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AKTYanbHOCTb 1ICCIEI0BaHNA 3aKI0YaeTCA B TOM, 4TO B HACTOALLEe BpeMs npobrema nofaepXxaHns ypoBHew 4obblum yrneBoaopo[os
XapaKTepu3yeTcs, B TOM YUCTE, HEAOCTATOYHON 3H(PEKTUBHOCTbIO CYLUECTBYIOLMX METOLOB CTUMYTISILIMA 11 BOCCTAHOB/IEHWS MPOHMLIa-
eMOCTV MPOAYKTVBHOIO MacTa BCIEACTBUE Masloro 0XBata NPOAYKTUBHOIO M1acTa peareHTaMu, Kak no TOMLLMHe, Tak 1 Mo r1youHe rnpo-
HUKHOBEHMUS, @ TakxXe HIU3KOM 3hPeKTUBHOCTbIO OCBOEHUSA. B 3TuX ycoBusx BOMbLLOE 3HaYeHMe MPUOoBPETaoT 3PeKTBHbIE METOAb!
OCBOEHWS CKBAXMH, a TakXe METOAbl MHTEHCHGMKAaLMM [OObIYY, KOTOPbIE MO3BOSISIOT PEAHUMMPOBATL U YIYHLLINTb UIbTPALMOHHBIE
XapaKTEPUCTVIKW KOJIIEKTOPa B NMpv3aboviHov 30He nnacta. OCOBEHHO 3T0 akTyanbHO A8 MECTOPOXAEHUI YepHOMOPCKOro wenbda,
rfie psa IKCrTyaTaLUmoHHbIX 06bEKTOB MPEACTABAEH M1acTaMu-KOIEKTOPaMm TEPPUIEHHOro 1 KapbOHATHOro COCTaBa, pa3pabatbiBalo-
LLMMUCS OLHOBPEMEHHO U e BCTPEYAIOTCA pa3pe3bl CKBaXMH C BbICOKOV HEOHOPOAHOCTbIO re00rHeckmX napameTpos.

Llenb: npennoxuts 1 060CHOBaTb TEXHONOMIO MHTEHCUGUKALMYM J0BbIYY 1a3a AN CKBAXWH, pa3pabaTbiBalOLMX [a30HACILEHHbIE
MAAaCTbI C PA3INYHbIM TUIOM KOJIIEKTOPA, @ Takxke 060CHOBATb MPUMEHEHIE MPEATIOXEHHOIO COCTaBa A1 06paboTKM CKBaXWHbI U TeX-
Honorvio 0bpaboTky CKBaxuH.

06beKT: ckBaxuHa N° 1 ra30KoHAEHCaTHOro MECTOPOXAEHNS YepHOMOPCKOro Lebga.

Mertogpl. C Liefiblo Ka4eCcTBEHHOr0 060CHOBaHUS TEXHOMOMMI BO3AENCTBUS Ha Mpr3aboviHylo 30HY MAacTa BbIMOHEH reoioro-npombi-
CI10BbIV aHaM3 pa3paboTku, Ha KEPHOBOM MaTepuase npoBeseHb! 1abopaTopHble UCCefoBaHNS Mo NoAbopYy ONTUMAbHOMO KUCIOT-
HOro cocTaBa.

Pe3ynbratbl. OOOCHOBAHA TEXHOMOMS MHTEHCUGUKALIMM 10ObIYY ra3a [/1s CKBAaXUH, pa3pabaTbiBaoLLMX ra30HaCILEHHbIE MAaCTbl C
DA3INYHbBIM TUIMOM KOJIIEKTOPA, B YCIOBUAX MECTOPOXAEHUM MOPCKOro Lwenbga. OLeHeHa 3¢HeKTVBHOCTb MPYUMEHEHIS KUCTOTHOMO
COCTaBa Ha 0cHoBe 24 % CONAHON KUCOTbI, U MPEATIOXEHa TEXHOMOMS MPOBEAEHNS 06pabOTKM CKBaXMHBI, BKIIO4aI0LLas MOCIE[0Ba-
TeNbHYI0 3aKayKy KMCIIOTHOrO PacTBOPa M OTKSIOHUTESIS.

Kntoyesble crnoBa:

[a3oBoe MeCTOpOXAeHe MOPCKOro Lueanba, 3(p(peKTMBHbIe MEeTO/bl OCBOEHMS CKBAXWH,
TexHosorns MHTEHCM(pMKauMM ,C[O6b/'-/M rasa, BO34evCTBume COMAHOM KUCIOTbI Ha MaacT,
BOCCTaHOBJ1eHME MPOHNLAaeEMOCTH r1acra, o6pa6orl<a I'lle3a6OV7HOV7 30HbI r1acra.

