TOB «TEXHIYHUW YHIBEPCUTET «METIHBECT MONITEXHIKA»
dakynbTeT aBTOMaTM3auii BAPOOGHULTBA Ta LMPPOBUX TEXHOSIOTIN
Kadeapa aBTomatunaadii, enekrpo- Ta pobOTOTEXHIYHMUX CUCTEM

ABTOPE®EPAT
KBanicikauinHoi poboTu
Ha 3000yTTS OCBITHLOrO CTYNeHa marictpa
3a nigcyMKamMmn BUKOHaHHS
OCBITHbO-NPOMECINHOT Nporpamu
«KoMm’'toTepHe KOHCTPYOBAHHA MEXaTPOHHUX CUCTEM»
3a crnieuiansHicTio 133 Nany3eBe mawmHObyoyBaHHS
Ha Temy «MopaepHi3sauifa cuctem ynpaBniHHA KpaHa MOCTOBOIO

enekTpuyHoro cneuianbHoro KM 1664.00.000 mapTeHiBCbKOro
uexy»

3n06yBay IBaH APXINOB

Kpusun Pir 2024



KBanigpikauinHot mMarictepcbkolo poboTO € pyKonuc.

Pobota BMKOHaHa Yy TexHiyHoMy yHiBepcuteTi «METIHBECT
MONMTEXHIKA»  Ha  kKadpegpi  aBTOomMaTtusauii, enekTpo- Ta
POBOTOTEXHIYHMX CUCTEM

KepiBHUK: Linmban boraaH Muxannosuu,
O.0epX.ynp., AOUEHT, OOLUEHT
Kadbenpw aBTomatuaauil,
eneKkTpo- Ta PODOTEXHIYHUX CUCTEM

3axucTt Bigbyaetbca 06 rpyaHs 2024 p. o 18:00 rog Ha 3acigaHHi
eK3amMmeHaLinHol KOMICIl (https://teams.microsoft.com/l/meetup-
j0in/19%3ameeting_YzUOOTg1ZDctODhINSOOMjUWLTK2NjYtZDZiZmIx
Z|BiYTk5%40thread.v2/0?context=%7b%22Tid%22%3a%221f6a60da-
12a6-4028-9d77-a98fa5¢c6b40f%22%2c%2201d%22%3a%2277c2500a-
6967-4dab-bab5-8e8029a27710%22%7d).

EnekTpoHHa Bepcia aBTopedeparty posmiweHa B |HCTUTYUINHOMY
penoautapii TOB «TEXHIMHWWM YHIBEPCUTET «METIHBECT
MOJUTEXHIKA» 29 nuctonaaa 2024 p.



https://teams.microsoft.com/l/meetup-join/19%3ameeting_YzU0OTg1ZDctODhlNS00MjUwLTk2NjYtZDZiZmIxZjBiYTk5%40thread.v2/0?context=%7b%22Tid%22%3a%221f6a60da-12a6-4028-9d77-a98fa5c6b40f%22%2c%22Oid%22%3a%2277c2500a-6967-4dab-bab5-8e8029a27710%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_YzU0OTg1ZDctODhlNS00MjUwLTk2NjYtZDZiZmIxZjBiYTk5%40thread.v2/0?context=%7b%22Tid%22%3a%221f6a60da-12a6-4028-9d77-a98fa5c6b40f%22%2c%22Oid%22%3a%2277c2500a-6967-4dab-bab5-8e8029a27710%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_YzU0OTg1ZDctODhlNS00MjUwLTk2NjYtZDZiZmIxZjBiYTk5%40thread.v2/0?context=%7b%22Tid%22%3a%221f6a60da-12a6-4028-9d77-a98fa5c6b40f%22%2c%22Oid%22%3a%2277c2500a-6967-4dab-bab5-8e8029a27710%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_YzU0OTg1ZDctODhlNS00MjUwLTk2NjYtZDZiZmIxZjBiYTk5%40thread.v2/0?context=%7b%22Tid%22%3a%221f6a60da-12a6-4028-9d77-a98fa5c6b40f%22%2c%22Oid%22%3a%2277c2500a-6967-4dab-bab5-8e8029a27710%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_YzU0OTg1ZDctODhlNS00MjUwLTk2NjYtZDZiZmIxZjBiYTk5%40thread.v2/0?context=%7b%22Tid%22%3a%221f6a60da-12a6-4028-9d77-a98fa5c6b40f%22%2c%22Oid%22%3a%2277c2500a-6967-4dab-bab5-8e8029a27710%22%7d

