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B cTatbe npoBefeH aHanus

M AaHbl peKOMeHAaLuuu no
NpoBeAEeHUI0 KNCJIOTHOTO
ruapopaspbiBa niaacra B
Kap6OHATHbIX OTNOXKEHNAX
6alKupcKoro apyca
KaMeHHOYT0/IbHOW CUCTEMbI.

B Kap6OHaTHbIX OTJIOXKEHUAX
oTMeYaeTcA ecTecTBeHHas
TPeLHOBATOCTb, YTO YCJIOXKHACT
paspaboTKky 3anexei. B atoii
CBA3M UCNONb30BAH aHaNu3

no xapaKTepy pacnpegefeHus
TPeLwH Ha OCHOBE KOMNEKCHOMW
MHTepnpeTayuu maTepmanos
a3pOKOCMOreoioru4ecKux,
MOpPdOCTPYKTYPHbIX
nccneaoBaHui, reopusnyecknx
nccnesoBaHUM CKBaXKUH,
nocrpoeHa 3D reonoruyeckas
mozaesb U NOCYUTaHbI
0CTaTOYHble U3BJIeKaeMble
3anacbl HedpTh yyacTKa pabor.

Matepuanbl u meToabl

3D reonornyeckas mojenb, nogcyer
OCTaTOYHbIX N3BNEKaeMblx 3anNacoB

Ha reonornyecKon moaenu,
23pPOKOCMOreonornyeckmne ccneaoBaHus,
MOP(OCTPYKTYpHbIE UCCNeA0BaHNA,
MHTepnpeTayms AaHHbIX reon3nyecKmnx
1ccneaoBaHN CKBaXWUH, 3KOHOMUYECKas
OLeHKa npeanaraemblx MeponpuaTui.

KnioyeBble cnoBa

TMAPOpPa3pbIB NNacTa, reonornyeckasn
MO/ €/b, eCTeCTBEHHAs TPELMHOBATOCTb,
noAcYeT 3anacos

B cBA3M € TeM, YTO OCTATOYHble KOHAWULM-
OHHble 3anacbl HedTW B MecYaHbIX KONNEKTOpax
HedTAHbIX MeCTOPOXAEHUI TaTapcTaHa umeioT
TeHaeHUMO K cnagy, Bce 6onee Bo3pacraer
ponb Aobblun HedTw, 3aneraiowein B Kap6o-
HaTHbIX Konnektopax. CnepoBartenbHo, nepej
komnaHuen OAO «TaTHetTb» OCTPO CTOMT NPO-
671emMa NOBbIWEHNUA TEKYWEN N KOHEYHOW He-
thTeoTaaun Kap6oHaTHbIX pe3epByapos.

Ocobbiin BONPOC, KOTOPbIA CYLLECTBYET npu
pa3paboTke KapboHATHbIX KONNEKTOPOB — Tpe-
WMHOBATOCTb. Ha Haw B3rnsg, OAHUM K3 Hanbo-
Nlee COBPEMEHHbIX M NepCrneKTUBHbIX MEeTOA0B
U3y4YeHus TPewmHOBaTOCTH B KapOOHATHBIX KOJI-
nektopax — 3D ceilcmopa3BefoyHbie paboThbl.

OfHaKo cyllecTByeT 4acTo BCTpevyaemas
CUTyaLma — OTCYTCTBME BbICOKOpPa3peLlatoLien
TPeXMepHOW CeNCMUKM. ABTOPbI CTONKHYINCH C
[aHHOM npobnemoii npu BbINONHEHUU PaboTbI
no 060CHOBAHMIO NPOBEAEHUA TEXHONOTUMN KUC-
notHoro ruapopaspsbisa nnacta (KMPM) ¢ npume-
HEHMEM NeHHbIX U Fa3npPOBaHHbIX XUAKOCTEN Ha
GalWwKnpcKuit apyc B ckBawmHe N29304I Neaw-
KMHO-Mano-CynbY4nMHCKOro MeCTOpPOXAeHMA.

B xopne o6ocHOBaHMA 6bina npusneveHa
MaKcuManbHas uHbopmMauua: NoCTpoeHa CeK-
TopHas 3D reonorunyeckaa mogenb, noacyuTa-
Hbl OCTATOYHble W3B/EKaeMble 3amnachbl y4yacT-
Ka, NpoaHanu3MpoBaHa paboTa OKpyMKawLmUx
CKBA¥MWH, M3yyeHa pabota [1] no xapakrtepy
pacnpefeneHus TPeLMHOBATOCTH GaLUKUPCKNUX
OT/I0XKEHWI Ha 0CHOBE KOMMNEKCHOW MHTepnpe-
TauumM matepuanos a3pOKOCMOreonornyeckumx,
MOP@OCTPYKTYPHbIX UCCNEJ0BAHUA.

