BCI: TeXxHMKa U TeXHONOruKn

BepTuKanbHoe cencmuueckoe npopunmposaHue (BCM) Ha
reopusmnyecknx cumnosmymax SEG XbroctoH 2013 r

u EAGE Amcrepaam 2014 r

m UHeepcoH M.b., PITY HedTn 1 raza, HKykos A.l., 000 ICA, r. Mockea

BepmukaneHoe celicmuyeckoe npogunuposaHue (BCI1), npumeHaemoe 004 u3y4eHusa U
aHanusa 6036VH@GE’MMX u pezucmpupyemsbix 80s1HOBbLIX ﬂOﬂE’ﬁ, demasbHO20 oceewleHuAa
CMPpOeHUA NPUCKBAXUHHO20 NPOCMpPaHCmMaa u onpedeneHus gusudeckux ceolicme nopoo,
11oay4usn0 nogcemecmHoe npakmu4yeckoe rnpumeHeHue u 00cmamoYHo WUpPOoKo rnpedcmasse-
HO Ha 2eogpusuyeckux cumnosuymax. Ha cumnozuymax SEG e XetocmoHe 2013 2 u EAGE 8
Amcmepdame 2014 2 doknadsl, noceéaweHHsie 3momy memoody pa3zeedovHoli 2e0hu3uKu,
6bi/1U 00/10HEHbI HA HECKObKUX CeKUUAX, U MO CB0EeMYy COOePHaHUIO 0X8aMbl8asu 80Mpocsl
annapamypsi U MeEMOOUKU NMposedeHuUs CKBAXUHHbIX celicMmuvecKux HabarodeHul, obpabom-
KU Mamepuanos U peweHus HeKomopsix npakmu4veckux 3a0ay. CooepxcaHue amux 00K1a008
8 onpedeneHHoU cmeneHu ompaxaem 0CHOBHbIe HanpasneHus pazeumus BCI 3a py6excom u
UX paccmompeHue Moxem npedcmasansims UHmMepec 0718 omevecmeeHHOoU 2e0ghU3UKU.

1. PacwmpeHme 4actoTbl BO36y»Kpaae-
MbIX KonebaHuum

PacwupeHue 4acToTHOro AguanasoHa
B03by)Xgaembix konebaHmit go 5 — 6 oKTas,
WKPOKO 0bCy:Kaaemoe U npumeHsemoe B
Ha3emMHOM BMBpaLMOHHOW cerMcmopasBes-
Ke, NoNy4yaeT npumeHeHue u Npu paboTtax
BCMHacywe. ObuwenpuHATan TeXHONOrMA
paboT npegycmatpusaeT BO3byxKaeHue
KonebaHuii B nonoce yactot ot 8—10 Iy go
80-100 lu, T.e B npegenax 3,0 — 3,5 oKras..
CoBpemeHHble Noaxoabl K KayecTsy maTe-
puanos u pesynbtatam Mx ob6paboTKku m
MHTepnpeTauum TpebyloT pacwupeHus
NoaOCbl YacTOT perucTpupyemblx Koneba-
HMI1 0o 5 — 6 oKTaB.. MNpaKTMKa NoKasblBaerT,
YTO 3TO NO3BONAET YBEANYUTb INMYOUHHOCTD
pa3BenKM, CHU3UTb YPOBEHb KOPPENALMOH-
HbIX WYMOB W MNOBLICUTb OTHOLUEHWE CUT-
Has/nomexa, a B wuTore nony4ymte Gonee
Ka4yeCcTBEHHble M AOCTOBEPHbIE pe3ynbTaThbl
nHBepcuu. AHaANN3 BO3MOMHOCTU paclum-
peHUs OKTaBHOCTU BUBPALMOHHbLIX 3anu-
ceu rnokasan Ha NepcnekTMBHOCTb CMmelle-
HMUA YacToTbl BO3OY)KAaembix KonebaHuit B
CTOPOHY HU3KMX (00 1—4 lu), a He BbICOKUX
yactoT. O6ycnoBneHO 3TO HaAU4YUem
4YaCTOTHO — 3aBUCMMOTO 3aTyXaHWEM BONH,
4YTO pgenaetT NPaKTUYECKU HepeasibHbIM

