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ONTUMMU3AILIUA CUCTEMBI PASPABOTKH TYPHEHCKOI'O OFBEKTA
HA TPUMEPE HE®TSIHOI'O MECTOPOXJIEHHUA YIMYPTCKOM
PECIIYBJIUKH

AHHoOTanus. B craThe paccMaTpuBaroTCs NEPCIEKTUBbI pa3pabOTKHU TYpHEHCKOro 00beKTa 0JTHOTO
13 HE(PTAHBIX MECTOPOKIACHUH YIMypTCKOW PecmyOnmuku, Tak Kak JaHHBIA OOBEKT SIBISETCS
OJTHUM M3 HauMEHee M3y4YeHHbIX Ha JaHHOM TeppuTopuu. Ha oCHOBaHMM THApPOIMHAMUYECKOIO
MOJIETIUPOBAaHUSL U IOCTPOEHMSI KapThl IJIOTHOCTU IOJABM)KHBIX 3allacOB TYPHEHCKOro OOBEKTa
ObUIM BBISBJIEHBI Cca00 ApeHHpYyeMble 30HBI 3aJIe)KM M Haubojee MEepPClIEeKTUBHBbIE YYacTKH Ui
pa3pabOTKK OCTATOYHBIX 3aI1acOB, I KOTOPBIX MPEIIOKEHBI CIEAYIOUINE BapUaHThl pa3pabOTKU:
1 — npenycmarpuBaeT JaJbHEHIIYIO pa3pabOTKy AeHCTBYIOIUM (POHIOM CKBaXHH 0€3 M3MEHEHMS
cucteMbl; 2 — npeanonaraet Oypenue 7 6okoBbix ctBosioB (BC). 3a cuer Oypenus bC npoucxoaur
paBHOMEpHasi BbIpa0OTKa 3alacoB, IIOCKOJIbKY BOBJEKAalOTCI B pa3pabOTKy paHee He
BbIpabOTaHHblE W c1abo JApeHUpyeMble 30HBI IIacTa MO IUIOUAAM M pa3pe3y C Y4eToM
pean30BaHHOM cUCTeMbI pa3pabOTKH U TEKYLIUM COCTOSHHUEM pa3paboTKu B 1enoM. [IpoekTHbIH
Cpok paspabotku — 25 mer. Hakomnennas poOeiua uHedptn — 714,8 ThIC.T. JlOoCTHXKEHUE
ko3 durrenta uzsneuenus Hedru (KMH) — 0,379, Koxs — 0,727, KebiT — 0,521, III0THOCTD CETKH
ckBakuH (IICC) — 7,4 ra/ckB. B pe3ynpraTe aHanm3a TEXHHKO-3KOHOMHYECKHX MOKa3aTelei
IpeJularaeéMblX BapUaHTOB Pa3pabOTKU MOKHO CJIeJIaTh BBIBOJ O TOM, YTO HauOoJjiee SKOHOMUYECKU
3¢ (HEeKTUBHBIM SBJISETCSI BTOPOW BapHaHT pa3pabOTKH.

Knwouesvie cnoea: MecTopoXXaeHUE, BapuUaHTBl pa3pabOTKH, ontumuzanus, 3((eKTHBHOCTS,
TypHEHCKHI 00BEKT pa3pabOTKH.

s yumuposanus: Vsmmn J[.A., Usano I'.C., Kpacnonepoa C.A. OnTumuzamusi CUCTEMbI
pa3paboTKu TypHEHCKOro o00beKTa Ha mpuMepe HEPTIHOTO MECTOPOKACHHUS Y IMYPTCKOM
Pecnyonmukn //  VYmupaBnenue TexHocdepoil: dnekTpoH. kypHain, 2024. T.7. Bem3.
URL.:https://technosphere-ing.ru C. 441-452. DOI: 10.34828/UdSU.2024.42.72.006.

