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Prospects and five future theoretical and technical challenges of the
upstream petroleum industry in China
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Abstract: The upstream petroleum industry in China has achieved remarkable success. The annual crude oil production of 2 X 10° t is
successively achieved under difficult resources conditions, and the natural gas production has achieved rapid growth, reaching 2200 X
10°m?® in 2022. China has become the fourth largest gas producer in the world. Through exploring the exploration and development
situation of oil and gas in China, this paper analyzes the theoretical and technical challenges faced by the upstream petroleum indus-
try, and looks forward to the development prospects of domestic petroleum industry. China has realized oil-gas exploration and de-
velopment in deep strata, deep water, and unconventional fields. It is predicted that China’s crude oil output will be stable at 2 X
10%t, and natural gas production will be stable at 3000 X 10*m’ in 2035, The development of the upstream petroleum industry in Chi-
na faces theoretical and technical challenges from five major fields: deep strata, deep water, unconventional resources, enhanced oil
recovery (EOR) of old oil-gas fields, and carbon capture and storage(CCS) or carbon capture, utilization and storage(CCUS) pro-
jects. The future development of petroleum industry will rely more on geological theories and technological innovations in exploration
of deep strata, deep water, and unconventional fields. A new generation of theories, technologies, equipment, and efficient con-
struction teams that are suitable for deep strata, deep water, and unconventional oil-gas exploration and development are the key to
achieving the high-efficiency development with low cost. The advanced technology and equipment, which are applicable for deep lay-
will be essential to the development of petroleum industry in the future.
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Fig.1 Natural gas production of the world’s top 10 natural gas producing countries from 2018 to 2021
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Fig.2 Composition of newly proved oil-gas reserves in China
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Fig.3 Development stages of conventional oil-gas exploration in different basins of China

M HBIE L i T A b SRR 2 A A AT
iy | WS 7K 43 M B8 B R A b, K 30 A T R 4 0 U o
o e L T T AR R UR R Y 73% LI 4 Cad ] U1 A
Hiu VHR IR 22 30T A b 3 BELOR  Hh R U SR ) R AR TR AR
P E KRR AT RFFE M 62% & 4(b) ],
PR Bl B il =076 R A i ST AT 2 R SR R
B T
1.3 HEFEBmLEFEEEIR

HE 2021 4F 19 JF 0 PR R 1,99 X 10° 6, A R
s Bili FARB 3% D 5 W 5 7 5 5 300 X 10" e, Bl B
1 K R B D R R I 7 A 6 500 X 107 e, i
B PR 4900 X 107 ¢, fili F B0 A 1650 X 10%t,
iy b 8 K S 1 T R A SR AR 1350 X107 e, AR T
7 290 X 10" e[ & 5Ca) 1, H Al fili E S & 7K I
I35 3% CEr 350 i T 780 RNV VA ek 2 o [ v = i 1
FE A T T RSO I R A

AT RV L A R % 7K T P B R A TSR U (EORD
BRI T e K- T ] s 43 5 7K SF- 5 (A 9% 5 B0 Ok
B EA MR B sy RE . Bk ok
[T AT & B 5 I U & AR A 3 X 75

350

s00 L M BRR
LEL I
W AR

< 250 |

i 200 |

RAKRKER /10" m’

o [ AE 2 J T 1 4 1 A Tl SR WSO AR RNV A o R
BRI 2 IR PR . Rk, AU R R
IG5 335 Y 5 350 T L DA T I SR SRR R4k
S B 22 i S BL AR T I R E BT Il R R R DL
IR (CO, RIS N EBUR )25 M RIBCEH AR .

e E R ARASTT R R, Bl R R T R
SRR MR, = 8 5 il 60% [ 5(b) ], 5 [
BF DU BRSO 2 A0 B A I S AR SR AL KR
B P R AR AT R E AL TR b R R R
SRR F T BT A ok 3B 5 MR SR 0™ 119 5 HefE
ML 50% s AEUE R TUA Al T2 B B BOE 1E
BUBR I 2, T A T s 5 it A 208 T AR i 7 .
Hh ] RO ) AR AT & AR T I 5 K AR ™= I R
W AR R A T K- 2 i B A% BRSO e B
TUA SRR S KT ) 42 5 3508 4 2 SRR IR
BlEH A,

SRR T LA TR R R R R AR B TR
T I IR P PR R . AR AR AR b K R R
FWORBAR M L 5 o B TUE B i R KRR
7 et ) R 4 T DA 6 T RS B R R B

100

W wEE
80 r M HUIREER
BN BARER
60 -
40 +
20 I I I I | I
0 1
PP . 0 T TS N . T e
%g@s S B %ﬁ%) ’33):5;&’3& ;@@ @;%'339’ ‘@3& %/,&%’ yﬁ@ @}}\’3& qﬁj&
(b) RS

E4 HETRZBINMXAHERASEFRRRL

Fig.4 Oil-gas resources in different basins and regions of China
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Fig.6 Forecast composition of oil-gas production in 2035
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