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Pedepar:

1. Incepranifina po60Ta IpUCBIYEHA NOKPAIIEHHIO €eHEProe(EKTUBHOCTI MiliiMaJbHUX YCTAHOBOK 711 PEMOHTY
CBEPIJIOBMH HAQTOra3oBoi rajysi 3a paxyHOK po3p0O0JIeHHS HOBUX TEXHIYHUX PillleHb Ta METOZIB
eHepro3depesKeHHs CUJIOBUX IIPUBO/IIB IIJIIXOM BUKOPUCTaHHS TEIVIOTH BiAlpallbOBaHUX ra3iB IBUTYHIB Ta
3aCTOCYBaHHS aJlbTEPHAaTUBHUX ra3oNo/li0HUX I1aJIMB Ha OCHOBI IPOAYKTiB KOHBEPCii MeTaHOJy. BuTparu Ha
eKCIUlyaTalil0o HaQ)TOra30BUX TEXHOJIOTIYHUX TPAHCIIOPTHHUX 3aC00iB CKJIaIal0Th 3HAYHY YaCTUHY B COOiBapTOCTI
OCHOBHOI TPOAYKIii NaJIMBHO-€HEPTeTUYHOTO KOMILJIEKCY YKpaiHU, TOMY 3MEHIIEHHS BApTOCTi TPAHCIIOPTHO-
TEXHOJIOTIYHOI pOOOTH Ta CIIOKMBAHHS €HEPTil MifiliMasIbHUX YCTAaHOBOK /1J1S1 PEMOHTY CBEP[IJIOBUH € aKTyaJIbHOIO
3apaueto. [IpoBeeHui aHasi3 0COOIMBOCTEN KOHCTPYKILI MifiifiMaIbHUX YCTAHOBOK 1711 PEMOHTY CBEPJIJIOBUH 3
IV3eJIbHUM IIPMBOIOM TOKAa3aB, IO iXHi TOJI0BHI IO3UTHBHI OCOGIMBOCTI: BUCOKI MOOIJIbHICTD i MOXKJINBICTD

aBTOHOMHOI poOOTH 3 6YPUJIbHUMHU KOJIOHAMU. Pa3oMm 3 TUM, MifliliMasibHi yCTaHOBKY /1151 PEMOHTY CBEP/IJIOBUH 3



