550 55 2 BER TR Vol. 50 No. 2
202343 H Drilling Engineering Mar. 2023:128-134

LSZ-174je 3 ig Je 5 8 sl & {3 hF i

xR, ORBART, XK, ST, SRR, EE REK
Q. ZBIVRZRFREEARFR, KB A 230051; 2. 2 MBI AFHIREGHEF K, L& #HE 232001;
3R AT R R 313 HT A, B <% 2370105 4. b m N AL ARG AR A, R 100160)

FEE : FHI, 75 MF SN ik 1 B 37 w0 S 0 A D N ik e R O I AT AR N TN D I R b B 1 R 22
R, TAERCRAR . e IF R T 3K 0k 2 1 B S I ik BOAR BRI, NS5 R BT I R A% IR Ik i 2 3l kbt Rk
W 25 7 TR AT R T3¢ BFf] 1 LSZ-1 A i (R T Y 2 il 2 ik B s I 4 AR o i ol S 6 3 0, S 9 1 e ik A
IS DN R A 5 TR A i R ST VR SR SR BEEOR T . I S R RS T R 4 S S R T A
B RE AL AR AL H R SR A AR DT SR R 4R v B I TR PR RN AR RO R A IRAE B A S RO R
et

SRERAR VA UE I 5 A SR D E AR B ST AR TR RE AL

HESES P634 X ERARIRAD : A XEHS :2096-9686(2023)02-0128-07

Development of LSZ-1 automatic measuring instrument for mud filter loss
WANG Qiang'”, ZHU Hengyin™*, LIU Bing’, FENG Jianyu*, FENG Congcong*, SUN Yajun*, CAI Zhengshui’
(L.Anhui Technical College of Industry and Economy, Hefei Anhui 230051, China;
2.School of Earth and Environment, Anhui University of Science and Technology, Huainan Anhui 232001, China;

3. Anhui Geology and Mineral Bureau 313 Team, Lu’ an Anhui 237010, China;
4.Beijing Liuhe Greatness Technology Co., Ltd., Beijing 100160, China)

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.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

U8R 4t /[mL+(30min ") ]

WE/ pH KR/

oK m (grem®) . ‘API ??%U i 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 11.4 —0.6 —5.00
(5)4% £ +01%HV-CMC+2%KHm-+1.5% GPNH+ 1% $1EE 5 1.03 10 35 6.1 6.4 0.3 4.92
(6)4% ++0.15%HV-CMC+2%KHm+1.5% GPNH-+1% ¥ EEH 1.03 10 44 59 6.1 0.2 3.39
(7)4% ++0.2%HV-CMC+2%KHm-+1.5% GPNH+ 1% §1 55 1.03 10 56 5.7 5.9 0.2 3.51
(8)4% ++01%HV-CMC+2%KHm-+1.5%GPNH+ 1% 155 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
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[EX iR — —
AT Az WEE WERE/%
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

TR KM, B Sl I B 5 A% 1 o 25 2R R
LN

g5 b W I PR IR R Ok A A B I RO R
5 B T R A PR 37 Y D R SR, Wl L
AT BT

4 ZE5EW

(1) A SCATF A 9 90 5 i Ok o 1 sl A, S B T
PSR A A S A I B Ak A7 S JO R AL R
B DG UE R RE A AR T HOR A B 57 s
ot e BN D AT AR MR AR ROR T o R E A
S Rt TR RE AL AR I HOR SO R B R AS Bk
A ah L A% D AR A

(2) 1K 56 R WY, A SCHIF il #9085 0 2k & A 3
i (CPERE T RE DU R SRS L SN T T
S S5 R AR DR 22 <500, il R A IR L P SR R

I Y B

(3) A SCATF Al 1 908 25 20 2k 200 45 4 0 A,
=k APTIE 4R, B A7 5y v vk 7T &2l 1] 4%
Lo

(4)1ZAF 5T R g e 7 98 3% v s 82K 3 1 3 i
A SCHEBOR B, T — R B AL s BT
Bl P 25 e i e SR BRI R A DR IR DR O i gl T R
BT, 40 58 F W I

5 % Uk (References) :

(1] FEBR, s, X 4edl, % b [ Re L B R R SE  [T]. R
JEA AR 4, 2020,44(4) :15-21,6.

