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Encana Oil & Gas Inc (USA) 
Ranchero 1 

Ultrasonic Imager 

SCHLUMBERGER LEGAL DISCLAIMER 

ANY INTERPRETATION, RESEARCH, ANALYSIS, DATA, RESULTS, ESTIMATES, OR RECOMMENDATION 
FURNISHED WITH THE SERVICES OR OTHERWISE COMMUNICATED BY SCHLUMBERGER TO CUSTOMER AT 
ANY TIME IN CONNECTION WITH THE SERVICES ARE OPINIONS BASED ON INFERENCES FROM 
MEASUREMENTS, EMPIRICAL RELATIONSHIPS AND/OR ASSUMPTIONS, WHICH INFERENCES, EMPIRICAL 
RELATIONSHIPS AND/OR ASSUMPTIONS ARE NOT INFALLIBLE, AND WITH RESPECT TO WHICH 
PROFESSIONALS IN THE INDUSTRY MAY DIFFER. ACCORDINGLY, SCHLUMBERGER CANNOT AND DOES NOT 
WARRANT THE ACCURACY, CORRECTNESS OR COMPLETENESS OF ANY SUCH INTERPRETATION, 
RESEARCH, ANALYSIS, DATA, RESULTS, ESTIMATES OR RECOMMENDATION. CUSTOMER ACKNOWLEDGES 
THAT IT IS ACCEPTING THE SERVICES "AS IS", THAT SCHLUMBERGER MAKES NO REPRESENTATION OR 
WARRANTY, EXPRESS OR IMPLIED, OF ANY KIND OR DESCRIPTION IN RESPECT THERETO. SPECIFICALLY, 
CUSTOMER ACKNOWLEDGES THAT SCHLUMBERGER DOES NOT WARRANT THAT ANY INTERPRETATION, 
RESEARCH, ANALYSIS, DATA, RESULTS, ESTIMATES, OR RECOMMENDATION IS FIT FOR A PARTICULAR 
PURPOSE, INCLUDING BUT NOT LIMITED TO COMPLIANCE WITH ANY GOVERNMENT REQUEST OR 
REGULATORY REQUIREMENT. CUSTOMER FURTHER ACKNOWLEDGES THAT SUCH SERVICES ARE 
DELIVERED WITH THE EXPLICIT UNDERSTANDING AND AGREEMENT THAT ANY ACTION TAKEN BASED ON 
THE SERVICES RECEIVED SHALL BE AT ITS OWN RISK AND RESPONSIBILITY AND NO CLAIM SHALL BE 
MADE AGAINST SCHLUMBERGER AS A CONSEQUENCE THEREOF. 
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Encana Oil & Gas Inc (USA) 
Ranchero 1 

Ultrasonic Imager 

Executive Summary 

Objectives 

A USIT corrosion log was run in the Ranchero 1 well to evaluate casing condition. 

Comments 

Out of 168 joints surveyed, 14 joints show penetrations above 12.5%. The joint table below gives the details of these 
joints with remarks. Below are screenshots of the relevant log sections. 
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Log Snapshots 

Schlumberger 14 May 9, 2013 



 

Encana Oil & Gas Inc (USA) 
Ranchero 1 

 

Ultrasonic Imager 

 

Min ID. Also present on repeat with no 
processing flag, at 14.8% penetration 

Processing flag – non-
convergence with model 

Low amplitude indicating internal rugosity 
and thickness reduction 
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External corrosion 
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Ultrasonic Imager 

Single sample. 
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Single sample, low amplitude showing 
internal rugosity 
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Encana Oil & Gas Inc (USA) 
Ranchero 1 

Ultrasonic Imager 

Metal loss seen on thickness 
Feature also seen on radius and amplitude, 
indicating internal feature that extends 
through the whole joint 
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Point of max penetration These points are invalid data 

Max thickness 
spikes due to loop 
processing errors 
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Data point is flagged so absolute 
value may not be accurate 

Rugosity seen on amplitude and 
radius curves. 
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Repeat Pass Main Pass 

Sub stops rotating as lower 
centralizer goes through the collar 
on both passes 
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No.

