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Fig. 1 Schematic of at-bit resistivity logging principle with
toroidal coils
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Fig. 2 Schematic of at-bit resistivity logging principle with

toroidal coils
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Fig. 3 The meshing result of three layers formation
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Fig. 4 Verification of the extended voltage dipole source
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Fig. 5 Depth of investigation of at-bit resistivity logging (a and b are depth of investigation of water based mud and oil based

mud respectively)

1.2

1.0-/// ]

o
oo
T

%J’L@H?

o
i
3

~r~rr
TR
AN =0
3339

0.2F

0 1 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6

BAERE/M

6 AEFEREEEKEFRL THERNRE
Fig. 6 Depth of investigation in different lengths of BHA

M2k B

Oklahoma 7% /& 7% %% B W I - A 44500 e ) 1Y)
PRfEH)Z, 28 TR SRR R o3BT [8E IF
AT EAKBEL R 0.5 m, HEAUAR7F Oklahoma Hb 22 11
Bl S R, AER LT R R B 2 A e A
27 EHZ, WA HESLIER, A Lz DL
JEMRIZACHZE, )2 i B A BT & 52 BRIl I 1
JEE, Ghm L HZ SRR N 60.96 m. il 8 AT LA
TR S RO M RE, A - 5
Bl ) L BH FRAME T Z 2R, FEtb)E . “Rifa”
PG LA, e T A2 R A R

L FEL EL 3R T A T2 M — = ] ARG iy S e
SR A B AR, (ER AN A T i 2 S )
PAEZE, WNEE 24, 25, 26 IRWIRZ B AR, M
PR BHL A<M B R B R 2R (R

6 IUZRRTRLERLHE )

Bl 3k L BHL R A R o R B E R R M 0T S 1), A S
SR AT IR BB 0 Al Sk oK B3k b 2 s, A
PRI M2 0 B RE DT, 40 BT TR e ) B H
PR T A 18 28 o B T P2 2
T S 0 S I R I, ARSI 55 ] 2 TR 2
JERER—F, Ay ST VR L, AR AN B L X
ity 3 P REL 3300 - T AL R T B R

AN A S RH I BRI AA R E AR, &Sk
It I SO TR B B R, DR T
ANTERG AL, Sk U BH R0 ™ A S 3 A Sk
LB, S T ARSI BT ER SO R ), R i
FASTARL ok i A B T B S b . O T RS A
W RE 15 K GHR SRR SR I B 1 56 &, [#]
FEL=0.5m, R=100 Q-m, R=10 Q-:m, 743 % & Ht J§
I L,={0.254 0.508 0.762 1.016 1.27 1.524 1.778 2.032
2.286 2.54} m, PeFKHHFHR,=0.1 Q'm, HIRERED,
702159 m, JFARTERGSLALEWT, TN B s I
BTG DL, 9 v, M2 LT R AR AR A,
LB AN LR WKL 9 1T LA H 2
HZFUE 1 m AT iR aa A AR Ak, BN Sk L RE



462 ARSI 20174612 A F2EBE 4

L=0.1Tm L=0.2m L=0.5m
102 [ 1 102 [ 1 102 [
E E E
S S <]
~ > ~
= = =
o " w
= = =
10" 10" 10"
3 2 4 0 1 2 3 3 2 4 0 1 2 3 3 2 4 0 1 2 3
REEIm R Im AR /m
[=1m L=2m
102 ¢ ] 102 |
. - H=0.1m
IS S H=0.2m
c G H=0.5m
~ ~
M M H=1.0 m
= = H=2.0m
& "
= =
10" 10"
3 2 4 0 1 2 3 3 2 4 0 1 2 3

RIE/m ARE/m

7 ShMEFEY @ = E 5 B i A

Fig. 7 Response of bit measurement in three layers medium
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The detection characteristics study of the at-bit resistivity logging tool

KANG Zhengming" ?, KE Shizhen"?, LI Xin?, MI Jintai®, NI Weining’, ZHANG Bing"?, ZHANG
Honglei'?
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Abstract At-bit resistivity measurement is a method for geosteering, which could effectively reduce the risk of drilling
operations. Simulating the investigation characteristics of an at-bit resistivity logging tool is a means of developing precise tools,
but it is difficult to perform this work because of the complex toroidal coil excitation. So a method is needed to simplify it. Based
on 3D FEM, the complicated toroidal coils are simplified as an extended voltage dipole and the detection characteristics of the
tool are simulated in this paper. The depth of investigation, vertical resolution, the boundary detection capacity and investigation
characteristics effect factors of the tool are studied. The simulated results show that depth of investigation relates to the type of
mud, the resistivity of the mud and the length of the bottom hole assembly (BHA). The resolution of the tool depends on the BHA
length, and the shorter the BHA length is, the higher resolution of the tool is. The tool has the capacity of boundary detection and
it has no connection with spacing. The look ahead capacity in conductive formations is better than that of the low-conductivity
formations. The shorter the BHA length is, the better boundary detection capacity of the tool is. The results of this paper could
provide theoretical support for design and interpretation of at-bit resistivity logging tools.
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