AKTYaJIbHOCTH
Typnetickuii 00beKT pa3padOTKH HEPTIHBIX MECTOPOKICHUHN SBISICTCS OJHUM

U3 HauMEHee M3YyYEHHbIX Ha TeppuTopun Yamyprckoi Pecnyomuku (VYP),
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CJIEIOBATEIBHO IIPOBEJICHUE JIOITOJIHUTEIIbHBIX HCCJIEIOBATEIIbCKUX
HEe(TEMONCKOBBIX PadOT I M3YYCHHS BEIMYMHBI OCTATOYHBIX 3alacoB, a TaKXKe
MOMCKa BO3MOXHBIX HEBBIPAOOTAHHBIX YYAaCTKOB 3aJIe’KEW MPEJCTaBISIOT MHTEPEC
JUIA JalbHeHIIel ero paspabortku [1, 2]. B ¢BsS3u ¢ 3THM C HENIbI0 pallMOHAIBHOM
BBIPAOOTKHM OCTATOYHBIX 3aIIACOB TYPHEHCKOTO O0OBEKTa OJHOTO M3 MECTOPOXKICHHMA
VP npennaraercs BbiOpaTh HauOosee ONTHUMAJIbHBIA BapUaHT JalIbHEUIIEH €ero

pa3paboTKH.

IIpoexTupyemoe perieHnue
[TpogykTuBHas kKapOOHATHAsS TOJIA TYPHEHCKOTO spyca MeCTOpOKAeHHS «N»
IpEJICTaBlICHa IOPUCTHIMM, OpPraHOTCHHBIMU HU3BECTHSAKaMH. [IpOMBIIIEHHO

He(TeHOCHBIM TiacToM siBisieTcst Twuiact CIlt-IV+V TypHelickoro sipyca HH)KHETO

KapOoHa.
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Puc. 1. Hedrera3oHOCTHOCTb TYPHEHCKOro 00beKTa
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TypHelickuii 00bEKT Ha MECTOPOXKIACHUU PacCIpOCTpaHeH B Mpejenax OJHOTO
MOAHATHS — 3anagHOTro.

dakTuyeckas cucTemMa pa3pabOTKH  COOTBETCTBYET 3arlIAHUPOBAHHOM.
Peanuzamus npoektHoro ¢gouaa mpessiaer 100% (8 ckB.). JelcTByrommuii o Ha
2024r. cocraBnseT 15 10OBIBAOIIMX CKBAKHH.

Pa3paboTka 3aiexu, KaKk ¥ MHOIMX JPYTUX HCCIACAyeMbIX 00BeKTOB [3-6],
COTIPOBOXKIAETCS BRICOKOW 00BOTHEHHOCTHIO (0osiee 80%), 00yCIIOBIEHHOW BHICOKON
CTENEHBIO BHIPAOOTKM 3aMacoB, BBOJIOM CKBaKMH B TMO3JHUN MEPUOJ] B YACTUYHO
BbIpaOOTaHHBIE 30HBI, a TaKKe HaJIW4YUE 3aKOJOHHBIX TIEPETOKOB U3
BOJIOHACBIIIIEHHBIX TOPU30HTOB.

B pesynbrate ruapoAMHAMUYECKOTO MOJEIUPOBAHUS C IICJIbIO BBISIBICHUS
c1abo JPEeHHPYEeMBbIX 30H ObUTa MOCTPOEHA KapTa IUIOTHOCTH IMOABMKHBIX 3aIacoB
TypHe#cKkoro HedTsHOro 00BEKTa pa3paboTKu (puc. 2), HAa KOTOPOH BBISBIICHBI

HauoOoJee IICPCIICKTUBHBIC YYACTKH OJIA p213pa60TKI/I OCTAaTO4YHBIX 3aI1aCOB.

3anajnoe noauaTHe

[Ixana niomocTn
MOJIBHIKHLIX 3aMacos, T/M

Q887
) 800
) 700

2,000

Puc. 2. KapTa IJIOTHOCTH MOJABUKHBIX 3a11aCOB TYPHEHCKOr0 00beKTa

pa3padoTku
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JlanHasi KapTa MO3BOJIMIIA BHIIBUTH HAUMEHEE BhIpA0OTaHHBIE YUACTKU 3aJI€KHU,
KOTOpBIE SBISIFOTCS TICPCIICKTUBHBIMU 71T pa3paboTku. Takum oOpa3om, Ha
OCHOBAHHHM T€OJOTUYECKOTO MOJICTUPOBAHUS U TMOCTPOEHHUS KapThl IUIOTHOCTH
MOJBUKHBIX 3aI1aCOB TYPHEUCKOTO 00BbEKTA MpeIiaraeTcs 2 BapuaHTa pa3paboTKH.

