Sigra

MexaHWKa ropHbIX Nopoa, B
CTPOUNTENbCTBE, TOPHOM OTPAC/N

n HedpTenobblye

Eurock 2018
22 maa 2018 .
NeH Mpeit
WWW.Sigra.com.au ian@sigra.com.au



http://www.sigra.com.au/

JTOT KYPC 3alYMaH KaK
obMeH 3HaHUAMM
-MOUMU U BaALLNMWU

A TOXe Xo4y y3HaBaTb YTO-TO
HoBoe!
[TlocTapaemca nsbexartb
MOHO/10ra



HeobxoaAMMOCTb NOHMMATb re0/I0rnto

be3 3HaHUSA reoorMm HEBO3MOXKHO boee nau
MeHee TOYHO OLUEHUTb COCTOAHME MacCUBa
rPYHTA M NPOLEeCcCbl NponucxodaLllne B HEM.

Kakue Tmnbl nopoabl cnaratoT 3TOT MacCmB?

B Kakon nocnenoBaTebHOCTU OHM
pacnonaratoTca’?

Y10 B HUX/C HUMM NPOUNCXOANNO0 PaHbLLe?

YTo npouncxoauT cemyac? HanpsaxXeHua, spo3una,
MarmaTuyecKue npouecchbl, 3emneTpAaceHus.

Sigra



TUMNbl Nnopoa

* Ocafou4Hble — NPOLECC OTNI0MKEHMA

[lepexoa OT No4Bbl K TBEPAOU NOPOAE,
MMTUPUKaUMA U AnareHes

co3peBsaHNE CcoaepHKalnMXCa B mMaCCunBe
)-KVI,EI,KOCTEVI, notTepa XNAKOCT U 3amMmellleHUNeE

* Marmatuyeckme — nayToHn4Yeckme/MHTPY3nBHbIE
N 3KCTPY3UBHbIE

* MeTamopdpuyeckme — BCe MOXKET MEHATLCA
* BbiBeTpunBaHUue



NccneposaHua/pas3seaKa

[eonornyeckne m3biCKaHuUA
NHbopmauma Nony4eHHaa C NOMOLLbIO a3pPo- U CMYTHUKOBOW CbEeMKM

HasemHoe KapTUpoBaHWE — TUNbl Nopoa n penbed 3eMHOMN
NOBEPXHOCTH

Ob6wmnpHble reopmnsnyeckne nccaeaoBaHuUs — rPaBUTaLMOHHDbIE,
MarHUTHbIE, CEMCMUNYECKUE, 3/TIEKTPOKAPOTaXK, Bbl3BaHHaA
ceriCMo3aNeKTpuyeckasa nonspusauus, 1 T.4.

PEI'VICTpaLI,MFI NMPUPOAHDbIX CEMCMUNYECKUX npoueccoB —4TO ,D,BM)-KETCFI?

bypeHue — HeobcarkeHHan CKBaXKMHa — OypoBOM pacTBOp, BO3AYX,
obpaTHasa uMpkynaumua

BypeHune c otbopom KepHa — (He)obbIMHOro TMNA UM CO CbEMHbIM
KEPHOMPUEMHUNKOM

CKBa*KMHHaA reoPpm3anKka — aKyCTUYECKUN KAapoTarK, NIOTHOCTD,
CONPOTUBNEHNE, TAMMa-KapoTaXK, HEUTPOHHbIN KapoTaX, N T.A.

AKYCTUYECKME CKaHbl MU ONTUYECKME PA3BEPTKM, NpoduiemerTpus
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BypeHune HeobcarKeHHbIX CKBAaXKMH

[THeBMaTU4YecKoe bypeHue
HasemMHbI1 NHEBMOYAAPHUK — ANA BypeHus HernyboKux CKBaXKnH
CTaHOK C NOrpy*HbIM NHEBMOYAAPHMKOM — Ha rNybuHy, KoTopasn
0bblYHO OrpaHnyeHa BoAoM

CTaHOK ans 6ypeHma c obpaTHOM NPOMbIBKOM — KOZIOHHA U3
ABOMHbIX OBYpUNbHbBIX TPYD C KOPOHKOM ANA TOPLLEBOrO onpoboBaHmA

