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CTPYKTYPA U CNOCOB YMNPABJIEHUA TATOBbIM ACUHXPOHHbIM
SANEKTPOMNPMBOAOM PYOAHUYHOIO KOHTAKTHO-
AKKYMYJNIATOPHOI'O 3JNIEKTPOBO3A

IIpusedeno obocHosanue CcmMpyKmypbl MmA208020 ACUHXPOHHOZO INEKMPONpueooa pyOHUUHO20 KOHMAKMHO-
AKKYMYTIAMOPHO20 3]1eKMPO803a C WUPOMHO-UMNYIbCHOU MOOYAAYUE HANPAICEHUS NUMAHUSL U CNOCOO YNpaeieHus
um. Buinonnen ananusz @popmul Kpueotl HANPANXCEHUA U MOKA NPU MpaneyeudaIbHOM 3aKOHe YIPAeieHUs.
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bamapes, KOHMAKMHAA CEMb.

IocranoBka mpodJieMbl. B maxrtax u pyaHumkax YKpawHBI SKCIDTyaTupyercst 0oiee 3,5 ThICSY KOHTAKTHBIX U
aKKyMYJISITOPHBIX BJICKTPOBO30B JABAALATH PA3IMYHBIX TUIOB. [IpakTHUECKW BCE 3TH 3JIEKTPOBO3BI 000pYIOBaHBI
HEeaHEepro3(h(HheKTUBHBIMI BUJAMH TATOBBIX 3JIEKTPONPHBOAOB MOCTOSIHHOTO TOKa C KOHTAKTHO-PE3UCTOPHBIMHU
cuctemamu ympasineHus [1]. CoBpeMeHHbIE TEHACHINHU PAa3BUTHS 3JIEKTPONPHBOAA TUKTYIOT HOBBIC HANPABICHUS U
MIEPCIIEKTUBBI IPUMEHEHHSI ACHHXPOHHOT'O YaCTOTHO-PETyIHPYEMOTo TATOBOTO JIEKTPOIPUBOJA.

AHaJIN3 MpeIbIAYHINX HCCIeI0BaHMil N MyOanKkanmii. B rocieaHue rojpl B OTEUECTBEHHBIX [IAXTaX U PYAHUKAX
Havalikd TMOSABIATBCA JABHO OXUAACMBIC SKCIUTyaTallMOHHUKAMU SKCIICPUMCHTAJIbHBIC 06pa3uL1 3HepF03(1)(1)eKTI/IBHbIX
anextpoBo3oB ¢ IGBT-npeoOpazoBarensiMu HalpspKEHUsT TUTAHKSL TSArOBBIX acMHXpoHHBIX asuratened (TAN) [1, 2].
Yeunusmu y4€HBIX M MAalIMHOCTPOUTENEH Ha OCHOBE HAayUYHBIX M3bICKAHMH BO3ZHMK M HOBBIH JJISI OTEYECTBEHHOU
TOPHOW MPOMBIIIIEHHOCTH BHJI PYJHUYHOTO BJIEKTPOBO3a — KOHTAKTHO-aKKyMYJISITOPHBIH [2], MOTydYaromuil muraHue
kak ot koHTakTHOH cetH (KC), Tak u oT TaAroBoii akkymysaropnoii 6atapeu (TAB) [1, 2].

Heasp cratem — pazpaboTka 3HeProdH(HEeKTUBHON CTPYKTYPHI TSATOBOTO acCHHXPOHHOTO anekTponpusona (TADII)
KOHTaKTHO-aKKyMYJISITOPHOTO 3JIEKTPOBO3a M CIIoco0a yIpaBIeHUs HM.

H3ao:xxeHne oCHOBHOro Martepuaja. OOBEKTOM UCCIENOBaHWN SBIAETCS pa3paboTka CTpykTypbl TADJII
PYOHHYHOTO KOHTaKTHO-aKKyMYJISTOPHOTO 3JIEKTPOBO3a [2].

AHanu3 3MeKTpoMarHUTHEIX mporeccoB B TADII 6a30BoH CTPYKTYpPHl «MHBEPTOP HANPSKCHHUS — aCHHXPOHHBIN
JIBUTATENb PYAHUYHOTO 3JEKTPOBO3ay, MOIYUCHHBIX B [2], MO3BOIMIM CAENATh BHIBOJIBL, YTO B YCIOBHSX, XapaKTEPHBIX
JUISl PYZAHUYHOT'O 3JIEKTPOBO3HOTO TPAHCIOPTA, peajibHbIe 3HaYEeHHs TI0TePh SHEPIUU 3HAUUTENbHBI, 3 KO3()(DUIINEHTBI,
XapaKTCpU3yromnue HECMHYCONIaJIbHOCTh KpHBOﬁ HaIlpsOKEHUS Ha aCMHXPOHHOM ABUTraTeJI€, UMCHOT 3HAYCHUSA BBIIIC
JONMYCTUMBIX. TakuM 00pa3oMm, C LENbl0 IMOBBIMIECHUS 3HEProdQPEeKTUBHOCTH TATOBOTO KOMIUIEKCA, CYIECTBYET
HEOOXOJMMOCTh YJIYYLIEHUs] XapaKTEpPUCTHUK IpeoOpa3oBaHUsl SHEPrHH, YTO MOXET OBITh JOCTUTHYTO BBIOOpOM
palMOHAIBHOM CTPYKTYphl CHCTEMBI IIPHBOJA M cIlloco0a yNpaBieHHS YpPOBHEM HampsokeHust mutaHus TAJ]
nocpeactsom LIMM.

