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Microseismic monitoring of hydraulic fracturing is a commonly used
technique for determining the geometric characteristics of hydrofrac. The most
accurate and reliable results are obtained by monitoring from neighboring wells,
but this is not always possible or practical for economic reasons, as you have to
stop operation for the descent of seismic sensors.

When monitoring with the surface does not require the presence of wells and
their stop, but this approach has a lot of difficulties, due to the high level surface
noise and absorption of a seismic pulse in the upper part of the section. To obtain
good results with the ground-based monitoring is necessary to fulfill several
conditions, including:

- Use highly sensitive sensors, because the seismic wave from hydrofrac
considerably weaker than in borehole studies. Optimal sensors are seismological
sensors, as their sensitivity better seismic sensors in 10 times and more.

- Pick up the optimal arrangement of sensors to be placed in the zone of
maximum signal/noise ratio. The optimal location of the sensors is the location of
their by scattered ring with average radii of the order of depth fracturing.

- Use the most noise-resistant methods of signal extraction of surface noise.
The most informative is the method of maximum likelihood, resistant to strong
noise. This method is used in conjunction with full wave 3D simulation.

Taking into account these recommendations was monitored many fractures at
different depths, including multi-stage hydraulic fracturing in the horizontal
section. Information was obtained on the direction and length of the created
fractures.



MOHHTOPHUHT THAPOPA3PHIBA C JHEBHOW IIOBEPXHOCTH.
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MMUKPOCEUCMHUYECKUI ~ MOHUTOPUHT  THIAPOPA3pbhiBa  SBISIETCS  YacTo
IMPUMEHSIEMON TEXHOJOTHEN Ui ONPENEIICHUS] T€OMETPUUYECKUX XapaKTEPUCTHUK
TpeUMHbl TuapopaspbiBa. Hanbonee TOYHBIE U JOCTOBEPHBIC PE3YJIbTAThI
MOJYy4aroT ¢ MOMOIIBI0 MOHUTOPUHTA M3 COCEIHHMX CKBaXXHWH, HO 3TO HE BCEraa
BO3MOXXHO WJIM IE€JI€CO00pa3HO 10 HKOHOMHYECKMM TPUYMHAM, TaK Kak
MPUXOAUTCS. OCTAHABJIMBATH IKCIUTyaTaLMIO JIJIS CIIyCKA CEUCMUYECKUX CEHCOPOB.

[Ipy MOHHWTOpPWHTE C JIHEBHOW IIOBEPXHOCTH HE TpeOyeTCs Haaudue
CKBAXXMH M HMX OCTaHOBKA, HO 3TOT MOJIXOJ HMMEET MHOIO TPYIHOCTEH, H3-3a
BBICOKOTO YPOBHSI TOBEPXHOCTHBIX IIIYMOB M IIOIVIOLIEHUS CEUCMHUYECKOTO
VMMIIyJIbCA B BEPXHEW 4acTu paszpesa. st moaydeHuss XOpOoUuX pPe3yabTaToOB MpU
HA3€MHOM MOHHUTOPUHIE€ HEOOXOJAUMO BBITIOJTHUTH HECKOJBKO YCIOBUM, B TOM
YUCJIE :

- Mcnonp30BaTh BHICOKOUYBCTBUTENbHBIE AATUUKH, TaK KaK CEHCMUYECKas
BOJIHA OT TPEIIMHBI THAPOPA3pbIBa 3HAYUTEIBHO ciiadee, YeM MPU CKBAKUHHBIX
uccienoBaHusX. ONTUMAIBHO UCIIOJIB30BaTh CEHCMOJIOTMYECKUE AAaTUUKH, TaK KaK
UX YyBCTBUTEIBHOCTH JIy4llle ceicMUuecKuX qaTunkoB B 10 pa3 u Oonee.

- IlopOupaTh oNTUMAILHYIO PACCTAHOBKY JIaTUYUKOB JJIS MOMEIICHUS UX B
30HY MAaKCHUMaJbHOTO OTHOIIEHUS CUTHAI/IIyM. ONTUMAJIBHO PacroioKeHUe
JATYUKOB KOJIBIIOM CO CPEAHUM PaANyCOM TOpsaKa TIIyOWHBI IPOBEIACHUS
TUIpOpa3phIBa.

- Ucnonw3oBaTh Hanbosiee MOMEXOYCTONYMBBIE METO/IbI BBIICIICHUSI CUTHAJIA
U3 TIOBEPXHOCTHBIX IyMoB. Hanbonee wuHOOPMATUBHBIM SBISETCS METO]
MaKCUMaJIbHOTO TMPaBIOMOI00MS, YCTOMYMBBIA K CHJIBHBIM ImymMaM. JlaHHBIN
METOJ] UCIIOJIb3YETCS COBMECTHO C MOJIHOBOJHOBBIM 3D cuMylMpoBaHUH.

C yderoM 3THX pEKOMEHJAIUK ObLI MPOBEJEH MOHHTOPUHT HECKOJIBKUX
THAPOPA3PHIBOB HA PA3NIMUHBIX TJIyOMHaX, B TOM 4YHCJIE MHOTOCTAIUMHOTO
THAPOpa3pbiBa B  TOPU3OHTAIBHOM cTBosie. llomydyena wuwHdoOpmarus o
HaIIPaBJICHUH U JUIMHE TPEIIUH T'MIpOPa3phIBa.