3AFAJTbHA XAPAKTEPUCTUKA KBAMI®IKALIMHOI POBEOTU

AKTyanbHicTb TeMu pob6oTu. MoaepHisauis cuctem ynpabniHHS
KpaHa MOCTOBOro enekrpuyHoro cneudiansHoro KM 1664.00.000
MapTeHiBCbkoro uexy. Cwuctemn ynpasfiiHHA MOCTOBMX  KpaHiB
noTpebyloTb OHOBIIEHHS AN NiABULLLEHHA NPOLYKTUBHOCTI, 6eanekn Ta
3HWKEHHA eHeprosuTpaT. BnpoBamkeHHA aBTOMaTU30BaHOI CUCTEMMU
KOMMeHcauili  KonuBaHb  [O3BOSIE  NOKpALWMUTK  eKkcnnyaTtauinHi
XapakTEpUCTUKM  KpaHiB Ta 3abe3neyntm IXHI  HafivHICTb Yy
MapTEHIBCLKOMY LIEXY.

MocTaHoOBKa npo6nemu. HepocTtaTHA TOYHICTb [
eHeproedeKTUBHICTb CUCTEM YMpaBIiHHA CyYacHUX KpaHiB CTBOPHOKOTb
pusMkn ons 6e3nekn Ta MNPOAYKTUBHOCTI, 0COBNMBO Y MapTEHIBCbKMX
Liexax.

MeTa AOCHiMKEeHHS. Poapobka Ta BNpOBaKEHHSA
aBTOMaTU30BaHOI eNnekTPoOMeXaHiYHOI CUCTEMU KOMIMEHcaLil KONMBaHb
4N nokpaweHHs pobotn moctoBoro kpaHa KM 1664.00.000.

3apauyi pocnigkKeHHs:

- MPOBECTU aHarsni3 ICHYH4YMX CUCTeM YynpaBmniHHA Ta MeToniB
aBTomaTtm3auil;

- po3pobutn cxemy aBTOMATU3OBAHOI CUCTEMU YMNpPaBfiHHA 3
KOMMEHcaui€e KONMMBaHb;

- obrpyHTyBaTM BUbip 06n1agHaHHA Ta anropuTMiB KEpyBaHHS;

- MPOBECTU EKOHOMIYHY OLLIHKY MOEepHi3aLil.

O6’eKT pocnimKeHHs - NpoLecn KoMneHcauil KoNMBaHb BaHTaxy y
MOCTOBMX KpaHax.

MpeameT pocnigXeHHA - cuctemMa ynpaesiHHA eNeKkTponpuBoaoM
Bi3ka MOCTOBOIO KpaHa.

Pe3ynbTtatn Ta OOFPYHTYBaHHSA 1X HOBWU3HM iHHOBALiMHOCTI.
3anponoHoBaHa cuUCTeEMa [O3BOMSE 3HAYHO 3HU3BUTU  AUHAMIYHI
HaBaHTaXeHHs, NigBuUWKUTK 6e3neKy ekcnnyaTauil KpaHa Ta 3MEHLUNTH
eHeproButpatn o 20%.

Ctpyktypa Ta obcar pobotu. PoboTta cknagaetbcsa 3i BCTyny,
YOTUMPBLOX PO3A4iNiB, BUCHOBKIB, CMUCKY BUKOPUCTAHUX [Kepesi Ta
popatkiB. 3aranbHui obcar pobotm — 90 cTOpiHOK, BKM4vae 25
pucyHkis, 10 Tabnuub. CnNUCOK BUKOPUCTaAHUX [DKepen Hanidye 45
no3uLin.