(Incl)

Joint

Top Base

Ave

Metal Loss

Ave

Metal Loss

Change in Ave 
Metal Loss Penetration(Min Thk) Penetration(Min Thk)

Min Burst 

Strength

Min Burst 

Strength

Change in 
Burst

ft ft % % % % psig psig

30-Mar-11 6-May-13

Change in 
percentage 

points 30-Mar-11 6-May-13 30-Mar-11 6-May-13 Change in psi
0 111.89 154.76 0 0 3.6 5891
1 154.76 196.25 0.8 8 7.2 5.2 22.4 5793 4742 -1051
2 196.25 238.5 0 6.1 6.1 10 11.2 5500 5427 -73
3 238.5 280.25 3.5 7.5 4 18.4 21.2 4987 4816 -171
4 280.25 321.5 2.5 7 4.5 6.4 6.4 5720 5720 0
5 321.5 363.95 1.1 4.5 3.4 25.2 4.8 4571 5818 1247
6 363.95 405.06 0 3.8 3.8 4.8 3.6 5818 5891 73
7 405.06 446.63 0.4 5.1 4.7 4.4 4.8 5842 5818 -24
8 446.63 488 1.5 4.3 2.8 5.6 5.2 5769 5793 24
9 488 527.75 1.2 4.9 3.7 4.8 21.2 5818 4816 -1002

10 527.75 569.25 1 4.3 3.3 6.8 21.6 5696 4791 -905
11 569.25 610.75 0.7 5.9 5.2 4.4 4.8 5842 5818 -24
12 610.75 651.25 0.7 3.7 3 6 11.6 5744 5402 -342
13 651.25 691.5 0.7 3.8 3.1 4.4 5.2 5842 5793 -49
14 691.5 733.25 0.6 2.5 1.9 5.6 4.8 5769 5818 49
15 733.25 774.75 0.7 2.8 2.1 4.8 21.6 5818 4791 -1027
16 774.75 816 0.4 1.7 1.3 4 4.4 5867 5842 -25
17 816 858.11 1.8 1.2 -0.6 10 6.4 5500 5720 220
18 858.11 901.72 2.1 2.5 0.4 7.6 6.4 5647 5720 73
19 901.72 939.65 0 0.7 0.7 4 4.4 5867 5842 -25
20 939.65 981.25 0.1 1.3 1.2 5.6 6 5769 5744 -25
21 981.25 1022.84 0.9 2.4 1.5 6.4 7.2 5720 5671 -49
22 1022.84 1065.17 0.4 2.8 2.4 6.4 7.2 5720 5671 -49
23 1065.17 1107.13 1.1 5 3.9 9.2 12 5549 5378 -171
24 1107.13 1148.54 0.5 2.8 2.3 6.8 8.4 5696 5598 -98
25 1148.54 1190.25 0.3 2.4 2.1 5.6 8 5769 5622 -147
26 1190.25 1232 0 3.3 3.3 5.2 7.6 5793 5647 -146
27 1232 1273.75 0.5 3.3 2.8 5.2 18.8 5793 4962 -831
28 1273.75 1315.65 1.6 4.6 3 12.4 16.4 5353 5109 -244
29 1315.65 1357.25 0.8 2.8 2 5.6 6.4 5769 5720 -49
30 1357.25 1398.75 1 2.5 1.5 4.4 5.2 5842 5793 -49
31 1398.75 1439.5 1.3 3.4 2.1 6.4 7.2 5720 5671 -49
32 1439.5 1481.25 0 2 2 3.2 3.2 5916 5916 0
33 1481.25 1523.62 0 2.4 2.4 8.4 8.8 5598 5573 -25
34 1523.62 1565.5 0.2 3.2 3 3.6 4.4 5891 5842 -49
35 1565.5 1607.5 0.6 3.2 2.6 5.6 20.4 5769 4864 -905
36 1607.5 1649.5 0 3 3 3.2 4 5916 5867 -49

Comparison to 2011 Log results. 



No.

