Po3po6Ka Ta eKcnnyaTtayiss HapToBUX i ra30BUX POJOBULL

cudikarii BuoOyTKY rasy 3 HU3bKOIPOHMKHUX AUISAHOK IMacTa. Po3po6eHO TeXHOorii BUTICHEHHs
3aJIMIIIKOBOTO Ia3y 3 BUCHA)XEHUX POJOBUIL Pi3HMMM areHTaMM, sIKi JO3BO/IAIOTh 30inbunTy KoedirieHTn
OXOII/IEHH IIIACTiB BUTICHEHHAM 1 KiHI[€BOTO Ta30BWIY4YE€HHS.

B ymoBax BOfjOHaIipHOTO pe>XMy po3poOKM ra3oBUX POROBUILL 30inblIeHHA KoediljieHTa ra3oBuiIy-
YeHH JJOCATAETHCS BIWIYYEHHSM 3allleM/ICHOTO Ira3y LUIAXOM 3HVKEHHS IJIAaCTOBOTO TUCKY B 0OBOHEHNX
I/TACTaX i BUTICHEHHA 3al[eM/IEHOTO Ta3y Pi3HMMM areHTaMy. 3allPOIIOHOBAHO HETPaAMUIIIHMIA MiXif JO
3HIDKEHHA TUCKY B OOBOJHEHMX IUIACTaX i3 3allleM/IEHHAM Ia30M, KU JO3BOJISE€ 3MEHIIUTY KiJIbKiCTb
BOJI, 1IJ0 BiTOMIPA€ETHCs pa3oM 3 Ta30M i3 cBepIoBUH. Po3po61eHo TeXHOIOTi] BUTICHEHHS 3aIlleM/IEHOTO
rasy pisHMMM areHTaMy 3 HEOTHOPIZHMX 06BOJJHEHMX I/TACTIB.

Jnda BUIy4eHHA CKOHZEHCOBAaHMX BYITIEBOJIHIB 3 BUCHAXKE€HMX Ia30KOHJEHCATHUX POJOBMUIL 3aIIPOIIO-
HOBaHO 3aCTOCOBYBATH pi3Hi BUTICHIOBA/IbHI areHTH, Ki BK/IIOYAIOTh HEBYITIEBOJHEBI ras3y (IMOBMII ras,
TiOKCUZ BYT/IEL0, a30T), BOAHI i koHmeHcaTHi posunam ITAP i xiMpeareHTiB, ByIeBogHeBI pO3YMHHUKI,
ra3oBOJSAHI CyMillli HA OCHOBi HEBYITIEBOJHEBMX Ias3iB i pi3Hi ITIO€HAHHA HaBeJEeHUX areHTiB. Pesynbra-
T 1a00PAaTOPHUX JIOCTIIPKEHb Ha MOJE/AX IUIACTa i MaTeMaTUYHOTO MOJIE/IIOBAHHS 3 BUKOPMCTAHHIM
KOMITIOTEPHUX IIpOrpaM CBifjyaTh PO MOX/IMBICTb MifIBUINEHHS Koedilli€eHTa BYIIEeBOLHEBMITYYeHHS
BYICHQ)XEHMX Fa30KOH/IEHCATHUX POJOBUIL 3aIIPOIIOHOBAaHVIMI METOMIAMI.

Ha saBepiranbHiit cTafii po3poOKy pomoBuUIL CTaH NPUBUOITHOI 30HU CBEPIJIOBVMH IOTipIIYETHCS B
pe3ynbTraTi CKyI4eHHA IPOAYKTIB PYMHYBaHHA IIOPiJl, BOAN, KOHJEHCATY, TEXHOJIOIIYHMX PilVH, BUIIa/IaH-
Hs1 coelt 3 Boau i mapadiny 3 KOH/IeHCaTy, yTBOPEHHS BOOKOHIEHCATHNX eMY/IbCiit. Po3pobreHo ckmanu
HeHb i 301/IbIIeHHA 11 IPOHMKHOCTI ITOPiBHAHO 3 IPUPOSHIM 3HAYEHHAM.

Excrryaranis cBepAjIoBMH Ha 3aBeplUabHiil CTafil po3poOKM pPOFOBUIL YCKIAHIOETCS OOBOJHEH-
HSIM, KOPO3i€l0 CBep/IOBMHHOTO O0JIaj{HaHH, BiJKIaJeHHAM COJIel, rifparoyTBopeHHsAM. Po3pobieHo
CKJ/Iai¥ KOMIUTEKCHMX iHTi06iTOpIB [y1s1 60pOTHOU 3 YCK/IaJIHEHHAMY B IIPOLIECI eKCIITyaTallil CBepIOBUH
i MeTopm iHTeHCcUdiKallii BUHECEHHS PiiMHM i3 CBEPIIOBUH 3a/Ie)KHO Bij] iX Te0/0ro-TexXHivHOI Xapakre-
PUCTUKIL.

