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2. Improving the Energy Efficiency of Power Drives of Well Workover Rigs

Pedepar:

1. Inceprauiiina po60Ta NpUCBSIYEHA MIOKPAIIEHHIO €HEProe(EeKTUBHOCTI MilifiMaIbHUX YCTAHOBOK [JIs1 DPEMOHTY
CBEp/1JIOBMH Ha(TOra3zoBoi rajyysi 3a paxyHOK po3po0JIeHHSI HOBUX TEXHIYHUX PillleHb Ta METOJiB
€Hepro30epe>KeHHs CUJIOBUX IIPUBO/IB IIJIIXOM BUKOPUCTAHHS TEIVIOTH BiANpallbOBAaHUX ra3iB IBUTYHIB Ta
3aCTOCYBaHHS aJbTEPHATUBHUX ra3oNofibHNX aJMB HA OCHOBI IPOAYKTIB KOHBEPCii MeTaHoJy. BuTparu Ha
eKCIUTyaTallilo HaTOra3oBUX TEXHOJIOTIYHUX TPAHCIIOPTHHUX 32C006iB CKJIa1aloTh 3HAYHY YaCTUHY B COOiBapTOCTi
OCHOBHOI ITPOAYKLii IaJINBHO-€HEPTreTUYHOIO KOMILIEKCY YKpaiHU, TOMY 3MEHIIEHHS BApTOCTi TPAHCIIOPTHO-

TE€XHOJIOTiYHOi pO6OTI/I Ta CIIOKVMBAHHA eHepri'l' I'Ii,[l,iI/uIMaJ'IbHI/IX YCTAaHOBOK [JI1 pEMOHTY CBEPJIOBUH € aKTYaJIbHOIO