BBepgeHue YCJIOBUAX 0OJIBINIOE 3HAYEHME MProOpeTainT addex-

B Hacrosimee BpeMs IpoGieMa MOALepKaHus  TUBHBIE METOIbI OCBOCHNA CKBAMKIH, & TAKIKE METOABI
ypOBHE( 100BIH YIIeBOA0POAOE XapaKTepuayercs, B~ WHTEHCHQUKAIUH J00IYH, KOTOPBIE IO3BOJIAIT Pea-
TOM YHCJIe, HEIOCTATOUHOHN d3(PeKTUBHOCTIO cymie-  HUMUPOBAThH M yIyHdIINTH (bI/IﬂprazlPIOUHHBIe Xapaxre-
CTBYIOIAX METOJOB CTUMYJIAIMY U BOCCTAHOBJIeHmMs  PUCTUKM KOJIEKTOPA B npu3aboiiHO# 30He ILIacTa
MIPOHUIIAEMOCTY IPOJYKTHUBHOTO IIJIACTA BCJEJCTBUE (I13II). Hapsaay ¢ mUpPOKO UCIIOMb3YeMbIMY XUMUYE-
MAJIOT0 0XBaTa IPOLYKTHBHOTO ILIACTa peareHraMm, CKUMH METOJaMH MHTeHCH(UKAIMY BCe Yallle IpuMe-
KaK II0 TOJINIHE, TaK U 0 INIyOnHe IPOHNKHOBeHWg,  HANTCA U APyrue MeTOAbI BO3ZielicTBUA, obecmeun-
a TakKe HU3KOU 3(p(h)eKTUBHOCTBIO OCBOeHUA, B arux ~ BaloOlne KOMILUIEKCHOE JeMCTBIE IIPU IIPOBEICHINN 00-
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PabOTOK CKBAHMH JJIsI IOBLIIIeHNS 3P()EeKTUBHOCTH 1
COKpAIIeHNs 3aTPAUEHHOTO BPeMeHH 3aKAUKU HHTEH-
CU(UIMPYIONTNX PEareHTOB ¥ BBIBOJA CKBAKUHBI HA
pe:xxuM. IIpu ncmop30BaHNY HOZOOHBIX TEXHOJOTHI
¥ METOZIOB IPOABJAETCA KOMILIEKC 3)()eKTOB U ABJIE-
HUl, B COBOKYIIHOCTH CIIOCOOCTBYIOIIUX MTOBBINIEHUIO
s dexTrBHOCTH 06pabOTKY cKBaskuH [1-9].

CoBpeMeHHbBIE TEXHOJOTUU U METOAbI MOJIMKHBI
OBITH HATIPABJIEHBI HA YBeJINUeHUe TOBEPXHOCTH KOH-
TAKTa peareHTa C IMOPOJOH, CHU:KEeHUe KOJMYecTBa
HeoOpaboTaHHOTO MOPOBOTO TIPOCTPAHCTBA U YCKODE-
He MacCOOOMEHHBIX IIPOIeCCOB B ILIACTE IPHU JOIOJ-
HUTEJIbHOM IIOJKJIIOUEHNN «B PaboTy» paHee HE JIpe-
HUpYeMble 30HBI. Biarogaps aToMy Bo3pacTaeT J0Js
TIOPOBBIX KAHAJOB IJIA (DUIbTPAINY B HUX KUIKOCTH,
1, COOTBETCTBEHHO, TOBHITIIAETCSA 9PEKTUBHOCTD X1-
Muueckoro BosneiictBusa [5-9, 10-17]. PaspaboTka
TeXHOJIOTUU MHTeHCU(PUKAIMY To0ObIUM Ta3a U moce-
IYIONAs ee PeaJusalusd B YCIOBUAX MOPCKOTO IIIeJIb-
(a m, COOTBETCTBEHHO, TEXHUUYECKUE BO3MOMKHOCTU
MOPCKHUX MIaThopM TPeOyT TpOBeNeHus IreoJoro-
ITPOMBICJIOBBIX W JIaO0paTOPHBIX mcciaenoBanuii. Oco-
0EHHO 3TO AKTYaJbHO JJIA MECTOPOKAeHW: UepHO-
MOPCKOT0 Imejb(a, IAe PAX KCIIyaTar[MOHHBIX
00beKTOB MpEACTABIEH IJACTAMU-KOJIEKTOPaMu
TEPPUTEHHOT0 W KapOOHATHOTO COCTaBa, paspabdaThi-
BAIOIMMUCS OTHOBPEMEHHO.

