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Cuctema LWD c asumMyTanbHbIM YA eJ/IbHbIM
conportusneHnem tuna SK-TMWD Pro+AziR

A3uMyTanbHoOe yfesbHOe COMpOTUB/IEHUE B npouecce bypeHus Tuna
SK-TMWD Pro+AziR (KOMBUHVMPOBaHHbIN N3MepUTeNbHbIV NpUbop Ans
reoHaBuraumm B npouecce 6ypeHus) nmeet dyHKUMN 30HANPOBaHMS
Kpasi npv MOMOWM YAeNbHOro COMPOTUBMEHUS, 06pa3oBaHus
n3obpaxeHuns, ramma-obpa3oBaHus W306paXeHUs, KOMMEeHcaLuun
YAENbHOro COMPOTUBMIEHUS, [aBNEHNS B KOMbLEBOM MPOCTPaHCTBE
(ECD), n3mepeHusi TemmepaTypbl, OPWEHTALUUN YKIIOHA CKBaXWHbI,
BMOpaLum, [UHAMUYECKOTO M3MEPEHNS YKIIOHA CKBAXUHBI.

OH nogxoguT onsa TOYHOM reoHasuraynm F}'Iy6OKI/IX n CBerFJ'Iy6OKI/IX
CKBaXXWH, MOXET LUMPOKO NCNOb30BaTbCA AN14 Ppa3BefKu n pa3pa60TKM
CJ'IaHLl,eBof;I HerTI/I 1 rasa, Hed:)TVI NNIOTHbIX NJ1aCTOB M TOHKUX NN1acCTOoB,
CBOEBPEMEHHOIO onpepeneHna CBOWCTB np06ypeHHor0 nnacra,
ABNAETCA BaXXHbIM MHCTPYMEHTOM [/ NOBbIWEHUA BEPOATHOCTU
06Hapy)KeHl/Iﬂ HerTﬂHbIX nnactos BO Bpems 6ypeva
BbICOKOKa4Y€CTBEHHbIX KOJ/TJIEKTOPOB.

0co6eHHOCTb NPOAYKLUK:

4 30HOMpOBaHWE rpaHuL, U NO3MLMOHMPOBAHUE B PEXUME peasibHOro

BpeMeHun ansa obecnevyeHnss TO4YHOro reoHaBurayuu

¢L|,e|'|b CO CBEpPXBbICOKMM OTHOLWEHNeEM CVIFHaI’I/LIJyM, TexHonorna

npsiMoro ot6opa ans obecnevyeHunss CKOPoCTU M TOYHOCTU U3MEPEHUI

4 ®yHKUMS BCeCTOpOHHero obpa3oBaHusi K306paxeHus Ha 360° B

peanbHOM BpeMeHU, iByXMepHoe 06pa3oBaHme 1n306paxeHus MOXET B
peanbHOM BpeMeHU OTobpaxaTtb He TOMbKO paccTosiHue OT CTBOSIA
CKBAXWVHbI 10 TPAHMLibl, HO U MOJIOXKEHWE 1 HAMNPaBIeHUE rPaHNLbl

< MHOFOI'IapaMeTpVNeCKOQ n3mMepeHue, npeaoctaBneHne Taknx gaHHbIX,

KaK B3KOCTb, CKOPOCTb BpalleHus 1 gaHHble ECD gns obecneyerus
6e3onacHocTH bypeHus

<% [poeKTUpOBaHe BbICOKON TEMMNEPATYPbI U BbICOKOTO faBneHus (175°C,

20000psi)

< COBMeCTUM CO cTaHfgapToM Tensor, MOXeT KOMGMHVIPOBaHO pa6OTaTb

<4

€O CTOpOHHUMKU MWD, LWD, RSS

XapaKTepHble TexHonoruu:

4 nepepatowas ¥ 3 NpuHMMalOLWas BepTUKanbHasi OPTOroHasbHas
aHTEHHasi cMcTeMa 1 Ccnocob 0BHapPYXeHUst ANS LOCTUXXKEHUS TOYHOTO
30HAVPOBaHMS rpaHULL, N1acToB

OpurMHanbHOEe 30HAMPOBAaHME T[paHULbl B pPeXWMe peasibHoro
BpPEMEHW, BU3yanbHO OTO6GpaXKeHWe PacCTOSHUS W HanpasneHus
A0/0Ta OTHOCUTESIbHO FPaHMLbl NiacTa HedT 1 rasa

