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Shale Oil Development and Utilization and Its Role in Energy Industry

Abstract

Shale oil boom in the United States has catapulted it from an importer of crude oil to a net exporter. Field
applications show that both the shift in exploration paradigm from finding traps to targeting resource-rich
petroleum source kitchens (i.e., "sweet spots") and the technological innovation represented by horizontal
well multi-stage fracturing are among the key factors for the large-scale development of shale oil in the
United States. Compared with marine shale oils in North America, China's lacustrine shale oil resources
have great potential, but the endowment conditions are not optimal. Early exploration and development
experience shows that the adaptive technology for lacustrine shale oil needs to be solved urgently. Under
the continuous efforts of the petroleum industry and relevant scientific research institutions, China has
achieved partial breakthroughs in the shale oil development and utilization, and more efforts are now on
the way to make greater strike. Once the production potential and commercial productivity are realized,
shale oil revolution will spread in China and change the domestic energy landscape. Several policy
suggestions are made on the shale oil development and utilization in China, based on the global trend
analysis and a comparative study of the geological and engineering characteristics of shale oils in China
and the United States.

Keywords
shale oil, energy security, development and utilization, energy system, policy proposal, China

Authors
Xusheng GUO, Maowen LI, and Mengyun ZHAO

This study on china's energy development strategy is available in Bulletin of Chinese Academy of Sciences (Chinese
Version): https://bulletinofcas.researchcommons.org/journal/vol38/iss1/4


https://bulletinofcas.researchcommons.org/journal/vol38/iss1/4

Tl PEERARAEHR
Study on China’s Energy Development Strategy

LR K Spfadt, BO%A8, RY=. T g F LA AR R P 4R, FBH 2T, 2023, 38(1): 38-47, doi: 10.16418/j.issn.1000-3045.

20221027001.

Guo X S, Li M W, Zhao M Y. Shale oil development and utilization and its role in energy industry. Bulletin of Chinese Academy of Sciences, 2023,
38(1): 38-47, doi: 10.16418/j.issn.1000-3045.20221027001. (in Chinese)

E ALY A REREFEPIER

ZRHEF 2

%&*’%‘2,3,4

BER

1 PEEHREIRMABIRATE bR 100728
2 IR EENESERALAERESLKE LR 102206
3 EXReERIIEMFAF L LR 102206
4 PEAVERERFALHARE LR 102206

HE f£ERERFAEENRBHETIE —RASE 0B, LRAW, KFRENIRME RO T EHE
R (rp “HET ) GBHIRTHEE TR K EHF SRR R AR EGE RO R LR T &ML L8 24 H
F. Ak EEMT s, TERARAEZHRTRENER, RZREMRE, THHETLALEAAGAR
B MERETHX, 2B MTLBRM XA OFLELL, BANTEREHFAA AT ENT
R Fe R M RE, EAG ‘@ HREFH. —REAAERXETL, TEOREHEGRFRE
P EERAES. XFABNFER RSB LR, ARFERHE R b A2 AR b5 A7 69 sk

L, BB T FE R S IR 6B
KA mEW, RRREE, TAMA, RRKER,

DOI  10.16418/j.issn.1000-3045.20221027001

2021 AEH A= B 1.99 420, R LB K 2.4%,
HESE 3ARSHER R DR 5013 A2, R
XFAMKAE B Ul T, N EARERY 73.6% T RE
J 72%M, B SRR R K R DR b RR R
L RUIRBREL TR 1 T B DTk, 76 P <A e S
WK WEN, WES, &SSP K R,

*BAEAEH
KR A BRAARAF AL (42090022)
fEARCE) B 21 2022412 A21 8

38‘2023&-%38%-%1%

AR, P

I TRE R A T RORFRFER I I, TR X SME AT
sz, B O ISG 45 2 A OA TR I I R RE TR 42 42
IREEIES 21,

AR —FPAR R AT BE IR, 55 B 5
A, BAALAM. MZE80E. AR
M, BRI AR MUK ) M R R R BT



TS & 7 B R PR AR TR B9 VE P _

JliA REARA Toll = i E S E R, Wi
PEH Rl e g BB U T T Uy 283 AL,
JE T ] A I U O A e S, AR, B
H IR BRI, o E A PR,
2021 4E ik 262 T, ATEEAE DU A RO B
AF 2 AL M SRR P Y R B S A

2021 4F 10 A, 2P S 4510 % 2 Al 1 B 4
th, CEVE TR, R RSRZT, AR
MR BEL AR A C TR o BABiddER, @i
HSINR . FRRHOR | TR T 255 R T,
S GUEIMIT R IBAFREERRAR, 5 T A4 B U5 AL
I, TR I AMEAEE | B
R g Rk R AR 2 HA R R X,

1 EE TR A& F AR RIT R0

KRR A b S B TUE R L T A B E 5K
W B IR 585 2021 4F 26 [ 5 A AR P i ik
377420, 5 A FE AR 65% TUATHIAL
T Jy 26 EREIAM AT SO T RIERY, WsE T 4
BRAT AL R 22 BOA B R
1.1 EETERARBIGRKR, 07 KBRS

