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Abstract: At present, the measurement of mud filter loss in the drilling site or in the mud laboratory is mainly based on
the traditional manual measurement, with cumbersome measurement procedures, large reading error, and low work
efficiency. For this reason, the research and development of the automatic measuring instrument for mud filtration has
been carried out. LSZ-1 automatic instrument for medium and low pressure mud filtration has been developed through
technical breakthrough in structural design, software development, sensor optimization, new filter material
development, etc. Through laboratory tests, key technological breakthroughs such as automatic measurement of mud
filtration loss, data storage and wireless transmission, and automatic cleaning of the device have been realized. The
successful development of this instrument can provide technical support for the implementation of intelligent deep
drilling engineering in the future, effectively reduce labor intensity, improve data measurement reliability and work

efficiency, and is the core technical equipment of drilling information and automation.
Key words: mud filter loss; automatic measurement; filter material; automatic cleaning; intellectualization of drilling

engineering
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Fig.1 Structure of automatic measuring

instrument of mud filter loss
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Fig.2 Structure of filter component
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Fig.3 Software operation interface
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Fig.4 Automatic measurement workflow of mud filter loss
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Fig.6 Comparison of experimental results between API

filter paper and developed filter materials under different

mud formulations
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Table 1 Comparison test statistics of filter loss measurement between API filter paper and developed filter material

U8 H/[mL+(30min™) ]

WE/ pH KR/

oK mF (gem®) . ‘API ??%IJ o g it 2 2%/
b - %
(1)4% + 1.03 10 21 21.9 228 0.9 4.11
(2)4% ++0.10%HV-CMC 1.03 10 28 13.0 13.0 0 0
(3)4% ++0.15%HV-CMC 1.03 8 45 12.2 11.6 —0.6 —4.92
(4)4% ++0.2%HV-CMC 1.03 10 55 12.0 114 —0.6 —5.00
(5)4% ++0.1%HV-CMC+2%KHm+1.5% GPNH+ 1% $" &E 7! 1.03 10 35 6.1 6.4 0.3 4.92
(6)4% ++0.15%HV-CMC+2%KHm-+1.5% GPNH+1% &£ 5| 1.03 10 44 5.9 6.1 0.2 3.39
(7)4% ++0.2%HV-CMC+2%KHm-+1.5% GPNH+ 1% 155 1.03 10 56 5.7 5.9 0.2 3.51
(8)4% ++0.1%HV-CMC+2%KHm-+1.5%GPNH+ 1% 1 BE5] 1.03 10 74 5.3 5.5 0.2 3.77

+0.375%PHP
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Table 2 Statistical table between manual and automatic

measurement tests

HE K5 /mL
[EX iR — —
AT Az WEE WER/%
1 6.26 6.45 0.19 3.04
2 6.24 6.43 0.19 3.04
3 6.26 6.54 0.28 4.48
4 8.22 7.85 —0.37 —4.50
5 11.22 11.15 —0.07 —0.62
6 12.42 12.05 —0.37 —2.98
7 12.86 13.48 0.62 4.82
8 13.90 14.33 0.43 3.09
9 18.60 19.14 0.54 2.90
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Fig.7 Comparison between manual measurements

and automatic measurements
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