(Incl)

Joint

Top Base

Ave

Metal Loss

Ave

Metal Loss

Change in Ave 
Metal Loss Penetration(Min Thk) Penetration(Min Thk)

Min Burst 
Strength

Min Burst 
Strength

Change in 
Burst

ft ft % % % % psig psig

30-Mar-11 6-May-13

Change in 
percentage 

points 30-Mar-11 6-May-13 30-Mar-11 6-May-13 Change in psi
37 1649.5 1691 0 3 3 5.6 11.6 5769 5402 -367
38 1691 1732.75 0 1.5 1.5 3.2 3.6 5916 5891 -25
39 1732.75 1774.25 1 2.7 1.7 9.6 21.2 5524 4816 -708
40 1774.25 1816.5 0.5 1.8 1.3 3.6 5.2 5891 5793 -98
41 1816.5 1858 0 1.5 1.5 3.2 3.6 5916 5891 -25
42 1858 1900 0.6 1.7 1.1 8 20.4 5622 4864 -758
43 1900 1939.5 0 1.1 1.1 7.6 9.2 5647 5549 -98
44 1939.5 1983.5 0 1.2 1.2 6.4 4 5720 5867 147
45 1983.5 2024.75 0 1.2 1.2 4 4 5867 5867 0
46 2024.75 2066.25 0 2.2 2.2 3.2 3.2 5916 5916 0
47 2066.25 2106.5 0.4 3.2 2.8 4 4.8 5867 5818 -49
48 2106.5 2148.99 0.2 1.4 1.2 5.2 6 5793 5744 -49
49 2148.99 2189.49 0 1.6 1.6 5.2 5.6 5793 5769 -24
50 2189.49 2231.63 0 1.1 1.1 5.2 5.6 5793 5769 -24
51 2231.63 2272.68 0 0.2 0.2 4.4 6.4 5842 5720 -122
52 2272.68 2314 0.2 0.8 0.6 5.6 6.8 5769 5696 -73
53 2314 2356 1.7 0.5 -1.2 10.4 6 5476 5744 268
54 2356 2398.19 0.6 0.2 -0.4 6.8 5.6 5696 5769 73
55 2398.19 2439.42 0 0 0 4.4 4 5842 5867 25
56 2439.42 2481.38 0 0 0 4.4 5.6 5842 5769 -73
57 2481.38 2523 0.4 0 -0.4 6.8 7.2 5696 5671 -25
58 2523 2564.75 0.2 0 -0.2 5.6 7.2 5769 5671 -98
59 2564.75 2606.25 0 0 0 4.8 5.2 5818 5793 -25
60 2606.25 2647.5 0.6 0.1 -0.5 7.6 8 5647 5622 -25
61 2647.5 2688.75 0.4 0 -0.4 6.4 8.8 5720 5573 -147
62 2688.75 2730.25 0 0 0 5.6 6.8 5769 5696 -73
63 2730.25 2772.5 0 0 0 5.2 6.4 5793 5720 -73
64 2772.5 2814 0 0 0 4.4 5.2 5842 5793 -49
65 2814 2855 0 0 0 5.6 6 5769 5744 -25
66 2855 2897 0 0 0 2.8 3.6 5940 5891 -49
67 2897 2939 0 0 0 2.8 3.6 5940 5891 -49
68 2939 2981 0 0 0 3.6 4 5891 5867 -24
69 2981 3023.25 0 0 0 4.4 4.8 5842 5818 -24
70 3023.25 3062.97 0 0 0 4.4 5.2 5842 5793 -49
71 3062.97 3104.25 0 0 0 4 5.6 5867 5769 -98
72 3104.25 3146 0 0 0 4.4 4.8 5842 5818 -24
73 3146 3186 0 0 0 2.4 3.2 5964 5916 -48



No.