YAN Tie, XU Rui, LIU Weikai, et al. Research and develop-
ment of intelligent drilling technology in China [J]. Journal of
Northeast Petroleum University, 2020,44(4):15-21,6.

[2] MU RSE T, ST 0 R AR A T BOR BT T R S i R
LI A BiR B AR, 2020,48(1) - 1-8.

LI Gensheng, SONG Xianzhi, TIAN Shouceng. Intelligent
drilling technology research status and development trends [J].
Petroleum Drilling Techniques, 2020,48(1) :1-8.

[3] WEfifvk, sk B R AEAl A S P BN PR H R 53 a5 Rk LA [T ].
PO TR G R4l i TR2) , 2020,47(4) :9-14.

XUE Qianbing, ZHANG Jinchang. Advances in intelligent auto-
matic drilling technologies and equipment[ J]. Exploration Engineer-
ing (Rock &. Soil Drilling and Tunneling) , 2020,47(4):9-14.

(4] #isE . —Fhug kil 2 41 : CN210829238U[ P1.2020-06-23.
WONG lJing. Filter loss measuring assembly: CN210829238U
[P].2020-06-23.

[5] 2N, 2 Rar, sk [, 25 . — B i 3 A8 APT g8 2% ik 5 A
CN209231290U[P].2019-08-09.

LI Fan, LI Daqi, ZHANG Guo, et al. Improved API filter loss
tester: CN209231290U[P]. 2019-08-09.

[6] TR, XICRBL, A A5 B IR TR AR E 2 W &R 45 1 O
SEY R8I SR, 2020, 37(5) :597-601, 607.
ZHANG Zhicai, LIU Baoshuang, WANG Zhongjie, et al. De-
velopment and field application of an online drilling fluid property
monitoring system[ J]. Drilling Fluid & Completion Fluid, 2020,
37(5):597-601,607.

[7] AEAR, Tk, X%, 4 .5000m B 8 A I ) 80 RE Al R 5
HOARBIFE LT BR TR, 2022,49(1) : 110-119.

ZHU Hengyin, WANG Qiang, LIU Bing, et al. Research on
5000m new energy exploration intelligent drilling equipment and
technology[ J]. Drilling Engineering, 2022,49(1):110-119.

[8] ¥ — TR UL, SRAO, 5 8RR A I WA AL~ R 2R R D R 4t
W HERE (7] K 41k 12, 2020,37(11) : 2246-2254.

PAN Yi, XU Minglei, GUO Yongcheng, et al. Research prog-
ress on chemical system and auxiliary system of intelligent drill-

ing fluids[J]. Fine Chemicals, 2020,37(11):2246-2254.



134

iR TR

20234F 3 H

(9]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

FE G R, R R EOR AT R 5 R
T [T AR5 9T %, 2022,49(3) - 577-585.

JIANG Guancheng, DONG Tengfei, CUI Kaixiao, et al. Re-
search status and development directions of intelligent drilling flu-
id technologies [J].
2022,49(3) :577-585.

AARA, Euk L YVE L E LRI DR IREOR 5 M AL
S RAL L 2014,

ZHU Hengyin, WANG Qiang, YANG Kaihua, et al. Deep

Petroleum Exploration and Development,

Core Drilling Technology and Management[ M . Beijing: Geo-
logical Publishing House, 2014.

WA s, sk e AR, A5 BRI 0B 2% ik BE P RE Y40 U7 ER BT
FEBLR [T ] B IS5 58 I, 2016, 33(6) - 1-9.

YAO Rugang, ZHANG Zhenhua, PENG Chunyao, et al. Sta-
tus quo of methods for evaluating filtration performance and
mud cake quality of drilling fluid[J]. Drilling Fluid & Comple-
tion Fluid, 2016,33(6) :1-9.

BRAEAE B IR T 228 ML 2R A il K% i, 2001
366-369.

YAN Jienian. Drilling Fluid Technology[ M ]. Dongying: Chi-
na University of Petroleum Press, 2001:366-369.

SR X0 T RN RGBS /B A ik O MR R S T B
FELI] AT mALER 2014, 28(2) :50-54,9.

ZHANG Jie, LIU Ning, CHEN Gang. Study on evaluation ap-
paratus and method of static/dynamic filtration of drilling fluid
[J]. Petroleum Instruments, 2014,28(2):50-54,9.