[ pyXeCTBEHHbIN BU3Yya/ibHbINA BbIXOLHOW WHTepdelic, Bu3yanbHO
ngeHTUdMKauMa  TpaekTopun 6ypeHuss AON0TOM OTHOCUTENbHO
rpaHuubl nnacta HedTU U rasa Ans Nerko peryimpoBKU B pexume
peanbHOro BpeMeHW, 4Tobbl obecrneynTb HemnpepbiBHOe 6GypeHue B

nnacre HerTl/l nrasa

MogfynbHOe NpPOEKTUPOBaHWE, WCMOb30BaHWe OBLEro MOPTOBOrO
NpPOTOKO/a, B COOTBETCTBUU C YCIOBUSIMU UCMO/b30BaHUSA NO3BONSIET
NOAKN0YaTb pasninyHble 6ypoBble M3MepUTenbHbie NPUHOPLI BO BpeMS
6ypeHus

TexHoMorns nepegayn KoMaHg AN OCyLeCcTBNeHUs MOHUTOPUHIA U
M3MeHeHUsi pexuma paboTbl B pPEXUMEe PeanbHOro BpPeMEeHW, 4TO
MoBbIWAeT NPUMEHMMOCTb K OKpYXatolein cpege (npeobpa3soBaHue
4acToThl)

TeXHONOrns AVHAMUYECKOW MHKAUHOMETPUM CKBAXMHbI, yMEHbLUIEHUNE
BPEMEHU, 3aHATOr0 M3MEpPeHUEM HaK/IOHa, aflanTuBHash TEXHONOTUS
dbunbTpauumM  AAS CHATMA  WIyMa, TMOBLIWEHWE  YCMEWHOCTM
AEKOAMPOBaHMUSA U CNOCOBHOCTU aganTaLum K OKpyXatoLen cpege

TexHONoOrns aBTOMaTUYECKOro nepeKkn4vYeHna nocnenoBaTe/ibHOCTU
CKOJIbXXeHNA U BpalleHnAa onAa noBbileHnsA 3de3€KTVIBHOCTVI nepepavu

Touyka usmepeHus
SK-TMWD Pro+AziR
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TexHnYecKkne napameTpbl U pa60'-w|e napamMeTpbl

CneundrKaLys MHCTPYMEHTOB

MpUMEHNMbIN pa3me
CKPBa)KMHblz P P

81/2°-91/2*

HapyxHbili guameT ;

np%opa: A P 6,75 mn

BHYTpEHHNI gruameT ;

np%6%pa: A P 2 mn

Pe3bba BepxHero

COG,CI,VIHEHBH npubopa: 4-1/21F BOX

Pe3bba HMKHEro

coeanHeHns npubopa: 4-1/2IF BOX
JIMHHbIN War aHTeHHbI 385 in

YOenbHOro ConpoTUBEHUS: >

KOpOTKWIA War aHTeHHbI 175 in

YAENBHOIO CONPOTUBAEHNS: E

Lar aHTeHH H#MGM 7 in

YAENbHOIO CONPOTUBAEHUS:

Llar aHTEHH a3nMyTa/lbHbIX 28 in

YAENbHOTo cCOnpoTnuBAeEHUA:

OCHOBHOI UCTOYHUK NMUTAHUS:

TypGQoreHepatop, NpUBOAMUMbIN
Bxﬁ%mcmmepg Bao bty

YPOBbIM PaCTBOPOM

3KC|'|J'IyaTaLI,VIOHHbIe HOPMbI M OrpaHnYeHuns

Tun nynsn:

Ha BogHOM 1 MacnsiHOM
OCHOBE

BAG0Se my b 14,2-47.3 L/s
MeaMkﬁgBAaagy%g?q paboyas 175 oc
l;llba:)ﬁcmmBnga&%rziaﬂ Temnepartypa 185 °C
BbigepxuvBatb flaBneHune: 20000 Psi
CopepxaHue necka B nysnbne: <1%

MakcumanbHas BblaepxunBaemMas
B1MoOpayuna:

25G RMS 30-500 Hz

MaKcrMasbHbIli BblAEPXKNBAEMbIN
yAap:

1000g/0.5millisecond

KpyTsLWMA MOMEHT CBUHYMBAHUS

MHCTpyMeHTa:

40600-44600 N-m

MakcrmanbHas cTeneHb
VNCKPUBNEHWS, YepPe3 KOTOPYHO
NPOXOAUT MHCTPYMEHT:

18 (ckonbxeHme)

9,8 (BpaLLeHue)

TpexoceBoi akcenepomeTp/Tpexoceson quCTBMTeanblwm%p
4Ns 0bHapyxeHUs HeogHopoaHocTen MartuTHoro nonwX|(X|/

A%Gﬁﬁﬁﬁ—ﬁﬁﬂéﬁﬁi

CrneuundurKaums gaTymka

NHKnnHOMeTp

Tuna paTymka:

[nana3oH PaspeweHne  TO4YHOCTb

HaknoH cTBona -180° o +01°
CKBaXWHbI 0-180 0.05 *0.1

NHaMMYeCKUI o o o
'E'aKnOH cKBauHbl  0-180 0.05 +0.2
MeneHr 0-360° 0.18° +0.5°
[unHamuyeckunit . .
NeneHr 0-360 0.2° +2
[aBneHune B KONbLEBOM MPOCTPAHCTBE

MnanasoH N3MepeHus AaBleHUs B i :
KONbLIEBOM ﬂpOngaHCTBeZ 0-25000  Psi
TOYHOCTb M3MEPEHWS AABEHUS B 424 Psi

KO/1bLLEBOM MPOCTPaHCTBE!
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SHENKAI

[unanasoH n3mepeHus yaenbHoro

2MHZ YpenbHOe cOnpoTUBAEHME:

PasHocTb a3 (nnHHoe [nanasoH: 0.2-30000hm-m
ACCTOSIHWE OT MYCKOBOTO 3
ng'a oo Cepe[:ll/lHybl +2% ( 0.2-200hm-m )
npuemHoro 3oHaa) RPFH: TO4HOCTE: 41 mmho/m (20-30000hm-m )
PasHocTb (has3 (KopoTkoe finanasoH: 0.2-10000hm-m
paccTosiHWe OT NYCKOBOTO +2%(0.2-100ohm-m)
30H4a 0 CepeaviHbl . B .
npneMHoro ??OHna) RPNH: ToyHocTb: 1 mmho/m (10-10000hm-m)
3atyxaHue ([anHHoe [OvanasoH: 0.2-500hm-m
paccTosiHWe OT NYCKOBOTO +5% (0.2-160hm-m)
30Ha 0 CepeaviHbl
I'IpVI%MﬁOI’O ?F,)oﬂna) RAFH: TouHocTe: 3 mmho/m (16-500hm-m)
3aTtyxaHue (KopoTkoe [lnanasoH: 0.2-500hm-m
aCCTOSHME OT NMYCKOBOIO
EOH,u,a ao cepep,vmbl +5%(0.2-80hm-m)
npvemMmHoro 3oHaa) RAFH: ToYHOCTb: +6 mmho/m (8-500hm-m)

400KHZ YpenbHoe conpoTuB/ieHNE:

PasHocTb a3 (4nuHHoe [nanason: 0.2-5000hm-m
ACCTOSHWE OT MYCKOBOrO
goma o cepegmh. . +2%(0.2-100hm-m)
npuemHoro 3oHaa) RPFL: TouHOCTb:  +) mmho/m ( 10-5000hm-m )
PasHocTb (ha3 (KopoTkoe finanasoH: 0.2-2500hm-m
paccTosiHMe OT NYyCKOBOro +3%/(0.2-50hm-m)
30H[a 10 cepepviHbl . R )
MpUEMHOTO go,_ma) RPNL: To4HoCTb: £6 mmho/m (5-2500hm-m)
3atyxaHue ([anHHoe [OvanasoH: 0.2-100hm-m
paccTosiHne OT MyCKOBOIo +5%(0.2-3ohm-m)
30H[a 10 cepepviHbl
npw'ce"zM'cHloro :Eoﬂna) RAFL: Touroctb:  £10 mmho/m (3-10ohm-m)
3aTtyxaHue (KopoTkoe [lnanasoH: 0.2-100hm-m
aCCTOSHME OT NMYCKOBOrO
??OHp,a 10 Cepep,l/l)ll—ibl +5% (0.2-3ohm-m)
npvemHoro 3oHaa) RANL: TOYHOCTb: +15mmho/m (3-10ohm-m)

A3uMyTanbHoe yaenbHoe conpoTtuenedne/CneundurkaLms

A3vMyTanbHOE yaenbHoe ConpoTuBAEHNE

MaKcumanbHoe paccTosiHue 30Hﬂ'VIBOBaHVIﬂ Iﬁ)gﬂ npun nomoLn
M
)