yABOEHMEe BepXHEero AuanasoHa 4acToT 4o
250 = 300 Iy, NnpyY NOUCKOBO-pa3BefOYHbIX
paboTax Ha HedTb M ra3 1 AaXke Npu perncr-
pauuM BONH B CKBaXMHax. pu yxoae B
CTOPOHY HU3KUX YaCTOT MMEeTCA MNPaKTU-
YyecKas BO3MOXKHOCTb AOCTUMKEHUA »Kenae-
MOI OKTaBHOCTW 3anucei. Tak, Hanpumep,
npwv HadanbHOM Yacrote 4 [y, Ana nonydye-
HUS LWeCTUOKTABHOIo ynNpaBAsOLWEro
CUrHaNa KOHe4YyHas 4acTtoTa AO0/IKHa ObiTb
pasHo 130 ', 4TO BNO/IHE NPUEMNEMO.

OpHako, nepexos, Ha HM3KUE YacTOTbl
COnpAXeH ¢ HeobxoaAMMOCTbIO npeogone-
HUA onpegeneHHbIX  TEXHONOTUYECKUX
TPYAHOCTEN U NPU CKBAXKUHHbIX Habnwoae-
HUAX, CBA3AHHbIX C 0COBEHHOCTAMM PaboThl
BMOBpATOPOB HAa HU3KKX YacToTax. [pume-
HUTeNbHO K pabotam BCI 310 TpeboBaHUA:
K TpaHcnopTHOW 6a3e — MoObBUNbHOCTbL C
YYETOM BO3MOXKHbIX BONbLIMX PACCTOAHUMN
MEXAY CKBaXXMHamu, K Bubpatopy - obec-
neyeHue 3aZaHHOro WMPOKOro YacTOTHOrO
AunanasoHa B036yXKaaembix KonebaHuii u
3HaYMTeNbHbIX YCUAUWM BO3[ENCTBMA Ha
cpegy Ww3-3a TOoro, 4Yto B 6onblIMHCTBE
cny4vaeB npu paboTtax Ha CKBaXKUHe OTKa-
3bIBAOTCA OT rPYNMNMPOBaHUA UCTOYHMKOB U
OrPaHUYMBAIOTCA OAHMM, HO MOLULHbIM
n3nyyaTenem.
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B noknage «lMosbiweHWe paspelleHHoc-
TM HasemHbix 3anucern BCI Ha ocHoBe
NPMMEHEHUA LIMPOKONONOCHbLIX BUBpaum-
OHHbIX WCTOYHMKOB, Improving land VSP
resolution through the use of broad band
vibroseis source, T. Dean, J. Tubett, M.
Pickett, D. Lane» [1] npuBeaeHbl matepua-
Nbl NO CO343HUI0 U IKCNEPUMEHTANBHOMY
onpoboBaHMIO WMPOKONONOCHOrO Bubpa-
TOpa ¢ y4eTom ocobeHHoCTel nposeaeHuns
CKBaXXMHHbIX ceMCMUYEeCcKUX HabnoageHuin.
B Hem OTMe4aeTcsi, 4YTO CeNCMUYEeCcKUit
BubpaTtop, KakK MUCTOYHUK KonebaHun,
onTumaneH ans pabot BCI, T.K. oH obecne-
YMBaeT XOPOLWYHK NOBTOPAEMOCTb BO3AeMn-
CTBMA W TEKYLWMI KOHTPO/Ab NapameTpoB
n3ny4yaembix KonebaHWi NO YPOBHKO W
yacTtoTte u Becbma 3bPeKTUBEH No CTou-
MOCTHU.

