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O. B. HembIkuHa

WCCJIEJOBAHUE ITPOIIECCOB B CETH, MU TAIOIIEW TPYIITY
YACTOTHO-PEI'YJIMPYEMBIX IPUBOJOB 1JIsI KPAHOBBIX YCTAHOBOK
Annomayusn. Paccmampusaemcs 63aumnoe 6nusHue 21eKmponpueo008 KPAHOGbIX MEXAHUIMOE HA 3HAUCHUE KO-

ahpuyuenma eapmonux 6 numaroujeli cemu npu UCNOIb30BAHUU YACTOMHO-peyaupyemozo npugooa kpaua. CpaeHu-
saemcs 3HaueHue Kodpguyuenma 2apMOHUK HA HU3KOL CIOPOHE NUMAWe20 mpaHc@opmamopa u Ha 6xooe npeoopa-

30eamejiil 4acnomeal.

O. B. Hemukina

JOCIIIZKEHHSA IMTPOIECIB B MEPEKI, AKA )KUBUTDH I'PYITY YACTOTHO-
PEI'YJIBOBAHUX IMPUBOAIB JJI51 KPAHOBUX YCTAHOBOK

Anomauin. Pozenadacmocs 63aemHuti 8NauU8 eneKmponpusooie KpaHogUux Mexamismie Ha 3HaveHHs Koegiyicuma
2aPMOHIK 8 MEPedHCT HCUBNEHHA NPU BUKOPUCANHE YACMOMHO-PeyIb08aH020 npusooa kpaua. Ilopieniocmocs snayven-
HA KoeiyicHma 2apMoHiK 3 60Ky HU3bKOI Hanpyeu mpanc@opmamopa u Ha 6x00i Nepemeopreaiad Yacmonu.

0. V. Nemikina

INVESTIGATION OF THE PROCESSES IN THE NETWORK, THE SUPPLY GROUP
VARIABLE-SPEED DRIVES FOR CRANE SYSTEMS

Abstract. The mutual influence of the crane mechanism to harmonic coefficient in network for variable frequency
drive is considered. Compares the value of the coefficient of harmonics on the low side of feeding transformer and the

input frequency converter.

Brenenue. I1o3uTHBHEIN OIBIT psiia HOPTOB Y Kpau-
HBI CBHJIETEIBCTBYET O TEXHUKO-)KOHOMHUIECKON L[ENIECO-
00pa3HOCTH MOJIEpHHU3ANH TTapKa HOPTaJbHBIX KPAaHOB C
LIETIBI0 3aMEHBI ABHTATeNIel ¢ (pa3HBIM POTOPOM U CHCTe-
MO PenerHO-KOHTaKTOPHOIO YIpPABJICHHS HAa ACHHXPOH-
HBIE KOPOTKO3aMKHYTBIE IBUTATENIA C YACTOTHBIM YIpPaB-
neruem (UY). YacroTHoe yrpaBieHHE KpaHa OCYIIECTB-
JISIETCS C TIOMOIIBIO JIBYX3BEHHOI'O IpeoOpa3oBaTesl Jac-
torsl (ITY) ¢ N aBTOHOMHBIMU MHBEPTOPAMH HATIPSDKCHHS
(AVH-IIIMM) mmst n mBuratenei Ha Beixome. Ha Bxome
YCTaHOBIICH OOLIMH BBIIPSIMUTEND C pEKyIlepanyer mek-
TPOPHEPIUU B MUTAIOIIYIO CETh AJIS OXHOrO MOPTAIBHOrO
KpaHa. HMccrnenoBaHus NPOBOJWINCH Ha NPHUMEPE IOp-
tanpHOro kpaHa «Coxom» (rpy30moabeMHOCTBIO 16 T)

[2].

AHau3 npeabIAyIIUX uccaeaoBanmii. Panee B pa-
6orax [1,2] uccnenoBanuch SHEPrONPOLECCHl U TOTEHIIH-
aJl PHEProcOepEeKeHUsI B CETH, NMUTAIOMIEH WHANBUIYaTb-
HBII YacToTHO—perymupyemsiii npusox (UPIT). B naunno#i
cratee paccMoTpena pabora rpymmsl YPIT npu paznmy-
HBIX Harpy3Kax IMOpTalbHBIX KPAHOB.

Hens padorel. VccnenoBanue B3aMMHOTO BIHMSHUS
JIEKTPOIIPUBOAOB KPAHOBBIX MEXAaHU3MOB B IHTAIOLIHN
CETH C yYETOM IapaMeTpOB IIHHOIIPOBOAA.