OCHOBHA YACTUHA KBANI®IKALINHOI POBOTU

Y cydacHOMy CBiTi, Ae TexXHIYHUW nporpec pPO3BUBAETLCA 3
HapPOCTaK4OK IHTEHCUBHICTIO, MPOAOBXYHOThb 3anuLaTUCa akTyanbHUMMU
3aBaaHH4, CnpsiMOBaHi Ha BCebivyHy MexaHi3auito Ta aBToMaTtm3aauito, sKi
OOKOPIHHO 3MIiHIOTb Cy4YacHi BMPOOHWUYI npouecu B PisHUX ranyssx
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eKkoHoMikn. Llopoky 3'aBnsTbCsA HOBI  MoAeni obnagHaHHs, LWo
NiaABMLLYIOTb €(PEKTUBHICTL i HAAINHICTE BUPOOHMYMX MpoLECiB, 30KpeMa
3aBOsIKW MOCTOBUM €EJIEKTPUYHUM KpaHaMm, S$IKi 3HA4YHO CrpoLLYyHOTb
TexHosorivyHi onepauii. OcobnMBOCTI TEXHOMOTMYHUX MPOLIECIB Y PI3HUX
ranysax BaXkol nNpoMUCAOBOCTI 6GesnocepefHbO BMAMBaKOTb  Ha
KOHCTPYKTMBHI XapakTEPUCTUKN TaknUX KPaHiB.

[MpakTM4HO BCi nignpMemMcTBa 3aCTOCOBYKOTb BaHTaXOMigMOMHI
MaLUMHK B pisHNX cdepax: Big OyaiBHMUTBa 1 aBTOMOOINebyayBaHHA 00
PEMOHTHUX uUexiB. MocToBi KpaHu, nopsg i3 BUKOHAHHAM OCHOBHUX
3aBaaHb, 3abeaneyvyoTb LLIMPOKUN CMNeKTp TEXHOMONYHUX,
HaBaHTaXXyBaslbHO-PO3BaHTaXyBallbHUX, MOHTaXHUX Ta CKNagCbKnX
pobiT. BoHuM npeactaBneHi B 6HaraToMy acoOpTUMEHTI pPO3MIPIB i
BaHTaXoNiAWOMHOCTI, Ae HambinblW nowuvpeHnMmn € Modeni 3
BaHTaxonignomHictio Big 5 po 320 ToHH. [Ona 11X npusoay
BUKOPUCTOBYIOTLCH KITACUYHI aCUHXPOHHI €NeKTPOaBUTYHU i3 dpasHUM
abo KOPOTKO3aMKHEHUM POTOPOM, NPUYOMY Yy CXeMi Moxe ByTu 3afdisHo
00 N'STU OBUTYHIB.

BignosigHO OO0 npuHUMNiB  CcTaHgapTmM3auil  Ta  yHidikauil
npoMmucnoBoro obrnagHaHHSA, enekTpoobnagHaHHSA MOCTOBUX KpaHiB
KOMMNIIEKTYETbCA CEPINHO BUPOBNEeHnMK ckrnagoBumu. KOHCTpYyKLUis
eNeKTPUYHOI YaCTUHM BpaxoBYye OCOBMIMBOCTI BUKOPUCTaAHHS KpaHiB, L0
BigobpaxaeTbCsl y cxemax KepyBaHHsA. Cepen 3aranbHUX BUMOr O
KpaHiB ocobnuBa yBara npuainsaeTbCs BUCOKIN  NPOLYKTUBHOCTI,
HadiMHOCTI, NPOCTOTI ekcnnyaTauil Ta 6e3neui. BogHo4vac, i3 po3BUTKOM
HOBMX €KOHOMIYHMX nigxodiB, NepwopsagHoOro 3HayeHHss HabyBae
3HWKEHHSI EHEProcnoXmMBaHHA | BUTPAT Ha eKcrnnyaTauito.

YacTtoTHe  perynoBaHHSA  NPUBOAIB  [O3BONSE  3MEHLIUTU
€HeprocrnoXmuBaHHA KpaHiB Mamxe HanosioBuHy. Kpim Toro, uen meton
cnpusie GinbWw NfaBHUM nNepexigHMM npouecam, 3HWKYE ANHaMIYHI
HaBaHTaXXEHHA Ha KiHeMaTuKy eniekTponpueody, LWo MO3UTUBHO
No3Ha4YaeTbCA Ha HAAiMHOCTI Ta AOBroBiYHOCTI 0OnagHaHHA.

KpaHun 3a3Buyan 3aCTOCOBYHOTLCA B YMOBaXx, e MPIOPUTETHUMU €
NpoayKTMBHICTE | 6e3neka. OpHak, OAHIEl0 3 KMYOBUX Npobriem
3anuwaeTbCa  po3rongyBaHHA BaHTaXy nNig 4vac pyxy, siKe 3HayHo
BNNMBaE Ha epeKkTUBHICTb poboTn obrnagHaHHS.