CkBaxwuHa N29304T npobypeHa B HUKHIOW0
YacTb niacta GAWKMPCKOro Apyca C BOCXOAA-
wmum npocunem (puc. 1). bonbluas Yyactb ropu-
30HTaNnbHOro cteona (MHTepsan 1140-1220 m),
COrnacHo reojorMYeckon mogenu, npowna no
YYaCTKY C OTCYTCTBMEM KONNEKTOPOB U B 30HE C
CUCTEMOM OTKPLITBIX TpewwuH (puc. 2). B uHtep-
Base CKBamuHbl 1020-1140 m, no gaHHbIM TUC,
0TMEYaloTCs 3aneyeHHble 6UTYMOM KaBepHbI U1
B NOAYMHEHHOM BUJe 3aNeYeHHble TPeL/HbI.

Ha ocHoBaHMM npoBejeHHOro aHanusa,
nHctutyT «TatHUMWHedTb» pan cnepyowne
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pekomeHgauuu HI4y:

1. NHcTuTyT «TaTHUMNWHEehTb» OTMeYaeT Bbi-
cokune pucku npu nposegernnmn KIPM B cKB.
N29304[ B BUAE NONyYeHNA He3aNNaHnpo-
BaHHOW NPOAYKLMUN.

2. PuCKu, BO-NepBbIX, CBA3aHbI C TeM, YTO ANMHA
TPEeLUMH OT HUXKHEro 0TBepCTUA MHTepBana
nepdopauum npu nposegeHun KIMPM moxer
ObITb 04Y€EHb CYLLECTBEHHOM 1 KOTOPAs MOXET
HUXHUM CBOMM KOHLLOM MPOXOAUTb Yepes
BOJOHOCHbIE NPONNACTKM (paccTosHne Ao
BHK coctaBnset o1 14,5 no 17,9 m).

3. Bo-BTOpbIX, €CTb PUCK, 4TO TpewuHbl KIPI
MOTYT COAMHUTLCA C eCTECTBEHHbIMMU
TpeLwmnHammn, KoTopble NPOXOAAT Yepe3 BOJO-
HOCHble NNacTbl 6aKMPCKNUX OTNOKEHUIA.

4. CkBaxuHa N29304[, no faHHbIM KOMMIEKC-
HOI UHTepnpeTaLMn matepmanos a3poKoc-
MOreoNornyecknx u MophoCTpyKTYPHbIX
1ccnefoBaHuii, npobypeHa B 30HE MaKCH-
MasibHOW MPOrHO3HOW TPELWNHOBATOCTH.

5. B cnyyae oTCYTCTBUA APYrUX CKBaXWH-
KaHAMAATOB NOA NAaHUpyeMmyo
onepawuio, PEKOMEHA0BaHO NpoBeAeHne
manoobbemHoro OM3 B CKBaMMHe
N°9304[ B untepsane 1020-1140 m. B
naHHOM nHTepBane (puc.2) otmevaercs
MaKCKHManbHbI KOHTAKT C KONNeKTopamu,
NPUCYTCTBYIOT 3a/1€4EHHbIE BUTYMOM
KaBepHbl U B MOJYNHEHHOM BUAE
3aeyeHHble TpeluHbl. B nHTepeane
1140-1220 m no gaHHbiM TMC Habnogaetcs
CUCTEMA OTKPBITbIX TPELLYMH, KOTOpble
CBOMM KOHLLOM MOTYT MPOXOAUTb Yepes
BOAOHOCHbIE MPOMNACTKN UK COEANHATBLCA
C CUCTEMOMN TPELLMHON, KOTOPblE CBOMMMU
KOpHAMM nepecekatoT 30Hy BHK.

B paGoTte Gbina nNpoBefeHa 3KOHOMMYe-
CKaf OUEeHKa npepnaraemblx peKOMeHAauui.
[MCKOHTVPOBaHHbIA NOTOK AEHEXHOW Hanuu-
HOCTW B pac4yeTHOM nepuoje CocTaBuT 6,9 MiH
pyb6nein.

Mo cdakty, B oKkTA6pe 2013 r. Ha CKBaXUHe
N29304I HIY npoussenu MneHHO-KUCNOTHOE
OMN3 B nHtepsane 1140-1220 m ropusoHTanb-
HOro CTBOMAa C WCMO/Mb30BaHWEM CONAHOM
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Puc. 1 — leonoeudeckull npoguns yepes ckgaxcuHy N°9304I



KucnoTbl B 06beme 36 m? neHoobpasoBarens
C Temnom 3akayku 0,3 M?>/MWH Npu Hayanb-
HOM [aBneHue 3akauyku 25 aTm, KOHeyHoe
[laBfeHne 3aKkayku coctaBuno 50 atm. Yepes
2 4y faBNeHue B CKBAXMWHE COXPaHANOChb U Co-
ctaBuno 80 aTMm. 3aTemM CKBaXMWHy OCBOMUAU
cBabupoBaHuem B o6beme 79 M> 1 noayuunu B
NpoAyKUMM NNacToBylo BOAY yAeNbHbIM BECOM
1,161 r/cm?, pH-5,46, 06BoAHEHHOCTE — 100%.
Yepes mecAL NpoBenn nccnefoBaHne CKBaXu-
Hbl € ucnonb3osaHnem YITNC, no pesynstatam
KOTOPOro NPUTOK XUAKOCTV U3 UHTEPBANOB OT-
KpbITOro cTBona: 1125-1155 m (Boaa u HedTb);
1155-1180 m (HedTb); 1180-1202 m (Boga)
(pnc. 3). C momeHTa nNpoBeAeHUs onepayuu
NeHHO-KMCcNoTHOro OM3 1 Ha TeKYWMIA MOMEHT
(mai 2015rt.) ckBaxuHa paboTaet c febutom no
MUAKOCTN 26,4 T/cyT 1 99,9% 06BOAHEHHOCTH.

