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Parionam3airisg poOOTH NepeBaHTAXKYBAIIBHUX KPaHIB
Ha KOHTEHHEPHHUX TEPMIHAJIaX BaHTAXKHUX CTAHIIIN

B cTarTi po3risnaeTees MMTaHHS e()EeKTUBHOCTI BUKOPUCTaHHS TEXHIYHOTO OCHAIICHHS! KOHTEHHEPHUX
TEepMiHATIB Ta paiioHaii3auii poOOTH IepeBaHTaKYBAILHUX 3ac00iB Ta EKOHOMIYHOTO OOIPYHTYBaHHS
HEOOXiTHOI iX KUTBKOCTI Ha PO3PAaxXyHKOBHH TEPMiH €KCIUTyaTalii 3 ypaXyBaHHAM BHIUICHHS KaliTaJOBKIAJACHb
B YMOBaX OOMEKEHHX PECYPCIB.

VYV BuUmagKy KOJMM KOHTEWHEpHY IUTOMIANKy OOCIYroBYye NeKidbKa MEepeBaHTAXYyBaJIbHHUX 3aco0iB, TO
NpoCTiil OJIHIET IPyNK BaroHIB 3aJ€KHUTh BiJl IPOCTOIO IHIINX TIEPEBaHTaXyBaJIbHUX 3aCO0IB.

TakuM 9MHOM BIPOBAPKEHHS PaAlliOHATBHOI TEXHOJIOTI] YIPaBIiHHS HABAHTAXKO-PO3BAHTAXKYBAJILHUMH
3aco0aMu MOBUHHE BIJMOBIAATH TaKiil KOHCTPYKIIiI BAHTAXKHOI CTAHIIIT Ta KOHTEHHEPHOTO TepMiHAIy, 1110 naia O
MOJJIMBICTh Y TIOBHIM Mipi peami3yBaTH yCi PO3paxyHKOBI MapaMeTpH 3 HaHMEHIINMH EKCIUTyaTalliiHuMU
BUTpaTaMH.

KOHTelHepHUII TepMiHAJI, NepPeBAHTAXKYBAJBbHI 3ac00HM, BaHTa:KHi cTaHUil, KamiTaJbHUIi PEMOHT,
KoedinieHT HagifiHOCTI

IToctanoBka mnpooGaemu. 3rimHO 3 HarioHaJIBHOIO TPAHCIOPTHOKO CTPATETIEIO
Vkpaiau [1] ocHOBHa YacTHHAa BaHTaXiB, KPIM MAacOBHX, 3aIUIAHOBAHO JIO TEPEBE3CHHS B
KOHTEHHepax, TOMY 13 3arajbHOi KUIBKOCTI BaHT@)XKHUX CTaHLIN 3arajJbHOTO KOPHUCTYBAaHHS
OipIle TOJOBUHM BHKOHYIOTH poOOTYy 3 HaBaHTAXCHHSA-BUBAHTAKCHHS KOHTEHHEPIB
KO3JIOBUMHM KpaHaMU Ha KOHTeHHEepHuX TepMiHaiax 1 jume 30% HeBelnMKHX CTaHuii [2]
MaroTh KOHTEHHEPHI IUIOIAAKH 3 pOOOTOI0 aBTOKPAHIB.

Cepen pizHux BuaiB kpaHiB 10% BUMararoTh KamitajibHOro peMoHTy 1 10% - miamnsrae
cnucaHHio. Ha TpeTwHi KOHTEHHEpHUX TepMiHANIB BIACYTHI aBTOCTPONH, L0 30iTbIIyE
eKCIUTyaTallliHi BUTpaTH Ha YTPUMAaHHSA JOJATKOBOTO INTAaTy 1 3HAYHO CKOpPOUYE
e(eKTUBHICTb BHUKOPUCTAHHsS TEpPEBaHTaXXyBaJbHUX 3ac00iB, MPOCTOi SAKUX MHIOPIYHO
cknanaTh Oins 100 tuc. roa. [3] 3 SKUX TPUXOIUTHCS HA MPOCTOI MPH BUKOHAHHI PYYHUX
onepauii, 70% uepe3 BiaCyTHICTH poboTH Ta 20% uepe3 HECHPaBHICTb BiJINOBITHUX
MeXaH13MiB.

