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PE®EPAT

[NosicHroBanbHa 3anucka: 80 cTopinku, 26 Tabnuilb, 17 pucyHkiB, 23 JKepel.

T'TJIPABJIIYHUIM PO3PUB IIJIACTA, IIOIIYK CBEPJIJIOBUH-KAHJMIATIB,
[TIABIP POBOYNX ITAPAMETPIB I'PII, OIITUMI3ZATIIISA ITIIFOPY ITAPAMETPIB

AKTYaJIbHiCTh PO00TH MOJIsATae y HEOOX1THOCTI Mpoliecy BUOOpPY CBEPAJIOBHH-
KaHAUAATIB JJI1 TPOBEICHHS TIIpaBIidYHOIO PO3PUBY IUIACTa, & TAKOX MIAOOpY Ta
pPO3paxyHKy poOOYMX MapaMeTpiB SKI BHMAaraiTh BEJIMKOro o00csAry poOIT uepes
KUIBbKICTH 1HOpMaIlii, aKy Tpeda o0poOuTH.

Meta po6oTH: aHasi3 NOWIYKY cBepAIoBUH-KaHauAaTiB moao I'PII, po3paxyHok
1 1001p pobouux nmapametpiB ['PII i3 eguHOIO METOIO ONTHUMI3ALIT JAHUX MPOLECIB.

3anaui podoru:

- IlpoBecTu miTepaTypHUil OrJIA[ ICHYIOUHX CIOCOOIB BHOOpPY CBEPAJIOBUH Ta
ocobnuBocTel miadopy podbounx napamerpis momo ['PII;

- BuBuutM npuHOMOM Ta OCOOJIMBOCTI BHOOPY CBEPAJIOBUH-KAHIMUJATIB Ha
MPUKJIAJl paHilie MPOBEACHUX Ha POJIOBHIII POOIT 3 T1APaBIIYHOTO PO3PHUBY ILIACTA;

- 3anpornoHyBaTH MPUHIMIIK MiAO0PY Ta po3paxyHKy poOounx napametpiB ['PII
Ha POJIOBHIIIL 3 OIJISITY HA T€0JI0Tr0-TEXHOJIOTTYHI 0COOIMBOCTI MPOIYKTUBHUX TIJIACTIB;

- OL[HUTH TEXHOJOTIYHY Ta EKOHOMIYHY €(DEKTUBHICTh 3aCTOCYBaHHS METOIUKH 3
onTuMi3allii Ta madopy podbounx napamerpi s npoBeaeHHs ['PII nius pogosuiia.

IIpeamerom pociiizKeHHs orepallii 3 MPOBEACHHS T1IPABIIYHOTO PO3PUBY
miacTa, 00’€KTOM J0CJIiIKeHHsI — T1IpaBIiYHUA PO3PHUB TUIACTA.

HoBu3Ha ojep:xkaHuX pe3yJbTaTiB MOJArac y MiIXoMl 0 Iporecy BHOOPY
CBEpJUIOBUH Ta Mig0oopy poboumx mapamerpiB mis nposenaeHHs ['PII ma pomomumii.
[IpononyeThcst METOMKA, 10 BKITIOYAE YaCTKOBY aBTOMATHU3AIIII0 JaHUX MPOIIECIB.

IpakTuuni pesyabratm — Y X041 poOOTH OyJ0 MPOBEACHO aHANII3 MiI00py
CBEp/UIOBMH-KaHIUAATIB s npoBenaeHHs ['PII, BumineHo ocoGmuBOCTI KpUTEPiiB Ta
3aMpOTNIOHOBAHO CIIOCIO omTHMIi3alii AaHUX pOOIT MIIAXOM aBTOMaTH3allii MpOoIecy.
Takox Oys10 pO3TIIIHYTO IPUHITUT PO3pPaxXyHKY Ta migoopy podounx napametpis ['PIT Ta
3aMpOTIOHOBAHO METOJ aBTOMATH3allli Mia00py TUITY PO3KIWHIOIYOTO Martepiainy s
MIPOBEJICHHS OIepallii.