(Incl)

Joint

Top Base

Ave

Metal Loss

Ave

Metal Loss

Change in Ave 
Metal Loss Penetration(Min Thk) Penetration(Min Thk)

Min Burst 
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Min Burst 
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Change in 
Burst

ft ft % % % % psig psig
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Change in 
percentage 

points 30-Mar-11 6-May-13 30-Mar-11 6-May-13 Change in psi
74 3186 3228.43 0 0 0 5.2 7.6 5793 5647 -146
75 3228.43 3269 1.5 0 -1.5 6.8 7.6 5696 5647 -49
76 3269 3310.25 0 0 0 4 28.4 5867 4376 -1491
77 3310.25 3352 0 0 0 6.8 7.2 5696 5671 -25
78 3352 3393.88 0 0 0 5.2 5.6 5793 5769 -24
79 3393.88 3435.85 0 0 0 5.6 20 5769 4889 -880
80 3435.85 3476.75 0 0 0 1.6 2.4 6013 5964 -49
81 3476.75 3519 0 0 0 4 4.4 5867 5842 -25
82 3519 3559.75 0 0 0 1.6 2 6013 5989 -24
83 3559.75 3601.25 0 0 0 2.8 3.6 5940 5891 -49
84 3601.25 3642.25 0 0 0 4.4 4.4 5842 5842 0
85 3642.25 3684.25 0 0 0 2 2.4 5989 5964 -25
86 3684.25 3725.75 0 0 0 4.4 4.8 5842 5818 -24
87 3725.75 3764.75 0 0 0 2.4 2.8 5964 5940 -24
88 3764.75 3806.5 0 0 0 2 2.8 5989 5940 -49
89 3806.5 3848.31 0 0 0 2.4 2.8 5964 5940 -24
90 3848.31 3889.75 0 0 0 3.2 3.2 5916 5916 0
91 3889.75 3930.5 0 0 0 2.4 2.8 5964 5940 -24
92 3930.5 3972.75 0 0 0 0.8 1.2 6062 6038 -24
93 3972.75 4013.4 0 0 0 1.6 1.2 6013 6038 25
94 4013.4 4054.99 0 0 0 1.2 2 6038 5989 -49
95 4054.99 4097 0 0 0 2 2 5989 5989 0
96 4097 4138.75 0 0 0 3.2 3.6 5916 5891 -25
97 4138.75 4180.69 0 0 0 3.2 3.2 5916 5916 0
98 4180.69 4221.74 0 0 0 3.2 4.4 5916 5842 -74
99 4221.74 4263.15 0 0 0 2.8 2.8 5940 5940 0

100 4263.15 4305 0 0 0 2 2.8 5989 5940 -49
101 4305 4346.25 0 0 0 0.8 1.2 6062 6038 -24
102 4346.25 4388 0 0 0 2 4.8 5989 5818 -171
103 4388 4429.5 0 0 0 1.6 1.6 6013 6013 0
104 4429.5 4469.25 0 0 0 2.4 2.4 5964 5964 0
105 4469.25 4509.75 0 0 0 1.2 3.2 6038 5916 -122
106 4509.75 4552 0 0 0 0.8 1.2 6062 6038 -24
107 4552 4594.07 0 0 0 0.4 0.8 6087 6062 -25
108 4594.07 4635.48 0 0 0 3.6 4.8 5891 5818 -73
109 4635.48 4675.97 0 0 0 0.8 1.2 6062 6038 -24
110 4675.97 4716.28 0 0 0 6.8 6.8 5696 5696 0



No.

(Incl)

Joint

Top Base

Ave

Metal Loss

Ave

Metal Loss

Change in Ave 
Metal Loss Penetration(Min Thk) Penetration(Min Thk)