06 obbeKTe nccnegoBaHUM

Cumxenne 3()(eKTUBHOCTH KCILIyaTaI[uN CKBA-
JKMH TaK:Ke HaOJI0JaeTcs Ha pAJe rasoBbIX M Taso-
KOHJEHCATHBIX MECTOPOXKAeHNE YepHOMOPCKOIo
mensda. Ha mpumepe ckBakuuabl Ne 1 ra3oKoHIeHCA-
THOTO MECTOPOXKIEHUA MPEIJIOKEHA TeXHOJIOTUA 00-
paboTKM Ipu3a00WHON 30HI CKBAMKUHBI 1 000CHOBAH
XUMHWYECKUH COCTaB [ OZHOBPEMEHHOI'O BO3Jeii-
CTBUS Ha MPOAYKTUBHBIE ILJIACTHI, IIPEJCTABJIEHHBIE

KapOOHATHBIM U T€PPUIeHHBIM KojurekTopoMm. CkBa-
uuoit Ne 1 ogHOBpeMeHHO paspabaThIiBaeTcs ABa
IPOAYKTUBHEIX IIJIACTA B BepXHE- U HIKHEIAJIeoIe-
HOBEIX OTJIOXKeHUSX. M3yuenue u 0000IIeHIEe Te0JI0-
TrUYeCKoN WH(OPMAIIUY 0 IIOPOJaX IPOTYKTUBHOM Ua-
CTM Paspesa CKBaKWHBI IO3BOJUJIO OTMETUTH, UTO
00BbEKT MCCJIeIOBAHUS XapaKTepU3yeTcsa TOCTATOUHO
BBICOKOM HEOJHOPOIHOCTBIO. JIMTOJOrMUecKuit pas-
pe3 ckBaskmHBI No 1 BepXHEro majeoleHa IIpeacTa-
BJIEH UepeNoBaHUEM ecUaHnKa, TIMHUCTOTO M3BECT-
HAIKa U Mepressd, a HIJKHEro IajieolleHa — ImepecJa-
MBaHUEM aJIeBPUTUCTOTO U TIMHUCTOTO M3BECTHIKA.
OcHoBHAA reosioro-reo(pusuueckas MHGOPMAIAI IO
00BEKTY HCCIeJOBAHN IIPeACcTaBIeHa B Tab. 1.

OCHOBHO¥ IPUYMHON CHUKEHUSA TPOTYKTUBHOCTH
CKBayKMHBI Ne 1 IIOCJIY2KMJIO TO, UTO IIPU MPHOOIIe-
HUM B pa3pabOoTKY 3aJe/K1 B BEPXHEM MAJIEOIeHe 1A
JUKBUJALUY TIOIVIOIIEHNA B HIKHEM IAJEOIeHe B
ckBakuHy N 1 mpoBoguiach 3aKauka KOJbMaTH-
pyIouuX navek. AHagus pesyabTaToB IPOBEJEHHOTO
reoJioro-rexanueckoro meponpuarusa (I'TM) mosBo-
JIA TIPEATIONOMKNUTh, uTo mocae I'TM mpomyKTuBHBIE
TIJTACTHI HUKHETO MaJIeoIeHa pa3pabaThIBAIOTC Head-
(bexTHBHO.

MepBbI 3Tan padot

ITepBBIM 3TAmOM BBIIOJHEHHBIX PAbOT ABIAICA
1000P KUCJIOTHOTO COCTaBa, OAMHAKOBO 9()(PEeKTUBHO
«paboTariero» KaK B MIPOAYKTUBHBIX ILIACTAX BEPX-
HeIajeolleHOBOr0 KOMILJIEKCA II0POJ, TaK U B ILTacTax
HIDKHEIIAJIeO[eHOBOTO KoMILIeKca. g ToCTHKeHna
9TOH IeJIN IIPOTECTHPOBAHEI 00PAsIlbl KEPHOBOTO Ma-
Teprala CKBAKMHBI Ma30KOHAEHCATHOIO MECTOPOIK-
nenns [18-20]:

+ I - aneBposuT BepxHeaIeoeHOBOTO BO3PACTa;
+ II — u3BecTHAK HUIKHEIIANEOIEHOBOT'O BO3PACTA;

Tabnuya 1. Teonozo-zeodusuteckas xapaxmepucmura npodyKmugHLY NIACTO8 6ePXHE20 U HUNCHE20 NAJLeOUeHA 1O OaHHbLML 00DpAGOMKL pe-

syavmamos I'AC
Table 1. Geological and geophysical characteristics of the productive layers of the Upper and Lower Paleocene according to the well logging
results processing data
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a/a