IU3€JIbHUM IIPMBOJIOM MalOTh HEBUCOKUI PECYPC IBUTYHA i TPAaHCMIiCii, 3Ha4YHI BUKMAY TOKCUYHUX KOMIIOHEHTIB y
BiANIpalbOBaHMX razax JBUIYHA Ta HU3bKY eHeproedekTuBHicTh. Makcumanbhi KK nu3enbHOro ABUTyHA 3
CHCTEMOIO BIIPMCKYBaHHA nanyusa Common Rail cyyacHux mifiiManbHUX YCTaHOBOK [1J1S1 PEMOHTY CBEPJJIOBUH
3aKOPJOHHOTO BUPOOHUIITBA IIPOBiJHUX KPaiH CBIiTy He nepesuilye 40 %. Brpatu eneprii, o nepenaoTsCs B
TPaAHCMICixX MififiMaTIbHUX YCTAHOBOK [IJIs1 PEMOHTY CBEPAJIOBUH CKianaloTs 15-20 % (KKItp = 0,8...0,85). To6TO
MaKCHMaJIbHi 3HaUEeHHS eHeprii, 10 NiABOIUTHCS 00 rako6JI0Ky TajleBoi CUCTeMU MifiliMasIbHUX YCTaHOBOK J1JISI
PEMOHTY CBEPAJIOBUH, HE IIepeBepUIYIOTh 34 % Bil KiJILKOCTI €Heprii, 0 BBOOUTHCA B IBUTYH 3 MAJINBOM. A 115
nigifiMasbHUX YCTAHOBOK JJ1S1 PEMOHTY CBEPJJIOBUH BUPOOHULITBA YKpainu Ta Kpain CH/I, o6i1agHaHux
IV3€JIbHMMU OBUTYHAMU 3 CUCTEMAaMU MEXaHIYHOI'O BIIDUCKYBAHHS [1aJINBA, YaCTillle BChOro He nepesumye i 28-30
%. I1py 1bOMY BCTaHOBJIEHO, 1O 3 Bif[IPalbOBAHMMU Ia3aMy ABUTYHIB IiliIMaJbHUX YCTAaHOBOK [1JIS1 PEMOHTY
CBEPJJIOBUH BTpaudaeThes 10 30 % eHeprii, 110 BBOAUTLCS B IBUTYH 3 NJIMBOM. TOOTO KiJIbKiCTh €Heprii (MexaHiyHa
po60Ta), O e HAa BUKOHAHHS TEXHOJIOTIYHUX Omepaliil 3 6ypuIbHUMU KOJIOHAMU MifliiMaIbHUMU YCTAaHOBKAMU
17151 PEMOHTY CBEPJIJIOBMH 0JIM3bKa (a JE€KOJIM MEHIIA), HiXK TeIJI0Ba €HEPTis, 1[0 BTPAYA€ThCS 3 BifilIpallbOBAaHUMU
razaMu ABUTyHiB. TOMy rOJIOBHMM PE€3€PBOM [1J11 €EKOHOMIi eHeprii MOOIIBHUX [M3€IbHUX HififMaJbHUX YCTAaHOBOK
1711 PEMOHTY CBEPIJIOBUH € e(peKTUBHA YTUJi3allisl TEIJIOBOI €HEPTii, IKa BUHOCUTBLCS 3 Bifl[TpalbOBAHMMU ra3aMu
IBUTYHA YCTAHOBKU. 3allpOIIOHOBAHO METOJ, 3HDKEHHS BTPAT €HEPTii B arperatax TpaHCMICii MififiManbHUX
YCTAHOBOK [IJIsl DPEMOHTY CBEDJIJIOBUH, SIKUH N1OJISITA€ B [TOCTIHHOMY MOHITOPUHTY (PAKTUYHOTO TEMIIEPATYPHOTO
PEeXMMy TPAaHCMICIMHOrO arperaty 60pTOBMMHU JAaTYMKaMU TEMIIEPATypy TPAHCIIOPTHOI 6a3u MifiliMasibHO]
YCTQHOBKY Ta IIEPEHECEHHSI HEOOXiHOI YaCTMHU TEIJIOTU BiANpalbOBAHUX Ia3iB /1Jis 3a6€3Me4eHHs ONTUMAIbHOTO
TEeMIIEpaTypHOro peKMMy TpaHCMiciiHoro arperary. CTBOpeHa MaTeMaTu4Ha MoJieJib poO04UX NPOLECiB B KOPOO1Ii
IIepeMUKaHHS [lepefad MifiiMaJbHUX YCTAaHOBOK JJ1s1 PEMOHTY CBEPAJIOBUH [J1s1 PO3PaxXyHKY Ta MiBULIEHHS
[IOKa3HUKIB €eHeproepeKTUBHOCTI TPAaHCMICIIHUX arperartiB. 3HKEHHs (PIHAHCOBUX BUTPAT HA IPOJLYKTU
KOHBEpTAallii METaHOJIy CYIIPOBOIKYETHCS MOJIMNIIEHHSIM €KOJIOTIYHUX SIKOCTEY KOHBEPTOBAHOTO TA3€IS, 110
IIpaLjlo€ CIiJIbHO 3 TEPMOXIMIYHUM peakTOPOM KOHBepCii MeTaHoJy. 30KpeMa, y 3aJIEXKHOCTI BiJ 4aCTOTU OOepTaHHs
KOJIiHYaCTOro Bajly Ta HABAaHTAXE€HHSI HA JBUTYH YTBOPEHHS OKCUIB a30Ty Y BiiNpallbOBAaHUX ra3ax 3HIDKYBAIOCS
Ha 53-60 %, 3MeHIIeHHs] BMICTy OKCHIy BYIJIeLlo BifioyBasoch B MexXax 52-62 %. [l nepeo6aafHaHHS MOXKe
BUKOPUCTOBYBATHUCS Oyb-sKa CepiliHa MOJEeJIb JU3€JIbHOTO IBUTYHA, IK HOBA, TaK i Taka, 110 BXe repebyBae B
ekcryarauii. KiitouoBrM KOMIIOHEHTOM CUCTEMHU KOHBEPCIi € TEPMOXIMIYHUI PEAKTOP, SIKUI Ma€ IIPOCTY
KOHCTPYKIiIO TEMJIOOOMIHHOTO anapary AJ1s1 TUPKYJILil ra30BUX MOTOKIB. TakKMM YMHOM, B PE3YJIbTaTi BUKOHAHUX
TEOPETUYHUX JOCIIPKEHb Ta IPOBEIEHUX €KCIIEPUMEHTAJILHUAX POOIT 6yJI0 BUpillleHe BaXKJIMBE HAYKOBO-
IIPUKJIAJHE 3aBIaHH B ralysi MiJBUIIeHHs eHeproedeKTUBHOCTI TPaHCIIOPTHUX 3ac00iB Ha 6a3i nigiiiManbHuX
YCTaHOBOK [IJI1 PEMOHTY CBEPZJIOBUH HA(TOra30BOi rajaysi LUISIXOM PO3PO0JIEHHS IEPEIOBUX TEXHIYHUX PillleHb,
METO/IiB eHepro3bepeskeHHs Ta 3araJibHOro BJJOCKOHAJIEHHS TEXHIYHMX [TOKa3HUKIB MifliiMaIbHUX YCTAaHOBOK 32
KOMILJIEKCOM XapPaKTE€PUCTUK. IxHs peasisanis Ha HifgiiMalbHUX YCTAaHOBKAX [IO3BOJISIE YTUIII3yBaTU BiIXiIHY
TEIJIOTY Ta 3HU3UTU TOKCUYHICTb BifIIpaljbOBaHUX Ia3iB TEXHOJIOTIYHOrO TPAHCIIOPTY, IOKPALIUTH NIPOLECU
3TOPSIHHS NaJIMBA, 3a0€3Me4Yy04y [IPY LIbOMY [1JI1 CUJIOBMX YCTAHOBOK MOXJIMBICTb 3aMiHM TPaOULiHUX
Ha(TONPOAYKTIB aJlbTEPHATUBHMMU 6i0NaiBamMy 3 MOHOBJIIOBAHUX JI)KEPEJI, CIIPUSI0YM TaKMM YMHOM PO3B’SI3aHHIO
ry06anpHOi IpobseMu JexkapOoHisaliii, pecypco- Ta eHeprosbdepeskeHHs1. KitouoBi cy0Ba: TpaHCIIOPTHUH 3aci0,
eHeproe(eKTUBHICTh, yTUJIi3allisgd, HAaTOPOAYKTH, Fa30Ba CyMilll, ra30BUI NOTIK, CBEPAJIOBUHA, OYpUJIbHA KOJIOHA,