BypoBoun pacTtBop
Bpawatouwanaca bypuibHasa KOJIOHHA

3ab0MHbIV ABUTaTENb

Yto nonyyaem >> O6pasLbl BpyboBOM menoyu
3amepbl CKOPOCTU NPOXOAKN
CkBa*KMHa Ana reodnsn4Yecknx nccneoBaHmnm



OBOrO LW/1aMa
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UDR1200 — bypoBas ycTaHOBKa
obwero Ha3HayYeHns
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bypeHune c otTbopom KepHa

B TpagnymoHHOM bypeHunmn Tpebyetca noaHUMATb BCHO
OYPUNBbHYIO KONIOHHY ANA TOro Ytobbl N3BNEYD
KepPHOOTOOPHUK. OBbIYHO Ha 3TO YXOAUT HEAONMYCTUMO
MHOIO BPEMEHM.

B Hawwu AHM noBcemecTHaA NPaKTUKa - bypeHmne co CbEMHbIM
KepHONPMEMHMKOM. Cenyac 3To CTa o HOPMOMW.
BonbLWKMHCTBO NPpeanpusaTmin, € KOTOPbIMU Mbl UMEEM AENO,
MCMONb3YIOT CUCTEMBI CO CbEMHbIM KEPHONPUEMHUKOM Boart
Longyear. 310 obopyaosaHmne ncnonbdyetca ¢ 1958 rona, oHO
HafeXXHoe U A0/IT0OBEYHOE.

Yalle Bcero ncnonb3yerca TPOoMHaA KonoHKosasa Tpyba HQ-3,
OHa peXxeT KepH anametpom 60, 9 mm. C KepHOM TaKoro
pasmepa ygobHo paboTtaTb.



KonoHKoBoe bypeHune B ropHOM
mecTHOCcTM B HoBoW 3enaHanu




M3BNeyeHne KepHa U3 pasbeMHOM
4acTU KepHONpPUEeMHMKa




I1OKymeHTUpoBaHUeE KepHa
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OnucaHue
KepHa
C
MCNONb30B
aHnem
KOMMNbIOTE

pa




Cton anAa
NOKYMeH
TaUunu
KepHa




Bua KepHa co CTOPOHbI CToN1a ANA
NIOKYMeHTauumn




Lithology Log

231

231

240

Lithology

F Gamma
r

SSD

230.010-230.333m [0.323m| : SANDSTONE Light grey lithic abupt lwr contac! low argled strong BP Extramely Strong RM
Very Strong = occasional bands of carb wisps

230333.230. ED‘E!T\JD 276m| : SILTSTONE Mid gray arosion’ lwr conct low angled madium strong BP Strong RM Strong -
| bends of SANDSTOME Light grey 10%

230,608-231.063m [0.454m) : SILTSTONE Mid grey aminatad abrup! lwr contact low angled medium stong BF Weak RM
Strong - numerous bands of SANDS TONE Light arey 40%

231 063231 150m [n.ns‘fml_: SILTSTONE Mid gray fissila dessicaton crack low anglad broken in places weak BP Vary
Weak RM Wask - (band of Smm axpanding clay at 231.002m)

231.150-231.231m [D.D&1m| : SILTSTONE indurated Dark grey abrupt wr centact strong B Strong RM Very Strong

231.231-231.543m [0.312m| : SILTSTONE Mid grey grad wr contact faulted broken in placas BP Weak RM Stiong (Section
from 231264 10231.319m in breken brokan piecas fused together, )

231 543-232.113m [0.570m) : SILTSTONE Iid grey laminated abrup! livr contact faulted weak medium sirong BP Weak RM
Stiong (Multple high ange fractures in seciion. ) - numerous bands of SANDSTONE Light grey 30%

X

232.113-232 827m [D.714m] : SILTSTONE Mid grey abrupt wr contact faulted broken in places weak BP Weak RM Strong
{Multiple high angle fraciures along section. )

232,827-233.610m [0.763m) ; SILTSTONE carbonacaous Mid to Dark grey abrupt lwr contact faulted broken in places weak
BP Very Weak RM Weak (Section hignly fractured. )

233610-233.695m [0.0&5m)| : COAL -dull mnr brts black weak BP Weak RM Strong - veins of CALCITE (occasional )

AT
!