OgHUM i3 MOXIMBMX pieHb uiei npobnemn € BRpoOBaKEHHS
aBTOMaTU30BaHOI €JIEKTPOMEXaHIYHOI CMCTEeMM KOMMEHcauil KonnBaHb
BaHTaxy. Peani3zauia Takoro nigxogy Ha ogHOMY 3 KpaHiB AacTb 3MoOry
3MEHLUNTM PU3KK aBapin, NigBULLWTM LWBUAKICTb | HaAIMHICTL WNOro
pobotn. OkpiMm UbOro, abBTOMaTM3auia 3abe3neunTb MOXMIUBICTb
6e3neyHoro ynpaeniHHA KpaHOM nepcoHanom i3 6a3oBoo NiaroToBKOLO,
LLIO 3aranom crnpuatnmMe niaBuLLEHHIO NPOAYKTUBHOCTI NianpuemcTsea Ta
3abes3neveHHo 6e3nekn Noro npauiBHUKIB.

MocToBi KpaHu BigirpaloTe BaXnuBy pofib Y BUPOBHUYMX
npouecax, 3abesnevyroun edqekTMBHE TPaHCNOPTYBaHHS BaHTaxiB.
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Baxnueoto  npobnemord  TakMx  KpaHiB €  BUCOKMM  piBEHb
€HEProcrnoXmMBaHHS, 3HaA4Hi AOWHaAMIYHI  HaBaHTAXEHHA Ta pPU3KK
pPO3ronMayBaHHA BaHTaxy nig 4ac nepemiweHHsa. 3acTapini cuctemu
ynpaeniHHSA YacTo He 3abe3nevyloTb HaneXHOoI TOYHOCTI KepyBaHHS, O
npu3BoaNTL OO0 MiABULLEHOIO 3HOCY MEXaHi3aMiB Ta AodaTKOBUX BUTpaT
Ha PEMOHT.

MoctoBun kpaH enekTpuyHmn cnedianeHnn KM 1664.00.000
BUKOPUCTOBYETbCA B MapTEHIBCbKOMY LEXy Ta [MpuU3HayYeHun Ans
TPaHCMOPTYBaHHA BaXXKMX BaHTaxiB. KOHCTPYKTMBHO BiH CKMagaeTbCs 3
MOCTY, MEeXaHi3MiB MepecyBaHHS, NiAWOMY Ta CUCTEMU KepyBaHHA.
OCHOBHI BYy3n/ KpaHa BKMNHOYalTb XOAOBI Bi3KW, NIANOMHUN MEXaHi3M,
BaHTa)XX03axonsitoBasibHi NPUCTPOI Ta eNEeKTPONpUBOA.

MexaHiaMn nepecyBaHHSA KpaHa MOXYTb MaTu pPIi3Hi NpuUBOAMN:
LeHTpanisoBaHuK, iHouBigyanbHUin abo kombiHoBaHM. BukopuctaHHA
YaCTOTHOrO peryrBaHHA nNPUBOAIB [O03BOSISE 3HAYHO 3MEHLUUTU
3HOLWIYBaHHA [feTanen Ta MnoKpawuTh TOYHICTb ynpasniHHA. Lle
0COBSIMBO BaXIMBO ONH 3HMXKEHHSA KONMMBaHb BaHTaxy, WO € OfHie0 3
OCHOBHUX Npobnem ekcnryartauil Takmx KpaHis.

Enekrponpueog KpaHa npeacTaBneHum ACUHXPOHHUMM
OBUTYHaMK, LLO NPaLoTb Y PI3HUX pexnmax HaBaHTaXeHHS. 3aBasaku
BUKOPUCTaAHHIO 4YaCTOTHOro MepeTBoproBava OOCAraeTbCs MOXIUBICTb
perynoBaHHs WBWAKOCTI, WO MNO3UTMBHO BMNMBAE Ha MNPOAYKTUBHICTb
pob6oTn obnagHaHHs.

