EATHBE S W B TR CH 88 TR Vol.47 No.5

2020 £ 5 H Exploration Engineering (Rock &. Soil Drilling and Tunneling) May 2020:36—45

PRIE RO 5 B 11 5B RS SR

R A, Yuxorkun A.B.', Ecaysnenko B.H.”, THRAE', BAEE', Yuxorkun B.®.'
(Lo B 3k % RO TR F B, # 4k ROX 430074

2.AcTpaxaHCKHil rOCYIapCTBEHHBbIH TEXHUUECKMH yHUBepcuTeT, T.Actpaxanb Poccusi 414025)

82 < R T AN 3 O A S SR Sk 4R S AR AR AL IR T R AR AR R A IR TR R I ABOE . SR SRR
G 5 IR A S BRI D0 A R 25 5 T R L 0k i 25 R B R R ) R R R T i I TR AN e S T A T R
SUAR AR BB o PRI, AT o A U RS S B A i ) 2 T R 3 S G AT AR O A R R 4 R AU
ST R S M 2 — . AR SO TR W LR B BRI IR S8 A i DU R R S0 5 5 I B R
JE I3 MR J7 60 £ TOUSR Rl Sk il 4R 45 01 IS S 800 4 20 & AR R B Sl i 40T BEAT T A0 A, ke g gl 0 o R A
RO R BT AR R S 75 Z2 % 4 5 3R E BRI G VR IERE BR T RI T AY 13000 m RRIR TR R — & S %5 0l
T4 B S AR AT DG

KB IR BT AR IR S G H AN ZR s A SR RS AR Z VTR AR

FE S %S :P634 X EkFRIZAD : A XEHS1672—7428(2020)05—0036—10

Automatic remote measurement and control system

for downhole parameters in deep well drilling
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NING Fulong', DUAN Longchen', CHIKHOTKIN V.E.!
(1.Faculty of Engineering s China University of Geosciences, Wuhan Hubei 430074, China ;
2.Astrahan State Technical University ,Astrahan 414025, Russia )

Abstract: Drilling parameters and operations are often guided by data shown at surface devices during drilling
process. However, some of these data are different from real downhole parameters. The deeper the borehole, the
bigger the difference; and it is true with deep drilling, particularly super deep drilling. As a result, it will influence
improvement of technical and economical indexes of well drilling. Here we introduce the research results from
Russian peers who deeply investigated on remote measurement and automatic control system of borehole bottom
parameters such as drilling fluid pressure, azimuth, inclination, axial weight on bit. They also proposed some
frameworks on how to perform these measurements and control operations. In China. deep earth exploration strate-
gy has been initiated and a 13000m ultra—deep well is under planning. The design approach and execution plan for
these systems discussed here can provide beneficial reference for downhole parameter measurement and automatic
control during super deep well drilling of China in the near future.
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Fig.1 Framework of information transmission channel
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Fig.2 Combined transmission channel
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Fig.3 Framework of the remote measurement system with the combined transmission channel



547 B 5

7 RS TRIE Al E I T IR S A Shig 5 R AT RS A 39

MEE 3 AT U, A SR LIAT B 4 S iR B X () B
RN BRI I I S 50, e e 5Ll 5 3% S B0 L 1A
FAIER f BRI 5 . 22 T A3 B A A T ik e
SR E T TP RE 8 L 4 B L O 5y A A
o O T I R IR R R IR S B
i FH SR8 0 TC A W A 10 A% B AN AL R 2 . X 2 2%
FLAG 552 T 5 0l o i 2 B0 i L 191
OBUS S 7)) 7 QU LIS = 511 7 QU (S EIF DAY PN
A BYRLAT 1o 3 100 76 4 I WA R 1 K 1 K )
Jok o 3t 1) AR S, EOK A% s AT K A
L, S5H MK ES M. TN, 7
JE G2 W HT I, A — K I hds . TR
e 25 AR oA R AR S . XAME S

IR R0 B RG5O 2% R OE I 4% Ji5 5 3% 3] FL
Jok B B . E R ok O R A H R 3 A A 2
G I R R B R AT AR R . AR Bl
ATHAE BT SARGESSNE K, /£
F PR R4 2 (5 5 5 1% B O 28 Ak ks
B L D O 0 A K o R B 4 BT D S 0 B
B . SRR {5 B0 5 A X (O B4R T
HE I E S Y ().

