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Design and Research Practice of a Drilling Digital Twin System

ZHANG Haolin, YANG Chuanshu, LI Changsheng, WANG Guo, DUAN Jinan
(Sinopec Research Institute of Petroleum Engineering Co., Ltd., Beijing, 102206, China)

Abstract: As an ideal paradigm of intelligent drilling, digital twin technology shows great potential. However,
due to the complex industrial system characteristics of drilling engineering, the research and development (R & D) of
digital twin technology has been difficult and is still in its infancy. Therefore, on the basis of analyzing the development
status of digital twin technology in the petroleum industry, six supporting technologies involved in drilling digital twin
were clarified. Adhering to the business needs of drilling engineering, the overall architecture of a drilling digital twin
system was designed, and the function and model designs were described in detail. Through three R & D tests of
wellsite data standard collection, mechanism calculation model coupling and three-dimensional (3D) dynamic fusion
display, the feasibility of implementing the drilling digital twin technology was verified from a technical point of view.
The research takes the position that the construction of the drilling digital twin system should take drilling engineering
data as the foundational bases of data. The “mechanism + data” dual computing core should be built based on the
business needs, and the twin model and business application module should be developed as carriers, so as to realize the
application of the drilling digital twin system. The research results are of great significance for promoting the
application of digital twin technology in drilling engineering.

Key words: drilling engineering; digital twin; overall system architecture; function design; technical test

B2 M S i T 2002 4EVE N “Hifhss SRR S S E s o il BB T A2 TR
AR 7 B kol A, E A2 BR T 24 B e A G R A7 75 B T 4 9 I, B 28 A B e A S A
AR, FHREFEM, HZF 2010 4, 35 FHFHZEZH | EMYY. [, Siemens. Dassault 25/

Wrm B #A: 2022-11-24; 0@ H #A: 2023-02-06
fEE® A kT (1986—) , B, LAFTHA,200 F L TrFEGHART (F) BT REL,204FHFEFEAGHAFE (LF) BA
FrfH LS, AR R, T2 AF4 I TAMCF 4R T AL S KB 7 @69 AT 50 . E-mail: zhanghl.sripe@sinopec.com

HEEWMB:BREEHLITR “ALmAFH4 LS 7" 58 “4E T i T 6 £M%it” (% 5:2019YFA0708304-01 )
Fasp GACK B AT UE R B “4E B F EARREBHRL” (%5 :P20047-3) BAH B



%51 % %348

RIFARF . 4B 30T T A ARt HATR 5% © 359

A BB SEALAE TE 4G 1 AR OCH R BRI 5 1 T, 4 5102
I LA B A R8O N T e A R A B R R L
pana nG AN RN CIE S WS & S5 N O3 & a2
A AR I A I 0 A B G I, R AR AR Y
D Y B T DAL 25 R R 3 Y i Y R e i
BREEEST | B T A4 g 2y

e A i T RE S, [E4MAY Siemens, Aker Solution,
FutureOn, GE Fil Nobel Corporation 45/ &) £ F H: 4%
H B 2R G 3T T Il ST KA G
2% 2e: g@ ") BP, Baker Hughes , Halliburton,
Sekal JZ eDrilling 57 7] W 7E 505730 A 1% L 4R TT
KA TR DT ETEAT T B A p R
ES N RO R ES R I R S P A N R S P R e /A S T
B eI LB e BT AR Dy T HEAT TR,
Hi R GIABTF AR AR, HAl, BF22 4 HoR 1
Mo 32 AR A L AT R R R i S
ToOON P 44 5 T, AR AL I T AR ST N, T
WML TN RS L T T TH | b R R AE 2 H AR B
G H., HIF B MEAR L, A% e LB R HERS &
BT AR MR T, M AL TR AR HE BRI
KA H a5 2 2%, B TR T 1 Rl A5
B AN AT DL S SO AR M A= i T B i & s BN T
FE USR] FU0I 0 JXURS: , 285 NG 4 L AR I [E] 5 A
A A R R BRI P, B O I K 2 A AR
AT AR B E

Tt \:\’
=

s R —— |
i R ol

HIR —
. ,

HOE ] g
AER 1 '
Lo

I e e T

ML, EH BT AR AR IR R G
FRBEOR AT REEAR | BRSSP A LA
DI N eg g i R BUES SR K % NP o S
A K 6 WSCHEOR, 455k 5 oK, Bt T
B 2Rl RGBT R A IEIT R T IR Bl A o R
8 HLBRTTFEAAL R 5 S = RS ARG R A5 2R 5
Wk S B, RS SRR, $ i T B RO AR A 4
AR AR T

I BRSO OR

L1 fRREMNEAR

BB AR A AR G Bl B 1A S I B 2 B
SR, RO B S IR AR AR 5 RO T R R
AR ST BOREE AR A 1 R, AR
s B2 A AT R 73 g ORI L R 28 R A IR 3 )R
SR JZ TP M THT B TR A 14 2% 2 R v G 2 A% i T
VLA Bl 07 2 A S B IRRIRCE AR, D AR i
INER T 73 A B PR S A 5 1 2% U2 T i AN T
P14 3K 1) /49 % 1) s TR P D52 B 37 e 13, S
U B A 4 S A PR | | FRUE A 5 HL
A 5 2 T )R B0 A T A R Al S RS8R R
Z AR UMEAS TR IR AL, O 5507 28 A R 8 B (R s o 2
PR S H AN, LB R RS S A
BB ) PR AT 4

& [
Ly =
5 [ hei| L. _ &
5 any] BLBIRIE" ﬁ—" g
s .

jﬁ %‘j ZigBee t:

Al WA ) =
K GSM
B e R

1 $ARFFEERBNEARE

Fig.1 Sensing monitoring technology of a drilling digital twin
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