[ns mopaepHi3auil cuctemu ynpaeniHHA KpaHa ©Oyno obpaHo
YaCTOTHO-PeryriboBaHNN eneKkTPonpmuBo, i3 MOXIMBICTIO aganTUBHOIO
KepyBaHHA. Taka cucTtema [O3BOSISE aBTOMATUYHO KOpUryBaTu
LWBMOKICTb PYXY, 3anexHo Big HaBaHTaXEHHA Ta MNOTOYHUX YMOB
ekcnnyaTtauil. BukopucTtaHHA 4aCTOTHOro perynioBaHHA [03BOJSISE
3MEHLUNTN eHeprocnoXxusaHHa 0o 60%, 3abeaneunTn nnaBHUKA 3anyck
Ta 3YNUHKY MeXaHi3aMiB, WO 3HWXKYE AWHaAMIYHI HaBaHTa)XXeHHS,
NOKPaLLMUTN TOYHICTb KepyBaHHSA 3a paxyHOK BMKOPWUCTAHHA 3BOPOTHOrO
3B'A3KYy Ta NigBULLNTN TEPMIH CNYXON MexaHIiYHUX KOMMOHEHTIB KpaHa.

Cuctema aBTOMaTu3aLil BKIOYAE MIKPONPOLECOPHI KOHTpONepu,
AKi 3a6e3nevyloTb ynpaBfiHHA BCiMa pexumamn poboTn kpaHa. Takox
Oyno BNpoBagXEHO CUCTEMY KOHTPOSMID PO3rovayBaHHS BaHTaxy, LWO
OO03BOSIIE 3HAYHO 3MEHLUMTU PU3MK MNOLUKOSKEHHA obragHaHHa Ta
NPOAYKLUiT.

Po3paxyHOK eKOHOMIYHOro edoeKkTy rokasaB, L0 MOoepHi3auis
CUCTEMMU yMnpaBniHHA KpaHa [JO03BOMAE CYTTEBO CKOPOTUTUM BUTpaTU
nignpuemctea. OCHOBHI [pKeperia €KOHOMil BKMOYalTb  3HMKEHHS
BUTpaAT Ha enektpoeHeprito Ha 40-60% 3aBagkm 4YacTOTHOMY
peryntoBaHHIO, CKOPOYEHHSI BUTPAT Ha TexHiyHe oO6CrnyroByBaHHsS Ha
30%, OCKINbKM MexaHi3MU NpaulolTb Yy LWaAHOMY pPEeXuMi, a TakoxX
3MEHLUEHHA BUTPAT Ha PeMOHT Ha 25% 3aBOsKM 3HUMXXEHHIO 3HOLLEHHS
aetanemn.



3aranbHuUm eKoHOMIYHUK edreKT ouiHeTbea B 300-500 TUC. rpH Ha
PiK, WO [O03BOSISAE OKYNMUTU BUTPATM Ha MoOAepHi3auito npoTtarom 2-3
pokiB. TakuM YMHOM, BNPOBAXEHHA aBTOMAaTU30BaHOI CUCTEMMU
ynpasBriHHA MOCTOBUM KPaHOM CHpUSE 3HAYHOMY  MiABULLIEHHIO
ePeKTUBHOCTI BUPOOHMLITBA, 3HWXKEHHIO eKcrnnyaTauilHux BuTpaT Ta
niaBuLLEHHIO 6e3nekn poboTn obnagHaHHS.

BUCHOBKU

Y poboti 6yna ycnilwHO npoBefeHa MoAepHi3auia cucTtemu
enekTponpmBoay nepemilleHHs kpaHa. byno nigibpaHo cy4acHuin
eneKkTpoABUryH, WO BIiAMOBiAAE aKTyanbHUM cTaH4apTaM, a TaKoX
YaCTOTHWUW NepeTBOpPOBaY.

Y  pamMKkax rpoeKkTy  BUMKOHAHO  PO3pPaxyHOK  CUCTEMMU
aBTOMATU4YHOIO KepyBaHHSA erneKkTponpMBOOOM NEpeMIlLeHHs KpaHa.
[MpoaHanisoBaHO XapakTepUCTUKN MOMEHTY, LUBMAKOCTI Ta MarHiTHOro
NOTOKY aCMHXPOHHOIO ABUryHa Mif Yac BMKOHAHHSA 3aaHol Taxorpamu
PYXYy.

