUSI BO3MOXKHBIX YIIEPOOB, CBS3AHHBIX C BBIXOJIOM
U3 CcTposi 00OpyAOBaHUS U HEJAOOTIYCKOM DJIEKTPUYECKOW HHEPruu

NOTPEOUTENSIM.

Martepuajbl 1 MeToAuKa HccjaenoBaHmii. [Iponeccel, mpoTrekaromme B
ANEKTPUYECKON LENU, XapaKTEPU3YIOTCA PA3NMYHBIMUA MapaMeTpaMu, B IEPBYIO
ouepenb 3TO TOK W HanpsbkeHwe. Ha 3HadeHMs JaHHBIX NApamMeTpOB BIUSIOT
MHOTHE (akTopbl: 000PY/I0BaHNE, YCTAHOBICHHOE B JMHUSAX M HA MOJCTAHLUSAX,
XapakTep W MOIIHOCTh NMTAaEMOW HAarpy3Kd, COCTOSIHUS KOMMYTHUPYIOIIHX
anmnaparoB U JpyrHe.

COOTBETCTBEHHO MO M3MEHEHHUIO TOKA M HANpPsDKEHUS MOXXHO CYIUTh O
pexkumax paboThl ceTu W paboTe OO0OpyAOBaHMs, YCTAaHOBJIEHHOTO B HEW. DTO
HIMPOKO UCIIOJIB3YETCS B Pa3IMYHbIX CXEMAaX YIPABJICHUS U aBTOMATH3aLlUU CETEH,
HalpuMep Ha HM3MEHEHUE TOKa PearupyroT TOKOBbIE 3alIUThl, HA W3MEHEHUS
HaIPSDKEHUS — HYJIEBBIE 3AIUTHI U T.JI.

B xozxe ananu3za ObUIO BBISIBJIEHO UTO NPU Tpex(a3HOM 3aMbIKaHUM MOPSAIOK
U3MEHEHUS TOKa U HaPsDKEHUs: OYJeT CIeayIOLIIM:

- TOSIBJIEHWE TOKa K.3. M OJHOBPEMEHHO C 3TUM HCYE3HOBEHHE BCEX
JIMHEMHBIX HAIPSKEHUN;

- HCYE3HOBEHHME TOKa K.3. (B CBE3UM C BBIXOJOM M3 CTPOSI CHIIOBOTO
TpaHcpopmaropa);

- CHW)KCHUC HANpsDKEHHsI BTOPOM Cekiuu MmuH (MpH  BKIIOYCHHH
BbIKIIIOYaTenst ABP)

- HICYE3HOBEHHE TOKA K.3.;

W3 mnony4eHHBIX [JAHHBIX, MOXHO BBIJEIHTh XapaKTEpPHbIE NPU3HAKU
CJIy4aeB 3aMbIKaHUS Ha IIMHAX IMOJACTAHLUH, & TAaKK€ B OTXOJALIEH JIMHUK NpHU

YCIIOBHUH, YTO HC OTKIIOYWJICA BBIKJIIOYATCIIb BBO,Z[HOI>'I BBIKJIIOUATENIb. JTO



HEO0OXOMMO, TaK KaK MMEHHO TMPHU JTAHHBIX YCIOBUSAX CJIEAYET MOJaBaTh CUTHAI
3arpeta ABP [2].

PesyabTrarel  ucciaenoBanuil. Ha  cerogHsmHuMd  I€Hb  aBTOMATHKa

nmojAcTaHmMKM  kjacca HampsbkeHust  110/35/10 He cmocoOHa — 3amUTUTH
o0OpyZ0OBaHHUE OT KOPOTKHUX 3aMbIKaHUM B OTXOMSIEW JHHUM KOTrJa
KOMMYTHUPYIOIIHMA €€ BBIKJII0YATENb HE OTKIIOUHIICS 110 KaKoi MO0 MpUYHHE.
Ha xadenpe «OnekrpocHabxkenue» Openl’AY Obuto cO3MaHO  YCTPOKHCTBO,
YCTPaHSIOMIEE 3TOT HEAOCTATOK U KOTOPOE MPEIHA3HAYEHO IS MOJCTAHIINM, T/1e
WCIIONB3YETCSl  DJIEKTPOMEXAHUYECKUE  YCTPOMCTBA PEICMHOW  3allUThl U
aBTOMATHKHU.