Po3po6rneni TexHoorii 36i1bIeHHs BI/[,Z[O6YTKY rasy i KOHJieHCaTy 3 BUCHa)XEHMX POOBUILL IIPUPOJHMUX
rasiB JOBENEHO O IIPOMMC/IOBOTO BUKOPUCTAHHS.
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The authors are offering to use an integrated methodology based on an innovative engineering solution for
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developing fields at the late operational stage. Essential factors are analysed, which affect the stabilisation of
natural gas and gas condensate production. Examples are given of forecasted and actual increase in production
of hydrocarbons with reduced well production pressures by introducing new booster compressor stations.

ABTOpaMM IPOIOHYETbCS BUKOPMUCTAHHA KOMIUIEKCHOI METOJOJIOrii 3 iHHOBaLilHMM iHXXeHepHUM
Hi[XOZOM IIOO0 PO3POOKY POFOBUIL Ha Mi3Hii cTamil eKCIUTyaTalil. AHa/i3yI0TbCA CYTTEBI YMHHUKU B
cripaBi crabimisanii BUAOO6yTKy IpMPOSHOro ra3y Ta ra3oBOrO KOHJEHCATy POMOBUIL YKpaiHM, sIKi 3Ha-
XOJATHCS Ha Mi3HiN cTafil po3pobku. HaBogsAThCS MpUK/IaAN MPOTHO3HOTO Ta (PaKTMYHOTO 30i/IbIIeHH
BUJIOOYTKY BYIJIEBOAHIB IIpM HOHVDKEHHI POOOYMX TUCKIB CBEpPHJIOBMH 3a PAaXyHOK BBENEHHS HOBUX
HBOXVIMHUX KOMIIPECOPHUX CTaHIIil.

Maintaining gas production levels and achieving a maximum hydrocarbon recovery factor in partially
depleted fields calls for an integrated approach to the problem with account of both remaining gas reserves,
the energy capacity of the field, its geological and field conditions, and the engineering-and-technological
and economic conditions of current production. That’s why several studies of the institute UkrNDIgas, and
the joint activity of SE Ukrgasvydobuvannia and LLC Karpatygas [1-3, and 7-8] have considered the options
of developing several mature promising fields in Ukraine, that are at late stage of developmens. Gradually,
we have been developing innovative technologies for integrated and compressor-based development in the
Western and Eastern oil and gas production regions of Ukraine. In particular, research efforts [1- 3] have
substantiated the necessity of installing booster compressor stations (BCS) and gas-generating equipment
directly in field facilities (the technology of reducing the producing pressure of wells, the cycling process
and other methods). Studies [5-8] offer a basis for apparatus and coiled tubing intensification of stripped
wells, and give relevant recommendations. Projects have been initiated for geological and geophysical
simulation and development of the Novotroitska, Yablunivska, Letnianska, and Zaluzhanska fields. They
have proved the necessity of transfer of many wells in other horizons, side-tracking and developing fields
prospected earlier. Applied research efforts [5, 6] and research-and-engineering project have demonstrated
the viability of using both BCS and wellhead compressor equipment in the Shebelinka gas condensate
tield (GCF) and similar fields in mature terms of redevelopment of these fields. Study [1-3] has disclosed
the features of estimating incremental gas and condensate production, as well as incremental recovery of
liquefied propane and butane by building BCS.

The example of combined usage of BCS and improved liquefied gas recovery plant in the Yuliivsky
processing facility according to data has shown actual and predicted indicators of incremental production
(stabilisation) of natural gas (Fig. 1), gas condensate and propane-butane recovery. Only during the first five
years, the forecasted incremental production of natural gas will be 767 mIn. nm3; gas condensate, 33 300
tons; and incremental recovery of propane-butane will be 54 400 tons. Actual incremental gas production
during August through October 2012 due to BCS operation in the Yuliivsky GPT-2 and adjacent fields was
16 mln. nm’.
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Fig. 1. Forecasted gas production from groups of fields as per development alternatives
(mln. nm? /per year)

Hence, forecasting the parameters of developing separate fields comprising several sections and groups of
adjacent fields (both hydraulically and gas-dynamically related, and isolated ones, with subsurface pumps,
BCS, EHRP, GDS, gasifier system, control-system, and other means to be integrated in the development
during 2013 through 2016) according to the marked-up formula based on expanded user-friendly relational
database for field and interfield data, will offer new short-time and long-term prospects of developing
production fields at the late stage.