Hacoc, makep, MOJIeTIOBaHHSL.

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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¢ 19. Kpuwrrona C., Kpumrrona JI., Mukutii I., 'aun M.. JlocigpkeHHs IOKa3HUKIB KOHBEPTOBAHOTO AY3€JIbHOTO
IBUT'YHA NIpY 10ro poOOTi Ha MipoJi3HOMY rasi. [lepcrieKTuBY po3BUTKY MAIIMHOOYIyBaHHS Ta TPAHCIIOPTY:
te3u 1ot I -1 MbkHap. HayK.-1IpakT. KOH®., M. Binauus, 13-15 tpasus 2019 p. Binaung, 2019. C. 174-175.

¢ 20. Kpumrona JII., Muxkuriit .M., Kozak @. B. JlocimkeHHs TeNI0TY 3rOPaHHS MiPOJIi3HUX ra3iB 1Jis
BMKOPHMCTaHHS SIK [1aJIUBa JJIs1 ABUTYHIiB. BiHOBJIIOBaHA €HepreTuKa Ta eHeproeekTuBHicTh y XXI cTOmITTI:
te3u gor. XXI-i MibkHap. HayK.-1IpakT. KOH®., M. Kuis, 14-15 TpaBus 2020 p. Kuis, 2020. C. 581-586.

e 21. Kpumrona C.I., llImirinc P., Kpumrrona JLI., Mukutiit .M. JlocaigKeHHs: HAAIMHOCTI Ta OTYKHOCTI
IV3eJIbHOTO IBUIYHA HA 6ioAu3esIbHOMY IainBi 3 BOAOPOCTI. IligBulieHHs HaliHOCTI MallKH i 06J1aHAHHS:
MDKHapo/iHa HayKOBO-IIpaKTU4YHa KoHpepeH1is, M. KponuBHuubkuii, 15-17 keitHs 2020 poky. C. 175-178.

e 22. Kpumrona C., Mukuriii L., Kozak ®. JlocigkeHHs NaJMBHO-€KOHOMIYHUX NTaPAMETPiB AU3€IbHUX
IBUT'YHIB, IepeobiaHaHMX Ha CyMillleBe Ta30Be NajnBo. HaykoBo-IIpUKJIafHi acrekTy aBTOMOOIIBHOI i
TPaHCIIOPTHO-JIOPOKHBOI rasyseii: maTepianu VI MixkHapoaHOi HayKOBO-TEXHi4Hii KOH(epeHLlii, M. JIYLBK,
26.05-29.05.2020 p. C. 86-89.