Matepuan u pe3yJbTaThl HccaeqoBaHusA. OOmuii
BBIPSMUTENb C pPEKyINepalyeil 3JIeKTPO3HEPTHH B TH-
TAIONIYI0 CETh, paboTaromuii B 4-X KBaJpaHTaxX MEXaHH-
YEeCKOW XapaKTEepUCTUKH, mony4mi Ha3Banue 4QS npeood-
pa3oBarenb. BriroueHHe ympaBIsSieMBIX KIIOUeH mpeol-
pazoBarenst (IGBT — TpaH3uWCTOpOB) OCyIIECTBIIETCS
CHHXPOHHO C COOTBETCTBYIOIIMMH IHOAAMH, TO €CTh
mpeoOpa3oBaTellb CTAHOBHUTCSA «IIPO3PAYHBIM» U OOMEH
SHEPrHel NMPOMCXOANUT B 3aBHCHMOCTH OT Pa3HOCTH Ha-
NPSOKEHUS BBIPSIMUTENS W KOHAEHcaTtopa (mibTpa B
3BeHe BRIpsMteHus [1].

ITo Tomonmorun cxemsl AEKTPOCHAOKEHUS TIOPTaIIh-
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HBIX KpaHOB (PHUCYHOK) ObLTa CO37aHa cxeMa 3aMeIleHHsI
nuTaromei cetu. [InTanue mopTagbHOro KpaHa OCyIecT-
BISIETCS  OT  OXHOTPaHC(HOPMATOPHOW  ITOJICTAHIINU
¢ TpanchopmaTopom TM-1600/10 wuepe3 xabenbHYIO
a0 AB 6 (3x120 + 1x50) u MarucTpaibHbIA MIMHO-
mpoox IIIMA 2500. JIns ympaBiieHWS aCHHXPOHHBIMH
JBUTATEISIMU NIPEIYCMOTPEHHBIH suk crioBoit (S1C).
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Puc.1. OnHonuHelHas cxema 3IIeKTPOCHAOKEHUS
MOPTaJIbHBIX KPAaHOB

Jlisi wccneoBaHusT SHEPTONPOLIECCOB B CETH, IH-
tatomeid rpynmy YPII mopranbHBIX KpaHOB, ObLIa II0-
CTpoeHa MoJieib B mporpamMmmuoM makere MatLAB/Simu-
link co cenyrommmu TOMyIEHUAMH:

— WCTOYHMK IHUTaHMS MPECTaBIICH CHCTEMOW CHHYCOU-
JTANIBHBIX CHMMETPUYHBIX HaNpPsDKCHUH;
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— COIPOTHBIICHHE MUTarommel cetu gassl A, B, C unen-
THUYHBI ¥ PaBHBI MEXILy COOOH;

— aKTUBHOE COIPOTHBIICHUE JIPOCCENSI HE YUUTHIBACTCS

— HeJIMHEHHbIE BoJbTaMIIepHble xapakrepuctuku IGBT
TPaH3UCTOPOB, JHOAOB ANIPOKCUMHPOBAHBI METOIIOM
KYyCOYHO-JIMHEHHOM annpoKCUMalny;

— n AUH-IIIMM u N coOTBETCTBEHHO MOAEPHU3ZHUPO-
BaHHBIX JBHraTelied 3aMEHEHbI HCTOYHUKOM TOKa, pabo-
TAOIIEM B PEKUME TOTpeOIeHns (BBIMPAMUTEIBHBINA pe-
JKHM) WM B peXKUME reHepanuu (pekiuM peKyrnepaTHBHO-
T'0 TOPMOXKCHHUS).

3uavennst ko3 durmenta rapmonuk Toka THDI Ha Bxome ITH u cropone HH tpancdopmaropa

n el T2 T3 44 HH TpaHC(bOpMaTOp:
TpaHncdopmaropa | HHAMBHAYIbHBIN [TH
THDi 59,3 % 40,4 % 68,6 % 69,6 % 92,4 % 51,63 %

Ha Bxone YPII ycraHOBIIEH Ipoccenb HHAYKTUBHO-
cteio U, = 6,6 % (S, ) i obecriedenust dJIeKTpoMar-
HUTHOH COBMECTUMOCTH.