233 695234 315m [0.620m)] : COAL

224 31 6-231.66 70 [2.3620] | SARE CLAYSTOME wualy Bark giuy b blask waaly grod has sontasd falbes wieah 8P Warak RM
Strong - sireaks of COAL VEINS

234 667-234.9%6m [0.329m) : SILTSTONE sarbonaceous Dark grey slump beds iregulaly bedded grad wr contact laulted
weak BF Strong RM Strong - oocasional bands of COAL VEINS

234 996-235.141m [0.145m] : SILTSTONE Mid arey erosion! lwr conct medium strong BP Strong RM Sirong

AN TN

235.141-235 844m [0.503m) : SILTSTONE Mid grey thinly laminated abrupt kv conlact low engled medium strong BP Strong
RM Slreng - numerous bands of SANDSTONE Light grey 40%

235644-235.776m [0.132m) : SILTSTONE carbonaceous Mid grey abrupt Iwr contact low angled weak 3P Weak RM Strong
-] Bmm band of crumbled sitstone reconstructed together al depth 235, 736m

¥
|-

235.776-235.866m [0.079m] : CARB CLAYSTOME coaly Dark grey to black abrupt bwr contact weak BP Weak RM Strong

235.855-236.595m [0.740m] : COAL

236 595-236.626m [0.030m] : CARE CLAYSTONE coaly Dark grey to black near horizental weak BP Strong RM Strong -
straaks of COAL VEINS

235 625-237 BT4m [1.248m] : SILTSTONE Mid grey grad hwr contact low angled medium strong BP Strong RM Strong -
oceasional bands of COAL VEINS

237 A74-230. 540m [1.766m] : SILTSTONE Mid grey thinly bedded abrupt lwr contact low angled medium strong BP Strang
RM Streng - numerous bands of SANDSTONE Light grey 10%

229 640-230.766m [0.125m] : SANDSTONE creamy grey cross beds low angled strang BP Exiremely Strong RM Very Strong &

- sireaks of carb wisps Dark grey (numerous)

239.765-240.004m [0.239m| : SILTSTONE Mid grey erosiont lwr conctlow angled medium strong BP Sireng - - oceasional
bands of SANDETONE Light grey 20%

AL,

S
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CKBa*KMHHaH
reopusmnKa: |
HenTpoHHbIN,
[aMMa KapoTaX,
RaBepHoOMeTpuUA,
[1NOTHOCTb
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AKYCTUYECKUMN
KapoTax

Mope nHdopmaumnm —
Cnepyet npoBoAUTb
KapOoTaXX UCNOJ1b3yA
NPOAO/IbHbIE U
nonepeyHble BOJIHbI

60cm Velocity




KoadpodunumeHTbl ANA pacyeTa
aKYCTUYECKMX AaHHbIX

.I@ET_]
2 \ dte
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Bulk Density
2

Poisson'sRafio =

Shear Modulus=

ats

Young' s Modulus= 2 Shear Modulus (14 Poisson'sRatio)

4
Bulk Modulus= Bulk Density ( 1 e 2
dic® 3dis

)

]
Bulk Modulus

Bulk Compressibility =

e dtc
MHTEepBasibHOE
Bpemsa Ana
NPOAONbHbIX
BOJIH/BOJ/H
CXKaTuA

e dts

MHTEepBaNbHOE
Bpema Ann
nonepeyHbIX BOJH



[laHHble TeNeakyCTUYeCKoro cKaHepa

TOTS
162.89/
8.88

73711
4409

e

(

Schmidt Plot - LH - STRUCTURE
Depth: 180.00 jm] to 185.00 jm]
0

182

83.25/
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i s A
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12.62
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nopoAbl
N3 CTEHKWU

CKBaXKMHbI "




HanpaBa1eHHO-OPMEHTUPOBAHHOE
bypeHue - 3abonHbIN ABUraTeNb
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TAHMOOR 312, A HDNG, 17 CJ/T
MEAMN ERRORS [deg'm) X= 0.064, ¥=0.09
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BURLD UF AATE IM X DIRECTION (deg/mi)