6/c

Puc. 1. BruewHnuil 6ud 06pa3uoe keproozo mamepuaia ckeaxcunvt Ne 1: a) unmepean 1452,25-1457,75, evioc kepra 5,5 M, 8epxHuil naneoyen,
anespoaum; 6) unmepsan 1528,5-1535,0, eviroc kepra 6,0 u, HuicHul naneoyer, ussecmuar, 6 ) unmepean 1526,7-1527,5, viHoc Kep-

Ha 3,5 M, HUXCHUIL naneoyeH, ussecmuai, 2) unmepean 1457,75-1463,25, gvinoc kepHa 5,5 M, 6epxXHUIL NaIe0yeH, ALe6POLUMUCTIbLY Ne-

CYAHUK

o/b

e/d

Fig.1. Appearance of samples of core material of well no. 1: a) interval 1452,25-1457,75, core discharge 5,5 m, Upper Paleocene, siltstone;
b) interval 1528,5-1535,0, core discharge 6,0 m, Lower Paleocene, limestone; ¢ ) interval 1526,7-1527,5, core discharge 3,5 m, Lower Pa-
leocene, limestone; d ) interval 1457,75-1463,25, core discharge 5,5 m, Upper Paleocene, siltstone

« III — u3BeCTHAK HUIKHEIAJIEOIIEHOBOTO BO3PACTA;
« IV — aneBposUTHUCTHIN TeCUaHUEK BEPXHEIIAIE0Ie-

HOBOT'0 BO3pacTa.

Buemnunit Buj 00pasIioB KepHOBOTO MaTepuaa
IpeJcTaBJIeH Ha puc. 1.

OrneHKY IefiCTBUA KUCIOTHBIX COCTABOB HA OCHOBE
15 %, 20 % u 24 % pacTBOPOB COJMAHON KUCIOTHI HA
KepH MPOM3BOAUJIN 110 KOJUYECTBY PACTBOPEHHOM I10-
pOABI B TeUeHHe 3aJaHHOTO BPEMEHU IIPU COOTBET-
crBylomeit miacry remmeparype (53 °C). Ilua uccaeno-
BaHUI MCIIOJIb30BAIYN KePHOBLIH MaTepual, Te3uHTe-
rpupoBaHHEIl 10 (pakmuu menee 0,2 mm. Crexyer
OTMETHUTh, UTO KMUCIOTHBIA COCTaB BKJIIOUAJ PA3IMAYU-
Hble KOHIEHTPAalW\ WHTUOUTOPA, AEdIMYJIbraTopa,
cTabuam3aTopa Kemnesa.

Pesynbrath! uccieoBaHUs PACTBOPSAIOIIEH CII0CO0-
HOCTHY KMCJIOTHBIX COCTABOB IIPEICTABJIEHEI B Ta0JI. 2.

Tabruya 2. IIomeps maccol 00pasya KepHOBOZO MAMEPUALd 8 KU-
CLOMHOM cocmage

Table 2. Loss of mass of core material sample in acid composition
Ne obpasma keprosoro | Iloreps Macchl o6pasna KepHa 3a 24 4, %
Marepuaa Loss of mass of core sample for 24 hours, %
Core sample number | (HCI15 %) | (HC120 %) | (HCl24 %)
I 73 71 7,4
I 80,9 81,2 80,8
111 81,7 82,4 81,6
v 10,0 9,8 9,9

ITorepsa maccsl o0pasiia KepHa 3a 24 yaca mpaxkTu-
YeCKU He MEHSETCS B 3aBUCKMOCTH OT KOHIIEHTPAIUH
KICJIOTHOTO coctaBa. Kpome aToro, mpoBefeHHbIe Ja-
fopaTopHEIe MCCIENOBAHNUA HA BTOPUYHOE 0CATK000-
pasoBaHMe U ONpejeeHre KOPPO3SUOHHOM arpeccus-
HOCTH KHCJIOTHBIX COCTABOB IIO3BOJIILIK CHEIATh CJIe-
IYIOI[e BLIBOJBI:

*  [IpY HeNTPAIM3AIUY UCTOIIEHHBIX KUCIOTHBIX CO-
craBoB 10 pH 6-7 BbImajieHne BTOPUYHBIX OCAL-
KOB He HalJII01aeTcs;

* CKOPOCTb KOPPO3MM KUCJIOTHBIX COCTABOB IIPH
20 °C sa 24 u or 0,05 r/(m*u) mo 0,14 r/(m*u)
(mpu HopMe 0,2 T/(M*1)), CKOPOCTb KOPPOBUHU KH-
cJI0THBIX cocTaBoB mpu 55 C3a 5 u: 1,2 r/(M*u) —
(15 % HCl); 3,9 r/(m*u) - (20 % HCl);
6,8 r/(m*u) - (24 % HCI).

