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NCCIEAOBAHMUME CIIOCOBA PASMEIIEHUSA TEXHUYECKUX CTAHIIUU

Carropos C.b.
TanKeHTCKUI HHCTUTYT HHXKEHEPOB JKEJIE3HOJOPOKHOr0 TpaHcopTa (TamkeHt, Y30ekucTaH)

B Hacrosiee Bpems opraHuzanys IepeBo30K Ha JKEIe3HOAOPOXKHOM TPAHCIOPTE CBs3aHa C MepepabOoTKOH 1M0e3/10B U
BAaroHOB B MYTH clefoBaHus. PazMelieHne u OCHAIEHUsS] TEXHUUECKUX CTAHIIUN UTPalOT OCHOBHYIO POJIb MPH BBIMOJ-
HEHWE OpraHW3alMy TEepeBO30YHOro mpomecca. becrepeboiiHas paboTa TEXHMYECKHMX CTAHIMKA OOECIIeUYMBAIOT CTa-
OMJILHOCTD JKEJIE3HOIOPOMKHOI'0 TPAHCIIOPTA B IEJIOM. PacCTOsSHIE MKy TEXHUISCKUMHU CTAHITUSAMH ONPEACICT Mpo-
JOJDKUTENIBHOCTH pabOTHI JIOKOMOTHBHO# Opuraabl, 3¢ (GeKTUBHOE HCITONb30BaHHS JTOKOMOTHBA, HEOOXOIUMOE KOJTHYE-
CTBO JIOKOMOTHUBHBIX OpHUTajl U JOKOMOTHBOB JIJIS BHIMOJHEHHS IUIaHA TIEPEBO30K, a TAKXKE YIyUIIaeT OCHOBHBIC ITOKa-
3aTenH KeJe3Hoi noporu. OJHAaKO 3a4acTyro MOE3/HbIE JIOKOMOTHBBI HE BHIIOIHAIOT CBOU MOCTABJICHHBIE 3a/1a4H U3-3a
HEXBAaTKU BPEMEHH JIOKOMOTHUBHOW OpHUTajibl ISl TOTO, YTOOBI JOCTABHUTH IOE3 10 OJIMKAMIICH TEXHUIECKOM CTaHIINY,
a TaKKe M3-3a HePaIMOHAIHHOI'O MCIIOJIh30BAHUS HOPMATUBHOI'O BPEMECHHU JIOKOMOTHUBHOM OpHuraapl. B cBs3u oxuma-
HHEM JIOCTAaBKH BCTYIAIOIIYIO B CMEHY JIOKOMOTHBHYIO OpHUTay J0 JOKOMOTHBA YBEIMUYUBAIOTCS IPOCTOX BarOHOB Ha
MIPOMEXYTOUHBIX CTaHIMAX. Bce 3TO 3aTpyaHSET ynpaBlieHUEe JBIKEHUE MTOE3/I0B U CHIKAET CKOPOCTh MPOABMKECHUS
BaroHOB Ha JKeJIE3HOIOPOXKHOM TpaHcropTe. Llenb mccieoBanmst COCTOUT B pa3padoTke crocoda pa3MelieHne TeXHU-
YECKUX CTAHIIMM Ha >KEJIE3HOMOPOKHOM TMOJUTOHE MPH 3JIEKTPOBO3HOM Tsre. JIJIg AOCTHKEHUS MOCTAaBICHHOU IENH
NoTpeOyeTcst PelnTh Cenyloye 3aaaui: 0000IeHHe OCHOBHBIX MTApaMEeTPOB Pa3MEIeHUs] TEXHHYECKUX CTaHIUY;
OMpeICIICHUE YHUCia MOMYPEHCOB MEKIY TEXHUICCKHUMHU CTAHITMSIMH TIPU pa0dOTe OMHOM JIOKOMOTHBHOM OpHIajbl; MO-
HCK HEOOXOIUMOTO KOJMYECTBO CMCHBI JIOKOMOTHBHOHN OpHraibl; ONpe/CiCHHE PACCTOSHUS MEKIY TEXHHUCCKUMHU
cTaHimsAMHU. MeTon uccienoBanus 6a3upyercs Ha 000OIIEHNH U aHAJIM3€ CYIIECTBYIOIINX PE3YJIbTATOB IPH HAXOXK/Ie-
HUU paIMOHAIBHOTO pa3MeleHHs] TEXHUUECKUX CTaHIUN. BhIsBIEHO, 4TO B IEPBYIO OUepeb I pallMOHATILHOTO pa3-
MEIICHUs] TEXHUUECKUX CTAHIMHA HEOOXOIMMO OMPEICIIUTh TATOBOE IJICUO JIOKOMOTHBA. [IpH onpeesieHUH THHBI TS-
TOBOT'O IIeYa paCCMOTPEHBI CIIOCOOBI HCIOIB30BaHUS JIOKOMOTHBA I10 MTPOIOJDKUTENBHOCTH pabodero BpeMeH: OTHOM
JIOKOMOTHBHOM Opuranoi. PanmoHanpHOE pa3MeIleHre TEXHUICCKUX CTAHIIUHI 10 TPEI0KEHHON METOTUKE 00eCIIeur-
BaeT JIBIXKCHHUE MMOC3/I0B C HANMCHBIIIMM YHCIIOM CTOSTHOK JIJIS1 CMEHBI JIOKOMOTHBOB, JIOKOMOTHBHBIX OpUTajl 1 OCMOTpa
MOJIBU’KHOTO COCTaBa.
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BBenenue. B PecnyOnuke VY30exkuctan B
T'0JIbl HE3aBUCUMOCTH PEAJIM30BaHbI HOBBIE MTPO-
eKThI HKCIIE3HOJOPOKHBIX JIMHHUH, a TakkKe Ia-
paJUIeTTbHO HIIET MPOIIeCC ICKTPUPUKAIIIH Ke-
ne3Hou goporu [1-3]. Pacmupsitorcst mexayHa-
pOJHBIC CBSI3U PecmyOnuku, KOTOPBIC BIHSIOT
Ha YBEJIMYCHUE TPAH3UTHOTO TPY30IOTOKA, IKC-
nopTta U ummnopta [7-9]. B coBpemeHHOM Mupe
CBOEBpPEMEHHAs JIOCTaBKa rpys3a, clada ToBapa
TPY30BIQJIENbIly TOYHO B CPOK OIpEIeIseT
YPOBEHb Pa3BUTOCTH W DKOHOMHYECKYIO CTa-
OmIbHOCTH rocynapcTsa [4, 6]. Pabota u ocHa-
IICHUE TEXHWYECKUX CTAHIIMHA, WX PacIoJiokKe-
HUE B CETH XKEJIC3HBIX JOPOT BIHUSET HA CPOKHU
JOCTaBKH rpy3a [5].