VYCTpoHCTBO BBIIAET 3aMpPET HA BKIIOYEHHUE BBIKIIOYATENS] aBTOMATHYECKOTO
BKJIIOUEHHUSI pe3epBa MpPU KOPOTKOM 3aMbIKAaHWUU Ha IMIMHAX MOACTAaHIMUA WU B
OTXOZSIIEH JJUHUHU B CIIy4ae OTKa3a €€ BBIKJIFOYaTENsl.

YCTpoHCTBO  BBIMNOJHEHO HAa METAJUIMYECKOM CBapHOM  KOpIyce ¢
WCIIOJB30BAaHUEM DJJIEKTpOMeXaHudeckux pene Ttuna PlI24, k koropomy
MOAKIFOYAOTCA COOTBETCTBYIOIIME MATYMKHU: JATYMK TOKA, MPEICTABICHHBIN B
Buje pene PT40, mogkiIF0o4eHHOE MO CXEME «HETIOJIHAS 3BE31a»

Curnan 3ampera BkiIoueHus Bbikiouarenss ABP  Beimaercs kak mipu
KOPOTKOM 3aMbIKaHUU Ha MIMHAX JABYXTpaHC(HOPMATOPHOM MOACTAHIIMHU, TaK U B
OTXOJSIEH JIMHUYU, KOTJa KOMMYTHUPYIOIIUN BBIKIIOUATENIb HE OTKJIIOUMIICS IO

KaKo¥ 0o Mpu4mnHe.



THE DEVICE BAN AUTOMATIC TRANSFER SWITCH FOR TWO-
TRANSFORMER SUBSTATIONS 20-110/6-10 kV
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Short circuit on tires substation lead to failure of the substation equipment and
undersupply of electricity to consumers. The inclusion of reserve transformer on
the damaged section of the tires can lead to disabling of the consumer backup
section tires. To prevent the inclusion of reserve transformer are shorted to the
methods and means of inhibition of the ATS. Currently there are no devices on the
market prohibition ATS as separate functional blocks, which can be upgraded
existing substation. It is possible to implement the ban by reprogramming existing
microprocessor relay protection and automation, such as Sirius 2T, but it is rarely
used in practice due to the imperfection of ways ban ABP and the lack of ready
algorithms for reprogramming these microprocessor devices. There are also no
reliable circuit implementation of the ban ABP using electromechanical relays.

Existing methods and means of the ban can not implement the ban short-
circuit in the feeder when switching its circuit breaker remains in the on position.
Recently suggested methods do not provide the necessary reliability. All this leads
to significant damage to the power system as well as to consumers each time you
switch section switch at the substation to short-circuit. Therefore, the actual
problem is the development of devices ban automated reserve short-circuit on the
tires two-transformer substation or feeder in the event of failure of its switch.

The purpose of research - development unit ban automated reserve short-
circuit on the tires two-transformer substation or feeder in the event of failure of its
switch, helps to increase energy efficiency by reducing the potential damages
associated with the failure of the equipment and the undersupply of electricity to
consumers.

Materials and methods of research. Processes occurring in the electrical
circuit, characterized by various parameters, primarily currents and voltages. On

the values of these parameters are influenced by many factors: the equipment



installed in the lines and substations, the nature and power of the load supplied, the
state switching devices and others.

Accordingly, the change of current and voltage can be judged on network
operation and the equipment installed therein. It is widely used in various control
circuits and automation networks such as a change in the current responsive
current protection voltage changes - zero protection, etc.

During the analysis, it was found that the three-phase circuit changes the
order of the current and voltage will be as follows:

- The emergence of short-circuit current and at the same time the
disappearance of all line voltages;

- Disappearance of the short-circuit current;

- Reducing the voltage of the second section of tires

- The disappearance of current KZ ;

From these data, one can identify the characteristics of tire cases substation
fault as well as the outgoing line, provided that the switch is not off main switch.
This is necessary since it is under these conditions should apply inhibit signal ATS.

The results of research. To date, automatic voltage class substation
110/35/10 is not able to protect the equipment from short circuits in the feeder
when switching its circuit breaker has not opened for any reason.

At the department "Power" was created OrelGAU device eliminates this
drawback and which is intended for substations, which uses electromechanical
relay protection and automation.

The device provides a ban on the circuit breaker automatic transfer switch
short-circuit on tires substation or feeder in the event of failure of its switch.

The device is made on a metal welded housing using electromechanical relays
type RP24, which connect the corresponding sensors: current sensor presented in
the form of relays RT40 connected on a "part-Star"

The signal circuit breaker ban issued by the ATS as a short-circuit on the tires
two-transformer substation and feeder in when the switching circuit breaker is not

tripped for any reason.