Min Burst 
Strength

Min Burst 
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Change in 
Burst

ft ft % % % % psig psig

30-Mar-11 6-May-13

Change in 
percentage 

points 30-Mar-11 6-May-13 30-Mar-11 6-May-13 Change in psi
111 4716.28 4757.88 0 0 0 6 8.4 5744 5598 -146
112 4757.88 4799.47 0 0 0 4.4 5.6 5842 5769 -73
113 4799.47 4839.04 0 0 0 4.8 3.6 5818 5891 73
114 4839.04 4881.62 0 0 0 1.2 3.2 6038 5916 -122
115 4881.62 4923 0 0 0 2.4 3.2 5964 5916 -48
116 4923 4963.98 0 0 0 1.2 2 6038 5989 -49
117 4963.98 5005.68 0 0 0 3.2 8 5916 5622 -294
118 5005.68 5046.75 0 0 0 6 10.4 5744 5476 -268
119 5046.75 5088.5 0 0 0 3.6 6.8 5891 5696 -195
120 5088.5 5129.53 0 0 0 5.2 6.4 5793 5720 -73
121 5129.53 5171.41 0 0 0 1.2 3.6 6038 5891 -147
122 5171.41 5213.5 0 0 0 2.4 3.2 5964 5916 -48
123 5213.5 5253 0 0 0 1.2 2.8 6038 5940 -98
124 5253 5287.86 0 0 0 3.2 8 5916 5622 -294
125 5287.86 5329.96 0 0 0 1.2 8.4 6038 5598 -440
126 5329.96 5371.63 0 0 0 3.2 6.4 5916 5720 -196
127 5371.63 5413.34 0 0 0 5.2 5.6 5793 5769 -24
128 5413.34 5452.75 0 0 0 3.2 2.4 5916 5964 48
129 5452.75 5494.51 0 0 0 2 4.8 5989 5818 -171
130 5494.51 5534.87 0 0 0 1.2 4.8 6038 5818 -220
131 5534.87 5576.69 0 0 0 0.8 6.8 6062 5696 -366
132 5576.69 5617.96 0 0 0 0.4 4 6087 5867 -220
133 5617.96 5659.24 0 0 0 4.4 6.4 5842 5720 -122
134 5659.24 5701 0 0 0 2.8 6 5940 5744 -196
135 5701 5742.25 0 0 0 2.8 4.4 5940 5842 -98
136 5742.25 5782 0 0 0 2 2.8 5989 5940 -49
137 5782 5822 0 0 0 1.2 2.8 6038 5940 -98
138 5822 5864.51 0 0 0 3.2 4.8 5916 5818 -98
139 5864.51 5906 0 0 0 4 4.8 5867 5818 -49
140 5906 5946.75 0 0 0 1.6 22 6013 4767 -1246
141 5946.75 5989.25 0 0 0 2 2.4 5989 5964 -25
142 5989.25 6029.5 0 0 0 1.6 2.4 6013 5964 -49
143 6029.5 6070.5 0 0 0 2.4 4 5964 5867 -97
144 6070.5 6111.75 0 0 0 3.6 4 5891 5867 -24
145 6111.75 6153.06 0 0 0 1.6 2.4 6013 5964 -49
146 6153.06 6194.51 0 0 0 2.4 3.6 5964 5891 -73
147 6194.51 6236.44 0 0 0 2.8 4.4 5940 5842 -98
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(Incl)

Joint

Top Base

Ave

Metal Loss
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Change in Ave 
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Min Burst 
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Change in 
percentage 

points 30-Mar-11 6-May-13 30-Mar-11 6-May-13 Change in psi
148 6236.44 6278.62 0 0 0 28.4 4.4 4376 5842 1466
149 6278.62 6318.47 0 0 0 25.2 2.8 4571 5940 1369
150 6318.47 6359.56 0 0 0 2 4 5989 5867 -122
151 6359.56 6401.2 0 0 0 3.6 3.2 5891 5916 25
152 6401.2 6443.25 0 0 0 2 4.4 5989 5842 -147
153 6443.25 6481.51 0 0 0 3.6 4.4 5891 5842 -49
154 6481.51 6523.74 0 0 0 2.4 2.8 5964 5940 -24
155 6523.74 6564.5 0 0 0 1.6 2.8 6013 5940 -73
156 6564.5 6607 0 0 0 2.8 4.8 5940 5818 -122
157 6607 6648.63 0 0 0 2.4 4.8 5964 5818 -146
158 6648.63 6690.5 0 0 0 2 3.2 5989 5916 -73
159 6690.5 6732.75 0 0 0 2 2.8 5989 5940 -49
160 6732.75 6774.6 0 0 0 1.2 3.2 6038 5916 -122
161 6774.6 6816.75 0 0 0 1.6 4 6013 5867 -146
162 6816.75 6859.23 0 0 0 2.8 4 5940 5867 -73
163 6859.23 6900 0 0 0 4 27.2 5867 4449 -1418
164 6900 6941 0 0 0 2 3.2 5989 5916 -73
165 6941 6982.86 0 0 0 3.2 1.6 5916 6013 97
166 6982.86 7026.17 0 0 0 0.8 4.4 6062 5842 -220
167 7026.17 7067.5 0 0 0 2.8 4.4 5940 5842 -98
168 7067.5 7107.25 0 0 0 0.8 2.4 6062 5964 -98
169 7107.25 7149.79 0 0 3.2 5916 -5916
170 7149.79 7191.84 0 0 2.4 5964 -5964
171 7191.84 7233.25 0 0 1.2 6038 -6038
172 7233.25 7270.71 0 0 1.6 6013 -6013
173 7270.71 7314.02 0 0 1.6 6013 -6013
174 7314.02 0 0 0 1.6 6013 -6013