[lepexoa AM3eTbHOMN TSTU MOE3/I0B HA 3JICK-
TPUYECKYIO, N3MCHCHHE HAIPABJICHHM, & TaKkKe
MOBBIIIICHUU TPY30TIOTOKAa B Y30CKHUCTaHE 3a-
TPyOHSET pPabOTy HEKOTOPBIX TEXHHYECKUX
craHiuii. HepanmoHanbHOE — pacIioyioKeHUe
TEXHHYECKUX CTAHIUU TPHUBOJIUT K CHIDKECHHUIO
WCII0JIb30BaHNE JIOKOMOTHBOB, TaK KaK Ha

y4acTKaxX B OKMJAQHHH HOBOH CMEHBI JIOKOMO-
TUBHOW OpHTaabl MPOCTaWBAIOT TPAHCIIOPTHBIC
CpelCcTBa. 3a4acTyl MCIOJIb30BaHUE JIOKOMO-
TUBOB cocTaBisier npumepHo 10 wacos. Hc-
MOJIB3YIOTCS JIBa CIOC00a OOECTICYCHHS JIOKO-
MOTHBHOW OpHTaabl - NMPUKPEIUICHHBIE M BBI-
3bIBHBIC. [IpuKpernieHHbIe TOKOMOTUBHBIE OpH-
raJil pacroJiaraloTcsi Ha TeXHHYECKUX CTAHIIHH
B OXKUJIaHUM OpUTaJbl M3-32 HEXBATKA BPEMEHHU
€316l 10 CIEAYIOUIMA TEXHUYECKOW CTaHUWH, a
BBI3BIBHBIC HE OTPalaTHIBAIOT O KOHIIA CBOIO
cMmeny. [lnst pemeHust 3Toil mpoOeMbl HYXHO
MEPECMOTPETh pa3MelleHHe OCHOBHBIX TEXHH-
YEeCKUX CTaHIINH.