IIpakTHuyHe 3HAYEHHS TIIBUIICHHS €)EKTHUBHOCTI 32 JOMOMOTOI ypaxyBaHHS
ocobOmmBocTel Ta crernudiku BUOOPY CBEPJIOBUH Ta POOOYMX TapameTpiB IS
MPOBEAECHHS T1JPaBIIYHOTO PO3PUBY IJIACTA.

Y mporeci MPOEKTyBaHHS MPOBOIWIUCS: JITEPAaTypHI MOCTIKCHHS; aHami3
IIKITMBUX 1 HeOe3neuHnx (akTopiB 1 3aX0AIB A1 IXHBOTO TIOTIEPEIKEHHS.



ABSTRACT

Explanatory note: 80 pages, 26 tables, 17 figures, 23 sources.

HYDRAULIC FRACTURE OF FORMATION, SEARCH OF CANDIDATE
WELLS, SELECTION OF OPERATING PARAMETERS OF fracking,
OPTIMIZATION OF PARAMETER SELECTION

The actuality of the work - in the necessity of the process of selecting candidate
wells for hydraulic fracturing, as well as the selection and calculation of working
parameters that require a large amount of work due to the amount of information that
needs to be processed.

Purpose: analysis of the search for candidate wells for fracturing, calculation and
selection of fracturing operating parameters with the sole purpose of optimizing these
processes.

Objectives:

- Conduct a literature review of the existing methods of selecting wells and features
of selecting operating parameters for hydraulic fracturing;

- To study the principles and features of the selection of candidate wells using the
example of hydraulic fracturing previously carried out at the field,;

- Evaluate the principles of selection and calculation of hydraulic fracturing
operating parameters at the field, taking into account the geological and technological
features of the productive layers;

- To assess the technological and economic efficiency of the application of
optimization techniques and the selection of working parameters for hydraulic fracturing
for the deposit.

The subject of the study is hydraulic fracturing, the object of research is hydraulic
fracturing.

Innovation of the obtained results consists in the approach to the process of well
selection and selection of working parameters for hydraulic fracturing at the field. A
technique that includes partial automation of these processes is proposed.

The practical significance In the course of the work, an analysis of the selection
of candidate wells for fracturing was carried out, the peculiarities of the criteria were
highlighted, and a method of optimizing these works by automating the process was
proposed. The principle of calculation and selection of hydraulic fracturing operating
parameters was also considered, and a method of automating the selection of the type of
wedging material for the operation was proposed.

The practical parameter increasing efficiency by taking into account the features
and specifics of the selection of wells and operating parameters for hydraulic fracturing.

In the design process were conducted: literature research; analysis of harmful and
dangerous factors and measures to prevent them.
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BCTVII

CyuacHa 1HOyCTpisd BUOOYTKY BYIVIEBOJHIB CTPIMKO PO3BHUBAETHCA, ITYKAIOUH Ta
BIIPOBA/IKYIOUM NIEPEIOBI TEXHOJIOTI 1 MakcuMmizallii BU00yTKOBUX MOTYKHOCTEH Ta
onTuMizalii BUPOOHUYMX MPOLECIB. Y 1bOMY KOHTEKCTI TiJIpaBiIiuHUNA pO3pUB IJIacTa
(I'PII) crae BupimadbHUM 1HCTPYMEHTOM, SKUWA 3a0e3neuye e(PEeKTUBHICTH Ta
iHTeHcudikallito BUA0o0yTKy HadTH Ta rasy.

