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Figure 1 Global liquefied natural gas futures prices from November 2021 to October 2022
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Figure 4 Total export volume of LNG from January 2016 to October 2022 in the United States and its export to some European countries
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Figure 5 Trends of power generation and consumption in China from 2012 to 2021

2612023 - $538% - 143



chinaXiv:202303.10163v1

ChinaXivO O O O

F A TREE RS RELREEERS _

. eEERTE

N =EERERE

BRREHTIRR TR AL
80.5

5 80.0

1795
1 79.0
1785 &

A
g

78.0 17
1 ]
1775 4
-4 77.0

= 76.5

76.0

(F-5)

B 6 2020 43 A—2021 4 12 A + B & A LR F RE L
Figure 6 Monthly coal supply and demand in China from March 2020 to December 2021

AL B B AR R A “EAT B AR IR AR
HRE IR B LA R IR IR, B 2015 AE SRR
(2021 4F 10 H KA 10.0242 T K0 ), fH XS pe sk
PEPE R, WP TR OR . LA AR IR 1Y 2 4 (R R R
o
1.2 HERRERELENATE EIEM
1.2.1 AR 89 R E K 5 i At 2 AR & Ae
11 2022—2025 4, A BRI P Gl i AR 0 Yy
H3.3%, 2025 4K F] 59. 4 fCMipRAE s Hoidr, R
PR 2.07% MBS K, KR P AR
PRI 5.2%—6.7%, A1 BYTH T2 it doRe gk — 20 1
K

A TR EIE S FHK. 2021 4F, FRE A
PR 19940, AT AMKAFIE 72.05%; FIEIRIRS
FERER 205345 T K, RIRIXIMEATHE 44.9% . [H
PREEUS A% K, HE ARG . FRIEh A 1R IR
b A PR SR A TRE M X, W IS
ZoRRIR ARG AN TS e . 7E K EZRTF 5L R,
IR RIS SN SR IR SN AT FT REAL, 1 [
TEAFAEREET B , K X T 2 5 2 R s AN W]
G=GEEAT

1.2.2 #hk IR A& 5 B AR5 Rtk

AR B LKA ik, ZTEFHEEY
o, MR HBAT BB 4R, T AR RRIR
AR A T e 3 A | NI 3 BN A 2 v W
RSB, FE RIS RE R A i A SR A
MRTHE T, MERLSCBURR E W SR . B RE VR R AR B
A, RTHE B R b, (AR Z R Dk
FHL 2R 9 A BEAR 17 1) ER o FH RN TE D) M2 L Ak e ] i
AR L HS A T S8 ) T Rl
123 “FHA” BRZ5H5 A&

BE CERAT BRI YIRERAE. BEKINE
JEOBTRETR , AT 5E A R I F P PR T R 4 b R A
Ko BH “ZEA” Woam it stae, o
e N R TR AR A s O L, e e i iR
o, MELURRE ) R Z A RE B T, B, 2
BA RIGTHTRE ST A 2 20% ,  XELLE BT g I
RIUBER FER RGP K o W e R 7 220 P i
AR R AR 5 I sl P vl R R A 4 AT
W, B EEE R T RS, R RIS IR R 5

B AR A AR IRAR T KR A R AL R . MR IK
IR RE TR R SR S . TGRS EEMREE AR
KL RIEE, R PR REIR AR E M L AR

® AL w27



_ L9 hEREEL BEBSHIS

ChinaXivO O O O

T B RAR A IMKATRE i3k 45%, AR KT KRR
SRR AR RE R AR 1) 2 o 5T 3R 1 R R 95 U 2L
MR GERA, TE YRR SRR T, 1
MR IHR Fe 6 TR T A7 . 28 4] 56 (0 HL 01 R G AR e
I
124 2B Ao 7 £ W &6 RGBT

(@@ B RGIKHKE D IFEA X EAF L, FE
B ORREE . HAS . HB T BRI A
REEIH P LML R, itk 80% (B 7) o 74
J7 E Rk IR F AR IR, BRIk FIREIRIAIE | Tl
P RR R 58 AR AE [R)— B R e rp RS Tl
U B E N 1273 3 NS S SN P 32
AT R R R E R, B E
T —— PR FHBRBE AR R v AR 24 22 AR 1 o
WA, L kA R HE R
BAE P EE 265, YA T E SRR .
BRI R LI SR AR e IR RETR, 7T 32 RE IR
FERESHE RN, LR ERC I Hik TR
JRAERAHERL

BRBEHAT AAE B oan & B AR, SR
MEEH S 2%, 2 5 BT T & 1 AR AGAAD T0

BEd W XAS

BERLUR RE e B o 25 BN BE U AR IR AR,
R (CO,) XM 5 M Rl I A S B 2 2
wie SR, BUREIE, FlZRdE AR X SR —2EHL
P3RS = BT AR EAS BT HE . LAh, el 3k
[ . (2R R R R S R PR AR S = A R
AARRAAH S