USI UltraSonic Imager Tool

The USI* UltraSonic Imager tool (USIT) uses
a single transducer mounted on an Ultrasonic
Rotating Sub (USRS) on the bottom of the
tool. The transmitter emits ultrasonic pulses
between 200 and 700 kHz and measures the
received ultrasonic waveforms reflected from
the internal and external casing interfaces.
The rate of decay of the waveforms received
indicates the quality of the cement bond at
the cement/casing interface, and the resonant
frequency of the casing provides the casing
wall thickness required for pipe inspection.
Because the transducer is mounted on the
rotating sub, the entire circumference of the
casing is scanned. This 360° data coverage
enables the evaluation of the quality of the
cement bond as well as the determination
of the internal and external casing condition.
The very high angular and vertical resolutions
can detect channels as narrow as 1.2 in.
[3.05 cm]. Cement bond, thickness, internal
and external radii, and self-explanatory maps
are generated in real time at the wellsite.

Applications

■ Cement evaluation
■ Casing inspection

● Corrosion detection and 
monitoring

● Detection of internal and exter-
nal damage or deformation

● Casing thickness analysis for
collapse and burst pressure 
calculations

Measurement Specifications

USIT

Output Acoustic impedance, cement bonding to casing, 
internal radius, casing thickness

Logging speed 1,800 ft/hr [549 m/h]
Range of measurement Acoustic impedance: 0 to 10 MRayl [0 to 10 MPa.s/m]
Vertical resolution Standard: 6 in. [15.24 cm]
Accuracy Less than 3.3 MRayl: ±0.5 MRayl
Depth of investigation Casing-to-cement interface
Mud type or weight limitations† Water-base mud: Up to 15.9 lbm/gal

Oil-base mud: Up to 11.2 lbm/gal
Combinability Bottom-only tool, combinable with most tools
Special applications Identification and orientation of narrow channels

† Exact value depends on the type of mud system and casing size.



CE_04_005_0 ©Schlumberger

August 2004 *Mark of Schlumberger

Produced by Marketing Communications, Houston.

www.slb.com/oilfield 

Mechanical Specifications

USIT

Temperature rating 350°F [177°C]
Pressure rating 20,000 psi [138 MPa]
Casing size—min. 41⁄2 in. [11.43 cm]
Casing size—max. 133⁄8 in. [33.97 cm]
Outer diameter† 3.375 in. [8.57 cm]
Length† 19.75 ft [6.02 m]
Weight† 333 lbm [151 kg]
Tension 40,000 lbf [177,930 N]
Compression 4,000 lbf [17,790 N]

† Excluding the rotating sub

USIT Rotating Sub Mechanical Specifications

USRS-AB USRS-A USRS-B USRS-C USRS-D

Outer diameter 3.41 in. [8.66 cm] 3.58 in. [9.09 cm] 4.625 in. [11.75 cm] 6.625 in. [16.83 cm] 8.625 in. [21.91 cm]
Length 9.8 in. [24.89 cm] 9.92 in. [25.20 cm] 9.8 in. [24.89 cm] 8.3 in. [21.08 cm] 8.3 in. [21.08 cm]
Weight 7.7 lbm [3.5 kg] 7.7 lbm [3.5 kg] 10.6 lbm [4.8 Kg] 15.0 lbm [6.8 kg] 18.3 lbm [8.3 kg]
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