¢ 23. Muxwuriii .M., Kpumrona C.I., Kozak ®.B. AHasni3 MakCUMabHO MO>KJIMBOTO MiJIBUIIEHHS TEIJIOTU [IpU
3ropaHHi cnuproBux cymimeit B [IB3. [TinpuueHHs HaLilHOCTI MalyH i 06J1aiHaHHS: MiPXKHAPOIHA HAYKOBO~
IIpakTU4Ha KoHdepeHuis, M. Kponusaunpkuit, 14-16 keitHsa 2021 poky. C. 127-130.

e 24. Kryshtopa S., Kryshtopa L., Panchuk M., Korohodskyi V., Prunko 1., Mykytii I. Increase of Engine
Characteristics by Using of Alcohol Converting. [Tpo6semu ximmoTosorii. Teopis i mpakTHKa panioHasbHOTro
BUKOPUCTaHHS TPAAULIMHUX Ta aJIbTEPHATUBHUX NAJIMBHO-MACTUJILHUX MaTepiasis: VIII Mi>kHapoaHa

HAyKOBO-TeXHiYHOi KoHepeHLis, M. Kam'sHenp-Tloainbcbkuii, 21-25 yepsus 2021 p. C. 37-38.
HaykoBa (HayKOBO-T€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBazykeHHs pe3yJIbTaTiB AUCePTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH TEMaMH:

VI. BizomocTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kpuwrrona Jlrogmuia IBaHiBHa

2. Liudmyla I. Kryshtopa

KBasigikanis: x.r.u., gor., 05.05.12

InenTudikarop ORCHID ID: 0000-0002-5274-0217

JopaTrkoBa inHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [BaHO-DpaHKiBCHKMIA HALIOHAJIBHUI TEXHIYHUI YHIBEPCUTET

Ha(TH i razy

Kopg 3a €IPIIOY: 02070855



Micue3HaxoaKeHHS: By Kapnarcoka, 6yz. 15, IBano-®pankischbk, 76019, Ykpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

VII. BizomocrTi npo odiniliHuX OIIOHEHTIB Ta PEI€H3E€HTIiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Aynin Bikrop BacunboBuy

2. Victor V. Aulin

KBasigikanis: 1. 1. u., npodecop, 05.02.04
ImenTudikarop ORCHID ID: 0000-0003-2737-120X
JoparkoBa iHdpopmamnist:

IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: [leHTpanbHOYKPaiHChKMil HAliOHAILHUI TeXHIYHMIA

yHiBEpCHUTET
Kopg 3a €IPIIOY: 02070950

Micuesﬂaxo,rm(ennﬂ: npocn. YHiBepcurteTcbkuil, 6ya. 8, Kponusaunpkuit, KponiBHuipKkuii p-H., 25006,
Ykpaina

dopma BiracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Caxno Bosogumup IIpoxoposuy

2. Volodumir P. Sakhno

KBasidikamis: n.1.1., mpodecop, 05.22.02

InenTudikarop ORCHID ID: 0000-0002-5144-7131

JoparkoBa iHdpopmamuist:

IloBHE HaliIMEeHYBaHHS IOPUAHNYHOI 0COOM: HauioHanbHui TPAHCTIOPTHMI yHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

Micue3HaxoaKeHHS: ByJl. M. OmengnoBuya-IlaBnenka, 6ya. 1, Kuis, 01010, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

Penensentu



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. JIax Muxanno MuxanioBud

2. Mikhaylo M. Lyakh

KBasigikamis: k.1.u., npodecop, 05.05.12
ImenTudikarop ORCHID ID: 0000-0001-9447-6605
JonaTkoBa iHdopmanist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: IBaHO-PpaHKiBChKUI HAI[IOHAILHUI TEXHIYHMIA YHIBEPCUTET

HaTH i razy

Kopg, 3a €IPIIOY: 02070855

Micue3HaxoaKeHHS: ByJ1. Kapnartceka, 6ya. 15, IBano-®paskiBebk, 76019, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. ®egoposuy Spocnas TeomopoBud
2. YAROSLAV FEDOROVYCH

KBasigikamis: . . 1., gou., 05.05.12
Inentudikarop ORCHID ID: 0000-0002-7823-8938
JonmaTkoBa iHdopmarist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: IBanO-PpaHKiBChKUI HAI[IOHATLHUI TEXHIYHMIA YHIBEPCUTET

Ha(TH i razy

Kopg, 3a €IPIIOY: 02070855

Micue3HaxoaKeHHS: ByJ1. Kapnatceka, 6ya. 15, IBano-®pasnkiBebk, 76019, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoMOCTi

ByiacHe IlpizBumie Im's ITo-6aThKOBI Ipumxyk fpocnas CTenaHoBUY
rOJIOBH paau

BaacHe IlpizBume Im's ITo-6aTbKOBI Ipumxyk fipocnas CTenaHoBUY
rOJIOBYIOYOTO Ha 3acCiiaHHi

BiznoBigasbHHI 3a MiATOTOBKY Mukuriii [Ban Muxaiinosid

00JIIKOBHX JOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