A3UMYyTa/IbHOro yaenbHOro conpoTt

BneHnA:

CurHan HanpasfieHuns
yaenbHOro ConpoTnBneHnA:

2 WIT. B peXMMe peanbHOro BpemMeHu, 16 wr.
namsTu

O6gg3OBaHme
M306paXeHUs Mpy MOMOLLM
YAEbHOro CONPOTUB/EHUS:

MpepocTaBnTb 06pa3oBaHme N306paXeHNS
30HAMPOBaHMS aNbHUX U BAMKHUX TPaHUL, Npy
NOMOLLM YAENbHOTO CONPOTUB/IEHNS B pEXMME
peanbHOro BpeMeHu / B NaMsaTu

MpegocTaBUTL O6pa3oBaHVe N306paxeHus npu
MOMOLLM BEPXHETO N HUKHETO YAEIbHOTrO
COMPOTUBNEHNS B PEXWME PeabHOrO BpeMeH /
B Namsitut

ABVIMyTa}'I bHaa raMmma

Tuna paTymka: Nckpomep
1NanasoH n3MepeHus

g‘smmyTaanoﬁﬂ I'FE)iMMbIZ 0-1000  API

TOYHOCTb N3MEPEHNS +5%

a3nMyTaIbHON FaMMbl:

O6VPa3OBaHI/IQ,M3O6pa)KeHMH
a3nMyTaNbHOW raMMbil:

16 chTo 0B MamaTn, QbpasoBaHye
N300paXKeHNs1 BEPXHEN N HIDKHEW FaMM B
pPEXNMEe peanbHOro BpEMEHM




allin

rny6uHa 30HAUMPOBaHMSA NPU NOMOLLY YAE/IbHOrO CONPOTUB/IEHUSA/pa3pelleHe No BepTUKanu

Iny6uHa 3oHgMpoBaHus (in)

Pa3pelueHue no BepTukanu (in)

1 10 100 1 10 100
ohm-m ohm-m ohm-m ohm-m ohm-m ohm-m

RPNH 11 17 23 9 13 16
RPHL 15 21 26 12 16 17
PANH 18 33 73 24 48 75
RANL 27 57 141 42 65 104
RPFH 16 27 42 9 13 22
RPFL 23 37 50 13 20 25
RAFH 26 46 91 23 63 118
RAFL 39 73 163 46 104 162

3aBUCUMOCTDb pPacCToAHUA 30HANPOBaHUA Kpaa Nnpu noMoLWwn asumMyTasZibHOro ygesibHoro
conpoTuB/ieHNa OT yAe/IbHOIo COnpoTuB/IEHUA KOJIJIEKTOPa U BMeLWarowux nopoa
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MpumeHeHUe a3MMyTanbHOIO yaenbHoro conpotueneHnsa SK-TMWD Pro+AziR

ﬂpM60p A3NUMYTaNbHOIO 3/IEKTPOMArHMTHOIO BOJTHOBOIO KapoTaxa B npouecce 6ypeH|/|;| npu noMowmn yaenbHOro CoOonpoTuBneHna
Tnna SK-AziR MCnonb3yeT nepefoBble anropuTMbl COKaTUA AaHHbIX ANA U3BMEYEHUA U OKATUA XapPaKTePUCTUK CUrHana OTK/IMKa
lG-CeKTOpHOFO cTpaThl, CO6paHHOFO BO BpeMA BpalleHuda, U nepefayvym e€ro B peXxxmme peasibHOro BpemMeHu 4yepes MWD. MouHoe
nporpaMmHoe obecneyeHune ANAa aHanm3a W BbiNyCKa qepTe)KeDl N BbICOKOKa4eCTBEHHOE BOCCTaHOBJIEHME [OaHHbLIX AenarT
M306pa)+(eH|/|e B peXume peanbHOro BpeMeHn noYTn TaKnUM e Ka4eCTBEHHbLIM B PEXMNME peasibHONo BPEMEHU KaK U M3o6pa)+(eHme
OAHHbIX B NaMATU, NONTHOCTbLIO yAOBNETBOpAOLEe Ba)KHeVILUQI\/I, HO Bbl3b|BaIOLU.eI7I 3afiavye HaBurayum no KONNEKTOPY 1 OUEHKU nacTa.

