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Analytical research on downhole measurement sensors used in deep drilling
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Abstract: Exploration for deep mineral deposits is underway in China and great progress has been made, and the same

is true for other countries. In drilling deep boreholes, drilling technology and operation are very important, since it

directly influences technical and economical indexes of drilling. At present they are guided mainly by data shown at

surface devices. However, the data are different from borehole bottom real parameters, and the greater the depth, the

bigger the difference. According to the results from Russian super deep borehole drilling research, the difference

between them can be up to 25% to 30%. Russian specialists have successfully developed the downhole measurement

system with good results obtained. This paper summarizes, discusses, analyzes and introduces the sensors—the key

elements in the measurement system, so as to provide some reference for drilling ultra-deep geological boreholes with
depth of 13000m in China.

Key words: deep borehole drilling; borehole bottom parameters; device at surface; measurement system; technical and

economical index; sensor
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Fig.1 Aerodynamic sensor for drilling fluid pressure

AR A 21 89 Al H 9 TR A S, T LAY RO
A il Al e o A
2.2 WARMIB W T AL A

X AL e DAL 3 R G SRR - 22
LA AnIE 2 B R XA A R T A A 1
Mo 383 ZR 40 3 k2 s i bk nh v, #3248 4 th Tk A
T Bk 11 37 RV BIK B 28 9 P9 IRV 1 3 1) A R T i 5
FOP 0 B o ARA K b s I E 7R R 6 b AR
LIRS T EZAN N < N ¢ N B N WA W 1 BB S DR B i



40 AR TR

20214 5H

]I 76 3R AR Bk o 4 R 58 10 9, 7 AR A i v sh 3, 1
WA B TR A SRR 22 (K o X DR 5 ik
MR ZR G SR 5 2R A PRI

AT Rl E T AR R EIE 1
6 [ t . /
—_ 1 7 N 9
e -

ARANY

[AMNTRRNAND

/[ N
\
|\
A
£
/i

v

=2 A

T Y,

10— | ;&;m"ﬂ i
L
o | ﬁ.;.:-,-jl--—:- —
Z =
b == N
é”, N6
L '

1— Wi 45 % s 2— 8l s 3— R B K B R ; 4— 12
A5 22 s 6—HhR ; T— R 8— B IR L 9—
FEHETE 10—4R 803115 R GE ; 11—IK A WGk
2 TR FHiRENERERSR
Fig.2 Infralow frequency sensor for drilling

fluid pressure
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Fig.3 Tuning fork sensor for drilling fluid pressure
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Fig.4 Aerodynamic sensor for borehole bottom

temperature
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Fig.5 Borehole inclination sensor with the hollow weight
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Fig.6 Design methodology for the borehole

inclination sensor
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Fig.7 Borehole-azimuth sensor
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Fig.8 Aerodynamic borehole bottom bit load sensor

6.2 fig /i UG K A AL AR

N9 B, 46 7 B Sk Bl 80 4% S A% 7 AR TR
ok e, A A S BT 4 1] RS B Sk A A A pR B T
FE 1 HTE 26 2 4L R G, I8 OB ) e e A o b 3R
H1IG 28 1RAZ 36 28 177 AR Y )l 3 3 28 2 5 iR 4R TR
PR B TR B 140 WM A % 3 okl i A
T 4R A A e e 5 Y L E . AR e g 14 B0 46
JE 5 5 Sk ol R R e ) o A A RS R A
T, A HEARAT IR PF o 2 e O Bl B AR R A 1 6
AL T AN 9 B s i 7 BB 7 A XA B X 22 (8]
J& J1 B 0.1~0.15 MPa; 24 ) 6 % 8l 2] T & 47 Eiw,



44 AR TR

202145 H

JEJIBE R 1~2 MPa(GiX AN R 1 25 FE51H) . 16
i [ A FE R 7 RN G E 8 — il RAE WIEM LR R
gy, R SR B L) . R % 2E STEGLE 9 h
s e B E A R 10 11, AR 7E R
AC 14 R S Tk e gy s TR, T L D O R Sk 1 i
BBUE -

12— %5 3— = 4— K E R ; 5— 15 &
56— 7— T A A 8—1E % 9—f1 B ; 10—
W 5 11— 58 3 5 12— iR 42 o F 5 13— 1% T £ T
B 14—AL R4 B 5 15— WA ; 16— i 1 I 4 JH %
FF
B9 $ETRShLMBIERR
Fig.9 Indicator type bit load sensor
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