O0uIM pesyabTaTOM JAHHOTO JTala MCCIeI0Ba-

HUH ABJIAETCA:

+ oOpasiel KepHoBoro MaTepuana Ne II u IIT Gosee
0IBEPKEHbI PACTBOPEHHIO B KUCIOTHBIX COCTABAX
npu mwiacrosoii remmeparype (53 ‘C). Iloreps macest
1t obpasioB Kepra Ne II u III 3a 24 yaca mpaxTu-
YecKU He MEHSeTCA B 3aBUCUMOCTH OT KOHIIEHTpA-
UM KUCJIOTHOTO cocTaBa u cocTaBisger 81-82 % .

+ o0Opasiel KeproBoro maTepuana Ne I u IV naume-
Hee PaCcTBOPMMBI B KACIOTHBIX COCTABAX IIPH ILIa-
crosoii remmeparype (53 “C). IToreps maccer 06pas-

7
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IIOB KepHa 3a 24 U He MEHAETCSA B 3aBUCUMOCTH OT
KOHIIEHTPAIIMU KUCIOTHOTO COCTABA U COCTABJIAET
7,5-10 %.

* VI PACTBOPEHUS OTHOTO 1 TOTO :Ke 00'beMa TI0po-
IIb1, TIPEJICTABIEHHOTO U3BECTHAKOM, MOTPeOyeTCs
B 1,5-2 pasa 6oJbIlle KMCIOTHOTO pacTBopa. Mo-
JeJIMPOBaHNe YBEINUCHN 00beMa 3aKaUNBaeMOr0
peareHTa B IIPOMBICJIOBBLIX YCJIOBHAX MOMKET IIPU-
BECTH K OCJNIOKHEHUSIM IIPU OCBOEHUM, T. K. yMe-
HbIIIeHNe KOHIEHTPAI[NH KHCIOTEI BOSMOKHO IPH
VBeJINYEHNN 00HeMa BOLHON COCTABJIAIOIIEH, UTO
B YCIOBUAX HAINYMSA TIMHHUCTOIO MaTepuaa
(20 %) moxkeT mpWBeCTH K Pas0yxXaHWI0 U YXYI-
IIeHNI0 ()UIbLTPAIMOHHO-eMKOCTHEIX CBOMCTB
(®EC) rosexTopa.

Bropoit atan pa6ot

CienyroumuM dTamoM HCCIeLOBAHUN ABJIAIOCH
000CHOBaHNIE TEXHOJOTUY BO3JeHCTBUSA Ha MpU3aboii-
HYIO 30HY IIJIacTa.

Ananus TeosoruyecKoy WH(POPMAIWU, Te0JOTo-
TeXHUYECKUX MEPOTPUATHH, NCTOPUY AKCILIYaTAIIAN
U TeXHIYECKOTO ¥ TeXHOJOTHUECKOro 000PyAOBAHUSA
CKBAXKMHBI N 1, pe3yIbTaToB 1a00PaTOPHBIX HCCJIe-
JOBaHU BO3/EHCTBUS KUCJIOTHOTO PACTBOPA HA Kep-
He, 0TOOPAHHOM 13 TIPOAYKTUBHBIX ILIACTOB BEPXHETO
U HUKHETO MaJjieolieHa, I03BOMUI paccMoTpets 11 Ba-
pUaHTa MHTeHCU()UKAIINU TO0BIYM Ta3a:

+ I - oOpaboTka pacTBOPOM COJIAHOIN KHCJIOTHI IPO-

IYKTUBHBIX IITACTOB BEPXHEr0 U HUIKHETO Haieo-

HWXHUW NANEOLEH -  1753-1775

IleHa MyTeM IIO0CJIe0BaTeIbHOU 3aKauKd B CKBa-

JKMHY KUCJIOTHOTO PACTBOPA M OTKJIOHUTEJI;

+ II - 06paboTKa PacTBOPOM COJITHOHN KMCIOTHI IPO-
TYKTUBHBIX ILJIACTOB HUJKHETO MAJEONeHa IIyTeM
VYCTAHOBKM TIaKepa MEXKAY MPOJYKTUBHBIMU IIIa-
CTaMH BePXHero 1 HIKHETO MMajieoleHa 1 mocIeo-
BarejbHAA 00pab0TKA KHCJIOTHBIM PACTBOPOM I
OTKJIOHWTENEM MPOAYKTUBHBIX ILIACTOB HIKHETO
maJeoIeHa.