1 BapmanT (6a3oBbiii). IIpegycmarpuBaer AalbHEHUIIYIO pa3pabOTKy
JNEUCTBYIONIUM (DOHJOM CKBKUH 0€3 M3MEHEHHS CHUCTEMbl, CJIOXHUBIIEHCS Ha

01.01.2021 r.

- .

3anajiHoe noHATHE

O 215 ~HOMEP CKBaAKHHbBL

(‘)_\ ~H30MaXHThl ')dld)el\“l'lIBHhL\ HC!IT!CHEICblUlCHHHX TOJIHH

“'~.—+" -BHEIIHHII KOHTYP HE)TCHOCHOCTH
“ ..~ -BHYTPCHHHII KOHTYP He()TCHOCHOCTH
Q -rpaHHIa JHIeH3HoHHOro yuacTka HIKB 12088 HD
000 "PHK"
P x 2 RABSRMER: C 2
Q -rpaHnNa aHuessHonHoro yuacrka VOKB 01802 HP
/" BOTKHHCKHIi Y4acTOK Hep

Cxsaxutbl npodypeHHbie:
@  -3KCrUIyaralHoHHBIC, Jo0bIBaIONINE

-FOPH30HTA/ILHBIA CTROJ
J) -NEPeBO/l CKBAKHH HA ApYyroii 00beKT
3
O _nornomaromas

Q ~JIHKBHAHPOBAHHLIC

Puc.3. ba3oBblii BapuaHT pa3padoTKu TYPHEHCKOr0 00beKTa HCCJIeyeMOoro

MeCTOPO KIEHHS

. 1

2 Bapuant. Bropoii BapuanT npennonaraer oypenue 7 “BC (puc. 4). 3a cuer
Oypenuss bBC mpoucxoaut paBHOMEpHasi BbIPaOOTKAa 3amacoB, TMOCKOJBKY
BOBJICKAIOTCS B pa3pabOTKy paHee HE BbIpaOOTaHHBIC M CIA00 JAPEHUPYEMBIC 30HBI

macTa Mo IJIOMAaM W pa3pe3y C YYETOM pPEealM30BaHHOW CHUCTEMbI pa3pabOTKHU U

1 BC — 6oxoBBIE CTBOIBI
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TEKYLIUM COCTOSIHMEM pa3paboTku B uenoMm. bypenue BC oOycroBieHo reosnoro-
TEXHHYCCKUMH U SIKOHOMUYCCKUMH KpuTepusmu [7, 8].

[IpoekTHBIN cpok pa3zpaboTku — 25 net. HakorienHas go0wkya HedgTu — 714,8
teIC.T. JJocTmkenue KMH — 0,379, Koxs — 0,727, KeiT — 0,521, IICC — 7,4 ra/cks.
Pacuetsl rogoBoii moObuM HedTH (THIC. T.) W HAKOIUICHHON A00BYM HE(pTH IO

BapHUaHTaM pa3pabOTKH, (ThIC.T.) IPEJCTABICHBI Ha PUC. 5 1 6 COOTBETCTBCHHO.

3anajHoe noaHATHE

g

~

O 215 ~HOMED CREQUKHHLI

C\ ~H30NAXHTH )d)d)cnunumx IlL‘qlTL'HZ!CLlIllCIIIILIX TOMIUHH

-

fsaet ™ BHCIIHHI KOHTYp )lc(b'ICIIUCHOCIH
-
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Q I PAHHLA JHUCH3RORHOTO yyacTka HKB 12088 HD

000 "PHK"
/ ~FPAHHLEA JTHLEH3HOKRHOTO yyacTka HOKB 01802 HP
N/ Borkunckuii yyactox Heap

CkBaxkuHbI MpOOYpeHHbIC:
. =IKCILIYATALMOHHBIC, J00bBaIONIME

'I'UPH'JOIIl'd.’lhlll-ll'i CrBoa
’

) -NepeBOA CKBAKNH Ha APYroit 0GbeKT

O nornomasomas

Q ~AHKBHAHPOBAHHBIC

CKBaKiHBI MPOEKTHbIC:

® -1obuBaloume

Puc. 4. llpensiaraemblii BapuaHT pa3padoTKH TYPHeHCKOro o0 beKkTa

HCCJIeTyeMOT0 MeCTOPOKIeHUsI
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Puc. 5. I'pa¢guk ronosasi 100614 HepTH IO BapuaHTaM pa3padoTKH,
(TBIC. T.)