HcenenoBanne 37eKTPOMAarHUTHBIX MPOIIECCOB B ce-
tn mratoruid [TY1, 1142, 1TY3,11494 npousBoamics Uis
CIIEAYIOIINX YCIIOBHM:

— ITY1 paGoTaer Ha HOMHMHAJIHLHOM TOKE B BBINPSIMHU-
TETFHOM PEKHIME,;

— IIY2 pabGoraer Ha HOMHHAJIHHOM TOKE B PEKHME pe-
KyTIepaTHBHOTO TOPMOXKEHHS;

— ITY3 pabGoraer Ha xomoctom xome (XX) BeipsiMu-
TEJIbHBIA PEKUM;

— IIY4 paGoraer Ha XX B peXnMme peKylnepaTUBHOTO
TOPMO>KEHHSI.

HomuHaneHBII TOK B peXWMe BBIIPSMICHUS W B
pPEeKHME PEKyNEepaTUBHOTO TOPMOXKEHHUSI PACCUUTAH W3
ycioBust OalaHca aKTHBHON MOIHOCTH Ha BXOZIE M BBIXO-
ne ITY.

JlaTunKy TOKa yCTaHOBIJIEHBI Ha BXoze Kaxaoro IT4
n Ha ctopore HH muraromero tpancdopmatopa. ITokasa-
HHSL CHUMAIOTCSI 38 OJIUH reprof (Iocie OKOHYAHUS Iie-
PEXOIHOTO MPOLEcca).

Paznoxxenne Toka W HampsokeHus B psn Pypee u
pacuer ko3hduuuenta rapmonuk Toka (THDI) ocymect-
Bisuics ¢ momoinpio FFT-analysis. 3nadyerust koaddumm-
€HTa TapMOHHMK TOKa TMpeAcTaBieHbl B Tabmmue. [is
CpaBHEHWS B Hel mpencraBieHbl 3HadeHust THDI mus
Tpancdopmaropa ¢ nHAMBUAYaIbHEIM [TH omHOro KpaHa.
JIns1 naHHOM CXEMBbI MUTaHUSl CONPOTUBIICHUS MUTAIOIEH
CeTH NpHBeAEHBI K MontHocTH [14.

BeiBoabl. Kak BHIHO W3 TpUBEACHHON TaOIHUIIH,
3HaYCHHE KOA(PUIMIEHTA TapMOHHK TOKAa COCTaBIIACT
okouio 70 % mpu MambIX TOKAX KaK B PEKHUME BBIIPSAMIIC-
HUSA, TaK U B PEXHME PEKyNEepaTHBHOTO TOPMOKCHHS.
[Ipu Tokax, OMM3KMX K HOMHHANHGHOM, 3HAUCHHUS KOI(-
¢uIHeHTa TapMOHUK TOKAa 3HAYMTENBHO CHIDKAIOTCS H
Haxomarcst B mpenenax 40...59 % . 3uauenne THDI Ha
cropae HH muraromero tpanchopmaTopa pe3Ko yXyia-
maercs (yBenmmuuBaercs) mo cpasHenunto ¢ THDI mrs T4
u cocranisier okono 100 %.

3nauenwne THDI npu muranun rpymnmsr YPIT Ha cro-
pore HH Tpancdopmaropa HaMHOTO Xyxe
(92,4 %) 1o cpaBuenuto ¢ uamuBHAYansHOM YPIT (51,63
%) TpH COOTBETCTBYIOIIEM TOKE HArpy3KH, TO €CTh MOILII-
HOCTh HCKaKEHUSI TeHEpUpYeTCsl B 3HAYMTEILHOM cTere-
HH B IUTAIOIIYIO CETh U BBI3BIBACT B HEHl JOTIOIHUTENb-
HBIE TTOTEPH.

Jns ymensmenus ko3ddunuenra rapMOHUK HA CTOPOHE
HH mumraromero tpanchopmartopa menecoodpasHo ycTa-
HOBWTH OOIIMA pe3oHaHCHBIH (uabTp (Ha 5 u 7 rapmo-
HHKY) KaK HauOoJee ACNICBBIl U HAIE)KHBIN BMECTO HH-
IUBHIyanbHOTO QrumbTpa mnsd kKaxkmgoro ITH. Omgrako
OKOHYATEJIFHOE pelleHne OyIeT NMPUHATO IOCie Aaib-
HEHIIero WMCCIeNoBaHWS M TNPOBEICHHS  TEXHUKO-
9KOHOMHYECKOT0 00OCHOBaHUS.
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