Moa wsnyyatens pgna BCI B KayecTBe
TpPaHCNOPTHOM 6a3bl BbIGpaH BOCbMUOCHbIN
aBTOMOOWUNb NOBbLIWEHHON TPy30nNoAbLEM-
HOCTU M MPOXOAMMOCTU ANA pasMeLeHus
Ha HEM MOLLLHOTrO rmapasanyeckoro smbpa-
TOpa, no3sonswwero paborate B OANHOY-
HOM peXnume, 1 cnocobHoro nepeasuraTh-
CA NO LWOCCEMHbIM U TPYHTOBbLIM (B MYCTbIH-
HbIX paloHax) AOPOram Ha 3HauyuTe/IbHble
PACCTOAHMA U NOABE3KATb HENOCPEeACTBEH-
HO K CKBa*kmHam. IddeKTusHoe Bo3byKae-
HWe HU3KMX YacToT obecneuynsaeTca yBenu-
YEeHMeM MHEepPLMOHHOW MaccCbl U3nyyartens
(c 5800 ¢pyHTOB NO 8490 PyHTOB) M Beca
npurpysa. Ona Bo3byXAeHUA CABUHYTLIX B
CTOPOHY HU3KMUX YacToT KonebaHunin npume-
HEH HEe/IMHeMHbIM CBUM-CUTHAN «MaKCU-
MaNbHOM ANUTENbHOCTUY», MNO3BOAOLIMIA
reHepupoBaTb BOMHbI, HauYnHaa ¢ 1.5 Tu,
Hosbi4 uU3nyyaTtens 6bin onpoboBaH npwu
paboTax Ha OAHOMN W3 CKBAXKWUH C Peruct-
pauuen BONH B MepBbiX U NocneayroLmx
BCTynneHuax. MaTtepuanbl CKBaXKMHHbIX
HabnaeHUM, KoTopble BblAn NpoBeaeHbI B
nHTepsane rybuH ot 350 po 7500 ¢t ¢
warom 50 ¢T1 co ctaHaapTHbIM (8 — 80 ) u

PaCLUMPEHHbIM B CTOPOHY HU3KMX 4acToT
(1,5 = 150 lu) cBMNamu, MANKOCTPUPYIOT
pabotocnocobHoCTb BUHpaTOpPa M BO3MOXK-
HOCTb Nony4eHMA Bonee paspeleHHbIX wu
NIYULLMX MO KayecTBy 3anucen B NnepsbixX U
nocneayoumx scrynaeHuax (Puc. 1).
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A Puc. 1. 3anucu 80s1H 8 nepabix U MocAedyouux
8CMYNAEHUAX, MOAYYEHHbIX C AUHelHbIM (a)
U pacwupeHHsIM 8 CMOPOHY HU3KUX 4acmom
(b) caunamu

2. OnpoboBaHne ONTUKO-BOJIOKOHHbIX
pacnpeaeneHHbIX npuemHbix cuctem (DAS,
distributed acoustic sensing) npu pabotax B
CKBAXKMHAX.

OnpeaeneHHble NepcrneKkTUBbI coBepLue-
HCTBOBaHMA MPMEMHbIX YCTPOWCTB B Ce-
CMOpa3sBeKe aBTOPbI CBA3bLIBAIOT C UCMONb-
30BaHMEM OMNTUKO-BOSIOKOHHbIX CUCTEM,
NO3BONAIOLMX OCYLLLECTBUTb HEMPEPbIBHYIO
PeErncTpaumio BOSIH NO CTBONY CKBaxWMHBbI.
MX OCHOBHbIE NpeMmyLLecTBa - OTHOCUTENb-
HO HW3Kaa CTOMMOCTb, BO3MOMHOCTb
CO34aHMNA 6onbLUmMX npuemMHbIX rpynn w“
npocToTa NpUMEHEHWA, a HEeOOCTaTKKM -
BbICOKUI YpPOBEHb LUYMOB, 4TO Tpebyet
npUMeHeHuA cneunanbHbix cnocobos ansa
ux ocnabneHusa u TPyaAHOCTKU C onpeaene-
HMEM MOJIOXKEeHUA perucTpupyrowero
cermeHTa Kabens.