B ekoHOMiYHOMY po3fini 3a pesynbTataMm  pPO3paxyHKiB
BCTAHOBJSIEHO €(DEKTMBHICTb TEXHIYHOIO PilleHHA WOoA0 3aMiHW CTaporo
enekTponpmMBoay Ha HOBUM, AKMW BIiQMOBida€e CyyYaCcHUMM cTaHgapTam
perynboBaHunx enekTponpueogiB. PidyHa ekoHOMis Big MonepHisauil
obnagHaHHa ctaHoBuTb 47 081,8 rpmBHI, po3paxyHKOBUN KoemiliEHT
eekTuBHOCTI pgopiBHe 0,37, a TepMiH OKYMHOCTI KanitanbHUX
BKNafeHb ckrnagae 2,6 pokn. TakMm 4YMHOM, OOBeAEeHO AOUiNbHICTb
BNpoBagXeHHA CUHTE30BaHOl CUCTEMW aBTOMATUYHOIO KEPYBaHHS.

AHaniTU4HMN  OrNS4  BUSIBMB  ICHYHOMI  CUCTEMW  KOMMeHcawil
KONMMBaHb BaHTaxy y BaHTaXonifiMMaribHUX KpaHax, ix nepesaru Ta
Hegonikn. 3 ornggy Ha pesynbTaTtM  aHanisy niaTrBepaeHo
aKTyanbHiCTb pO3pobkM aBTOMATM30BAHOI CUCTEMW  KOMMNeHcauii
KOSiMBaHb BaHTaXy ANS NigUOMHUX KpaHiB.

[na peanisauil Uiel cucteMn 34iMCHEHO PO3PaxyHOK MOTYXXHOCTI
ABUryHa nepecyBaHHS Bi3Ka, a TaKOX MNepeBipKy MOro 3a KpUTepismu
HarpiBy i nepeBaHTaxyBasnbHOI 30aTHOCTI. PO3pobneHo cXxeMo-TeXHIYHI
pilLeHHs, nigibpaHo HeobxigHe obnagHaHHA Ons  BAPOBaMXKEHHS
CUCTEMM KOMMEHCcaUil KONMBaHb BaHTaxy. [JOCniapKeHHs nokasanu, wo
BUKOPUCTAHHA CUCTEMM KOMMEHcauil 3Ha4yHO 3MeHLUYE BennYnHy
KOSIMBaHb BaHTaXy NOPIBHAHO 3i 3BMYAWHUM YaCTOTHUM KepyBaHHSAM.

MEPENIK MYBNIKALIV 3A PE3YIIbTATAMW BUKOHAHHA
KBAJTI®IKALIMHOI POBEOTU

1. Tsymbal B.M., Arkhipov I.I. Modernization of the control
systems of the bridge crane of the marteniv workshop. International

4



scientific conference “MININGMETALTECH 2024 — The mining and metals
sector: integration of business, technology and education”. conference
proceedings (November 28-29, 2024. Riga, the Republic of Latvia). Riga,
Latvia: “Baltija Publishing”. 2024. Vol. 2. P. 104-107. URL:
https://doi.org/10.30525/978-9934-26-506-8-151

AHOTALIA

Apxinos IBaH IBaHOBMY. MofepHi3auisa cucTtem ynpasSiHHA KpaHa
MOCTOBOrO eneKTPUYHOro crneuianbHoOro KM 1664.00.000
MapTeHIBCLKOro Lexy. - KeanigikauinHa npaus Ha npasax pykonucy.

KBanicpikauinHa poboTa Ha 3000yTTA OCBITHLOrO CTYMNEHSA MaricTpa
3a cneuianbHicTio 133 «lanyseBe MawuHoOOyayBaHHA». Ol
«Komn'toTepHe  KOHCTPYIOBaHHA  MeXaTpoHHMX cuctem» - TOB
«TEXHIYHUI YHIBEPCUTET «METIHBECT MOMNITEXHIKA», Kpusui
Pir, 2024.

MeToo Uiel po3pobKM € NiaBULLEHHS NPOAYKTUBHOCTI poboTu
MapTEHIBCLKOrO  LexXy  nignpMemMctBa  LWISIXOM  BApOBamKEHHS
aBTOMaTU30BaHOl  eneKkTPOMEXaHIYHOI  CUCTEMM, HKa  KOMIMEHCYeE
KOSIMBAHHS BaHTaXy B NiANOMHUX KpaHax.