Bo3nukaer He00X0OAMMOCTh B YTOUHEHUU U
JOTIOJTHEHWH CYIIECTBYIOIMIUX M pa3padoTke 00-
Jiee TOYHOro crocoba pa3MelleHHs] TeXHU4Ye-
CKUX CTaHIMH Ha J>KEJIEe3HOJOPOKHOM  IIOJIHU-
roHe. B pa3nuyHbIX TUTEpaTypHBIX UCTOYHUKAX
TOBOPUTCSL O PAIlMOHAIFHOM pa3MEIICHUH TeX-
HUYECKUX CTaHIMH, TPU ITOM MHOTHE DPEKO-
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MEHJalu1 He 000CHOBaHbl. B CBs3M ¢ 3TUM B
JaHHOW padoTe pelialTcs CleIyIoIne 3aJaun:

- palMoOHalIbHOE pa3MELIEHUE TEXHUUYECKUX
CTaHLUU B KEJIE3HOJOPOKHOM CETH;

- MOBBIIIEHUE CTENEHU HCIOJIb30BaHUS JIO-
KOMOTHBA.

OnpeneneHne OCHOBHBIX IapaMeTpoOB
PALMOHAJILHOIO Ppa3MelleHUs] TeXHHMYeCKHX
craHuMi. PaccTosiHME MeXIy TEeXHUYECKUMH
CTaHLMSIMU HYXKHO OIPENENSITh C MOMOILBIO TS-
roBoro ruieua (puc. 1). TsAroBoe miae4yo 3aBUCUT
OoT paboThl OJHOM JIOKOMOTHBHOM Opuraapl u
HCI0JIb30BaHUS IOKOMOTHBA 3TOM OpUTa oM.

A B

Puc.1. Cxema pacnosioxxeHrne TEXHUUECKHX
CTaHIUH.

[IpoAOMKUTENBHOCTh MCHOJIB30BAHUS  JIO-
KOMOTHBa OJHOW JIOKOMOTHBHOW Opuramoi
oTpeeNsieTcs o MpeIIoKeHHO hopmyie:

N = Xk, +(Yk, + Zky)n < B, (D)
rae X — HopMa BpEMEHU CMEHbI TIOKOMOTHBHOM
Opuraspl, 4; k; — K03 (ULIUEHT, YYUTHIBAIOIIHMA
CMEHBI JJOKOMOTUBHOM OpUTabl CBBIIIE HOPMBI,
Y — HOpMa BpeMeHM pa3MeHa COCTaBOB IIpU
000pOTE JIOKOMOTHBA HAa TEXHUYECKOM CTaHIIUHU,

i
=

w, = w, Ao, Mo, TP o, W, D o o
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4; ky — KO3QPUIMEHT, YUUTHIBAIOIINI pa3MeHbI
COCTaBOB CBBILIE HOPMBI; Z — BpeMsI X0Ja JIOKO-
MOTHBA MEX]Iy TEXHUUECKUMHU CTAaHIUAMU, Y; k3
— KO3(pQUIMEHT, YUUTHIBAIOIIUN 3a7CpPKKU B
JBUKEHUH MEXKy TEXHUYECKUMU CTaHIUSAMU; 7
— YKCII0 TOJypercoB JIOKOMOTUBHOM Opurabl B
CMeHe; B — HOpMa NpOJ0JIKUTEIBHOCTH OJTHOM
CMEHBI JIOKOMOTUBHOU Opuransl (B AKIUOHEp-
HOM 00I11ecTBe «Y30€KHCTOH TEeMUp HyJuiapu»
MPOJIOJKUTENBHOCTh OJIHOM CMEHBI paboThl JIO-
KOMOTHBHOM OpHUTrajpl B OCHOBHOM YCTAaHOBIIE-
Ha B pazmepe 12 u).