B goknapge «BepTukanbHoe cecmuyec-
Koe ﬂpD¢MﬂMpOBaHMe CO CMmellaHHbIMm
ONTUKO — aNeKTpuYeckum Kabenem, Multi-
vertical seismic profile acquisition with
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hybrid optical-electric wire cable A.H.
Hartog, B. Frignet, D. Mackil, W. Allard» [2]
npueeseHbl pe3ynbTatbl paboT No ucnonb-
30BaHWUIO TaKoro Kabena c reTepoAuHHbLIM
npeobpa3zoBaHMeM pPEerucTpupyemblix
CUrHaNoB Npu HabnaeHUAX B ABYX CKBa-
¥WHax rnybuHoto 330 n 660 m. ns nonyye-
HWA COMOCTaBUMBbIX AaHHbIX BblN U3roTOB-
NIEH CMELUAHHbIN ONTUKO-3/IEKTPUYECKUMN
Kabenb, KOTOpbIA MMEN TPU ONTUYECKUX
BOJIOKOHHbIX KaHana W CTaHOApTHYO ANnA
ceicMrYecKnx paboT B CKBaXKUHE 3N1eKTpU-
YeCKYH IMHUIO Nepeaayu AaHHbiX. Bo3by:k-
neHue KonebaHMi ocywecTBAANOCh NHEB-
MO-UCTOYHUKOM U CTaHAAPTHbIMU BUbpa-
TOPOM Ha HebOoNbWUX yAANEHUAX OT YCTbA
CKBa*XMH. BOANHbI perucrpupoBanucb ¢
warom 15 m no cTBoNy B 060MX CKBAXKMUHAX.
3anucK co cTaHaApTHbIM Kabenem b6bian
xopowero kavectsa. [pu onpoboBaHuu
ONTUKO-BOJIOKOHHOTO Kabena BO3HMKAA
HeobxoaumocTb obecneyeHumn ero xopolue-
rO KOHT@KTa CO CTEHKaMW CKBaXKWHbl. ITO
6b1N0 peann3oBaHO NyTem M3MeHeHua (oT
MAKCUMMaNbHOro A0 ONTUMaNbHOro) ero
HaTAXeHuA. Ha puc. 2 npuseneHbl Nony-
YeHHble ceMcmnyeckme matepmansl. M3 HuX
cnepyeTt, YTO MNPW MONHOM HaTAXEHWU
Kabena (puc.2a) AOMUHUPYIOT pPe30HaH-
CHble KonebaHuA, KoTopble MNONHOCTbLIO
MaCKUPYT BCTYNIEHWUA NPOAO/IbHBIX BOJH.
MNocnepoBatenbHoe ocnabneHue HaTaXKe-
HMA NPUBENO K YNYYLWEHMIO KOHTaKTa
Kabena co cpegon M BO3MOXKHOCTU perucT-
pauuu BOMH MO BCEMY CTBONY CKBAXKWUHbI
(puc. 2b,c,d). Mocne nonyvyeHmns xopoLumx
MaTepuanoB Ha MPaKTUYECKU HyNeBbIX
BbIHOCAX OT YCTbA CKBAXWH OblNN BbINONHE-
Hbl HabnwaeHua Ha yganenuax ot 160 ao
750 m co cTaHAAPTHBIM U HOBbIM 060pPYAO-
BaHMem. Ha puc. 3 npuBeaeHbl COOTBETC-
TBYHOLWME CEMCMOTPamMMbl, UAKOCTPUPYHO-
Me NPaKTUYECKU OAMHAKOBOE Ka4yecTBo,
NONyYEeHHbIX MaTePMasOB.

B pnoknage «3KcnepuMMeHTaNbHble
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A Puc. 2. 3anucu 80s1H 8 nepsabix 8CMynAeHuax
npu pasAuYHbIX HOMAXEHUAX Kabensa
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A Puc. 3. BonnHogoe nosie, 3ape2ucmpuposaHHoe
cmaHOapmHeIM (a) U OMMUKO-80/0KOHHbLIM
obopydosaHuem (b)

HenpepbliBHbIE CKBaXKMHHble HabAAeHMA C
ONTUKO-BONIOKOHHbIM Kabenem Ha ogHOWM
M3 naowanen Ha Anacke, A Permanent
Borehole Fiber-optic Distributed Acoustic
Sensing experiment, Q. Li, B. Hornby, J.
Konkler» [1] npuBepeHbl pe3ynbTaThbl
perucTpauumM BOJIH OMNTUKO-BONOKOHHbIM
npuemHbiM yctpoiicteom (DAS) B CKBaXKMHe
B uHTepBane rmybuH ot 50 go 500 ¢yToB C
warom no rnybuxe 30 ¢pyTOB M CTAaHAAPTHDI-
MU MPUEMHUKAMW NPOAONbHLIX BOJH.
KonebaHua Bo3byxaanucoe Bubpatopom B
OTAENbHbIX TOYKax Ha3eMHoro npoduna
NPOTAXEHHOCTbIO OKONO 2 KM Yepes KaxK-
Able 60 ¢pyTOB.