Opnak, cnoco6 MM nanpspxenns nutanus TAJ] mMeeT cBOM HeraTHBHEIC MOOOYHBIE Y(PQEKTH B HATIPABICHUH
JIOTIOJTHUTENBHBIX, MPUCYIIUX 3TOMY CIOCOOY MOAYJSINH, MOTEPh 3IEKTPHUECKOW dHepruu. YacTh 3THX mpodieM,
cBsi3aHHbIX ¢ mnpuMmeHeHueM [IIMM HanpsokeHusi, pemiaeTcs NPUMEHEHHUEM allbTEPHATUBHOM CXEMBbI TSATOBOTO
3JIEKTPOIIPHUBO/IA, YIPOILEHHO TIpeACTaBIeHHON Ha puc. 1. [4].

OKOHOMHIO DJJIEKTPO’HEPTHMH JaeT CHW)KEHHE IMHAMHYEeCKMX MOoTeph MoIMHOCTH B [GB -TpaH3ucTopax
ANbTEPHATHBHOM cXeMbl 3a cueT npuMeneHus [IIMM HampspkeHHs 1Mo 3aJaHHOMY 3akoHY [2, 4]. [elicTBuTensHO, amst
(hopMHPOBaHUS TIOJIOKUTEIFHOM TOJTyBOJIHBI BEIXOJZHOTO HANPSDKEHUS 33/1€HCTBOBAaHBI TPAaH3UCTOpHBIE Moaynmu DP u
MP . IlpyueM MP BKIIIOYEH NOCTOSIHHO B TE€YEHHE MOJYBOJHBL, a DP Monynupyer. B pe3ynbrare MocT UMeeT ABa
COCTOSIHHSI.

AnbTepHaTHUBHAsI CXeMa IpeoOpa3oBaTels MO3BOJISIET IPOCTHIM 00pa3oM (hOPMHUPOBATS JIFOOYIO KPUBYIO BBIXOJHOTO
HarpspkeHus, ucnone3yss MM HanpspkeHHss NpHM TOJHOM YIPaBJICHUHM, W3 KOTOPBIX 00pasyroTcsi TpeOyemble
CHHYCOMJAJIbHBIC WJIU Tpaleueua1albHbIC 01"1/16a}01111/1e KpUBBIC.

Ha ocHoBanum mpoBegeHHOro B [2] wuccienoBanusi (OpPM  BBIXOJAHOTO HANpPsDKEHUs IpeoOpasoBares,
pexomeHayercst otaaTh npennourenue VM HanpspkeHHst NUTaHMS TATOBBIX JBUTATeNel TpareleuJIaibHOW, a He
CHHYCOMIAJIbHOM, OCKOJIbKY OHA 00ecreYrBaeT MUHUMAIIbHBIE KOA((MHUIIMEHTH! NCKaKEHHUS! MTUTAIOIIET0 HAIIPSHKSHUS
W BBICIIMX TrapMoHHMK. Ha puc. 2 mpuBeneHbl MakcuManbHas TpaneuewjainbHas kpusas LIIWM HampsokeHust mpu
HOMUHAJILHOM HANPSOKCHUH NIUTAHUA (/. =U , W KpUBAs TOKa, moTpedIsIeMoro 01HO(A3HBIM MOCTOM.

© Cunuyk O.H., Boinanacenko C.H., [llokapes /[I.A., 2013
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Pucynok 1 — Ynpowennas cxema aromeprnamuenoco TADII
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PucyHOK 2 —ﬂuaepaMsz mpaneueuc)aﬂbHoeo HANpAMCEHUA U numarueco moka mocma npu U, =U, -

Ha puc.3. mpuBeieHbl HaNpsDKEHUs M TOKU IIPU TpaleleUfalbHOM 3aKoHe (OPMHPOBAHMSA HANPSDKEHUS HPU
Hanpsokenuu U, <U,; .

Kak BUIHO W3 amarpaMM TOKOB, CKayKoOOpa3sHOE H3MEHEHHE TOKa Al,, TMOTPEOISEeMOro anbTepHATHBHBIM
npeoOpasosaresneM, He Gonee [, ., CIENOBATEIbHO, BABOC MEHBbIUE, Y€M B CTAHAAPTHOM Tpex(asHOM HHBEpTOpE.
Takum 00pa3oM, €MKOCTh BXOIHOTO (DHIBTPOBOTO KOHJICHCATOpa B aIbTEPHATHBHOM CXEME 3JIEKTPOIPHBOAA