RE

1953 4, 3 [ 78 JUR ST 224t 2% B35 — 4> BT T
M, JFF 1955 FIEAXE™ . FEZJFE4FET, mT
BN FITT R H AR B, 38 B DUA MT & ik e 2%
8. 20004, “UH AT AR RUm AT RETE 22 2R
BAEP B HBIRHTA PRI e 1 22 1 A A
JRyTET, IR R BT R KA T Y 0 A 2 5T
FHH R R B R S AR [, 4T
KIAARRAARAARR , BB T R SE A i 55 1
AR TUE I AR I BE SR | 12 R AR X AR I
B B A Hl AR, 2005 4F, 22 EOG B IR F

W TUESTF R IR FH KT FIK ) 4 AR
TH R EE BT, AR BRI I b A
i, MIEAETF 1T 36 B UUA MR I R T4

1.2 EEIEREARFE, KEDE

S GUA ™ ARz, E 2™ E R 4
o, SEPURRIS AP ER . A . PO A b S BTN
kvEgEM A PR ERRIRME & (EIA) 202241
KA S EIR A RS, R 2020 48, EE T
R B 28.08 420,

2 [ TUA I N 2009 45 E A P g K 1
ZAMN W B, 9 E GUEh T R AE 2015 4F 3 ik
# 66.9 JT Wi/ R A BT, 82 18 A~ 3B,
IFAERRZE 53.6 J7 /K 1 By B G R s Bl 7
2018 4F = BEIAH] 3.29 ZmE, R TR BLA
o 2022 4F 1—5 J L TUA M A 16242, Tl
SAET] R 38420, PRRE THRREER ISk (1) .
1.3 Bk, SFMEECNH, HHEETUERIRE

RE

2B R & m R TR E AR ET T 0 TR
T, 2 E TR, THREAFRBUTERESF
W& ZAZET X4 . O EHTCEMERMEE . 5
AR ARSI ARG, MBS 1 M5 S
FRPE A SR — R B DA R A (R R )
BRI B s, — 2815 T DUR MR TT & TP
20 AR AN T A AT R TR . @ KPR A B R
AR S B T 5 [ A e M AR RSO K, TTTAE D
BT B 0 b S S B B T L BB AR K
e 2448 SRR 1 B 5 3R BB T R A AT
PR ARWER T, ) T 26 E GO A VR
. @ FEEME R A IACA M Tl 0 & W, P 58
LRI R, W H S0 AURR . BT
seA PR TIPSR BUN A NLE . Zooikit

®

© BFRRS LA, HAARNERERBEREFAEL; ARMFL, AHT: 1 HLA%, BF.

® FEAE % 1739



_ L9 hEREEL BEBSHIS

«—— RERIANE ———>—— BARBMER > REE MR > 120
KFEFHEKNER L 100
< R FRRNE
HttX B R R oy
F80 &
I
DU s« V. "
IKFE RRZF3 -

EAATRRR L
"
B RBBAA Lao I8
B EBEN 5

20

‘ L. mem s s mnEn R Lo
1953 1987 1995 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 20111 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 (4)
BH1 £2ER SR IFRLE A (1953—2022 %)
Figure 1  History of shale oil exploration and development in the United States (1953-2022)

2022 FHY K E R A B 7 THREF S F 380wt
The daily production of U.S. shale oil in 2022 is calculated based on the estimate of annual production of 380 million tons
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Table 1 Major differences between the endowments of North American marine and Chinese continental shale oil resource
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Table 2 Construction of national shale oil development demonstration zones in China
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Shale Oil Development and Utilization and Its Role in Energy Industry

GUO Xusheng">** LI Maowen™* ZHAO Mengyun>*'
(1 China Petroleum & Chemical Corporation, Beijing 100728, China;
2 State Key Laboratory of Shale Oil and Gas Accumulation Mechanisms and Effective Development, Beijing 102206, China;
3 State Energy Center for Shale Oil Resource and Development, Beijing 102206, China;
4 Sinopec Petroleum Exploration and Production Research Institute, Beijing 102206, China )
Abstract  Shale oil boom in the United States has catapulted it from an importer of crude oil to a net exporter. Field applications show that
both the shift in exploration paradigm from finding traps to targeting resource-rich petroleum source kitchens (i.e., “sweet spots”) and the
technological innovation represented by horizontal well multi-stage fracturing are among the key factors for the large-scale development of
shale oil in the United States. Compared with marine shale oils in North America, China’s lacustrine shale oil resources have great potential,
but the endowment conditions are not optimal. Early exploration and development experience shows that the adaptive technology for lacustrine
shale oil needs to be solved urgently. Under the continuous efforts of the petroleum industry and relevant scientific research institutions, China
has achieved partial breakthroughs in the shale oil development and utilization, and more efforts are now on the way to make greater strike.
Once the production potential and commercial productivity are realized, shale oil revolution will spread in China and change the domestic
energy landscape. Several policy suggestions are made on the shale oil development and utilization in China, based on the global trend analysis

and a comparative study of the geological and engineering characteristics of shale oils in China and the United States.

Keywords shale oil, energy security, development and utilization, energy system, policy proposal, China
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