AHaJi3 OCHOBHHUX [J0cCHilkeHb i myOaikauniii. [lomoBuHAa BaHTaXXHUX CTaHIIN
3araJlbHOro KopucTyBaHHsA Ta 20% MexaHI30BaHMX AWCTAHLIA Ha JAaHUH 4Yac HE MaroTh
BIJIMOBIAHOIT 0a3u Ta 00JIaJHAHHA AJIS PEMOHTY KpaHiB, aBTOCTPOIIIB, €IEKTPOOOIaTHAHHS Ta
iH [4].

IloctanoBka 3aBaaHHsA. Ilicng BupimeHHS 3a7ad MO TNPHUBEICHHIO TEXHIYHOTO
OCHAII[EHHS KOHTEHHEPHHMX TEPMIHATIB JI0 HAJEKHOTO piBHA [5] BUHHUKae HEOOXITHICTH
patioHaizanii poOoTH KpaHiB Ta €EKOHOMIYHOTO OOIPYHTYBaHHS HEOOXiIHOI iX KITBKOCTI Ha
PO3paxyHKOBHI TEPMiH €KCIUTyaTallil 3 ypaxyBaHHSAM BUALJICHHS KalliTAJIOBKJIAICHb B YMOBax
00MEXEHUX pPecypciB, IO BUKIWKAE MOETAITHE TEXHIYHE MEPEOCHAIICHHS IICJISI BUKOHAHHS
KaIliTaJlbHUX PEMOHTIB 31 3MEHIICHHSM PiBHS HaliHHOCTI poOOTH MEXaHi3MiB.

Bukiaan ocHoBHOro Martepiany. Pe3ynpraTé mociikeHb TOKa3aly, MO KoeQilieHT
HafaiiHOCTI Ha T-My poIi, B 3alleXKHOCTI BiJl PO3PaxyHKOBOTO CTpOKy ekcmuyatamii (Tp)
MOYKHA BU3HAYUTH
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7, =0,9" exp(—, IT,), (1)

€ N, — YUCIIO KaIITAIbHUX PEMOHTIB Ut gaHoro HPM,

t; — moTOYHMH pik pobotn HPM

OnTtumanbae yncno HPM mpomoHyeTbes BH3HA4aTH 3a JOMOMOTror0 (yHKITIOHANIa
bennmana

*

__min1,087" *
Risr=ax, &K LAK)+R,, L (K AK)]
py 0OMEKEHHSX 0<AK, <AK™ KM <K, <K™" (2)
ne 1,08™" — koedirienT BigmaneHns KamiTalOBKIAACHb 3 HOPMATHBOM MPHBEICHHS

pizHOpiunux Butpat 0,08.

[Tpu bomy K™ =z"K :

: MK ZM"=N, /Ty X, 3)

ne Z —aucino HPM Ha t-My porii ekcrutyarariii;

K_ —Bapricts ognoro HPM;

AK, — oJIaTKOBI KaIlliTal0BKIIA/ICHHS [IPU 3MiHI YHCIIa KOHTeHepo-onepauii (N, )

Ha f-My POIli;

T — tpuBanicte pobotn HPM Ha npots3i 1o0u Ha -My poiii;

11, — HoMiHanbHa npoayKTUBHICTE HPM;

X, — 4HCIO0 Mo/a4 BaroHiB Ha mpotssi 7, .

®ynkuisn g, (K, AK,) - ne cymMapHi IpUBEJICHI BUTPaTH Ha t-My PO Ha TEXHIYHE
OCHAIIICHHS TEPMiHaJa 3 YpaxyBaHHSIM EKCIUTyaTalliiHUX BUTPAT HA MaHEBPOBY POOOTY Ta
IPOCTOT pyXOMOTO CKJIaay.