3agayvero. [IpoBeneHnit aHali3 0COGIMBOCTEN KOHCTPYKLII MiflifiMasIbHUX YCTAHOBOK JJIs1 PEMOHTY CBEPJJIOBUH 3
I3eJIbHUM ITPYBOJIOM T10KA3aB, 10 iXHi r0JIOBHI MO3UTHUBHI 0COOGIMBOCTI: BUCOKi MOBIJIbHICTb i MOSKJIUBICTh
aBTOHOMHOI poO0TH 3 6YPUJIbHUMHU KOJIOHaMU. Pa3oM 3 TUM, MifiiliMasibHi yCTaHOBKY /1151 PEMOHTY CBEP/IJIOBUH 3
IV3€JIbHUM IIPUBOJOM MAIOTh HEBUCOKUI PECYPC ABUTYHA i TPAHCMICii, 3HaUHi BUKAJIA TOKCUYHUX KOMIIOHEHTIB y
BiANPallbOBAHMX ra3ax JBUTYHA Ta HU3bKY eHeproedeKTusBHiCTb. MakcumanbHi KK 1u3enbHOro ABUryHa 3
CHCTEMOIO BIIpUCKYyBaHHs Nanyua Common Rail cyyacHux nipifiMasbHUX YCTAHOBOK 1711 PEMOHTY CBEPIJIOBUH
3aKOPJIOHHOTO BUPOOHUIITBA IPOBiJHUX KpaiH CBIiTy He nepesutlye 40 %. Brpatu eneprii, 1o nepefaoThCs B
TPaHCMICisIx MififiMaTIbHUX YCTAHOBOK JIJIs1 PEMOHTY CBEPAJIOBUH CKilanaloTs 15-20 % (KKItp = 0,8...0,85). To6TO
MaKCHMaJlbHi 3HaY€HHS €HePrii, o MifBOAUTHCS 10 FraK0OJIOKY TaleBOi CUCTeMU MifiiMalbHUX YCTAHOBOK JJIsT
PEMOHTY CBEPAJIOBUH, HE IIepeBepUIYIOTh 34 % Bil KiJILKOCTI €Heprii, 0 BBOOUTHCS B IBUTYH 3 MAJINBOM. A 115
nififiMaZbHUX YCTAHOBOK [1J1S1 PEMOHTY CBEPJJIOBUH BUPOOHMITBA YKpainu Ta kpain CHJI, o6ianHanux
IU3€JIbHUMU IBUTYHAMY 3 CUCTEMAMU MEXaHIYHOIO BIIPUCKYBAHHS [1aJIMBAa, YacCTille BCbOro He nepesuinye i 28-30
%. [1pu 1bOMY BCTAHOBJIEHO, IO 3 BiNPallbOBAHNMU Ia3aMU JIBUTYHIB MifliilMaJIbHUX YCTAHOBOK JJIS1 PEMOHTY
CBEP/JIOBUH BTpaudaeThes 10 30 % eHeprii, 1110 BBOAUTLCS B JBUTYH 3 NJIMBOM. TOOTO KiJIbKiCTh €Heprii (MexaHiyHa
po60Ta), WO #le Ha BUKOHAHHS TEXHOJIOTIYHUX ONlepaliil 3 0ypUIbHMMU KOJIOHAMU MiJiiMaJIbHUMU yCTAaHOBKaMU
D711 PEMOHTY CBEPIJIOBUH O6JIM3bKa (2 LEeKOJIM MEHINA), HDK TeIJIoBa €Hepris, 1[0 BTPAaYaeThCsl 3 BiAnpalnboBaHUMU
razaMu ABUTyHiB. TOMy rOJIOBHMM P€3€PBOM [1J11 €EKOHOMIi eHeprii MOOIIbHUX M3eIbHUX HififMaJbHUX YCTAaHOBOK
IJ1S1 PEMOHTY CBEPIJIOBUH € e(peKTUBHA yTUJi3allisl TEIJIOBOI €HEPTii, Ika BUHOCUTBLCS 3 Bifj[TpalbOBAHMMU ra3aMu
IBUTYHA YCTAHOBKU. 3allpOIIOHOBAHO METOJ, 3HVKEHHS BTPAT €HEPTii B arperatax TpaHCMICIi migifiManbHUX
YCTaHOBOK [IJ151 PEMOHTY CBEPJJIOBUH, SIKUH I10JISTa€ B IOCTITHOMY MOHITOPUHTY (PaKTUYHOTO TEMIIEPATyPHOTO
PEeXMMy TPaHCMICIMHOrO arperaty 60pTOBUMHU JAaTYMKaMU TEMIIEPATypy TPAHCIIOPTHOI 6a3U MifiliMasbHO]
YCTQHOBKY Ta IIEPEHECEHHSI HeOOXigHOI YaCTMHU TEIJIOTU BiANpalbOBAHUX ra3iB /1Jis 3a6€3Me4YeHHs ONTUMAIbHOTO
TEeMIIEpaTypHOTro peKMMy TpaHCMiciiHOro arperary. CTBOpeHa MaTeMaTu4Ha MOZieJib poO0YUX IIPOLECiB B KOPOOIIi
[IepEMUKaHHS Iepefad NifgiiMaJbHUX YCTAHOBOK JIJIS1 PEMOHTY CBEPIJIOBUH 171 PO3PAaXyHKY Ta MiIBUILIEHHS
[IOKa3HUKIB €eHeproepeKTUBHOCTI TPAaHCMICIIHUX arperaTiB. 3HKEHHS (PIHAHCOBUX BUTPAT HA IIPOJLYKTU
KOHBEpTallii METaHOJIy CYIIPOBOIKYETHCS MOJIMNIIEHHSAM €KOJIOTIYHUX AKOCTEN KOHBEPTOBAHOTO IU3€Id, 1110
IIpaLjlo€ CIIiJIbHO 3 TEPMOXIMIYHUM peakTOPOM KOHBepCii MeTaHoJy. 30KpeMa, y 3aJIeXKHOCTI BiJl 4aCTOTU OOepTaHHS
KOJI{HYaCTOro Bajly Ta HAaBaHTaKE€HHSI Ha JBUTYH YTBOPEHHS OKCUIB a30Ty Y BiANpallbOBAaHUX ra3ax 3HWKYBaJIOCS
Ha 53-60 %, 3MeHIIeHHs] BMiCTy OKCUIy BYTJIeLo BifioyBasioch B Mexxax 52-62 %. [l nepeo6iagHaHHS MOXe
BHUKOPHCTOBYBATUCS OyIb-sIKa cepiliHa MOZeJsb IU3eJIbHOTO IBUTYHA, SIK HOBA, TaK i Taka, 1o BXKe IepedyBae B
excryaraii. KiitouoBUM KOMIIOHEHTOM CUCTEMHU KOHBEPCIi € TEPMOXIMIYHUI PEAKTOP, SIKUH Ma€ MIPOCTY
KOHCTPYKIIiO TEMJIO0OMIHHOTO anapary AJ1si TUPKYJIsLii ra30BUX MOTOKIB. TakuM YMHOM, B Pe3yJIbTaTi BUKOHAHUX
TEOPETUYHUX JOCHIIPKEHb Ta IPOBEIEHUX €KCIIEPUMEHTAILHUAX POOIT OyJI0 BUpillleHe BaXKJIMBE HAYKOBO-
[IPUKJIAJHE 3aBIaHHS B raylysi MifgBuileHHs eHeproedeKTUBHOCTI TPaHCIIOPTHUX 3aCc00iB Ha 6a3i nifiiimanbHuX
YCTaHOBOK [1J151 PEMOHTY CBEPZJIOBUH Ha(TOra3oBOi rajaysi IUISIXOM PO3PO0JIEHHS [IEPEIOBUX TEXHIYHUX PillleHb,
METO/IiB €HEPro30€pe>KeHHs Ta 3arajbHOr0 BIOCKOHAJIEHHS TEXHIUHNX [TOKA3HUKIB MiliIMaJIbHUX YCTAHOBOK 3a
KOMILIEKCOM XapPaKTE€PUCTUK. IxHs peasisanis Ha HifgiliMalbHUX YCTAaHOBKAX [IO3BOJISIE YTUIIiI3yBaTH BiIXiIHY
TEIUIOTY Ta 3HM3UTY TOKCUYHICTb Bifl[IPALIbOBAHUX Ia3iB TEXHOJIOTIYHOTO TPAHCIIOPTY, IOKPAIIUATH [IPOLIECU
3TOPSIHHS MaJIMBA, 3a0€3Me4Yy04y [IPY LIbOMY [1JI1 CUJIOBUX YCTAHOBOK MOXKJIMBICTb 3aMiHM TPaOULiiHUX
Ha(TONPOAYKTIB a7lbTEPHATUBHUMU 6ioNanBamMu 3 TOHOBJIIOBAHUX JI)KEPEJI, CIIPUSI0YM TaKMM YMHOM PO3B’SI3aHHIO
ry106aspHOi pobseMu JekapOoHisaliii, pecypco- Ta eHeprosbdepeskeHHs. Kito4oBi cyioBa: TpaHCIIOPTHUH 3acib,
eHeproe(eKTUBHICTh, yTUJIi3allis, HAaPTOMPOAYKTH, ra30Ba CyMilll, ra30BUI NOTIK, CBEP/JIOBUHA, OYpUJIbHA KOJIOHA,