A3umyTanbHoOe yAe/bHOe CONPOTUB/IEHUE B NpoLiecce 6ypeHuns TOYHO MPOBOAMT HaBUraLMIO B LLensX
YK/IOHEHUS OT BOAHOIO C/1051 B HU)KHEW YacTu, npeBpalias us "reoHaBuraummn’ B "To4YHyo reoHaBuraymio"

MpeBpawatb U3 "BepoaTHocTU o6Hapyx XX

A3svmyTanbHoe A3umyTanbHoe ObpasoBaHue n3obpaxeHuns ¢
raMma-obpasoBaHue yaenbHoe MOMOLLbI a3KMYyTanbHOrO
n306paxeHuns conpoTuBeHmne YAE/IbHOTO CONPOTUBNEHUS

RN

BAN3KO K HYKHEN
rpaHuue

BAn3Ko K BepxHen
rpaHuue

PaccTosiHne oT
rpaHunLbl

Micnonb3oBaTb KOMOUHMPOBAHHLIN  npubop  Ans
reoHaBWrauMmn YCMelwHo 3aBepWwuTb FeoHaBUraLum
rOPV30HTaNbHbIX CKBAXWH Ha Y4YacTKe WCMbITaHUS

HedbTM NAOTHBIX MAACTOB BOCTOYHOrO HEKOero
HedTSHOro MECTOPOXAEHUS.
TpeboBaHus K CTPOUTENbCTBY: OcHoBHas

reofiornyeckas Lenb 3TON CKBaXWHbl - Pa3MeCcTUTb
TpaeKkTopuio B fyylen YacTu HedTsaHOro nnacra,
n3bexaTtb nonafaHusa B BOOOHOCHLIN CNOM, TO eCTb
6/11M3KO K BepXHel YacTu Ha 1 MeTp, U MaKCMMaNbHO
YBENNYUTb  BCKPbITUE HedTsIHOrO nnacta  Ans
MOBbILIEHNS CKOPOCTU U3BNEYEHUSI.

Bo Bpems (pakTMyeckoro wu3MepeHus yfenbHoe
COMPOTMB/EHNE  BEPXHEro  MOKPOBHOMO  C/os
coctaBnsno 2,8 OM M, a 6ypoBOM WHCTPYMEHT
Haxoguncs Ha pacctosiHum okono 0,8 meTpa oT
BEpPXHEeW 4acTu, YTO COOTBETCTBOBANO TpPeHOBaHWUAM
CTOPOHbI A.

AsnmyTanbHoe yaenbHoe conpotuBneHne SHENKAI BbINONHSIET TOUYHYHO reOHaBUIaLmio U [EMOHCTPUpPYET 0bpa3oBaHme N3obpaxeHus B

peanbHOM BpeMeHU

Hekoe HedTsiHOE MECTOPOXAEHME Ha BOCTOKE: MaKCUManbHbIN YKIOH CKBaXMHbI cocTaBnsieT 88,52°, MaKkCHManbHoe cMelleHue - 752,72
MeTpa, a ToNWMHa nnacTa -3 meTpa.

YcneLwHo BbIMOSHEHO CTPOUTENBCTBO CKBaXMHbI X C/IaHLEBOro rasa B YyHLMHe C UCMo/1b30BaHNeM KOMBVHMPOBaHHOIoO nprubopa
reoHaBUraLuu, BEpOSSITHOCTb OBHAPYXeHNst HedTSHbIX N1aCTOB BO BpeMsl 6ypeHus koninekTopa coctasnsieT 100%.

Ta CKBaXKMHa IBNSIETCS Pa3BeOYHON CKBAXMHOW BbICOKOrO pUCKa (ropu3oHTanbHas CKBaXxuHa). Lienbto 6ypeHus aBnsieTcs nsyyeHuve
KayecTBa v ra3ocofepxaHus rMyboKOBOLHOIO CIAHLIEBOTO KOMIIEKTOPa KOHTUHEHTaNbHOrO Wwenbda popmaumm YussnuH Bo BNagnHe
KanussaH-fIaHnuH.

MaKkcrManbHbI MapanfienbHbli YKNOH CKBaXKMHbI cocTaBaseT 93°, MakcuManbHoe cMelleHmne - 1818,7 MeTpa, rybuHa 3akaH4YMBaHKS
CKBaXWHbI - 6037 MeTpOB, a NIOTHOCTb Wnama - 1,85 r/cm3