[lna QOCArHeHHs1 nNocTaBfieHOl MEeTU B MaricTepcbKi gucepTrauil
BUPILLEHO TaKi 3aBOaHHA:

1) BMKOHaAHO aHaniTU4YHWUK Ornsig 3aBAaHb i MeToAiB NigBULLIEHHS
HaginHoCTI, 6e3nekn Ta epeKTUBHOCTI pobOTM KpaHOBOIro rocnogapcTea;

2) nNpoBeAeHO Po3paxyHOK, Nepesipky Ta BMBIp CMNOBOIT YaCTUHU
aBTOMAaTM30BAaHOI CUCTEMM;

3) po3pobreHo aBTOMATU30BaHy CUCTEMY KEPYBAHHS.

OB’ekT gocCnigpKeHHA € npouecu KomneHcauil KonMBaHb BaHTaXy
nif Yac NOCTynanbHOro pyxy MOCTOBOro KpaHa. [peamMeT gocnifkeHHs €
cuctema KepyBaHHSA LUBWAKICTIO efiekTpornpuBoda Bi3ka MOCTOBOrO
KpaHa.

MeTtoan pocnimkeHHs. [Ons BMKOHaAHHA 3aBAaHb, MOCTaBMEHUX Y
poboTi, 3acCTOCOBaHO: KNacW4Hi MeToau Teopil aBTOMAaTUYHOIO
KepyBaHHSA; TeOpit0 KepyBaHHS erieKTponpuBogamMu 3MiHHOIO CTPyMy;
MeToaAM MaTeMaTUYHOIro MoAenNtOBaHHS.

Y nepwomy po3gini  po3rnsHyTO BaXMMBICTb MoAepHi3auil
MOCTOBMX KpaHiB MapTEHIBCbKMX LEXIB AN MiABULEHHA €(EeKTUBHOCTI
pobotn Ta Gesnekn. OnucaHoO OCHOBHI  npobnemn: BUCOKE
€HEepProcrnoXXmMBaHHA, 3HaYHi OMHAMIYHI HaBaHTaXXeHHs1 Ta Hebesneka
KONMBaHHA BaHTaxy. Po3rnsaHyTo nepeBarn 4acTOTHO-pPeryrnbOBaHUX
NpuBOAIB, SIKi 3HWXKYIOTb eHeprocnoxmBaHHa Ao 60%, 3abesnedvyoTb
NNaBHICTb PYXIB i 3MEHLUYIOTb HaBaHTaXXEHHSA Ha MexaHi3Mun. 3a3HayeHo,
O aBTOMaTu3auid [O03BOSIUTb  MiHIMI3yBaTU pPuU3NKM aBapin Ta
NiABULWLMTY 3PYYHICTb yNpaBriHHA 0bnagHaHHAM.
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Y ppyromy posgini getanbHO ONUCaHO KOHCTPYKLiIKD MOCTOBOMO
KpaHa: Tunu 6Ganok (ogHobGankoBi, ABobankosi), MexaHi3Mu
nepecyBaHHs, BaHTaXXO03axonsoBasnbHi NPUCTPOI  (rakn, rpendepwu,
MarHiTn). PoarnsHyTo ocobnmBocCTi ekcnnyaTauil KpaHiB B Pi3HUX yMOBaXx,
y TOMY 4MCIi Ha BIAKPUTUX MangaH4yMkax Ta B CEUCMIYHUX 3O0Hax.
[MpoaHanisoBaHO ICHYyK4Yi CUCTEMW YNpaBmiHHA, 30KpemMa penenHo-
KOHTaKTOPHI Ta Cy4acHi MiKpOnpoLuecopHi 3 YaCTOTHUM pPerysitoBaHHAM.
Po3rnaHyTo nepesarn niaBHOrO peryritoBaHHS LUBUAKOCTI Ta YCYHEHHS
ANHAMIYHUX HaBaHTaXeHb. OnucaHo KiHeMaTU4Hi CXemMun NigNoOMHUX
MexXaHi3MiB, pefykTopiB i cuctem nepefadi pyxy. BusHayeHO OCHOBHI
napamMmeTpu poboTn MexaHi3aMiB Ta BNNMB MOAEPHI3aUil Ha 1X HAAINHICTb.