BapuaHT 1l M BappwuaHT 2

714,8

603

Puc. 6. HakonuieHHast 100b14a HepTH 10 BapuaHTaM pa3padoTKH, ThIC.T.

Hakonnennas no6erua Hegtu mo BapuaHTy | cocraBmser 603 Thic. T, 1O

BapuaHty 2 — 714,8 ThIC.T.
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Tabmumna

TexHuko-3xoHOMUYECKOe 000CcHOBaHKE A(P(HEKTUBHOCTH CUCTEMBI pa3paboTKu

[Tokasaremm Ex. m3m. ?gg ::::Tﬁ ; Bapuanr 2
O0mmii hoHt CKBaKIH It 15 22
DoH1 CKBaAKHH Ul OypeHns IIIT. - 7
B 1.4. bC IIIT. - 7
JlonoaHnTeIpHAas 100BIMa KHJIKOCTH TBIC.T. 2331,2 3440,26
B T.4. HeTH TBIC.T. 235 346,8
KanmnranbHble 3aTpaTsl MJIH.pYO. - 2438
DKCIUTyaTallHOHHBIE 3aTPaThl MJIH.pYO. 1 080,6 1 694.5
Hanor Ha nmymecTso MJIH.pYO. - 54
Hasor Ha 100B11yY 10J1€3HBIX HCKOBa€MBIX MJIH.pYO. 4 466,1 6 5909
Breipydka oT peann3amnun MJIH.pYyO. 8272 12 207.3
ITpuObLTE OT peann3anun MJIH.pYO. 2725,1 3916,6
Hanor Ha npuOBIIbG OT peaan3alin MJIH.pYO. 545,1 7833
Uncras npudsuib MJIH.pYO. 2 180,1 3133.2
YHCThIiT AMCKOHTHPOBAHHBII JI0XO0]1 MJIH.pYO. 840,5 1114
IHHIeKe T0X0IHOCTH J.e. B 4,57
CpoK OKynaeMocTH rox - 0,22
Joxox rocyapersa MJIH.pYO. 5011,2 7 379,6
HurerpansHelil nokasaresb ONTHMAIBHOCTH JLeL. 1,43 2

3akiroueHue

B pesynprare aHanm3a TEXHMKO-dKOHOMHYECKUX TOKa3aTesel MpeasiaraéMbIX
BapUaHTOB pa3pabOTKH MOXKHO CJIelaTh BBIBOJ O TOM, YTO HauboJee SKOHOMUYECKU
3O PEeKTUBHBIM  SBJSETCS BTOpPOW BapuaHT pa3paboTku. Yucras mnpuOBLIb
npennpusitust  cocraBiasier 3 133,2  wmuH.  py0. HakomuieHHBIM  4MCTBIM

auckonTrpoBanHbli goxo (Y1) — 1 114 muH. pyoO.
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D.A. lvshin, G.S. Ivanov, S.A. Krasnoperova

OPTIMIZATION OF THE SYSTEM OF DEVELOPMENT OF THE
TOURNAISIAN OBJECT ON THE EXAMPLE OF THE OIL FIELD OF THE
UDMURT REPUBLIC

Annotation. The article deals with the prospects of development of the Tournaisian object of one
of the oil fields of the Udmurt Republic, as this object is one of the least studied in this territory.
On the basis of hydrodynamic modeling and construction of the map of mobile reserves density of
the Tournaisian object the poorly drained zones of the deposit and the most promising areas for
development of residual reserves have been identified. The following development options have
been proposed for these areas: 1 — provides for further development by the existing well stock
without changing the system; 2 —provides for drilling of 7 wells. Drilling of wells will result in
uniform development of reserves, as previously undeveloped and poorly drained zones of the
reservoir are involved in the development, taking into account the implemented development
system and the current state of development as a whole. The projected development period is 25
years. Accumulated oil production — 714.8 thousand tonnes. Achievement of Oil Recovery Factor
—0.379, Sweep Efficiency (Koxs) — 0.727, Displacement Efficiency (KBeiT) — 0.521, Well Density
(IIIIC) — 7.4 hal/well. As a result of the analysis of technical and economic indicators of the
proposed development options, it can be concluded that the second development option is the
most economically efficient.

Keywords: field, development options, optimization, efficiency, Tournaisian development site.
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development of the tournaisian object on the example of the oil field of the Udmurt Republic]
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