OTcrozia 4nucio MoaypeicoB OJTHOM JIOKOMO-
TUBHOM Opuraabpl B CMEHE ONIpENENeTcs I0
cnenytomei hopmyie:

pe N-Xk @)
(Yk, + Zks)

JUis yMEHbIIEHUsI MPOCTOSl JOKOMOTHBA B
O’KUJAHUHM CMEHBI CJenyrollas NPUHUMAOIIAs
JIOKOMOTHBHasi Opurajga HaxOJIUTCS HAa TEXHU-
YECKOM CTaHLIUU.

Yucno nomypemcoB MeEXJy TEXHUYECKHUMH
CTaHLMSIMU TPEXKJIE BCETO 3aBUCUT OT BPEMEHU
xoJa moesna. Yem JUIMHHEE TATOBOE IUIEYO U
paccTosiHUE MEXAY TeXHUYECKUMU CTaHLUSMHU,
TE€M MEHbILIE YUCIIO MOITYpEeNcoB, COBEPIIAEMBIX
nokoMOTHBOM (puc. 2). Ecnam 1mokoMOTHBHOM
Opurazie HeI0OCTaTOUYHO BPEMEHU Ui COBeplle-
HUS CIIEAYIOIIEro NoJypeiica, TO JOKOMOTHUBHAs
Opurazia MEHSETCS WU 0KUJIAET BPEMSI CMEHBI
ee MPUKPEIUIEHHOH OpHUrajoi.
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5 paGoTH B 4 pasa
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—
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Bpema padoTelTOKOMOTHBHON OPHIAIBI

Puc.2. Yucno nosnypeiicoB Mex1y TEXHUYECKUMHU CTaHIUSAMU MpU paboTe
OJIHOH IOKOMOTUBHOM OpHrajbl
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[lo nelicTByromuM B HACTOSIIEE BpPEMS IO-
JIO)KEHUSIM  DJIEKTPOBO3, BBIJIAHHBIA M3 JIETIO
MIPUIKCKH, JIOJDKEH BO3BPATUTHCS OOpaTHO B
Jeno JUlsl MPOU3BOJACTBA NPOQUIAKTUYECKOTO
OCMOTpa WM IUIAHOBBIX BUIOB peMoHTa. I[Ipu
9TOM 3JIEKTPOBO3bI KAXK/IbIE TPOE CYTOK JOJIKHBI
npoxoauTh Tekymui ocmotp TO-2. Vcxons u3
3TOr0, MOXHO ONPEAEIUTh HEOOXOAUMOE YUCIIO

JIOKOMOTUBHBIX Opuraj, 3KCILUTyaTHPYIOIIHUX
JIOKOMOTHB B TEUEHUE KAXKBIX TPEX CYTOK:
72
m=—. 3)
N

N3 ananu3za puc. 3 BUIHO, YTO MUHUMAJIEHO
HEO0XOMMOE YHCIIO JIOKOMOTUBHBIX OpHTraj 3a

10
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TPOE CYTOK paBHO ILIECTH. DTO OOYCIOBJIEHO
TEM, 4TO JIOKOMOTHBHAs Opuraja oTpabaTbiBaeT
cBoe pabouee Bpems 23 (HEKTUBHO.

Hcnosb30BaHMEe JIOKOMOTHBA 33  CYTKH
OTIPEICIIICTCS TI0 3aBUCHMOCTH
Zk.n
N ==32.24 . (4)

Paccrosane MCXKIY COCCIHUMH TCXHHUYC-
CKHUMU CTaHIIUAMHU COCTAaBUT
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Bpemsd padoTbIIOKOMOTHBHOI GPHIa bl

Puc.3. Heo6xo1umoe KoJM4ecTBO CMEH JIOKOMOTUBHOM OpHUrajis

[lo rpapuky Ha puc. 4 BUAHO, YTO YEM
JUTMHHEE TATOBOE IJIe40, TeM 3 (dEeKTUBHEE HC-
MOJIb3YETCSl JIOKOMOTHB. YBEJIWYEHHE BPEMEHU
X0Jla MEXJy TEXHUYECKUMHU CTAaHIUSMU yBEJH-
YUBAeT BpEMs HCIOJIb30BAHMS JOKOMOTHBA U
YMEHBIIAET KOJIMYECTBO HEOOXOAMMBIX JIOKO-
MOTHBHBIX OpHUTa.