I'PI1 Bu3HAYa€ThCA SK BAXKIUBA TEXHOJOTIS, IO JIO3BOJSE  ITiIBUIIHUTH
NPOAYKTUBHICTH CBEP/JIOBUH Ta ONTUMI3yBaTH NPOIIECH BUAOOYTKY IUISIXOM CTBOPEHHS
Ta PpO3MUPEHHS TpimuH Yy TuiacTi. lled Merom IMpPOKO BIPOBAKYETHCS Ha
PI3HOMaHITHUX POOBHUIIAX Ha(TH Ta ra3y, BAKOPUCTOBYIOUH HOTO MOTYKHUH TOTEHITI AT
JUTSL MaKCUMI3allii BUA0OOYTKOBUX (PaKTOPIB Ta 3a0€3MEUECHHSI CTIKOro BUPOOHHUIITBA.

TonoBHOMO 1HXEeHEpHOIO cK1anoBot0 ['PII € CTBOpEHHS BEIMKOTO THCKY PIMHU Ta
il HampaBJICHEe BILUIMBAHHS Ha CBEP/JIOBHHY, IO MPU3BOIUTH JIO0 YTBOPCHHS TPIIUH Y
miacTi. [{e#t MeToa BiKpHBae HOBI IUIAXU JJIs1 BUIOOYTKY, JO3BOJISSIOUM HA(TI Ta raszy
BIJIbHO MPOHUKATH /10 CBEP/JIOBUHU Ta MOJAJIbIIIE TepedMaTH y BUI00yTOK.

I'PI1 Bu3HAYa€THCST HU3KOIO MEPEBAT, Cepel AKUX BAXKIMBO BUIUIUTH:

I'PIT1 3aGesmeuye 30UIBIIEHHS TMPOHUKHICTH TIUIACTY, MI0 MPHU3BOJUTH 10
IHTEHCUBHOTO BUIO0YTKY BYIJICBOJIHIB Ta IiABUIICHHS €(PEKTUBHOCTI CBEP/IJIOBUH.

MeTtoz 103BOJIIE TOUHO KOHTPOIIOBATH ()OPMYBaHHS TPIIIMH Ta aJaNTyBaTH HOTO
710 KOHKPETHUX YMOB IIIACTY, 11O CIIPUSE ONTHUMI3allil BUPOOHUYHX MPOIIECiB.

["PI1 po3mmuproe 30Hy TOCTYIY 10 HAQTOBMICHHUX TUTACTIB, 1[0 MOXKE TIPU3BECTH JI0
301JIBIIICHHS 3arajbHUX 3araciB BUA00YTOI HAQTH Ta rasy.

HesBaxkaroun Ha cBoro edeKkTuBHICTh, I PII He mo30aBineHnil BUKIUKIB, TAKUX SK
PU3UK HAJIMIPHOTO BUTpaTH BOJAM, IMOTECHIIIWHI HeraruBHI €(eKTH Ha HABKOJMIIHE
CEpEIOBUIIE Ta TEXHIYHI TPYAHOIII B peaiizalii. OJlHaK pO3BUTOK HOBUX TEXHOJIOTIH Ta
MOCTIHA ONTHMI3allis MPOIECIiB BiAKPUBAIOTh TEPCICKTUBU I TOMOJIAHHSA IUX

