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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.
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Fig.1 Sensing monitoring technology of a drilling digital twin

12 EZ#ZGHMERERAR

BT AR A A U O TG R Bl
TR 2 A R S s sh A0 B AL 22 A T
REAL,

BT 2R R I AR Ge B AL R SR Ok, PRI I A ST
HhRE 1 28 AR PARRE AR R B BRI AR, X T A TR
H AR REIARY R e, AR T L R L T
TR Z R IC R, AR AT M A AR TR DL K

3D M AFFF AT A, B A A P AR R 4
HBOE BE BB R AR (W 2) o SR
TR AR AT DL /N B L e RS, DL
B RGEANR AR N R D B AL e . Herh, 4
28 e R G AL R o W B 2R A, N k| 4k
A, SRR RCT AR R R SRR AR e 5 B A AR R 2
HPFRE RS, BB B R A&, RS R
P PR RO 2R R R G T WA s AR G AR A 2



« 60 - % B 45

#® # R 2023 4 5 A

— L PAT R E T RE DA YA 5, 9] 0 B 25 ) M T
BLLA K 5888 B0 R AT, 20 A Bl S R A 2
WIS 5 90 R 2 AR S R R — A AR AR Cn B g A
AT AR ) B R G0 B B AR A, LG
TARAS B S HOW 2R A AR B2

& -

3D Max

Pro/E

Unity3D
> Vega
BIM RFEfF
b AR

El2 $ZHBEFFEEXARGMEERRATRE
Fig.2 Fusion modeling technology for drilling digital twin
complex system
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Fig.3 Design idea of a drilling digital twin system
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Fig.4 Overall architecture of a drilling digital twin system
22 ShHHHFFERZINREIRIT

B RCT AR R R g T RE s AR o S W D A
BN TS VIRV INE Y WA 2P 37 S B2 o U B TP o i =
B U BE LA U S, R I 5 A PR R Y
A A A JA U B | Bl RS BT SRR | B B A
LI T | B I 1030 A 3 25 AN TR L 3 5%
221 BmREE S RE

X T T 2 A #8477 Y
Broep2p e R, DL =2 gl A = R R,
b TET B AL 4 251 40y B SR 1 A IR LA B i S
A % M N 52 AR 308 15 5 AR R AR Az A DR A Kl 7
AR bRk, [ &5 BB | B #as F IR
S BRE A I b T A5 SRR AT RRAE R, R T
AL Bt T 2 5 R 285 M 0 ) W e B

XF T HL R IRy, AR 0 2 8

IR, R R BRI R S R A,
TERG I H 22 R G b 92 J BT VR b 2l 25 R
BZHREMN, SCBUFIR TR GRS A
0 TR W, Rl VR B0 R PRAR I T AT LA
222 AT T Ak

Xt T R, R IR 1 R R S i B
B S i AR AR RO, (A IR B BT AR A
5 2 BR i TARARZS IR B 10 28 Ak P 45— 2L, 3@
IR AR B AT B R B R B AR L
A A R I K ) S A2 Wi | LA I T 4k 3 S 7R
i U A, kG B S BUEPLE T, S B
VRV %o B B 2 A 2R 8 ) i 25 2 20 A 0
DIRE AT HE— 22 23 IR ZS 73 AT | S PR | T
D0 B RE VAL | AR AE R | SR o | AR I M
TR PR 8 TN A o

Xt 4t SRR A, o A S R Ul 23Sk
TEEATE TR LI AR B 3 A4
BOIE o IE T SHOTR IR AT I 575 6 I f) 3t T 5
T B, e w SR, TR RS
TR SR K D IR IRYE B | BE AR AR o
HA N R TR S LB SR, A T R AT
I R B e A b, SERP TS AR OK O CIRE LA
JB ERERZ T RS E LA KA Sk 5 U A AR A
a0 RS RO s, e BT AR A R P R
o HTAREZENELGIH T SHOTRER S5
RO, AR B RE IR 3l | Bl Sk P 451 45 AL B 23 BT A5 2
Al b e AN TR REEOR R S TR S KU
REIS W B2, S I8 IR Al 1 0 3 J5 S XU
F T DR T T ] M S 2 A A TR (1 K 440 221
PP R SR 455 4 AT S0R 2T R =
K, AT B B, 000 B R AR Al L
MR AP0 S A | T FLOBR 2728 A A o B o B v 7 19 £
WU (T 9L R 5155 )



.62 . % B 4k

EES H K 202345 A

223 fALEE A

i AR v b TR LA R A BN IR B IR
AR 55, AR D ¥6 kb T BG ALY iz Uk, BRI, 7R
2R R E I AR AR A SR T
fig, ATl 2 T2 3R | I S50 ke 5k
FRITDRURS: B JRE AL 3 AR5 . T2 SRR T I
SR FHRCR, 256 T R/ T A2 RGBT
L5E AL AL, DT SE 3 T2 A | T 538 HI%: e 75
i 5 Bl SO AS 2 TR P R A L B RS A
PSR H A T T JRURS T 25 51, R Eor 2R R
G rp BT D s SRR B R N TR R AR, B

TR 2 G P iy doe AT 58 o AU WLORE Aok R T
25 A A AU AN [ Ak T 58 0 XU, 9 Ak B R0OCR, IE
It A A R LR T 085 5%, PRAIE R 2 4o
224 MRIER 6

W5 B, Bl RO AR AR AR R AR A B B
SR DAL 98 2 I 3, sl AR AR, I
1] %2 328 2 B SE R P BB LR 1 R G, o A A
84, IR TP HERE, I8 B2 e S U IR, T
BB T AR R G S B SR 2 ] Y S S E AR
I 2 i I, V3R AT 2% 0 i e A R S R 22 1) s A2 A A 1Y
T AR, PRIEZ 2 5808,

$§§% ------------------------
By Ty g4 oy .
Elan T . — i =

v
ﬁ

B 5 FERGS5HFEELS

...............................

i } P

| IERART ECUREON KR

- 2y wEws  orRmi

A SR U
AT * RS

b

., o
N o
--------------------------------------

ESREREHBPUTRIETRE

Fig.5 Operation command interaction and control execution flow between the twin system and the well site
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