BeiBoabl. [Ipu obGoux crocobax J0KOMO-
THUBHbIE OpHUraJbpl MOTYT paboTaTh C OTABIXOM B
MIyHKTaX UX 000OpOoTa HAa TEXHUYECKUX CTaHIH-
ax. OAHAKO MpU 3TOM YXYIIIAIOTCS YCIOBUS
oT/bIXa Opuraj, Tak Kak 4acTb €ro Oyner mpo-
XOJUTh BHE MeCTOXuTelbcTBa. PaboTta 6e3 or-
JblXxa B IyHKTax 00OpOTa Ha TEXHUYECKUX
CTAaHLMSIX YAy4IlIaeT YCJIOBUSA OTHAbIXa, HO IpPH
KOPOTKHMX y4JacTKax OOCIIy>KMBaHHsI 3TO IPUBO-
JUT K JIONOJIHUTENIBHBIM OCTaHOBKaM IOE3/0B, a
TaK)K€ YyBEIUYMBAETCS J0Js1 HEdPPEKTUBHOIO
UCII0JIb30BaHUS JIOKOMOTUBHBIX Opuran. Ilpu
pabote COOPHBIX MOE3A0B MEXKIY TEXHUUYECKHU-
MU CTAaHLUMSMH C YIJIMHEHHBIM TSATOBBIM ILjie-

4OM BpeMs palbOThl JIOKOMOTHBHOW OpHTajbl
Oyner HepocraTouHoil. C mOMOUIBIO MpeIo-
XKeHHOU (opmyiibl (5), onpenensiomnen paccro-
SIHUE MEXIYy TEXHUYECKUMM CTaHIUSAMU, U I'pa-
¢uka Ha puc. 4, OIpenessIoNIero Mpoa0JKu-
TEIbHOCTh BPEMEHH HCIIOJIb30BAHUS JIOKOMOTH-
Ba, MOXHO OIPENEIUTh pallMOHAIbHOE pa3Mme-
LICHUS] TEXHUYECKUX CTAHLMUW Ha KeJIe3HOM0-
pokHOM mojuroHe. B nanpHeimux uccienosa-
HUSAX HEOO0XOAMMO pa3paboTaTb METOIUKY IO-
HCKa PpalMOHAIBHOTO pa3MELIEHUS TEeXHHUYe-
CKHUX CTaHIUH.
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STUDY OF THE METHOD OF PLACING TECHNICAL STATIONS

Sattorov S.B.
Tashkent Institute of Railway Transport Engineers, Tashkent, Uzbekistan

At present, the organization of transportation by rail is associated with the processing of trains and wagons along the
route. Accommodation and equipping of technical stations play a major role in the organization of the transportation
process. The uninterrupted operation of the technical stations ensures the stability of the railway transport as a whole.
The distance between the technical stations determines the duration of operation of the locomotive crew, the efficient
use of the locomotive, the required number of locomotive crews and locomotives for carrying out the transportation
plan, and also improves the main indicators of the railway. However, often train locomotives do not fulfill their as-
signed tasks due to the lack of time for the locomotive crew in order to deliver the train to the nearest technical station,
as well as the irrational use of the standard time of the locomotive crew. In connection with the expectation of delivery,
the locomotive brigade replacing the locomotive, the idle time of the wagons at the intermediate stations increases. All
this makes it difficult to control the movement of trains and reduces the speed of moving cars on the railway transport.
The purpose of the study is to develop a method for placing technical stations on a railway test site in the course of an
electric traction. To achieve this goal, it will be necessary to solve the following tasks: generalization of the main pa-
rameters of the location of technical stations; determination of half-races between technical stations in the operation of
one locomotive brigade; search for the required number of change of the locomotive brigade; determination of the dis-
tance between technical stations. The methods of research are based on the generalization and analysis of existing re-
sults in finding the rational location of technical stations. Results: It is revealed that the first step for the rational place-
ment of technical stations is to determine the traction arm of the locomotive. When determining the length of the trac-
tion arm, the ways of using the locomotive for the duration of working time by one locomotive crew are considered.
Practical significance: The rational placement of technical stations according to the proposed methodology will ensure
the advancement of trains with the least number of parking lots for the replacement of locomotives, locomotive crews
and inspection of rolling stock.

Keywords: technical station, locomotive, locomotive crew, use of locomotive, traction arm, change of locomotive, half-
journey.
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