ConocTaBneHne NONYYeHHbIX MaTepua-
JIOB MOKas3ano MNPaKTUYECKYD WAEHTUY-
HOCTb 3anucemn, NOoAyYeHHbIX C NPUEeMHUKa-
mun DAS m co cTaHAapPTHBIM BEPTUKANbHBIMMU
cerMcmonpuemHuUKamu.

Pesynbtatbl HabnwgeHun 3D BCIN,
npoBeAeHHbIX OAHOBPEMEHHO B ABYX
MHXXEKTOPHbIX CKBaXXMHaX C pacnpeaenex-
HbIMW aKYCTUYECKUMMK cucTemamm DAS Ha
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i 100 tune (mas) 2041

A Puc. 4. 3anucu 80sH 8 CK8AXCUHE, NONYHEH-
Hole co cmaHoapmHeimu Z (a) u DAS (b)
npueMHUKamu.

OAHOM 13 rNyHOKOBOAHBLIX MECTOPOXKAEHN M
B 2012 rogy, npuBeaeHbl B goKknage «Mpwu-
MEHEeHMEe ONTUKO-BONIOKOHHbIX Kabenew
cAenano BO3MOXKHbIM npoBeaeHue Habnto-
nexnii 3D BCI Ha rmybokoBogHOM MecCTo-
poxaeHui, Dual-Well 3D VSP in Deepwater
Made Possible by DAS, Mateeva, J.
Mestayer, Z. Yang, J. Lopez, P. Wills, J. Roy, T.
Bown [1]. OnTuKo-BONOKOHHbIE Kabenu
BblNM pasmelleHbl B CKBaXUHaxX ANA KOH-
TPOAA 32 AaBNEHMEM U TEMNEPATYPON B HUX
N OHWU OblINM UCNONB30BaHbI ANA perucTpa-
umm BonH. Kabenmn 6blan npuKpenneHsl K
obcagKe 1 nepeKkpbIiBaNKn NPAKTUYECKU BCHO
rnybuHy CKBaxKuH. Bo3byxaeHue koneba-
HWI NPOBOAMNOCH APYrON KOMNAHWER, 4YTo
onpegennno HeobxoaMMOCTb HenpepblB-
HOM perucTpauum BoNH. BblaeneHue ke
Tpebyembix 3anucen nNpPoBOAMIOCL MO
BpemeHam nNpou3BoACTBA BO3AEMUCTBUN.
KauyecTtBo 3anucel OKa3anocb XOpowum u
yaoBneTBoputenbHbiM. Heckonbko 6onee
3alWYMNEHHbIMM OKa3anucb 3anucu Ha
HebonbwmMx rnybuHax. NMpumeHeHune cooT-
BeTCTBYWMUX cnocoboB NOBbIWEHUA
OTHOWEHUA curHan/momexa no3BOAUAU
BblAENINTb HA Cercmorpammax nepsble M
nocneayowme BCTYNAEHUA BOMH, @ HUXKe
obcagku - oTparkeHHble PP u PS BoAHbI, a
TaK)Ke KpaTHble BONHbI, 06pa3oBaHHble Ha
rpaHuue soaa —Bo3ayx. Ha puc. 5 npusege-

A Puc. 5. MNpumepsi 3anucel, nony4yeHHsle ¢
O0MMUKO-B80/10KOHHbIM Kabenem

Hbl MONYYEHHbIE CEeMCMOrPamMMbl, UANKOC-
TPUPYIOLME KayecTBO MOJYYEHHbIX 3anu-
cen.

B 3aKkn04EeHUM OTMEYeHO, YTO TONbKO
NPMMeHeHMe ONTUKO-BONIOKOHHbIX Kabe-
Nnei caenano BO3MOXHbIM NpoBeAeHue
HabnwogeHnin 3D BCIM B MHMKEKTOPHbIX
CKBaXXMHAX. ITUM W ONpeaenseTcs 3Hauu-
MOCTb W NEepCrneKTMBHOCTb NPUMEHEHUs
ONTUKO-BONIOKOHHOW TEXHUKU B CEUCMO-
pa3Beske.