C 1esbi0 IPOTHO3UPOBAHUA 3(D(DEKTUBHOCTH IIPEI-
JIO)KEHHBIX TE€XHOJIOTUY BBITIOJHEHO MOJEIVPOBAHIIE
obpaborku mpusabdoiinoii 30us! (OII3) miacra ¢ momo-
IbI0 IIPOIPAMMHOTO obeclieueHus. PesyabTaThl pac-
YETOB CBHUAETEJBCTBYIOT 00 9()()eKTHBHON peasnsa-
IIMU TeXHOJIOTUH, B TOM YHCJe KaueCTBEHHOTO perre-
HUSA BOIIPOCA O TIOBHITIEHNY IIPOAYKTABHOCTH IIJIACTOB
B HIKHeM majieoriere u yayuienune @EC B mpusaboii-
HOH 30He ILIACTa B BepXHeM majeoleHe (puc. 2).

IIpenBapuTenbHbie pacueTsl aQGeKTUBHOCTH I 1
II BapuanTOB MOKa3aau OJUBKHUI TEXHOJOTUUECKUI
3(QGEeKT OT peaausalliyl TeXHOJOTUN MHTEeHCUPUKA-
MY T00LIYY rasa. BTopoil BapuaHT, Ha HAI BT,
ABJgETCA HeIesecoo0pPasHBIM KaK 10 IpUYUHE
CJI0KHON TEeXHOJIOTMUECKON ero peaausallny Ha
miaatopMe, TaK M CO CTOPOHBI 9KOHOMMYECKOM
omeHKM. Bompoc o mocjenoBaTesbHOU 00paboTKe
BCeX IPOAYKTHUBHBIX ILIACTOB HEOOXOIMMBIM 00Be-
MOM KWCJIOTHOTO COCTAaBa MOKET OBITH YCIIEITHO pe-
IIeH MCIOJb30BAHUEM OTKJOHUTENA. 3afaueir oT-
KJIOHUTENS fABIAETCS M30JAANUA «00paboTaHHOTO»

CaowicTBa nponnacrka
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Fig.2. Side view of penetration into interlayers
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Fig.3. Dynamics of forecast gas production rates (thousand meters’/day) by time (days)

Tabruya 3. IIpozro3nble Oebumol 2a3a no 6a3060My 6aPUAHMY U NO-
cJle npoBedenUA 26011020-MeXHUYeCKUX MeponpuAmull

Table 3. Forecast gas production rates for the basic version and

after geological and technical measures

[e6ur rasa/Gas yield

Bpemenubre
«Cpe3BI» (CYTKH)
Temporary
«slices» (day)

(0a30BbIil BapUAHT
(TBIC. M*/CYyT)
basic version

(thousand m?/day)

TI0CJIe TIPOBE/IEHMS

OII3 no I BapuanTy
(TBIC. M*/CYyT)
after the BT by the
I variant (thousand
m®*/day)

TI0CJIE TIPOBE/ICHNS

OI13 1o I BapuanTy
(TBIC. M*/CYyT)
after the BT by the
II variant (thousand
m?*/day)

10
30
90
180
270
365
Hakomtennas g00b1-
Ya 3a TofT (MJIH M°)
Accumulated pro-
duction per year
(million m®)
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The relevance of the research is in the fact that at present the problem of maintaining hydrocarbon production levels is characterized,
in particular, by the insufficient effectiveness of existing methods of stimulating and restoring the permeability of the productive for-
mation due to small coverage of the productive formation with reagents, both in thickness and depth of penetration, and also low effi-
ciency of development. In these conditions, the effective methods of well development are of great importance, as well as the methods
of production intensification that allow the reservoir filtration characteristics to be resuscitated and improved in the bottomhole forma-
tion zone. This is especially true for the Black Sea shelf deposits, where a number of operational objects are represented by reservoirs-
terrigenous and carbonate reservoirs that are being developed simultaneously, there are sections of wells with high heterogeneity of
geological parameters.

The main aim of the research is to propose and justify the technology of intensification of gas production for wells, developing gas-sa-
turated reservoirs with different types of reservoir, and also to justify the use of the proposed composition for well treatment and well
treatment technology.

Object: well no. 1of gas condensate field of the Black Sea shelf.

Methods. To substantiate qualitatively the impact technology on the bottomhole formation zone, the authors have carried out the
geological and commercial analysis of development and performed the laboratory studies on selection of optimal acid composition on
core material.

Results. The authors substantiated the technology of intensification of gas production for wells developing gas saturated reservoirs with
different types of reservoir in conditions of offshore fields, proved the efficiency of using acidic composition based on 24 % hydrochlo-
ric acid and proposed and the technology of well treatment including sequential injection of acid solution and deflector.