3 ETASGHRHBEERNHFKENER
BET A5 i 108 T Y B T 2R B8 O I AL SRR R R
R 4 proaRtT

16 10
IS USSR \\ x\\’\‘.\\ (R R R
H - S W )
e
—{-&

1—#ikFs2— B3k 3— B ARG INT 4 — DML IRAR 5 — I M AR IR s 6 — TR IR IR : 7 — IR B AL 28 s 8 — e e dR M 2 &
A0 F AR 10— K IR s 11— ] s 12— sl BiAT s 13— WA s 14— 3l 5 15— S 48516 — R A& 4
4 ETHAGREENHEKENER

Fig.4 Downhole remote measurement module with the combined transmission channel
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Fig.5 Adaptor of the downhole remote measurement system
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Table 1 Mode of the downhole adaptor
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Fig.6 Framework for the automatic control system for drilling

fluid pressure at borehole bottom

B 6 H, IR BN IR 1 15 s 1 ok (5
S AERK MG REE 2 AT, R0 A b
2 HEoRIGES AR E 3 A ML FE LT
PTG AT K. &t KAy I UK 1 5 B 2 g
B3O ORI R R B A S S AR
PRI 4 A Z—, 5 DN M )2 R T A% J8k
5 Ok R AR 4 5 A A DS St
AT HCHE . T0000 b )23 T ) 0 B AR i A O Bk 45
o MRS 4 BT 5 00K W B0l JE AL
FEHIAE RN AG 4 B B e 6 1A T, FE4E AR
B 6 P, I g il AR FH 0 4 G o B 4 2 vh 2% 7
AL Z—, Guhgs 7 LI— B o L,



42 B TR CE 8598 TR

2020 4 5 H

B b4 A R e A R 28 . Pl B e 4 9 i
HZE TR A A D ERE, Ry 7 IR
9 di 28 P WA FH A R/ A%k 4 S B T K R 9 A B
F YT IR B B8 AT AR AR B K R
TR TS R R0 R /N R Bl IR B 2 A B o B
B DORE L2 X Bl RO A R e B DA
i 5 IR B I WU ) R BUEAE 0~1. 5 MPa it
P o M P B A it e 0 4 ) 26 L, T LA e RO
I FE ) I 12 Ol 3 )2 s T R I R g A
77 SR A L B R R

5.2 JFIREHh T OL M A Sh T RS

K7 JE IR 7 A2 A Sl R GEHE AL

T8k 2— WAL B HL 3 — I RH AR AR R AR 54 — RS 5
— K I A i E T 5 6 — I MRl o 1A R 5 7 — B AL S
— 9 — DRI 5 10 — Fe R R R B 2 s 11 —
B RIS R 5 12 — RSB 13 — A AT S B E
B 14— X HOAE M 15 — MR 4k B 255 16 — ic A2 Bk
17— 2 s 18— Fa 7R ik 5 19— R WCHE 5 20 — i ] 4k v
ar
B7 FREMAMCABENEHRFIER
Fig.7 Framework for the automatic control system

for borehole azimuth

WnEL 7 Frow . H S P R G AL A Al Sk LT e
He i e AL B il R K A% el IR
- 1A% S A BATE B R DA AR R A B B Bl
BEE SRS R e TH SRR B A BEAT S E
BB X FERE B IR Ak L A IC AR B i AR
7N e AR MR I ] 4 L 2

