FRERFSHEEE (CSCD) iR

. a . SR
. ¥ ' X 3 = (FIE) (CA) BRI
I { m - BB (CRRE) (A)) SR

e » EBSCOSAERNSIT ()

PETROLEUM DRILLING TECHNIQUES = AAPGIHHSSFTILARFEIRIAT ()
FRERHR S ERAT
RCCSEFREZAFARHAT

2 REERESE 5 AL U REBENFH R G DLARFAEBT 5T

FAbE ME FRK I F

Response Characteristics of Logging While Drilling System with Multi-Scale Azimuthal Electromagnetic Waves
WU Baizhi, YANG Zhen, GUO Tongzheng, YUAN Xiyong

TELRBIE View online: http://doi.org/10.11911/syztjs.2022107

LT RGN HA SO

Articles you may be interested in

LU AR WA O BB 77 {07 P R0 P EL AL 17 S 845 37106
Real Time Inversion and Field Test of LWD Azimuthal Electromagnetic Waves Based on Quasi-Newton Method
AR AR, 2020, 48(3): 120-126  http://doi.org/10.11911/syztjs.2020025

Wi At 7757 R A 9 A S5 0 e A 20 e, BEL 3 K B T Tl 5 mid B
Impacts of Accuracy of Azimuthal Electromagnetic Logging—while—Drilling on Resistivity and Interface Prediction

B EFIA. 2017, 45(4): 115-120  http://doi.org/10.11911/syz1js.201704020
W A 1 T P B SR AR % B2 B i R A4

Simulation to Determine Depth of Detection and Response Characteristics while Drilling of an Ultra—Deep Electromagnetic Wave

Instrument

AR A 2020, 48(1): 114-119  hitp://doi.ore/10.1191 1/syztjs.2019132

R FHI s P, D 0 HER 00 7K 1 24 1) T T A AL

Forward Modeling in Hydraulic Fracture Detection by Means of Electromagnetic Wave Logging While Drilling in Vertical Wells
A EREI AR, 2020, 48(2): 123-129  http://doi.org/10.11911/syztjs.2019133

W B 7 oL HL Rpl v BEL A A B2 45 2 VB &R st

The Design of the Coil System in LWD Tools Based on Azimuthal Electromagnetic—Wave Resistivity Combined with Sections
AIMEHREEAR. 2017, 45(2): 115-120  http://doi.org/10.11911/syztjs.201702019

TR A L B B LIRS B R
The Key Technologies of High Precision Imaging Logging while Drilling
AR EIAR. 2019, 47(3): 148-155  http://doi.org/10.11911/syztjs.2019060

FIREANS, RBCEZFE!



50 A % 64 % b 4k ErS # FN Vol. 50 No.6

2022 % 11 A PETROLEUM DRILLING TECHNIQUES Nov., 2022
ImERMFEREBZ > doi:10.11911/syztjs.2022107

SIRMER: RAE, Wi, SERE 55 2 RO B 7 7 B B0 I R G B ARAE ST (7], A7 B R R, 2022, 50(6): 7-13.
WU Baizhi, YANG Zhen, GUO Tongzheng, et al. Response characteristics of logging While drilling system with multi-scale azimuthaW1
electromagnetic waves [J]. Petroleum Drilling Techniques, 2022, 50(6): 7-13.

% R EBE%A 77 3 BB %%k T Fr F S I B AIE F 32

2mE, B, #EH, 2IE”

(LA g G BRA T, INARE B 266075; 2. 1 E A MK (AR WEMAE S LRE, IR S 266580)

o OE:h T AR K I B T AL, HLE AR I R 69 B AT A R B, B K RE AR ) R A 38 L& T B8 K e AR IR JE Fe
BaWosd, mE—REGNZEREAR BB L LR &R, A, BB T AR M A 7 A% & B Fo R4S 77 45 Bk M)
FRAWIKMNAFE, 2T ZNHFRAEGIRAR N Fo P F, f‘f-%f”‘s*%?Tﬁ-iﬂ‘%ﬁi&éﬂ@éﬁ%’?iﬂdfi%;é&}é,ﬁiiﬂm#—%ﬁ%,
WATT B R AL 7 A5 & B M JF T A0 s bk KU, PFR SR AN, B3 KR IE AR F 69 7 X, IR R4 77 45 & 7k
'i/i‘iﬁl'ﬂ'-é‘?%ﬁ?ii EARB KT K BNRE I&J‘Eﬁu%@é&md%ﬂké\&)ﬂ,x\:; B T VA S5 B3R b Rl LR B @ AE B, A 2

IR E B A A M R TR | B R 5 o) Al iR R

XER: % RUE; M4bF B Eon I, s, mESE; R

hE 4% S: P631.8'11 M EKFRARAD: A XEHS:1001-0890(2022)06-0007-07

Response Characteristics of Logging While Drilling System

with Multi-Scale Azimuthal Electromagnetic Waves

WU Baizhi', YANG Zhen', GUO Tongzheng', YUAN Xiyong"’
(1. Sinopec Matrix Corporation, Qingdao, Shandong, 266075, China; 2. Key Laboratory of Deep Oil and Gas, China University of
Petroleum (East China), Qingdao, Shandong, 266580, China)

Abstract: In order to detect changes in stratigraphic structures in time, and accurately evaluate formation while
avoiding drilling risks, logging while drilling (LWD) instruments are required with adequate depth of detection (DOD)
and higher resolution. However, the measurement results of a single scale LWD cannot simultaneously satisfy the stated
requirements. Therefore, the detection characteristics of ultra-deep azimuthal electromagnetic wave LWD and a
conventional one were simulated and investigated, and the boundary detection ability and resolution of the system were
analyzed as well. Meanwhile, the detection effect of undrilled formation interface was also explored. Moreover, the
quasi-Newton method was used to perform accurate and fast inversion of data from LWD with multi-scale azimuthal
electromagnetic waves. The study results showed that by increasing the coil spacing and reducing the frequency, the
LWD with ultra-deep azimuthal electromagnetic waves could have a boundary detection ability of tens of meters.
Combined with a small-scale azimuthal electromagnetic wave LWD, the real-time resistivity profile of reservoirs
through inversion could be obtained, so as to bring about geological prediction, geosteering, and reservoir
characterization in the vicinity of wellbore and farther away.
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Fig.1 Antenna configuration of LWD system with multi-scale azimuthal electromagnetic waves
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Fig.2 Simulated response results of multi-scale logging sys-
tem in laminated formation
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Fig.10 Inversion results of multi-scale logging system
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