3. CmewaHHasa (blended) TtexHonorua
pabot

CTpemneHune K NoBbIWEHUIO NPOM3BOAN-
TENbHOCTM CeNcMopasBegKn npuBenn K
obocHoBaHuIO UenecoobpasHocTU npume-
HeHua cmewaHHon (blended) TexHonorum
paboT npu nposBeaeHU nonesbix Habaoae-
HWI1, KOTOpaa NpeaycmaTpuBaeT oaHOBpe-
MEeHHYl0, He3aBucumyio paboTy Hec-
KO/IbKMX WMCTOYHWUKOB KonebaHuin Ha oaHy
PacCTaHOBKY CEMCMONMPUEMHUKOB U nocne-
Aytolee pasgeneHne BoNH Ha atane obpa-
H6OTKM NONYyYEHHbIX 3anucen. ITo Hanpasne-
HWe nNpeacTaBNAeT 3HAYUTENbHBIN UHTepec
M ONA CKBaXXWMHHbIX HabnwageHun, T.K.
NO3BO/IAET COKPATUTb BPemMs Ha BbINOJIHe-
HUEe CKBaXKMHHbIX cercmmyeckux Habnwoge-
HUWM WU CHU3WUTb UX CTOMMOCTb. B ABYX nNpaK-
TUYECKM WAEHTUYHbIX MO COAEPXKAHUI0
Aoknagax « W3obpakeHWe CMewaHHbIX
AaHHbix BCIM ¢ mcnonb3oBaHWem MOAHO-
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BO/NHOBOW Mmurpaumm, Imaging blended VSP
data using Full Wavefield Migration, A. K.
Soni, E. Verschuur [1] u W306parkeHue
cmewwaHHbix gaHHbix BCI ¢ ucnonb3osaHu-
€M MONHO-BONHOBOM MUIPaLyMK B MPOCTPaH-
cTBe obwmx TOouwek npuema, Imaging of
Blended VSP Data Using Full Wavefield
Migration in the Common-receiver Domain,
A.K. Soni, D.J. Verschuur » [2], npeacTasneH-
HbIX Ha KoHbepeHuuax SEG u EAGE, aaHo
TeopeTUyeckoe U 3KCNepumMeHTanbHoe
(mopenbHoe) obocHOBaHWE BO3MOMKHOCTU
NPUMEHEHNA CMeLlaHHbIX cucTtem Habnto-
AeHuin npu pabotax BCIM. PaccmoTpeHsbl
CAy4an CMeLEeHUa BOJIHOBbLIX MOAen npwm
oaAHOBpeMeHHOM paboTe HeCKONbKUX
WUCTOYHUKOB U MPUEMHUKOB KonebaHuit u
NOKa3aHo, YTO Ha OCHOBE MOJIHO-BO/IHOBOW
MUrpaLMmM BOJMHbI C PA3/IMYHbLIX MYHKTOB
BO36y)KAeHUss MoryT BbiTb pa3aeneHbl, YTo
obecneuymBaeT pa3genbHOe BblAeNeHue U
npocnexmBaHne BOMH MNpPU NPOBEAEHUU
CKBaXMHHbIX MccAeAoBaHWi. BonHbl oOT
Pa3NMYHbIX NMYHKTOB BO30YyKaAeHUA obpa3sy-
tOT B3aMMHbIE MOMEXW — LUIYMbI, OAHAKO UX
ypoBeHb Ha 06paboTaHHbIX, Pe3ynbTUPYIo-
LWMX MaTepnanax OKasblBaeTca HeboNbWNM,
NOCKO/IbKY OHW CYLLLECTBEHHO NOAABASAOTCA
B npouecce npoBegeHns MNoAHOBONHOBOM
MUrPaLLMN.

4. OKONOCKBA)XUHHbIE CeNCcMUYecKue
nccnefoBaHuA.

M3yyeHne UM KapTUpoBaHWe OOKOBbIX
NOBEPXHOCTEW CNOXHO-NOCTPOEHHbIX
reoN0rM4YeckMx 0bbeKToB, TaKMX KaK BbICO-
KOAMMIUTYAHbIE CONAHbIE Kynosa, maclu-
TabHble pudoBble NOCTPOMKKN K Ap., BCerga
Bbinn 0bbEKTaMM MPUCKBAXKUHHbBIX Cel-
CMWUYECKUX CbEMOK. M3BecTHble cucTembl
NpeaycMaTpUBalOT PEerucTpaumio NpAMbIX
NPOXOAALMX BONH B CKBaXXMHaX, npoby-
PEHHbIX KaK B npeaenax usy4yaemoro o6b-
€KTa, TaK 1 3a ero npegenamu.

