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Abstract: When applied to core drilling, the traditional measurement methods while drilling are limited by the blockage

of the mud pulse transmission channel by the core barrel. The measurement instrument are installed behind the core

drilling assembly, resulting in a large distance between the instrument and the bit, which leads to significant lag in

trajectory and operating condition data, and thereforea affects the precise control of drilling process and trajectory. A

near-bit measurement system while drilling for wireline coring is proposed to address this issue. The system utilizes a

near-bit transmitting unit to collect operating conditions and trajectory data in real time. The collected data is

transmitted via very low frequency electromagnetic waves to be stored in a receiving unit connected to the core drilling

assembly’ s inner tube. After core extraction, the instrument is lifted along with the core barrel for data retrieval. This

paper introduces the system’s overall scheme and circuit design, moreover, experiments for short-range transmission

function are carried out. The results demonstrate that the system can achieve near-bit information transmission across

the core drilling assembly downhole, with a wireless transmission distance of up to 8m. These research findings can

serve as a reference for researchers in the field of near-bit measurement system while drilling.

Key words: wireline core drilling; near-bit measurement while drilling; very low frequency electromagnetic waves;

wireless short-range transmission
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Fig.1 The overall scheme diagram of the system

2 Rgigit
2.1 BRI

TS BR BOL VB ML, o T8 HLT AR 9 T 3R 5
Wy NHE S R R W B AR R S AT SR R AR
TR BRI TIE I R Sk BE RS DU B R SR Y O
HOUAE BT 6 2000 6 2 T T TR SR B R
) HL -0 2% 1, [ B A 5 7 Ak F 3, LB T ol S
Ak Sk B ES TU  R GL A SAR  RR An E 2 iR .
2.2 {55 V5

WG RGP R GE SRR, RN &S G

S5 S K s L B B b
wl Twe ow oz [a] 2 0a] [ & w50
R IR I | e am o dm|| T
K L ORI oK K % his's fi#t 17
| |m o om @ | % B |k oW
s ROEE  RITRZ PR plions

B2 fFSfEhniE

Fig.2 Flow diagram for signal transmission
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Fig.5 Output waveform of transmitted signal
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Fig.7 Access load output waveform diagram

52Kk 3% 4111010107 f /AL — ) JEA 15 5, W JE A
55 FSK R, Hodr 17 % 37 5 40 40 kHz (1 1F 5% 28
WAS S, 07X R KM 10 kHz 19 E %38 w55 .
il J& 1A 5 4 ad Dy Fi K i & S R LT &
G IR S R S B R B R 8 m, F R AR 4
St K S 2 Rz W £k P T i i 1 045 S O
ATXF b, e As 45 SR an 1l 8 I o

Fe W A5 5 WO 36 W1 4 4% i 5 B3 Ol 8 m B, 220
F MR IR E S B KRS TGS . Y
R HL 6 5 W I A 2 5 FSK 5 5 B4 A K
JEL, AEL R T T O D X AS ) AR A 0 3 2% R T
S HOE Y S AR A TR . RE &
1 FSK s B Ja A5 5 Bl AR R 17 1 i v
e R AV - i R s N A T I 2 R 3@
AE 1% 56 BLIUE M BT B AR 8 3 0B 1 15 5 38 50K
RS
3.4 JHTFEFRE

S AR R S RUE (IR 9 fif 7 ) #5313 A
PAIR I 5 S G ity R0 422 WS oty Y22 60 7 2 Wl K 1) B 8 o



B E - 84

B52EH 1M

R[] 45 < 2 A0 I B Sk B RS U i R R B S I 29

(b) B R A5
8 ESfEmIRRE

Fig.8 Waveform during the signal transmission process

DAL 3K R 6% 3l 2 N i 88 8l kS5 i B Bz WA o 1)
PE B Sk U5 A R EE B . IS B Y R BE
T o 1 i B A TR DR AR 6 A LA R
) 0 Tk B HRCHE Ay 91 1 AT O R 38 A X (i e TR
SRR sh AT SR B 0 2 b i Oy
fi T A R R R TR —— 528 ) o KR IR AR R
FER) — 2B B 247, B 16 7 B | 1 e 3
WA 5 W8 % o 10 kHz 5 40 kHz, J£4 (554 1000
bit/s, I8 H & 2% — AU 808 59 I 1) A 0.016 s,
i I K S vty A A AR R R 3% g A B 1 IsF [ (] B
1 so AR R A X ECHE T A B k% 3
W S R R A5 SR W 10 fiw .

2 A IR B O B 16.9 °CL K IR R
17.0 °C, MR 2 TE+0.2~—0.2 ‘CZ ], 75 A i
G SR IE B 1 25 0 [, iy B UE A 7R 8 m A % i i
P, TR 2 %) 248 2% B0 30 s S Bt Bl 0 8 2R 45 BB % 76
JE B S e R A K TE R AL i 1 T oK

4 HHig
AT T — Fif 2 2R IO T o S B R I R AR
G, ve I T e G R R I D 3k SR A BOHE R R )

(a) B8 R IO B K BE Y (c) HRUSCH A5 K e HRL I )

B R GE L)
B9 BERLEHIBHENERSEIY
Fig.9 Picture of near-bit measurement while

drilling system for wire-line coring
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Fig.10 Experiment results
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