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Research on Environmental Correction Method of Measurement

Results from Near-Bit Gamma Imagers

LI Hongqiangl’z, WANG Ruihe'
(1. School of Petroleum Engineering, China University of Petroleum (East China), Qingdao, Shandong, 266580, China; 2. Drilling
Technology Research Institute, Sinopec Shengli Oilfield Service Corporation, Dongying, Shandong, 257000, China)

Abstract: It is difficult to maintain absolute centering in the wellbore under the actual working conditions of near-
bit gamma imagers. For that reason, the environment associated with the original measurement values of gamma sectors
in different directions should be corrected according to the eccentricity. Using the principle of gamma imaging and the
structural characteristics of the near-bit gamma imager, the influences of the imager eccentricity on the measurement
results under different working conditions were studied. The results were used to develop correction charts and methods
for the main factors such as attenuation in drilling fluids and compensation in potassium-based drilling fluids when the
near-bit gamma imagers were under eccentric condition. The results revealed that the formation dip calculated by the
original gamma imaging analysis had a large error due to the influence of drilling fluid in the annulus between the
wellbore and the instrument under such condition. In contrast, after environmental correction of near-bit gamma
imaging under eccentric condition, the formation dip calculated by the correction method was essentially consistent
with the real one. The research results showed that the gamma spectra obtained using near-bit gamma imager under
eccentric condition could reflect the real formation after environmental correction, and could calculate the formation
dip more accurately.

Key words: near-bit; gamma imaging; eccentricity; attenuation in drilling fluid; measure environment; correction
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Fig. 11 Correction chart of ¢171.4/¢203.4 mm near-bit
gamma in potassium-based drilling fluids
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Fig.12 Experimental device for the simulation of gamma
imaging measurement and scanning

00 £ 0 06 % B Ol 1.1 kg/L B4 /K A T,
B ) B | RATRE/) @ o e | 7 = s A =
e IR A 1T 0 S PO A S, T LA E] 16 4
B DX S 2k (UL 13 Ca) ) RO 5 4% 135 (I
F13(b) ) o AN A% 33 I 1 1T 50 1 SR F, TR
A, anl&l 14 Ca) fros, XA A% Bk 28 47 30 2 800
Je ol AR B0 R hy, SRS RS (D) RS 2 b 2
i 1 b 45.1°,

204 7 {57 AN b AL JER 28 I ST I % I B 2R A7 4 4
AF, FLAb R B BE ST, R P B e A, I A5 2 Y A
I AR S AN & 14(b) BE/R o I 30 785 400 25 - £ 350 4%
2 B Bl VR R MR /DN, i R TR 1Y 1 % R A
B R By B AR/, A B 2 R 40.3°,



%495 %3

2 AR S AT AL Sk i B R AEAX N B 4 R IRBAE SRR + 149 «

1500 X
r A

140 ! o o
130 B )\ XD
120 —C K /75
1of D L A

E —M

m 100 F N

= 90 G le) ¥

T sor —H P 7

& 70t Ve /

= 60 ,/f/'/ /

= 50t DA

40 /‘;IV i
Rl N\ve—= e
00407
10F/
0 10 20 30 40 50 60
A IREFAERBALIT B A 6288 /om
(a) 5L
i
a0
T
i

BRI RS
(b) UL

13 FEH SRR 16 X 0 ih 2k F0pk (5% B i
Fig. 13 Gamma ray curves and imaging spectra of 16 sec-
tors obtained from the centered scanning
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Fig. 14 Comparison of gamma spectra obtained from
centered scanning, eccentric scanning, and eccent-
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