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Abstract: The reflections from cement-formation interface has weak amplitude and is easy to be distorted by
multiples and scatters in complex cased-hole ultrasonic pitch-catch measurements. It makes the arrival based
methods difficulty to effectively image the cement-formation interface. In this study, the effects of cement type,
casing size, cement bond quality and shape of cement-formation interface are investigated based on numerical
studies. The results revealed that the cased-hole reverse time migration is feasible in various casing size

measurements and its imaging quality is mainly depended on the impedance between cement and formation.
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The proposed method is illustrated to hold the potential to reveal the cement absence both at casing-cement

interface and cement-formation interface. Finally, it requires to employ various migration velocity models to

determine the position and structural geology of the cement-formation interface since effective velocity analysis

approaches are scare.

Keywords: Acoustic logging; Cased well; Reverse time migration; Cement bond evaluation
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Fig. 1 Schematic diagram of ultrasonic pitch-catch measurements and reverse time migration in a cased hole
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Fig. 2 P-wave velocity models and synthetic waves for various cement types

0 0

0.1 0.1

0.2 0.2
0.3 % 0.3
0.4 0.4
0.5 0.5
0. . 0.6 0.6

0 0.035 0.070 0.105 0.140 0 0.035 0.070 0.105 0.140 0 0.035 0.070 0.105 0.140 0.035 0.070 0.105 0.140

z/m z/m z/m z/m
(a) M EERFUKPERM SR  (b) M2 RFUKIE MR (o) M2 IRE K IR BRI (d) B2 EFUR IR S AR

0

0

0.1 0.1

0.2 0.2

0.3 0.3

Y —— g dwni

0.4 0.4

0.5 0.5

70 0.035 0.070 0.105 0.140 0.6 0 0.035 0.070 0.105 0.140 0‘60 0.035 0.070 0.105 0.140 0.60 0.035 0.070 0.105 0.140
z/m z/m z/m z/m

() I MR FUKIMIRTM (f) FEHRFKIRHIRTM (g) FRZ A IR IR TM (h) 3Z N EFUKIRIRTM
43 AFKYESEAL ) fds i LA AL 5 RTM B R 4521

Fig. 3 Migration velocity models and RTM images for various cement types
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Fig. 4 Forward velocity models and RTM images for various casing sizes
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Fig. 5 Forward velocity model and RTM images when part of the cement is absent
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Fig. 6 Forward velocity model and RTM images for inclined cement-formation interface
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