BUKJIUKIB.
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BUCHOBOK

Meroro naHoi BUIYCKHOI KBamidikamiiiHoi poOoTH OyiyM aHami3 NPUHLUIIB
MOIIYKY CBEPJIOBUH-KAHAWAATIB Ta ONTUMI3AIls MiAOOpY poOOUMX MapaMeTpiB MO0
TiApaBIIYHOTO PO3PUBY IUIacTa HA poAOBULII. /1715l JOCSATHEHHS i€l MeTU OyJ10 BUKOHAHO
OCHOBH1 3aBiaHHs poOoTu: I[IpoBegaeHo miTEpaTypHUMl OTJIS] NPUHIMIIB BUOOPY
CBEP/JIOBUH ISl IPOBEJEHHS Ta OCOOJIMBOCTEN Mim00Opy poOOYMX MapameTpiB Mija yac
NPOBEJCHHS TiAPaBIIYHOTO pPO3PUBY IIacTa; HaA TMPHUKIAAI pPOAOBUIIA OyJ0
npoaHaiizoBaHo crnenudiky Bubopy ceepaioBud moao ['PII, 6yno BuaLIEeHO OCHOBHI
KpHUTEpii Ta HOro rpaHWYHI 3HaYeHHsI. ByJo 3amponoHOBaHO alrOPUTM aBTOMATHYHOTO
NOIIYKY CBEpP/UIOBHUH-KAaHAUAATIB; Oyl PO3TJISHYTI NPUHIUIIU MiA00PY Ta PO3PAXYHKY
pobounx mapamerpiB ['PIl Ha mnpukmani popoBuina. 3ampoNOHOBAHO aNTOPHUTM
YaCTKOBOTO aBTOMAaTHU30BAHOTO MifdOpy poOoOYMX MapaMeTpiB, HAMUCaHUN 3a
JIOTIOMOTOI0 MOBH TporpamyBaHHs Python; Oyna oiiHeHa exkoHOMIYHa €(EKTUBHICTH
3acrocyBanHsi ['PII 3 mpukmamy omHi€ei CBEpIJIOBHHHU, poOOYi MapamMeTpu SIKOTo Oyiio
00paHo 3 JOMOMOTOI0 3aIPOIIOHOBAHOI METOIUKH.

BpaxoByroun Bci HioaHcu B nipotieci npoBenenns ['PI1, 3anpononoBana Mmetoanka
00 BUOOPY CBEpJUIOBMH-KaHAMJIATIB, IIOAO PO3PAXyHKYy Ta BHOOpPY poOoYMx
napamMeTpiB NPU NMPOBEICHHI TIPaBIivHOTO PO3PUBY IIJIACTa:

BusnaueHno ontumanbHui migoip poOOYMX MmapaMeTpiB, IO CIPHUSE IT1IBUILICHHIO
edextuBHocti ['PII. TIpoananizoBano pizui Tunu I'PII Ta iX 3acTocyBaHHs, 110 A03BOJISE
BUOpaTH ONTHUMATBHUMN J1JIsI KOHKPETHUX YMOB. Po3riissHyTO MeToauky po3paxyHky I'PII,
mo 3abes3neuye HAAIMHICTD Ta TOYHICTH IPOIECY. 3alPOTIOHOBAHO OINTHMIi30BaHUMN
IiIXig 10 po3paxyHKy Ta Mmiadopy IMapaMeTpiB Hjis TojinieHHs pesyibrarie [PII
Po3po6iieHo miicyMKOBY METOMKY PO3paxyHKY, sika 00'€ THy€E BCI aCTIEKTH MPOBEICHHS
I'PII. IIpoanamnizoBano ¢inancosi acnektu ['PII, Bkitodaroun BUTpaTH, NIpUOYyTOK Ta
OKYITHICTh MPOEKTY.

[IpoBeneHO po3paxyHOK EKOHOMIYHHX ITOKa3HHMKIB, TaKUX SK ITOTIK TOTiBKH,
1epio] OKYIMHOCTI Ta TOPIBHSAHHS TEXHIKO-C€KOHOMIYHHUX ITOKa3HHKIB.

3a miacymkamu po3paxynky ['PII, mapameTpu sikoro Oyino oOpaHO 3a TOMTOMOTOIO
YaCTKOBOTO aBTOMATH30BAHOTO QJITOPUTMY, OyJ0 HAaO4YHO TPOJAEMOHCTPOBAHO
eKOHOMIUHY e(deKTuBHICTh. Jlis TOpIBHAHHSA OynuW TIPOBENCHI pPO3PAXyHKHA 3
HEONTUMAJIBHUMU POOOYMMHU TapaMeTpaMH, Ta IOKAa3aHO IM1JICYMKOBY pI3HULIO. Y

pe3yJIbTaTl 3alPONOHOBAHA I11]1 Yac pOOOTH METOAMKA MOKa3aja CBOK €(EeKTUBHICTD.
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