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Abstract

The ultrasonic fluid level sensor was the most important monitoring instrument for measuring the
volume of drilling fluid. There were many factors affecting its monitoring parameters during log-
ging operation. In consideration of the effects of ultrasonic level sensor itself, the volume calibra-
tion of drilling fluid pit, the mal-selection of calibration methods and the effect in well drillings, it
is proposed that the probability of human interference factor should be reduced by standardized
installation and standardized operation. The methods of manual checking and holder installation
are used to eliminate the impact on monitoring parameters of ultrasonic level sensor. These prac-
tices can make data collection more accurate, and prediction more scientific.
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Figure 1. The calibration of zero and full level of sensor
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Figure 2. The method for correct installation of sensors
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Figure 3. The sketch of the tradition-
al of mud pit volume sensor
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Figure 4. The sketch of modified sensor
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Table 1. The method for calibrating drilling fluid change corresponding to the measured height of fluid volume in the pit
= 1 RN ESENMAHEEUERIESE

THEE  HIRRE | TREE SFRE | THREE  SFE | TREE  SIFE | TRaE  SIREE
/em /m® /em /m® /em /m® /em /m® /em /m®
1 49.2 41 394 81 29.5 121 19.7 161 9.8
2 49.0 42 390.1 82 29.3 122 194 162 9.6
3 48.7 43 38.9 83 29.0 123 19.2 163 9.3
4 48.5 44 38.6 84 28.8 124 18.9 164 9.1
5 48.2 45 384 85 28.5 125 18.7 165 8.9
6 48.0 46 38.1 86 28.3 126 18.4 166 8.6
7 47.8 47 37.9 87 28.0 127 18.2 167 8.4
8 47.5 48 37.6 88 27.8 128 18.0 168 8.1
9 47.3 49 37.4 89 27.6 129 17.7 169 7.9
10 47.0 50 37.1 90 27.3 130 17.5 170 7.6
11 46.8 51 36.9 91 27.1 131 17.2 171 7.4
12 46.6 52 36.7 92 26.8 132 17.0 172 7.1
13 46.3 53 36.4 93 26.6 133 16.7 173 6.9
14 46.1 54 36.2 94 26.3 134 16.5 174 6.6
15 45.8 55 359 95 26.1 135 16.2 175 6.4
16 45.6 56 35.7 96 25.8 136 16.0 176 6.1
17 454 57 354 97 25.6 137 15.7 177 5.9
18 45.1 58 35.2 98 25.3 138 15.5 178 5.7
19 449 59 34.9 99 25.1 139 15.3 179 5.4
20 44.6 60 34.7 100 24.8 140 15.0 180 52
21 44.4 61 344 101 24.6 141 14.8 181 49
22 442 62 34.2 102 24.4 142 14.5 182 4.7
23 43.9 63 33.9 103 24.1 143 14.3 183 4.4
24 43.7 64 33.7 104 23.9 144 14.0 184 42
25 434 65 33.5 105 23.6 145 13.8 185 3.9
26 43.2 66 33.2 106 23.4 146 13.5 186 3.7
27 43.0 67 33.0 107 23.1 147 13.3 187 3.4
28 42.7 68 32.7 108 22.9 148 13.0 188 3.2
29 42.5 69 32.5 109 22.6 149 12.8 189 3.0
30 422 70 322 110 224 150 12.5 190 2.7
31 42.0 71 32.0 111 22.1 151 12.3 191 2.5
32 41.8 72 31.7 112 21.9 152 12.1 192 2.2
33 41.5 73 31.5 113 21.6 153 11.8 193 2.0
34 413 74 31.2 114 21.4 154 11.6 194 1.7
35 41.0 75 31.0 115 21.2 155 11.3 195 1.5
36 40.8 76 30.7 116 20.9 156 11.1 196 1.2
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Continued

THEE HHFEE | TREE HFEE | TREE #FRE | TEREE 8RR | TREE H#HEE

/em /m? /cm /m® /cm /m? /em /m? /em /m’
37 40.6 77 30.5 117 20.7 157 10.8 197 1.0
38 40.3 78 30.3 118 20.4 158 10.6 198 0.7
39 40.1 79 30.0 119 20.2 159 10.3 199 0.4
40 39.8 80 29.8 120 19.9 160 10.1 200 0.0
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Figure 5. The calibration of indicator of drilling fluid level in the pit, the volume of drilling fluid in
pit and logging software
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Figure 6. The method for calibration of current volume
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Figure 7. The method for maximum volume calibration
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Figure 8. The method for two (multiple) point calibration
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Table 2. The data of two (multiple) point calibration
=2 M(B)RERERER

LV i EIm HL/mA EiFmim®
5 0.00 20.00 18.0
4 0.50 16.25 135
3 1.00 12.17 9.0
2 1.50 8.10 45
1 2.00 401 0
2.5
y=-0.1246x+2.5079
2.0
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g
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Figure 9. The operation curve of two (multiple) point calibration
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Table 3. The check list of fluid charging and flow back for various drilling tools

F 3 BRXMEERE. BRIERENRRE

wasg ME OB N KU SRR 3 Bk S Bk KA SEAl 8204 HEEAK

/mm /mm /mm /m? /m? F/m® /m? FH/m’ Bm? e /ﬁi 2 m%ﬁi?m
3, EEEE 88.90  25.40 3810 0.0051  0.1368  0.4104  0.6841  0.001 0.031 0.616 0.168
KA EEEE 12065 31.75 57.15  0.0089 02394  0.7183  1.1971  0.003 0.069 1.385 0.309
*6'/,"Eh4E  158.75  50.80 57.15 0.0172  0.4652 13955 23258  0.003 0.069 1.385 0.534
6!/, HikHE 15875  43.655 7144 00158 04262 1278  2.1310  0.004  0.108  2.165 0.534
6'/, it 165.10  46.83 71.44  0.0174  0.4698  1.4094 23490  0.004  0.108  2.165 0.578
*6',"Hi%E 16510 53975  57.15 0.0188  0.5088  1.5263  2.5438  0.003 0.069 1.385 0.578
K 7L 177.80  53.18 71.44  0.0208 05621  1.6864 2.8107  0.004  0.108  2.165 0.670
*8"GEE 20320  65.88 7144 00284 07674 23021 3.8368  0.004  0.108  2.165 0.876
8"kt 20320  63.50 7620  0.0279 07525 22574  3.7623  0.005 0.123 2.463 0.876
*OEiEE  228.60  76.20 7620  0.0365 09850 29551 49252  0.005 0.123 2.463 1.108
* 27 EEFT 73.025  9.1925 5464  0.0018  0.0535  0.1604 02673  0.002  0.068 1.360 0.121
27/g el KT 73.025 55125 62.00 0.0012  0.0339  0.1017  0.1695  0.003 0.088 1.751 0.121
K*3U,"EEFT 8890 9345 7021 0.0023  0.0677 02032 03387  0.004  0.112 2246 0.180
3',ELFE 8890 11405  66.09  0.0028  0.0805 02416  0.4026  0.003 0.099 1.990 0.180
3EEFF 88.90  6.45 76.00  0.0017  0.0485  0.1454 02423  0.005 0.132  2.631 0.180
*SUEEAF 127.00 9195 108.61  0.0034  0.0987 02961  0.4934  0.009 0269 5374 0.367
S"EEAT 127.00 752 11196  0.0028  0.0819  0.2456 04093  0.010 0286  5.710 0.367
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Figure 10. The curve of sensor detection in Well ZH401
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Figure 11. The static sensor detection in Well WS41
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Figure 12. The method for testing multi-point calibration of sensors
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