B poknage «KapTtupoBaHme GOKOBbIX
NOBEPXHOCTEN COMAHBIX KYNO0B OTPaXKeH-

HbiMmM BonHamu, Reflection Salt Proximity,
Y. Li, B. Hewett» [1] paccmartpuBaeTtcs
Pa3BUTUE ITUX CNOCOBOB MPUCKBAMKUHHbIX
nccnefoBaHMn Ha OCHOBE perucTpauuu
NPOAO/NbHbIX OTPaXeHHbIX OT 6GOoKoBOW
NOBEPXHOCTU CONAHOTO TeNa BONH. BONHbI
BO36Yy»KA4al0TCA Ha NOBEPXHOCTU U Perncr-
PUPYIOTCA TPEXKOMMOHEHTHbIMU CeNCMOo-
NPUEMHUKAMKN NO CTBO/NY CKBaXWHbl. [lo
NONIYY4EeHHbIM 3anuUCcAM OnpeaensarTca U
BbIYMC/IAKTCA BpeMeHa npuMxoaa BOAH, UX
asMMyTbl U BepTUKaNbHbIe yrbl. Mo 3Tum
AAHHbIM BOCCTaHaB/IMBAKOTCA TPaeKkTopun
BOH WM HaxXOAATCA TOYKU OTPaMKEHMA Ha
60KOBOI MOBEPXHOCTM OKOHTYPMUBAEMOTO
Tena. Ha puc. 6 npusegeHa cxema nsyyeHus
H60KOBOW NOBEPXHOCTU CONIAHOrO TeNa.

Seismic Source
o
.7

em

Reflection
Salt
Proximity

A Puc. 6. Cxema uzy4yeHus bokoesoli nosepx-
HOCMU conAaHoZ0 mena

5. losbilWeHUe OoTHOWeHWA curHan/
/nomexa npu pabotax BCIN csubpatopamu.

B poknape «3aBMCMMOCTb OTHOLLEHMSA
curHan/nomexa oT nmapameTpos BubBpaLU-
OHHOIO UCTOYHMKA NO MaTepuanam CKea-
MUHHbIX HabnwoaeHwnid, The relationship
between the signal — to noise ratio of
downhole data and vibroseis sourse param-
eters, T. Dean, J. Tulett» [2] TeopeTuyecku un
3KCNEepUMeHTaNbHO PaACCMOTPEHbl BO3-
MOXHble TMYyTU MOBbIWEHUA OTHOLLIEHUA
CUrHan/nomexa npu CKBaXKMHHbIX HabAto-
OEHUAX C BUOPALMOHHBIMM UCTOYHUKAMMU
KonebaHnin. M3 Teopun cneayet, YTo OTHO-
WweHue curHan/nmomexa nponopunoHanbHO
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BCIM: TexHMKa U TeXHoNorum

CMNOBOMY BO3AEWCTBMIO WM3/yyaTens Ha
cpedy, NOMHOXEHHOMY Ha KOPEeHb KBaa-
PaTHbIM U3 A/IMTENBHOCTU U YMCNa U3nyyae-
MbIX CUrHanos. OCHOBbLIBAACb HA 3TUX
COOTHOWeEHMAX, BblAN NpoBeAeHbl OnbiT-
Hble paboTbl U NONYYEHbI IKCNEePUMEHTa N b-
Hble AaHHble, UANICTPUPYIOLLME 3aBUCK-
MOCTWU aMNAUTYA, BONH, CpegHeKBaapaTuy-
HOTO YPOBHA MOMEX W OTHOLUEHUA CUr-
Han/nomexa OT CMAO0BbIX NapameTpoB
BMbpaTopa, AAUTENbHOCTU YyNpPaBAAIOLLEro
CUrHana v Yucna HakonneHuin. Habnroge-
HUA OblnM nNpoBeAeHbl B CKBaXXMHe B
nHtepsane mybuH ot 350 ao 7000 ¢t c
warom 50 ¢T1. KonebaHma Bo3byxKaanucb
BubpaTtopom Ha ypoBHax 35% un 70 % ot
MaKCMMa/IbHOTO  JIMHEWHbIM YNPaBAAo-
WMM curHanom (cemnom)vyactoton 8 —80 'y,
n gnutenbHocTolo 2, 4, 8 n 16 c. Uamepsae-
MbIMM napameTpamu OblnnM  amnauTyabl
BonH (signal amplitude), cpeaHekBaapa-
TUYHble 3HayeHus nomex (noise RMS) u
OTHOLWWeEeHUs curHan/nomexa (snr) Ha npo-
KOPPeNMpPOBaHHbIX 3aNUCAM B 3aBUCUMOC-
TV oTuYmcna nosTopeHui (fold).