He00XoarMa BABOC MEHBIIIE, YEM B CTAHIAPTHON CXEME.
bonee Toro, xak BuMAHO U3 pHC.2, HpH HanpskeHmn U,, =U, Ha HHTepBaie [;;/3,,,277/3] He Tpedyercs

ocymectBisiTh LIIMM HanpsbkeHust B ogHodasHeIX MocTax. TakuM 00pa3oM, AMHaMUYEcKHe notepu MomHocty B IGB-
TPAH3UCTOPHBIX MOCTAX CHIKAKOTCS HA TPETh [0 CPABHEHHIO C HPESALICCTBYOMIM U, -~ <U ;-
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Pucynok 3 — [uaspammul nanpssicenusa u numaiowux mokos npeobpazoeamens npu nanpaxcenuu U, r <U,

BeiBoabl. 1. B paboTe npemiokeHa CTpPYKTypa PperyjIupyeMoro 3JIEKTPONPUBOIA PYIHHYHOTO BIIEKTPOBO3a,
XapaKkTepu3yoLlascs: HaIM4MeM B cXeMe IpeoOpas3oBarens Tpex OAHO(A3HBIX WHBEPTOPHBIX MOCTOB, BKIIOYEHHEM
OOMOTKH ABHTATENS B «PA30MKHYTBIH TPEYTOJIEHHUKY.

2. YrpasieHue HHBEpTOPHBIME MocTamu Onoka mutanus TAJL ocymectBisiercs nocpeactsom LINM HanpsoxkeHUS
10 TpameueujanpbHoMy 3akoHy. IIpeano)keHHbIH CHOCOO MO3BONMT CHU3UTH YHCIO KOMMYTAaLUMH B CHJIOBBIX
TPAH3UCTOPOB 3a CUET NPUMEHEHUs AIBTEPHATUBHON CXEMbI IpeoOpa3oBaTens, ClIeA0BaTeIbHO, YMEHBIINTE YPOBEHb
MOTEPh IEKTPUIECKON SHEPTUH B KOHTYpPE Ipeodpa3oBaTens.

3. Ynpasnenue ¢ ucnosibp3oBanneM acuHXpoHHOH [IIMM HarpshKeHUs TO3BOJIMT CYLIECTBEHHO (B/IBOE) YMEHBUINTh
€MKOCTb KOHEHCATOPHOTO (GriIbTpa.
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Crpykrypa i cnoci0 ynpapiaiHHSI TSATOBMM ACHHXPOHHHM €JIEKTPONPHUBOJOM PYAHHKOBOI0 KOHTAKTHO-
aKyMyJISITOPHOTO eJleKTpoBo3a. HaBeneHo OOIpYHTYBaHHSI CTPYKTYPH TSATOBOTO ACHHXPOHHOI'O €JIEKTPOIPUBOAY
PYJHHUKOBOTO KOHTaKTHO-aKyMYJISTOPHOTO €JIEKTPOBO3a 3 LIMPOTHO-IMIYJIbCHOIO MOJIYJIALIEI0 HAIPyrd *KHUBJICHHS i
crnoci0 ynpaBiiHHA HMM. BuUKOHaHO aHami3 (OpPMH KpUBOi Hampyrd 1 CTpyMy MpW TpareleigaabHOMy 3aKoHi
yIpaBIiHHS.

Kntouogi cnosa: waxmuuii enekmpogo3, O08UYH ROCHMINHO020 CHMPYMY, MA208a AKYMYIAmopHa oOamapes,
KOHmMaKmmua mepesyca.
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The Structure and Method of Drive Asynchronous Electric Mine Contact Battery Electric Locomotives Control.
In the mines of Ukraine, operating more than 3500, twenty different types of contact and battery electric locomotives.
Almost all of these types of electric locomotives equipped DC electric traction with contact-resistor control systems.
Current trends in the motor dictate new directions and perspectives of the frequency controlled asynchronous traction
drive. The development of energy-efficient structure of asynchronous traction drive contact - battery electric and
structure of the algorithm and its management object of research in the paper is developed with the participation of the
authors of the structure of the traction induction motor miner contact-battery electric locomotive. An alternative design
of the transmitter allows a simple way to form any curve of output voltage using PWM voltage directly with the full
control of which produced the desired sinusoidal or trapezoidal envelope curves. The substantiation of the structure of
the traction induction motor miner contact-battery electric pulse-width modulated power supply and a method of
controlling them. The analysis of the shape of the voltage and current for trapezoidal control law. Shows the curves of
current and voltage trapezoidal control law. The analysis of electromagnetic processes in traction induction motor
drives the basic structure of a voltage inverter - mine electric induction motor. The proposed method allows to reduce
the number of switching power transistors, and hence reduce the level of electric power losses in the inverter circuit,
and control using asynchronous pulse width modulation voltage will significantly (by half) to reduce the capacity of the
filter capacitor. It is thus apparent that the method of PWM voltage vector can uniformly generate sinusoidal voltage
simultaneously in all three phases, and thus is implemented as an algorithm-phase PWM voltage vector PWM is
performed by six switching of the IGB transistors at each period of the modulation. In addition to implementing the
algorithm of vector PWM voltage holds a two-fold transformation parameters.

Key words: mining electric locomotive, DC motor, pulling the battery, the contact network.
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