= AATE = 0.6 m/min

PaboTta aBuratens
C y4ETOM
BO31€eUNCTBUSA
bypoBoro waama
O4yeHb 3aBUCUT OT
reoNorm4yeckomn

CTPYKTYpPbl

B ocHOBHOM
OTK/IOHEeHWue oT
3a4aHHOrIO
HanpaB/1eHUA BHUS3



Small diameter

surface to
Surface to in-seam hole

in-seam
boreholes

branch
R=220m
(approx)

L 200m (approx)
Multi-Lateral Well Completion

Geosteering
through faults
and rolls

2km
(approx)

Borehole
intersection

Large diameter
vertical pump
well




OrpaHu4yeHusa 3abonMHOro asuraTens

Be3poTtopHoe bypeHue - be3 BpalleHus
6YPUABbHOM KOJIOHHb

CkanamBaHMe OTX040B bypeHus, Wwaama

PpPUKUMOHHbIE MOMEXUN — 3aedaHune bypa,
TONYKOODOpPa3Hble NOABUXKKM, 3aTEM
CrMpPanbHOE CKpy4YmBaHue Tpyb, yTo NpmMBOAUT
K BNOKNPOBKE CKBAXKUHDbI

[TpaKTU4YecKmnm npegen natepanbHOMN ANNHDI
CKBaXUHblI 1 -2 KM



Cuctema ynpaBasaemoro poTopHoro
bypeHunsn

Bpawatb 6YypUAbHYIO KONOHHY LLEE/TMKOM

Mcnonb3oBaTb NoAKNAAKN/KONOAKN ANA NPOTa/IKUBAHUA
nnn dukcaumnm 6ypoBomn ITAHTU

B ocHOBHOM mncnosnb3yeTtca ynpasaeHne ¢ o6paTHOM CBA3bIO
ANA NoAAepKaHUA TPaeKTopum

BpalieHune B36anTbiBaeT cion BypoBOM Mesiouu, 3a cYeT
4yero ocBoboxKgaeTca 3aTpybHOe NPOCTPAHCTBO

B paiioHe KamyaTku KomnaHusa LLenn/Shell 3a 12 gHe
npobypuna HanpaBAEHHO-OPUEHTUPOBAHHYIO CKBAXKUHY C
6okoBoM ANMHOMN 12 Km

Ynpasnaemoe potopHoe bypeHune obiaaaeT rmraHTCKUm
NOTEHLUMAIOM ANA MHOTUX MCCNea0BaHUM, TONbKO Haao
CHU3UTb 3aTpaTbl (Cneante 3a HoBOCTAMM!)



YnpaBnsemoe poTopHoe bypeHue

Near bit inclination, Alternator,

Memory Battery
N naarnl:::lmaulilallatnl nllllu::suar:fp Alternator and module Vibration module
Steering rib downlink ShINE Master/directional
| | madu!e 7 L module

Nonrotating Pulser/aliernator 8%/g-in. Multipropagation Shori nonmagnetic
steerable sub stabilizer resistivity/gamma ray drill pipe
module sub




HeobcaxeHHble HanpaBAEHHO-
OPUEHTUPOBAHHbIE CKBAXKUHDbI

e OrpaHnynTenbHbiM GAKTOPOM HYacTo ABASETCA He
camo bypoBoe 060pyaoBaHME, @ BO3SMOXKHOCTb
NpoKa4yaTb OYpOBOM PACTBOP YEPE3 CKBAXKUHY.

e [1na Hanbosnee NONHOTO NCMNOIb30BAHUA 3TOM
TEXHONOMMMN HEOBXOAMMO OCYLLLECTBAATb KapOTaXK
CKBaXKMH BO Bpemsa bypeHus nam cpasy nocne
bypeHuna. Bo BTOpom BapuaHTeE 3TO MOXKET ObITb
CMCTEeMa TPaKoB: reodpusnyeckme aaHHble
nepeaatoTca No KONOHHE BYPOBbIX LUTAHT U
NOCTYynatoT Ha 0bpaboTKy.



