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AHHOTALUSA

[IpeaioykeHa HOBasi TeXHHWKa WHTepIIpeTaldyd [aHHbIX MAaCCUBHOTO CEUCMHUYECKOro
MOHUTOPHMHIa, TO03BOJISIIOIIAs HAa OCHOBE ydYeTa HarpsbKeHHO-e(OopMUPOBAaHHOIO
coctosgsHust B 30He ['PII yTouHATH reomMeTpuro TUAPOPA3PHIBOB. JTa TeXHHUKa
orpoOOBaHa Ha  JKCMEePUMEHTabHBIX JAHHBIX  CKB&KMHHOTO  TACCUBHOTO
cericmuueckoro MoHuTopuHra I'PIT Ha HedTAHBIX MeCTOPOXKAeHHUsIX B Pecmybsike
Kazaxcran u B 3anagHoi Cubupmu.

AbOcTpakT

B [ok/aze paccMaTpUBAlOTCS OCHOBHBbIe TpoOsieMbl U (DaKTOpPBI ycrexa IIpu
NpoBeJieHUM paboT M0 CKBaXXMHHOMY MMaCCUBHOMY CEMCMUUECKOMY MOHUTODUHIY
['PII ¢ uenbr0 KOHTPOJIA reOMeTPUM rupopas3phiBOB.

OcCHOBHBIE T10JI0KeHUS:

1. T'vgpaBnuueckue paspbiBbl, Kak W JApyrue zAedeKTbl Cpefbl, MPUBOJAT K
TIOSIBJIEHUIO 30H KOHL|@HTPAaLMU HalpsKeHUH.

2. B 3onax I'PII BcieacTBUe pesiakcaliuM HarpspKeHWU BO3HUKAeT CeMCMHYecKast
IMUCCUSL.

3. BO3HHMKHOBeHHe pa3pbIBOB COOTBETCTBYET He CTaTUUYeCKUMM aKTaM, a CLieHapUusM
pa3BUTHS AUHAMUYECKUX Je(dOopMaljMOHHBIX MPOLeCCOB (aHAJIOTMYHO MpoLeccam
BO30Y>K/|eHUsI yIIPYTUX KoseOaHUi TIpY B3phIBax).

4. B peasbHBIX Te0JIOTUUECKUX CpeJlax, UMEIOLIMX HaTypa/bHYIO (Pe/IMKTOBYIO)
TPELMHHYI0 aHWU30TPOIMI0, [JOMHHUPYIOIIUM TEKTOHUYECKUM IIPOLeCCOM
SIBJISIETCSI pa3pbiB C MOJBWKKOW OOPTOB TIO MPOCTHUpPaHUIO (BC/IeACTBUE OT/INUMUS
COBPEMEHHBIX TEKTOHWYeCKUX CTPeCcCOB OT peJIMKTOBBIX W CYIeCTBOBaHUS
CKa/IbIBAIOLMX IJIaBHBIX HaIPSDKEHUH).

5. Merogvku uHTeprnperand [JaHHbIX MHMKPOCEMCMUUYECKOTO MOHMTOPUHIA
1je/1eco00pa3HO CTPOUTH Ha yueTe HalpsKeHHO-/1e(hOpMUPOBAHHOTO COCTOSIHUS B
OKpecTHOCTU TpelliuHbl ['PII, 4TO TO3BOJIUT MOBBICUTH TOYHOCTHL OIpeje/ieHus
reoMeTpUUeCKUX rapaMeTpoB I'MApOpasphIBa.

Ha ocHOBe 3THX MO/I0’KeHWM MOCTPOeHa HOBasi MeTOAMKA WMHTepIIpeTalyy, KOTopast

oripobOBaHa HAa  9KCIIEPUMEHTA/JbHBIX  JIAaHHBIX  CKBa)XUHHOTO  [MaCCUBHOTO

ceficMrueckoro mMoHutopuHra ['PIT Ha HedTSHBIX MecTOpOXKAeHUsIX B Pecriybsike

KazaxcraH u B 3anagHoii Cubupu.
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Summary

New interpretation technique of hydraulic fracture geometry determination using
passive seismic monitoring is presented. The technique is based on the comparative
analysis of both seismic emission and stress condition in the vicinity of a hydraulic
fracture. The method has recently been applied to a series of EOR operations in a few
oilfields in Kazakhstan and West Siberia. The obtained results have shown the
efficiency of new technique which allows the accuracy of geometry determination to
be enhanced, especially in the case of large-scale fractures. The focus of this paper is
on the techniques used to process and interpret passive seismic data.

Abstract

Both technological risks and success factors of hydrofrac geometry determination
with well passive seismic monitoring are considered.

The following basic propositions are used:

1. Hydraulic fracturing as well as other defects in the medium give rise to stress
concentration zones.

2. Seismic emission occurs in zones of fracturing due to stress relaxation.

3. The emergence of discontinuities correspond to non-static acts and scenarios of
dynamic deformation processes (ones analogous to the processes of excitation of
elastic wave using explosions).

4. Inreal geological medium with relic fracture anisotropy the tectonic process exists
that is to break the strike slip sides with medium shear deformation (due to
differences between modern tectonic stress from the relic ones and the existence
of shearing principal stresses).

5. The microseismic monitoring data interpretation techniques should be build on the
account of the stress-strain state near a fracture which will improve the accuracy
of the determination of fracture geometric parameters.

The new interpretation technique based on these propositions has recently been

applied to a series of EOR operations in a few oilfields in Kazakhstan and West

Siberia. The obtained results have shown the efficiency of new technique which

allows the accuracy of geometry determination to be enhanced, especially in the case

of large-scale fractures.



