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The Key Technologies of High Precision Imaging Logging while Drilling

LU Baoping, NI Weining
(Sinopec Research Institute of Petroleum Engineering, Beijing, 100101, China)

Abstract: In order to solve the problem of the long distances between the geosteering while drilling system and
the drill bit, and the problem of limited detection information and low detection accuracy, a near-bit gamma imaging
logger and a high-resolution resistivity LWD tool were developed. They are based on the principle of sector scanning
while drilling, which combines with a MEMS dynamic tool surface detection, imaging acquisition algorithm of near-bit
gamma rotation cumulative counting, and the imaging acquisition algorithm driven by the dynamic PID adjustment
emission of resistivity while drilling. It takes into consideration the fact that the near-bit gamma measurement covers 16
sectors and resistivity while drilling measurement contains 128 sectors. The results of field test suggest that the near-bit
gamma imaging LWD data can provide technical support in the geosteering drilling of complex oil and gas reservoirs,
while the resistivity LWD data is consistent with the cable logging data and can provide valid data for formation
evaluation while drilling. Studies show that the near-bit gamma imaging logger and the high-precision resistivity LWD
logger can acquire very large quantities of high precision logging data, and provide support in geosteering and

formation evaluation.
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Fig. 1 Principle of near-bit gamma measurement
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Fig.2 Schematic diagram of near-bit gamma imaging log-
ging
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Fig.3 Electronic system of downhole near-bit gamma imaging tool

1.3 ESEKIMNS G REFTE

I A S A BG4S 3 e AN [ A6 A A
LI g, )P 000 000 28 B4 S 1 44 D00 AR S B
Ao, R S o B L B AL 5 T B, wiF T
AR S AT 0 25, L A R D R i £ an 1] 4
No B4 LIE H, K—180°F1]180°75 i B4 LA
PR - 2 328 W 184 K 04 5 25 7 S AR 43 JLAT IR B 0.8 B,
JUART PR 491 5565 ) O o s 5 B8 2 45°, 2% BH A2 #5630
TR AT BT A E 450, DL E AT LI, U A
S A2 AR I AL REAR U #5316 B3 X A9 )2, B
A AR = BEHS E

5 RS D AN TR] 3 S A 5 - £k
P 10 ok 48 HLA AE BRI 1 45 5, TR B T — W
R ) SR AR RN 2 15 205 4000 A0 D A o ARG Sk O
TP i ELAT I r BRI R P, Al e R v B R Sk
e 2 SR S R T B3 IX P 400 25 A 8, S B 2 4
A T Al Sk A T A% I B SR B 7 1
mF.

1) B IR (360°) V150053 N A X (4 4.8,
16 5 32), W1 5 Jrzs, 2% B XA B Ff 2 X J] O
[360(n—1)/N,360n/N],(n=1,2,--- ,N),

2) R H 2 ) Wl A% Bk S B N i A L E s AR R
0, I FH S s i S D o Bk (1] 2

3) e —JE, 24 0 R X A E R, skt
BRI [ 2o, 11, -+, £, PRI IR B Bt DX 7 ) 00 6 s
[y —t0,00 =11, .t —IN—10

4) TE S5 B I S 8] N, SO0 e 5 o R v s Y
T A B DXOXT 7 000 £ B (B) 74, T, -+, Ty, BIVHEJZ J3 X
1 S 10 o 15 [

5 ) T A s 0 DN 2 %) [) s 3 S A S ok oo e )3
MORAEF 1 AN K s, G s e Rl HL e B 1 A
JE6,, F 510,55 L 10 Bt X g, WE B g B DX I 4 40025 3

BAE N C, + 16
6) il & 25 R I, BTS2 45 8 XA U
51Cy,Ca,+,Cno

7)1 DX R A8 A B, R X6 ) A
%i+£&$Gn = Cn/Tno



FEARF 2. S AR ML AR F AR <151«

0
IR f°)
11 (a) ITBL LT R 5
~180 90 0 90 180
Fifa/(°)
(b) F7 AR5 T LA P

Bl 4 S Eh Sk A0S IR 25 B 75 480 45 M 5 1 pHh £
Fig. 4 Azimuth detection characteristic curve of the near-
bit gamma detector
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Fig. 5 Schematic diagram of 16 sectors near-bit gamma
imaging logging
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Fig. 6 Structural map of resistivity imaging LWD system

J S AR R AL T P, bR 2 A TR SR
PRI X RR I3, T LU RS e 1) 2R AR A I A
JZ, R RO ARG BE 5 K T AR RO, B
TEREHE L, SN R IR PR AP 254, AT 2 X R R,
PAARAT 22 A TR JEE A 2RI 25 28, 0 A AN [) 9% J3E b 2 %oF
D 25 R B SE R o RS L AR AR I, A S A il
JLRGHRRER B o A AR B 2 DA SRS IR
BRI, N TR AR S R T I AR P AR B A A
R RE R SR GER AL B L, DLl B B K
WORRIBER AL, T IR 5 K ST RSE R R
BSRGI, WA Ty B S 5 DR R 4 5E

Pl A R AL T R A R IE PR, R
FLARERIN, HUAR Ay AL 10 R A, 38 Y 22 2 A B B A BE



. 152 . % bzl 4k

#® 53 R 2019 4 5 A

RS (R ) b, (SR =, DASR
I RO o FEWCH AR R AR, A E O R AR 1Y
Ok H M2 B s HLAR 5 20 0 T ORI PR e (R
R T SO A AR ) EAT R B B, LA A R
SRR e b v BEL AR DN BT B AN ) 7 437

L0 P AR A, A R R L BRSO B IR Y
LS5 A, IR A% 28 e BRI A s R AT
AbFE

T RGN TR BT L, SRR Th R an 1Al 7
7R

@_> ok ]
E @}amﬁ—ﬁ—%
B | %
@—» R
it
.4_ ST BHRNERTT
U Tt Lo
& FREIT | ot
SRS
B 7 BTRFZEIEIIGEIER

Fig.7 Overall functional block diagram of the electronic system
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Comparison on the images of LWD and cable logging
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