Oyukuionan R, [f(K,_ AK,)] — ue cymapHi BHTpaTH 3a mepiof OZHOro abo
nekinbpkox eramiB (Big t+1 mo n-1), siki mepenyrots t-my eramy. Ctan cuctemu y t-1 poumi
OynyTh BHM3HAYaTH KOINTH, IO BUIUISIOTBCS Ha IIeH piK, a J0JAaTKOBI KOINTH Ha
nepeocHarieHHs y t-my pori (AK, ) — ynpasiiHHs, SIKe BIUTUBA€ HA CTaH CUCTEMH, IPU IIbOMY

0OMEXEeHHSIM OyJie

K™ -K,  <AK, <K™ -K, . (4)
AHani3 pe3ynbTaTiB MOJEIIOBAHHS IMOKAa3aB, IO Ha ONTHMaibHEe 3HaueHHs HPM B
Meplry 4epry BIUIMBAE iX MPOAYKTHBHICTH Ta OOCAT KOHTEWHEpO-OIepalliid, KpiM TOTro
CYyTT€BUH BIUIMB YHMHHUTH TEXHOJOTIS OOpOOKM BaroHiB [6], MiAroToBKa mojmad Ta ix
TPUBAJIICTh, SIKA 3AJICKUThH Bl CXeMH CTaHIIIi Ta KOJIHHOTO PO3BUTKY BaHTAXKHHUX (DPOHTIB.
OnHi€l0 3 OCHOBHHMX NpPOOJEeM ONTUMAIBHOTO YHPABIIHHA IEPEBaHTAKYBAJIbHUMHU
npouecamu [7] € BuOip parmioHanbHOI crparterii ympaBiainHs HPM B mexax BHUKOHAHHS
po0OYOro MMKIY, KOMU HANbHICTh IX MEpPEMIIEHHS NpPU PO3PAaXyHKOBHX IIBUAKOCTAX 1
INPUCKOPEHHSIX PYXYy € BHU3HAUaJIbHOIO 3 YpaxyBaHHSM OOMEXEHb, 1[0 HAKJIAJAlOThCS Ha
napaMeTpu YMpaBIiHHS, SKI BH3HAYAIOTHCS KOHCTPYKTUBHUMH Ta EKCIUTyaTalliiHUMU
yMOBaMH (JONMYCTUMUMU IIBUJIKOCTSIMU Ta MPUCKOPEHHSIMH JUIsi KOHKPETHOI'O BAaHTaXKHOT'O
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bpoHTy [8], MaKCUMaIbHUMHU TATOBUMH 3YCHIIISIMU, €KCIUTyaTalliiHOI MPOAYKTHBHICTIO,
€MHICTIO TUTOIAAKH 1 1H.). KpuTepisimu ontumizariii MOXyTh OyTH BapTICHI mapaMeTpu Ha
BUKOHAHHS OCHOBHHUX OIEpaliil poOoYoro HUKIY 3 ypaxyBaHHSIM €HEPreTUYHHX BUTPAT y
3ajexHoCTl BiA ganpHOCTi mepemimeHHs HPM. Lli BuTpaTu BH3HA4alOTbCS OKpEMO Ha
MPOTSA31 IMOYATKOBO-KIHIIEBUX BIAPI3KIB HUIAXy [9] Ta mig dvac cTabUIBHOTO pyxy 3a
JIOTIOMOT 010 I1JIbOBOI (pYyHKLIT £

F(EY=E, +E, +E, (5)

npu cuctemi oomexens: P S P <P P <P

PT 2 Pw + })cg;ln + ll( < l@(j)’ln < VHOMtn; (6)

ne E

ons . — €KCIUTyaTalliiiHi BUTPATH NPU BHKOHAHHI, BiMOBIZHO, IOYaTKOBUX Ta
KIHLEBUX OTEpaliii;

E_ — excrityaTauiiiHi BUTpaTy npy cTaOlIbHIN IBUAKOCTI PyXY;

P, —tarosi 3ycumis;

P ,P_ — cuna onopy pyxy Ta cepeioBHILa i BITpY;

[,,l. — noexuHa mepeMilllcHHs NpPH BHKOHAHHI, BiATOBIAHO, MOYAaTKOBHMX Ta
KIHIIEBHX OTleparliii;

l,; — NOBXKMHA BAHTaXHOTO (POHTY;

[, —TpuBaliCTh BUKOHAHHS OYATKOBUX OIEpALliil.

