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Key technologies and development trends for intelligent construction of
underground gas storage facilities
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Abstract: Remarkable achievements have been attained in the digital transformation and intelligent construction of
China’ s underground gas storage (UGS) facilities, shown as follows. (1) Key technologies, including the
hydrocarbon reservoir-wellbore-pipeline network integrated coupling simulation and digital twins, have been
developed for the intelligent construction of UGS facilities. (2) An intelligent cloud platform framework for UGS
facilities has been established in the mode of data + platform + application. This platform fully utilizes new-type
infrastructure like data center (DC), Internet of Things (1oT), and Industrial Internet of Things (IloT), aiming to
meet the demand for the management, research, production, and services of various business segments. (3) The
intelligent construction of UGS facilities has led to the R&D of a UGS information management platform, UGS
integrated management platform, decision support system using digital twin-based integrated simulation, and a
digital platform covering the entire lifecycle of UGS facilities. The future intelligent construction of UGS facilities
will focus on the development of new technologies, encompassing digital twin technologies for geological bodies,
high-precision modeling, dynamic visual representations, intelligent operation, real-time intelligent risk warning,
industrial software localization, and technologies based on the Beidou Navigation Satellite System (BDS) and

satellite internet.
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Fig. 1  An integrated management platform for UGS facilities
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Fig. 2 A production decision support system for UGS facilities
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BT 2t YR ARG BRI T s
AR T O R TR T R BT L S
T — AL YR [RBTG5 ARFEHCR 3 b R
£, AR R 5 R SR I, B S EIB AT B
Yy BT Mol e B A B I S R O 5 S T Bk
WA, IR TJE B SF I BCE it SR 8, SC 3 A sh ik
B s BT EC AP & IR TR AR S R T,
IR BT T 88 A PR AR

2) HHESFAE SRR RE R ik

AR A SRS UE S B T AR B AR R A
RS BERIAEAE R — A B AR AT
117, — A 6 48 SO - FH 1 - i T — R A BB AR AL
G, SAGONFR T AR B IR A B, A
S ITE R k= ¢ I ol - ok = 2N M || P 2
B H R B R s M B RS B T %
JZ2 FEA i )Z (1aaS) F 5 )2 (PaaS) )2 (SaaS)”
4 R BEAE S 5V UGS-PaaS, 454 i % X gt
55 BARFN 432 S 34 g L DA 42 1 S i )t
W), BT E & S T BB O R G, ARG
RECHR A B A PR B RS L O s
B1T 5 KRIIReREk,

3) ET— IR B B ECE L TR

R PG H 7 Bl G SR A = is AT AR & TAERL
R B L R M (B LA RO A R R G

S HCHARE S 55 SN A BT I RE R R I
HESEXERT, $2 T 6l U — IR AT & IR AL BER
W DL R AR A B LB e R T A Bk
FERIFE REAL AUBUR REAL ST REAL ™ HAR il 4
DUAL B T IR BN 75 S BOR il % e Al 44 IR
R A B — Az 5 S RIEXUE P IR) AR R — T A
RGN 2 G 2 05 2 MG — TR L
[RI PRI , S B — R AL P AR S A% 0 L AR Dy 52
BN LANLHRET R —F G [ [ — 1T
YRR, 2 B 2R 22 4 8 W STt s, e RO 5 S T
B, BB A U . U — I S S
— AL BRSO | — R RO A B AR G ] LA LR
GERCE AR T

1.2.3 HAENFPA

AN [F]  C28 28 WA A A1 Jm) il R R T
Ve ABBA e — bR U Al A0 , EL RE AL B3 b7
A B B, BT MR T AR, St SR RS B A
T2 B A g

2 RSP AR RSB

B xR R A B AT AR 1Y R, T
8 A R e VR o G RESL (181 4) R A



%2

BERIMR, 2 . RIR LT A U BRI A BOCHEBOR SR R #a 3 587

EAEPE

APIM

NIRRT

IR AERIX

EEIEIER
— i
BTN
EETEE
inE |
EECTTE
e

MR 55 H NFERHE S

TR B

s | (e

Il Enny
JEAS 55
MR 55 i

3

£ B A O T A AL

BRI TR AT B

K4 EREREUE DGR

Fig. 4 Architecture of the intelligent cloud platform for UGS facilities
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