The most valuable auxiliary systems are EHRP, GDS, gasifier system and appropriate control-system. On
the other hand, significant results in maintaining the production of natural gas and liquid hydrocarbons
by using modern compressor and pumping equipment relies directly on the quality and parameters of
preparing vertical, inclined and horizontal lines for filtration/uplifting/flow/and gathering of reservoir
fluids; the performance parameters of field separation equipment, and the hydrocarbons transport and
processing network.

We have studied the question of stabilization of annual gas production by the natural depletion and
falling reservoir pressure. From a scientific point of view, this is due to three main factors in increasing
depression of productive strata horizons: 1. Lowering the operating pressure wells, loops and assorted
collectors (the influence of compressors and pumps) impairs the capacity of existing pipelines, but adds
the potential energy of the stream. 2. Optimization of transport infrastructure (middleware compressing,
preparation, drying, control systems) compensates for the negative effect (item 1). 3. Change the speed
vectors and filtering modes in underground horizons may also be compensated by switching wells specified
algorithms, regulation of individual flows.

Conclusions

Introducing the technology of reducing well production pressure by installing compressor equipment in
the flow lines of field production facilities, processing, recovering and transporting gas from gas condensate
tields is an effective tool of boosting gas production at the late operational stage.

Installing energy-active components in flow lines has a dramatic impact on the mature field development
algorithm, opens new options for boosting recovery of hydrocarbons, and improves the overall outcome of
activities focused to intensifying inflow of hydrocarbons.

Expanding the base of production data from wells, setting up coordinated DBMS and their actual
provisioning with automatic and semi-automatic methods is a pledge of speeding up integrated development
of fields by employing advanced pumping and compression methods.

Predictive estimates and analysis of actual data from fields investigated in Ukraine have demonstrated a
10 to 15 % increase in production of hydrocarbons by installing compressor equipment.

BucHoBkn

BripoBa/keHHs TeXHOJIOTII ITOHVKEHHS POOOYNX TUCKIB CBEP/TIOBYH 33 PaXyHOK BCTAHOBJICHHS KOM-
IPECOPHOTO OOMaHAHHSI Ha TEXHOTIOTIYHUX JIHIAX MPOMMCIOBUX 00 €KTIB BI/I}IO6YBaHHH, HiITOTOBKMU,
BIUIyYeHHS Ta TPAHCIIOPTY Ta30KOH/IEHCATHNX POROBMUII Ii3HBOI CTafil po3pobky, € eeKTUBHUM 3axXO0-
oM 361/IbIIIeHHS BUO0YTKY rasy.

BcTaHOBNIEHHA €HEPreTUYHO-AKTVMBHUX €IEMEHTIB Ha TEXHOJIOTIYHMX JIiHiAX, CYTTEBO 3MIiHIOE a/lro-
PUTM pO3pOOKM POIOBUIIL Ha Mi3Hii cTafil X €KCIITyaTallil Ta HaZla€ HOB1 MOXX/IMBOCTI 30i/bIIeHHA BUJLY-
YeHHs BYIJIEBOHEBOI IIPOAYKIil, MOKpAIye 3araibHi pe3ynbTaTy Bifj po0biT 3 iHTeHcudikalil npuImsy
BYIJIEBOJIHIB.

PosmmpenHs 6a3 BUpOOHNYNX JaHUX [10 CBEPAJIOBMHAX, CTBOpeHHA yB A3aHnux CYDB]] Ta ix peanpHOro
HAIlOBHEHHA aBTOMATUYHMMM Ta HAIliBAaBTOMAaTUYHMMM METOJAMIU, 3allOpyKa IPUCKOPEHHs peaisallii
KOMITTIEKCHOI pO3pOOKM POIOBUIL] CYYaCHUMY HACOCHO-KOMIIPECOPHUMI CIIOCOOAMIL.

[IpoBemena NpOrHO3Ha OLiHKA i aHami3 QaKTUYHMX [JaHMX Ha PO3IIAHYTUX POROBUINAX YKpaiH,
II0Ka3ye 30i1blIeHHs BUAOOYTKY BYITIeBOAHIB Ha 10-15 % 3a paXyHOK BCTQHOBJIEHHS KOMIIPECOPHOTO
obmagHaHHA.
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