Key words:
Gas field of the offshore shelf, effective methods of well development, technology of gas production intensification,
salt acid impact on the layer, restoration of formation permeability, treatment of bottomhole formation zone.

REFERENCES

Burkova A.A. Problemy ekspluatatsii skvazhin na pozdney stadii
razrabotki mestorozhdeniy [Problems of well operation at the la-
te stage of field development]. Sbornik tezisov dokladov Mezhdu-
narodnoy nauchno-prakticheskoy conferentsii, posvyashennoy
100-letiyu FGBOU VO «Kubanskiy gosudarstvenny tekhnolo-
gicheskiy universitet» [Collection of abstracts of the International
Scientific and Practical Reports dedicated to the 100™ anniversa-
ry of the FGBOU VO «Kuban State Technological University»].
Krasnodar, Yug Publ., 2017. pp. 42-43.

Ognev A.F., Mitrofanov A.D., Korobeynikov A.A., Tryas-
in E.Yu., Tsemkalo M.L., Gubarev D.A. Netrivialnye podkhody k

dorazvedke i osvoeniyu morskikh chastey gazovykh i azokonden-
satnykh zalezhey Kharasaveyskogo i Kruzenshternskogo mesto-
rozhdeniy na Priyamalskom shelfe [Nontrivial approaches to ad-
ditional exploration and development of marine parts of gas and
gas condensate deposits of Kharasavey and Kruzenshtern depo-
sits on the Yamal shelf]. Gazovaya promyshlennost, 2011, no. 13,
pp. 72-76.

Mullaev B.T., Tastemirov A.R., Turkpenbaeva Z.Z. Optimizatsii
proekta razrabotki i obustroistva uglevodorodnogo mestorozhde-
niya na morskom shelfe [Optimization of the project of develop-
ment and arrangement of a hydrocarbon deposit on the sea shelf].
Nauchnye trudy NIPI Neftegaz, 2016, no. 4, pp. 11-27.

81



Smurygin V.1. et al. / Bulletin of the Tomsk Polytechnic University. Geo Assets Engineering. 2019. V. 330. 2. 75-82

10.

11.

Yagafarov A.K. Intensifikatsiya pritoka plastovykh flyuidov v
neftyanykh i gazovykh skvazhinakh [Intensification of tributari-
es of formation fluids in oil and gas wells]. Tyumen, Vektor Buk
Publ., 2010. 231 p.

Singurov A.A. Intensifikatsiya dobychi uglevodorodov v nizko-
pronitsaemykh terrigennykh plastakh gazovykh skvazhin s po-
moshchyu limonnoy kisloty [Intensification of hydrocarbon pro-
duction in low permeable terrigenous reservoirs of gas wells with
the help of citric acid]. Nauka i tehnika v gazovoi promyshlenno-
sti, 2014, no. 1 (57), pp. 82-85.

Novikov A.V., Wolf A.A. Rekomendatsii po ekspluatatsii, re-
montu, intensifikatsii pritoka gazovykh skvazhin na zaklyuchi-
telnoy stadii razrabotki [Recommendations on operation, repair,
intensification of the flow of gas wells at the final stage of deve-
lopment]. Opyt, aktualnye problemy i perspektivy razvitiya nefte-
gazovogo kompleksa. Materialy Mezhdunarodnoy nauchno-prak-
ticheskoy konferentsii obuchayushchikhsya, aspirantov i uche-
nykh [Experience, current problems and prospects for develop-
ment of oil and gas complex materials of the International Scien-
tific and Practical Conference of Students, PhD students and sci-
entists]. Tyumen, 2017. pp. 92-95.

Karacharova Yu.V., Beznosikov A.F. Tekhnologii pri provedenii
geologo-tekhnicheskikh meropriyatiy na gazovykh skvazhinakh
[Technologies in geological and technical measures on gas wells].
Sovremennye tekhnologii v neftegazovom dele-2016. Sbornik tru-
dov Mezhdunarodnoy nauchno-tekhnicheskoy konferentsii, posvy-
ashchennoy 60-letiyu filiala [Modern technology in the oil and gas
business-2016. Proc. of the International Scientific and Technical
Conference on the 60™ anniversary of the branch]. Oktyabrskiy,
UGNTU Publ., 2016. pp. 244-249.