GB/T 16783.1—2014, £ il KSR Tk 8l I 3 B 3 0 3k
55 1Ay KSR [S ]

GB/T 16783.1—2014, Petroleum and natural gas industries—
Field testing of drilling fluids—Part 1: Water-based fluids[ S].
FME L XA AR I RCERE B Bt 0 % BIR R Bl
WLI] R T.4,2022,45(3) :42-47.

WANG Peng, LIU Wei, ZHANG Guo. Status quo and im-
provement suggestions of automatic monitoring equipment for
drilling fluid performance[ J]. Drilling and Production Technolo-
gy, 2022,45(3):42-47.

KB B s AT, AR BT S TR 2k I A B R R A 21
(I). AT A 84k, 2021,57(S1) : 141-145,162.

ZHANG Yong, ZHANG Changliang, LI Jiang, et al. Tech-
nology and application on introduction of automaticon-line mea-
surement for drilling fluid [J]. Automation In Petro-Chemical
Industry, 2021,57(S1):141-145,162.
RAEHL, o T A R YRR K A T
CN213275602U[ P ].2021-05-25.

ZHU Hengyin, WANG Qiang, FENG lJianyu, et al. Automat-
ic mud filter loss measuring device: CN213275602U[ P ]. 2021~
05-25.

SR, T T AR — TR R U T R 2 S RO

[19]

[20]

(21]

(22]

[23]

(24]

(25]

(26]

#:CN214200204U[P].2021-09-14.

ZHU Hengyin, WANG Qiang, FENG lJianyu, et al. Drilling
mud  performance  multi-parameter —measuring  device:
CN214200204U[P]. 2021-09-14.

T, T, W TP, AL IR
CN208187887U[P].2018-12-04.

YU Qiangian, QI Ben, HUANG Zigeng, et al. Filter loss real—
time supervision device: CN208187887U[P]. 2018-12-04.
SY/T 5677—2019, §i - Mk 4E[ S 1.

SY/T 5677—2019, Filter paper for drilling fluid[ S].
AU, M NS BT A S B AR 2L D PERE AT T
[J]. 64T, 2021,40(3) : 27-34.

YU Jiao, WANG Di, SUN Zhaoxia, et al. Study on the filtra-

I ke

tion performance of micro-nano fiber composite filter paper[J].
China Pulp & Paper, 2021,40(3) :27-34.

Tl b, B LG, T ARV A SR AR AN T i ) A B R
J 3 9k o v i D PR RE AT 5 [ 0], 7K B IR K TR 2441, 2020,
31(6):249-255.

YANG Yuankun, TAO Hongfei, Mahemujiang* ATHEMAI-
TI, et al. Filtration performance of micro-pressure filtering and
washingpool with different screen materials[J]. Journal of Wa-
ter Resources & Water Engineering, 2020,31(6) :249-255.
TR KPR, E AT, A5 220 45 3R e O 2T 2 2o 0 5 1 o
& KR MR [T]. W b 7 MR RLE S TR 2020, 36 (11)
101-108.

WEI Zhimei, LIU Zhenyan, WANG Shaoyu, et al. Prepara-
tion and filtration performance of different structure polyether-
sulfone fibrious membranes[J]. Polymer Materials Science and
Engineering, 2020,36(11):101-108.

Ggons  geic e AR CROFIRS A TR M M]3
F R M R A R, 2014,

WU Xiaoming, CAI Jihua, HU Yule. Drilling Fluid and Geo-
technical Slurry Material [M]. Wuhan: China University of
Geosciences Press, 2014.

SRR e RE K R A R AR R AR T R [T ] R TR O
AR TR ), 2017,44(11) - 26-29.

GUO Shengtang. Development and application of high perfor-
mance water-based drilling fluid system[J]. Exploration Engineer-
ing (Rock &. Soil Drilling and Tunneling), 2017,44(11) : 26-29.
AP, B 5, 2 DE AR (0 U At g R PR R e VR A ST (] R
W TRE G LB E T A2) ,2020,47(4) : 129-133.

FU Fan, TAO Shixian, LI Xiaodong. Research on
environment-friendly high-temperature drilling fluid for green
exploration [ J]. Exploration Engineering (Rock &. Soil Drilling
and Tunneling), 2020,47(4):129-133.

(it HHE)