MonyyeHHbIN pe3ynbTaT NoKasan, YTo aHa-
nun3 uHctutyta «TatTHUMNWHedTb» noaTBEpAMA-
cA. BBuay Toro, 4to Ha TEKyL A MOMEHT CKBa-
*uHa N29304T ¢ TOUKM 3peHNsA IKOHOMUYECKOM
KaTeropuu sBaserca yobITOYHOW, npegnaratot-
CA cnefylolime peKoOMeHAaUNnm:

1. Ha rny6uHy 1140 m cnycTuTb HaayBHOM nakep.

2. OcBoUTbL CBabMpoBaHMeEM HaNaKepHyto
30HY B MHTEpBase OTKPbITOro cTBoNa
1020-1140 m.

3. B cnyyae Hannuusa nputoka HedTv no
pe3ynbTatam cBabMpoBaHWA B HaANaKepHOW
30He, CNYCTUTb BOAOHAbYXaloWni nakep Ha
ray6uHy 1140 m.

4. Mposectu OM3 ¢ 3aKayKoii Manoro o6bema
KWUCNOTbI B MHTEPBane ropn3oHTanbHOro
crsona 1020-1140 m.

Utorun

Ha ocHoBaHuM npoBefeHHOro aHanusa AaHbl
peKomeHAaLun no UHTepBany NpoBeAeHUs ru-
ApopaspbiBa niacta B rOPM30HTANbHOW YacTu
CKBaXWHbI. Mo pe3ynbtatam NpoBeAeHUs TU-
ApopaspbiBa, aBTOPCKUIA NOAXOA K onpepene-
HWI0 Haubonee noaxoasuiero uHtepsana IPI
JoKa3an cBot 3 PEKTUBHOCTD.

BbiBoab!

B xogme o060CHOBaHMA BapuaHta nposefe-
HUA TUapopaspbiBa nnacta B Kap6oHATHbLIX
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OTNOXEHUAX CNesyeT yuYWTbIBaTb MAKCUMainb-
HYl0  Feooro-NpoMbICNOBY0  MHGbOpMaLmio:
3D ceiicmuyeckune paboTbl, pesynbTatbl KOM-
NNEKCHOW WHTepnpetayuy MaTepuanoB as-
POKOCMOF€O00TMYECKNX, MOPQOCTPYKTYPHbIX
nccnenoBaHuin, Heobxoaumo ctpouts 3D reo-
NIOTUYECKYIO MOAENb U CYUTATb Ha Hel Benyu-
HY OCTATOYHbIX M3BNEKaeMbIX 3aNacoB y4yacTKa,
yuuTbiBaTh PaboTy OKPYHAIWMX CKBAMMH.
KpaitHe HeobX0AMMO NPOBOAUTL 3KOHOMUYE-
CKYI0 OLLEHKY npeanaraembix MeponpuaTuii.
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Abstract

In article the analysis was carried out and given
recommendations about conducting an acid
fracture treatment in carbonate deposits of the
carboniferous system Bashkir circle.

The natural jointing that noted in carbonate
deposits can be cause of complication during
production.

In this regard was used an analysis of nature
of cracks distribution based on interpretation
of combined materials which are aerospace
geological, morphostructural and geophysical
researches of wells, was designed the 3D
geological model and were counted residual
taken oil stocks of a site
of works.
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Materials and methods

3D geological model, calculation of residual
taken stocks on geological model, aerospace
geological researches, morphostructural
researches, interpretation of wells geophysical
researches data, an economic assessment of
offered actions.

Results

It were suggested recommendations about an
interval of conducting a HTF in horizontal part
of a well.

According results of conducted hydraulic
fracturing author's approach to definition of
the most suitable interval of HTF proved its
efficiency.

geologicheskogo stroeniya i izucheniyu
kharaktera rasprostraneniya treshchinovatosti
bashkirsko-vereyskikh otlozheniy Ivashkino-
Malo-Sul'chinskogo mestorozhdeniya
[Complex aerospace geological,

Conclusions

During rationalization of options for conducting
HTF in carbonate deposits it is necessary to
take account the maximum geological field
information — 3D seismic works, interpretation
of combined materials (aerospace geological
and morphostructural researches). Also it is
necessary to create 3D geological model and

to calculate on it the amount of pool's residual
taken stocks and to take into account the work of
nearby wells. Itis extremely necessary to carry
out an economic assessment of offered actions.

Keywords
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natural jointing, calculation of stocks

morphostructural researches to detailing of
geological structure and study of specialty
jointing extension of Bashkir-Vereiskian
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