Gasumov R.A., Sukovitsyn V.A., Gavrilov A.A., Suprunov V.A.,
Tretyak A.Y., Galay B.F., Mochalov V.P. Reagentnye kompozit-
sii, napravlennye na vosstanovlenie i povyshenie proizvoditelno-
sti gazovykh skvazhin so slozhnymi gorno-geologicheskimi uslo-
viyami [Reagent compositions aimed at restoring and increasing
the productivity of gas wells with complex mining and geological
conditions]. Neft. Gaz. Novatsii, 2017, no. 8, pp. 52-57.
Shpilman T.M., Kuzmina E.S. Otsenka ekonomicheskoy effektiv-
nosti geologo-tekhnicheskikh meropriyatiy [Estimation of econo-
mic efficiency of geological and technical measures]. Bulletin of
the Orenburg State University, 2014, no. 14 (175), pp. 71-76.
Berntsena M., Skjong Boe K., Jordala Th., Molnar P. Determi-
nants of oil and gas investments on the Norwegian Continental
Shelf. Energy, 2018, vol. 148, pp. 904-914.

Agartan E., Gaddipati M., Yip Y., Savage B., Ozgen Ch. CO, sto-
rage in depleted oil and gas fields in the Gulf of Mexico. Interna-

Information about the authors

12.

13.

14.

15.

16.

17.

18.

19.

20.

tional Journal of Greenhouse Gas Control, 2018, vol. 72,
pp. 38-48.

Tuong-Van Nguyen, Silvio de Oliveira Juniora. System evalua-
tion of offshore platforms with gas liquefaction processes. Ener-
gy, 2018, vol. 144, pp. 594-606.

Salavatova T.Sh., Strekovb A.S., Karazhanovac M.K., Koilybay-
evd B.N. Decision making during treatment of bottomhole zone
by polymeric systems on the basis of indefinite cluster analysis.
Procedia Computer Science, 2017, vol. 119, pp. 478-480.
Willersruda A., Ims landa L., Olav Haugerb S., Kittilsenb P.
Short-term production optimization of offshore oil and gas pro-
duction using nonlinear model predictive control. Journal of Pro-
cess Control, 2013, vol. 23, no. 2, pp. 215-223.

Jinxing Dai. Ch. 7. Coal-Derived Gas Fields and the Gas Sources
of Offshore China. Giant Coal-Derived Gas Fields and their Gas
Sources in China, 2017, vol. 48, pp. 447-549.

Deyaba S.M., Taleb-berrouaneab M., Khana F., Yangac M. Failu-
re analysis of the offshore process component considering causa-
tion dependence. Process Safety and Environmental Protection,
2018, vol. 57, pp. 220-232.

Ogdena J., Myers Jaffe A., Scheitrum D., McDonald Z., Millera
M. Natural gas as a bridge to hydrogen transportation fuel: In-
sights from the literature. Energy Policy, 2018, vol. 115,
pp. 317-329.

Morev A.V., Morev V.A. Vybor optimalnykh usloviy podgotovki
obraztsov kerna k petrofizicheskim issledovaniyam [Choice of opti-
mum conditions for preparation of core samples for petrophysical
studies]. Estestvennye i tekhnicheskie nauki, 2014, no. 11-12 (78),
pp. 144-147.

Zubkov A.A., Garushev E.A., Beketov S.B. Vliyanie khimiches-
kikh dobavok na korrozionnye svoistva kislotnykh sostavov dlya
vozdeistviya na produktivnye neftegazovye plasty [Influence of
chemical additives on corrosive properties of acid formulations
for impact on productive oil and gas reservoirs]. Neft, gaz i biz-
nes, 2012, no. 8, pp. 58-61.

Magadova L.A., Gaevoy E.G., Pakhomov M.D., Gubanov V.B.,
Mukhin M.M., Trofimova M.V., Markova N.S. Intensifitsiruy-
ushiy kislotny sostav dlya obrabotki nizkopronitsaemykh karbo-
natnykh kollektorov i terrigennykh kollektorov s vysokoy karbo-
natnostyu [Intensifying acid composition for treatment of low-
permeability carbonate reservoirs and terrigenous reservoirs
with high carbonate content]. Neftyanoe hozyaistvo, 2010, no. 6,
pp. 80-82.

Received: 26 April 2018.

Vladimir I. Smurygin, head of the group on capital repair of wells of the drilling department, Chernomorneftegaz.

Ruslan U. Rabaev, Cand. Sc., head of oil and gas engineering, Ufa State Petroleum Technical University.

Sergey A. Blinov, Cand. Sc., chief geologist, Cresol-NefteServis.

Timur B. Bakishev, deputy director, Cresol-NefteServis.

Shamil Kh. Sultanov, Dr. Sc., associate professor, professor, Ufa State Petroleum Technical University, head of
the laboratory «Mathematical Modeling of Oil and Gas Extraction», Institute of Strategic Studies of the Republic
of Bashkortostan.

82