HaCoC, MMakep, MOAEJIIOBAHHSI.

2. The thesis is devoted to improving the energy efficiency of oil and gas well workover rigs by developing new
technical solutions and energy-saving methods for power drives by using the heat of the engine exhaust gas, and
the alternative gaseous fuels based on methanol conversion products. The costs for the operation of oil and gas
technological transport are a significant part of the cost of the main products of the fuel and energy complex of
Ukraine, therefore reducing the cost of transport and technological work and energy consumption of well



workover rigs is an urgent task. The analysis of the design of diesel well workover rigs showed their main positive
features: high mobility, and the ability to work autonomously. At the same time, diesel well workover rigs have a
low engine, and transmission life, significant emissions of toxic components in engine exhaust gases, and low
energy efficiency. The maximum efficiency of a diesel engine with the Common Rail fuel injection system of
modern foreign-made well workover rigs in the world's leading countries does not exceed 40%. The energy losses
in the transmissions of the well workover rigs are 15-20% (transmission efficiency = 0.8... 0.85). The maximum
values of energy supplied to the hooks of the hoist system of workover rigs do not exceed 34% of the energy put
into the engine with fuel. And for workover rigs produced by Ukraine and the CIS countries, equipped with diesel
engines with mechanical fuel injection systems, does not exceed 28-30%. It was found that up to 30% of the
energy introduced into the fuel engine is lost with the exhaust gases of the engines of well workover rigs. That is,
the amount of energy (mechanical work) that goes to perform technological operations by well workover rigs is
close (and sometimes less) than the thermal energy lost with the exhaust gases of the engines. Therefore, the main
reserve for energy savings of mobile diesel well workover rigs is the effective recovery of the thermal energy that
is carried out with the exhaust gases of the engine of the rig. The payback period for the conversion of diesel
engines of workover rigs to methanol conversion products will be about three to four months, taking into account
the time spent on maintenance and current repairs of the plants. The calculations of economic efficiency did not
take into account the savings from the growth of the resource of the cylinder-piston group, so the real payback
period for the conversion of diesel engines of workover rigs will be even shorter. The reduction in financial costs
for methanol conversion products is accompanied by an improvement in the environmental performance of the
convertible diesel engine, which works with a thermochemical methanol conversion reactor. According to the
crankshaft speed and the load on the engine, the formation of nitrogen oxides in the exhaust gases decreased by
53-60 %, the reduction of carbon monoxide content ranges from 52-62 %. Any serial model of diesel engines can
be used as the base engine. It applies to in-service engines, as new engines. The main element of the conversion
system is thermochemical reactor the simplest design of the heat exchanger, mass, and dimensions of which in the
volume of a conventional muffler provide ease of installation in the exhaust system of the engine. Thus, as a result
of theoretical and experimental studies, an important scientific and applied problem in improving the energy
efficiency of well workover rigs in the oil and gas industry by developing advanced technical solutions, energy-
saving methods, and overall improvement of lifting characteristics. Their implementation on elevators allows to
utilize the waste thermal energy, improve combustion processes, improve the environmental quality of
technological transport, while providing the possibility of replacing traditional petroleum fuels with alternative
energy from renewable sources, thus solving the global problem of resource, and energy conservation. Keywords:
vehicle, energy efficiency, utilization, petroleum products, gasmixture, gasflow, well, drill string, pump, packer,
modeling.
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