B poknage ykasbiBaetca, 4To Hanbonee
30 DEKTUBHbIA MyTb YBEIUYEHUA OTHOLLEe-
HUA curHan/nomexa W, Kak cneacTsue,
npoussoguTensHoctn pabot BCI 1 cHMxke-
HWA UX CTOMMOCTM — MOBbILEHWUE YPOBHA
BO36YKAaembix KonebaHUt, MOCKONbKY 3TO
e4MHCTBEHHbIM NapameTp, KoTopbli obec-
NMeuymBaeT MNPaKTUYECKM JIMHEMHbIM pocT
3TOr0 OTHOLIEHUA.

6. Bo3byxaeHune S-S BonH npu paborax c
BePTUKaNbHbIMU BUDBpaTopamm

B poknage «BepTuKanbHoe cericmuyec-
Koe npodunmpoBaHme 1 nlobparkeHus S-S
BONH nNpu paboTax C BepPTUKANbHbIMM
subpatopamu, Vertical seismic profile S-S
imaging with vertical vibrators, B.E. Comish,
B.A. Hardage, W. Peticios, L.N. Torres, R.
Zhou, D. Quinn» [2] npuBeaeHb!I pe3ynbra-
Tbl paboT No BbIAENEHUIO U NPOCNEKUBA-
HUIO NoONepeYHbIX BOH B rN1yOOKOM CKBaXKK-
He npu BO3bYyKAeHUM KonebaHuit BepTU-

KanbHbiMU BubBpaTopamu. KonebaHwusa
yactotom 6 — 130 [y 1 ganTenbHoCTbO 12 ¢
BO3byKaanuco AnByma BubpaTtopamu u
perucTpuposanncb 16 — TM  KaHaNbHbIM
MHOTOKOMMNOHEeHTHbIM (3C) 30HAOM B
nHTepsane rybuH ot 2 Km A0 60 M ¢ Warom
15. OaHO U3 ycnhoBuMii BblaeNneHnsa nonepey-
HbiX Sv 1 Sh BONH 3aKknwyanocb B TOM,
4yTOObI ABUKEHMA YacTuL, bbinn He B Nnoc-
KOCTM, NapannenbHoir pacnpocTpaHeHuro
BoNHbl. O6bpaboTka maTepuanos npe-
AycmaTpuBana cHayana BpaleHue ropwu-
30HTanbHou (H1) u optoroHanbHon (H2)
KOMMOHEHT [0 COBMNageHus nepBoun C
HanpaB/ieHNeM MaKCUMaAbHOro 3HaYeHua
NPOAOAbHOW BOAHbI P, a 3atem noBopoT
ropuM3oHTanbHoOM  pagmanoHor (HR) w
TpaHceepcanbHou (HR-HT) KomnoHeHT go
COBMAAEHUA C HanpaBieHMEM MAKCUMa/lb-
HOW 3HEeprun nonepeyHoin BOAHbI. MMocne
3TOro NoABAAMACb BO3MOMHOCTb Bblgene-
HUA W NPOCNEXUBAHWUA BCTYNNEHUA NpPO-
O0NBHOM M NONEepPeYHOM BOAH ANA CKOPOC-
THOro aHanmsa. Pe3ynbratbl 06paboTKM
npuBeAeHbl Ha puc.7.

A Puc. 7. BonHosble noas no nadarouwum
u socxodauwum P (cnesa) u S (8 yeHmpe)
80/IHAM, G MAKXME onpedeneHHole Mo HUm
3H@YeHUs CpedHUX U UHMepB8asnbHbIX
ckopocmell (cnpasa) no nonepeyHsim
(2ony6bie) u NpodosnsHbIM (KpacHsble)
80/THAM.
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1 PacwupeHHble Te3ucbl AOKNAA0B Ha
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2014
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