H T 25 Al A 2R B P TS B I MR 25 - T
BB . T R Rl L e R 2 1

iR RN 4, dE RN 4 N E A R B ALK
T 3. XL RS T LLFE TR AL B2 1 RS il S 1 A
D v R 5 0 R VA

Bl B b A SRRl A 45 B LUK ) Bk e
AT 2K I IR 255 i F 1 4% 2% 2% 6 3 o % i i 3 5
30 W e 0 AR AL AR 9, R (R S . X H
fH o AR 19, EFT R A4 . {55
R 19 R HEAE AR 17, Smas 17 58
TAANBES Nk (ARG 18, %55 5l A
W R, L AEE Ay 17 B9 0, ar R
ARG 3 BRI 2 AL B 15 5, IR 4Rl
2R 16 fY A T, ZEICAZ BB 16 gz 35 1 17—
FERF] 2 IR A il S 18 7 7 AR A% iR ER 6 S B,
BFIRI4% L 28 20 )5 8l . A CSRA 1Y 1 RS I
LRAE BAC AC AR 16 — /& WA 5 o B i) 4k L
& 20 3 8 R a5 5 47 I 1 R 0 8 A% AR 3,
BUISE 5 7 AL IR A% 6 12 1k TAE A R AR 4 bR
LRMME B AGHEE 5, ElE L, E8AX
S A B K T ik o 4 AR AL IR AR 9 B AR S
BG5S AR B 19 AN 0, iR AT i K 5 e ke
AW 19 O A B 14 AT, [
B XA 55 10 MR AR AL IR AR 9 3F AT BRI A5 5 0
T R4k A 15 AT, SCR4k 28 15 J5 30,
R 35 5 )8 shic 28 16, 0427 o 545 B TR
A LL BB 14 9% — /S A, AR B 14
R R 5 TR T A T AR R T AN A RN SR I 3 ARt
i 2y N R 22 T S G H B A S T, HE AR B
FER B 14 Pb A 25 45 2 1 R B 1F 5 1 8 A8 B
13, I TAER B 0952 B 1 AR5 b 25 51 5 B0 B
FF 5% ST, 17 4R 20 £ A 2 LR 4% B 4 7 1) e
B WREHENAESRTE WX AME T AR
SRR 11 PR O A5 5 M IZEHER R 11
[ T e B B IR B 3R 10 Bk F, Bl K 5
BB 10 F MU B 7 1) e 20 B B — A~ 42 2% 3 R
TR . WS B AT S E AR 13 i D
fH55/NT WX A5 5K 3 ATHE B 12 /1 i
F1, AT A7 B2 B AL 360°, 4K 5, 1845 - 114 15 5 i
NG 5 R R Bk B 10 A T SR T 18 % B
R 8 TG RIS BT E A . R ST IR AR A
LG 0T DU AR $ %0t O S Al k. SR R
5 Tl B B O ) A A R A AT S R
FEAF B CIE . R e BT DA B3k it A 4 i 5 1



CORVE S R

7 RS TRIE Al E I T IR S A Shig 5 R AT RS A 43

THT7 1o 10 5 TRl I A6 2% B B ] el 2D a2 AR T
I AE % A IR 5], AT LA B4 TR B O o e v A Ak o O
HR J7 15, 2 el ol 2
5.3 JRIRZ T A A Sha il R 4

AR AR AT P D R R AR A R S A P A
i [ B R S BT A s s 8 R
H’1—6_]

1— T A A% 5 2 — /K ) A il i 5 3 — - Al 3R 54
— R 5 — IR AR IR AR 6 — IO T — Bl it
MY 8 — LML R B 9 — AR 10 12 — TH BB
11— 48R #8513 — WAL B s 14 — R R Be s 15 — &
#5316 — IR E 17— B L4
B8 HIRETHMABIEHNRFIER
Fig.8 Framework for the automatic control system

for borehole inclination
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Fig.9 Framework for the automatic control system

for downhole weight on bit
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Fig.10 Framework for data collecting, transmission and

processing of the downhole weight on bit sensor
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