Y TpeTtbOoMy po3gini BubpaHo obnagHaHHA Ona  MoaepHisauil
MOCTOBOrO KpaHa, po3pobreHo cxeMn aBTomMaTmsauii Ta 3anpornoHOBaHO
IHHOBAUiNHI pilleHHsa AOnsg iHTerpaudii NOAWHOMALLMHHOIO iHTepdency.
[MfpoBegeHO TecTyBaHHA CUCTEM KOMMEHcauii KONMBaHb BaHTaxy Ta
PO3paxyHOK OCHOBHUX NnapameTpiB.

Y yeTBepTOMY pO34iSii NpoaHanisoBaHO BUTPATW Ha MOEPHi3aL,ito
KpaHa, BKMtovaroun npuadbaHHsa obnagHaHHS, MOHTaX i HanawTyBaHHS.
Po3paxoBaHO €KOHOMID, 9Ky MOXHa OOCArTU 3a pPaxyHOK 3MEHLUEHHS
€HEepProcnoXmBaHHs Ta BUTPAT Ha TexHiYHe obcnyroByBaHH4. [poBeaeHo
aHarnia nepiofy NoOBEPHEHHS IHBECTULIN Y MOAEPHI3aLito.

KntoyoBi  crnosa: aBTomMaTtu3saduis, YaCTOTHUMN peryndarop,
eHeproeekTBHICTb, MOCTOBMW KpaH, 4YacTOTHUMA MepeTBoploBay,
peayKkTopu, MoLepHi3aLis

ABSTRACT

Arkhipov Ivan Ivanovich. Modernization of the control systems of
the crane of the bridge electric special KM 1664.00.000 of the Marteniv
workshop. - Qualification work on manuscript rights.

Quialification work for obtaining a master's degree in specialty 133
“Industrial mechanical engineering”. OPP "Computer Design of
Mechatronic  Systems" - LLC "METINVEST POLYTECHNIC
TECHNICAL UNIVERSITY", Kryvyi Rih, 2024.

The purpose of this development is to increase the productivity of
the March shop of the enterprise by introducing an automated
electromechanical system that compensates for the fluctuations of the
cargo in the lifting cranes.

To achieve the set goal, the following tasks were solved in the
master's thesis:

1) an analytical review of the tasks and methods of increasing the
reliability, safety and efficiency of the crane industry was carried out;

2) calculation, verification and selection of the power part of the
automated system were carried out;
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3) an automated control system was developed.

The object of research is the process of compensation of load
fluctuations during translational movement of a bridge crane. The
subject of the research is the speed control system of the electric drive
of the overhead crane trolley.

Research methods. To fulfill the tasks set in the work, the following
are applied: classical methods of the theory of automatic control; theory
of control of alternating current electric drives; methods of mathematical
modeling.

In the first chapter, the importance of modernizing the bridge
cranes of the Marteniv workshops for increasing the efficiency of work
and safety is considered. The main problems are described: high energy
consumption, significant dynamic loads and the danger of load
oscillation. The advantages of frequency-regulated drives, which reduce
energy consumption by up to 60%, ensure smooth movements and
reduce the load on mechanisms, are considered. It is noted that
automation will minimize the risks of accidents and increase the
convenience of equipment management.

The second chapter describes in detail the design of the bridge
crane: types of beams (single-beam, double-beam), movement
mechanisms, load-catching devices (hooks, grabs, magnets). Features
of operation of cranes in various conditions, including on open platforms
and in seismic zones, are considered. The existing control systems are
analyzed, in particular relay-contactor and modern microprocessor with
frequency regulation. The advantages of smooth speed regulation and
elimination of dynamic loads are considered. Kinematic diagrams of
lifting mechanisms, gearboxes and motion transmission systems are
described. The main operating parameters of the mechanisms and the
impact of modernization on their reliability are determined.

In the third section, the equipment for the modernization of the
bridge crane is selected, automation schemes are developed, and
innovative solutions for the integration of the human-machine interface
are proposed. Testing of load fluctuation compensation systems and
calculation of main parameters was carried out.

The fourth chapter analyzes the costs of crane modernization,
including the purchase of equipment, installation and adjustment. The
savings that can be achieved through reduced energy consumption and
maintenance costs are calculated. An analysis of the period of return on
investment in modernization was carried out.

Keywords: automation, frequency regulator, energy efficiency,
bridge crane, frequency converter, reducers, modernization



