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Test Research of Online Identification of Cuttings Lithology by LIBS Technology
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Abstract: With the development and application of new drilling technologies, the drilling time efficiency has
effectively improved while producing increasingly small particle sizes of cuttings, which presents challenges to
conventional mud logging technologies. In recent years, laser induced breakdown spectroscopy (LIBS) has achieved
good application effect in cuttings lithology identification technology, but this technology still needs the manual
collection and flushing of cuttings samples, and it faces the problems such as hard to collect the representative cutting
samples for the encountered formation. Further, there have been challenges in resolving the difference between the
identification results of cuttings lithology and the actual lithology of encountered formation. In order to solve the
problems, the idea of using LIBS to identify cuttings lithology was proposed, and an indoor test platform was built, so
as to explore the influence of laser source power on LIBS message. Through optimizing the laser source power, the
acquisition accuracy of LIBS information was improved, and conducted LIBS measurement for the dry/wet cuttings
samples and loose/compacted cuttings samples, respectively. The test found that the LIBS characteristics of cutting
samples were stable under different states, and were in essence irrelevant to their states. The test results showed that the
cuttings samples could be directly detected without any pre-treatment in the course of mud logging. Therefore, it is
feasible to apply LIBS technology to realize the on-line identification of cutting lithology.
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Fig. 1 The principle of LIBS measurement
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Fig. 2 Test platform for LIBS online identification of cut-
tings lithology
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Table 1 Comparison of the denudation effects of cutting samples
in oil-based drilling fluid
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S S S S
287.30 189 297 332 385 361
287.35 185 237 234 229 222
287.41 273 409 516 344 219
287.47 136 226 324 185 278
287.52 153 218 386 297 184
287.58 159 205 366 236 228
287.64 210 159 198 225 334
287.70 268 205 411 303 368
287.75 232 199 256 284 458
287.81 127 163 205 198 240
287.87 235 191 337 209 257
287.92 232 136 175 341 380
287.98 410 352 405 412 456
2838.04 947 869 1133 996 1130
288.10 3870 5917 6030 6430 6934
288.15 8111 12936 12372 14 075 15359
288.21 3334 3436 3645 3767 4659
288.27 854 727 880 811 1166
288.32 532 4438 669 646 604
288.38 468 379 467 421 604
288.44 269 283 364 364 269
288.49 101 268 190 232 153
288.55 204 132 337 402 269
288.61 190 189 309 146 355
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