BucHoBku:
1. Anani3 pe3yJbTaTiB MOJCIIOBAHHS pOOOTH KOHTCHHEPHUX TEPMIHAJIIB TTOKA3aB, 110

JUI KOHKPETHUX BUXIJHUX JaHMX ONTHMajlbHA JOBXWHA [ ckianae Big 2,4m no 5,3m, [, -
Big 26 no 43m 1 [, Bix 1,7mM 1o 3,9M, a ToMy JOBXKKMHA BaHTAXHOTO (POHTY Ul OpraHizamii

onTuMalbHOTrO Tpouecy ynpaiiaHd HPM noBunHa 3Haxogutucs y mexax Big 30 mo 50m,
TOOTO Ha JOBXHHY TPhOX-YOTUPHOX BAroHIB.

2. Ha icHywouuxX BaHT@XHHX CTAHIISIX JOBXWHA IUIOMAAOK JUIS PO3MIIIEHHS
koHTerHepiB ckiamae Big 100 mo 300M i Oumbine. [HTEHCHMBHICTD BUKOPHUCTAHHS JOBXHHHU
BAaHTAXKHOTO (POHTY JyXe HEe3HauHa, 10 BHUKIMKAE BEIMKHHA OOCSIT MaHEBPOBOI poOOTH,
MbKonepariitHi mpoctoi HPM 1 pyxomoro ckiany.

3. Sxmo many miuomaAky oOCIyroBye NeKiibKa KpaHiB, TO MPOCTiH OAHi€l Tpymnu
BaroHiB 3aJIeXHUTHh BiJl TPOCTOK iHMKX KpaHiB. OTXe BIPOBAHKEHHS ONTHMAIBHOI
TexHosorii ympaBmiHHgs HPM noBuHHe BiamoBigaTH Takid KOHCTPYKLII CTaHIl Ta
KOHTEHHEpHOTO0 TepMiHaNy, sfka O Jama MOXJIHMBICTH Yy TOBHIM 3M031 peamnizyBatu
PO3paxyHKOBI MapamMeTpu 3 MiHIMaJIbHIUMH €KCILTyaTaliifHuMu BuTparamu [10].
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Rationalization of Reloading Cranes at Container Terminals of Freight Stations

The article considers the issue of efficiency of technical equipment of container terminals and
rationalization of handling facilities and economic justification of their required number for the estimated service
life, taking into account the allocation of investments in conditions of limited resources.

One of the main problems of optimal control of reloading processes is the choice of a rational strategy
for controlling loading and unloading machines within the work cycle, when the range of their movement at
design speeds and accelerations is crucial given the constraints imposed on control parameters determined by
design and operational conditions (permissible speeds and accelerations for a particular cargo front, maximum
traction, operational productivity, site capacity, etc.). The optimization criteria can be the cost parameters for
performing the basic operations of the operating cycle, taking into account energy costs depending on the range
of loading and unloading machines.

In the case where the container site is serviced by several handling equipment, the downtime of one
group of cars depends on the downtime of other handling facilities.

At existing freight stations, the length of container sites ranges from 100 to 300 m and more. The
intensity of use of the length of the cargo front is very small, which causes a large amount of shunting work,
interoperable downtime of loading and unloading machines and rolling stock.

Thus, the introduction of rational control technology for loading and unloading facilities should be
consistent with the design of the cargo station and container terminal, which would allow to fully implement all
the design parameters with the lowest operating costs.
container terminal, transshipment facilities, freight stations, overhaul, reliability factor
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