1.3 3R AR Ak Bms % R

1.3.1 &A@ asEMm ‘W™ B iR

IR ZRNYNAN KL RZA, RER LN
fis RETRE A RRe IR R AT 45 F . 7 TR E RE TR
PRIR I, BT E AR A A, JonT SO S XL
" BEARBYEEARIN] X HbRrad E PR, W

o>

>

S [E| SRS
BEXT 2021 4F B4R MR, B B
BRI T DU E R BB IR B, R

i, PR ORRE A E 24 T AR R RRAE AT L
T R ON A B 2 T e A BEIR A E AR, 78 R A
AR AT T A
132 BAB AL R & M & A 5 ik R A k& R

W R A A A T T 3 Ak R L R VR AIC B Ak &R D
], @R HFAE BT REIA R, HEhIR

IR FaRER

chinaXiv:202303.10163v1

100

o}
o

-~
o

16% 17% 11%

BERALE (%)
g 8

N
o

[o5)
o

20

2010 2015 2020 2010 2015 2020 2010
xE KRER =S

Ny

14% 16% 18% 22% 26% 29% 18% 8% 18%
i e B B B I D B B O B D D B B D B

015 2020

1% 12% 14% ™% 8% 10% 8% 11% 16%

—14% 14% 2%~ -
22% 17% 10% 28% 27% 27%

54% 58% 55% 70% 64% 57%

2010 2015 2020 2010 2015 2020 (£F)
BZ ENE HE

2812023 - $538% - F£ 143

B 7 20102020 4 B Ik 7R 454 AL
Figure 7 Changes in international energy structure from 2010 to 2020



chinaXiv:202303.10163v1

ChinaXivO O O O

F A TREE RS RELREEERS _

FEl REIR i E A JiE, PRERREIR L 2, SRR REAL
TERAE R 5 A g L, SR meRIeR
RIVEIEFIRA, Wmits; @ucaem i, AR
AR WA AHRE RO ;. BT | AR ot S A K
J; femRe ML B nT A REUR, ARk

FM L FOl. FKE RS,

2 B AERIRAEMB B TS G6E
RIRFE(R Z

O IS xF 6 ] A U 4 4 T i B 2% AR B AR, T A
EENZR AR REEA R, WL e, A
ERERRE . . L BEERREIRARG; MEEER
BRESK O TT R SR MM R R B, —J5 s
ARE MERE 5 O 4, 5 — T T 3 SRR A
M ARRE T i, I LA 22 RE Bl [R] S (0 IR Bk e i 4
ARA R o
21 BigRerE. BEAENSSRERR

AR . L AREA SRS R RE IR I 4 5 L
o, PIHHIE ., STk, ARG RE IR S AR hE
DB e FARE e il R AF — IR IR I 25745 BE IR R
g (K8) , SCBBEIRER G IR, il i ZFh I RE
Ko

VL 5—10 4F 4 . 3 4R TH3k [ ] F A REIEUK 7o H

bR, HIEZREDMA . sREARRE REORBKZ: O TFR
ZREE AN PMAI AU ER & BRI R SR & S BEBOR BT
K, WEEFERE. L R AR EZ RED R ELAN KT BE
BRETREROR ;. @ SRS AT, MBS AR
JEAS KL BE R P . 22 REH AR R A 25 5 BE DR &
G A BB | B B S A P AR AR i TRl
ElERAR . BB AR REA . ERES
BUAREA 55 D TFREMEHIE 5 BT REIR DI 2 e 5
BRI R SR TR, At s 5 A B AR &
AR, RIGE BEH S S EURM A AR | P
TR FEOR | AT RE IR S AL oAb R 3G
Frifdes LRV, JT R R n] AR REROT &
RGGHRERIE; @ TFRME, . L BTREIRRE A A
JEBEERW S sy TR, dnas A 3 AR T
AR B FINEUHT RE Y s A R T RO
PR LT S TG L REAR T 2% & . B
RE IR JRE S ARt DM R T A B0 A | B RE IR 5
A SIS 5HAR . co, 5AR (H,) HIBUR A
MR — RS AL TR AR

FEIT RAR IR £5 - BRI AR G 10 SCHE IR 1 RGL R
PREEAVERT, 3458 COEREBE A7 | AR fif 2 A1 3 RE
T3, HES AR AL 1 SR DR Bk AR G 4 L DO

W RE D) SF S @Rk IR - - - -

N~

B8 AMEA AL R SRR AL
Figure 8 Integrated energy system based on coal

® FEAE% 120



_ L9 hEREEL BEBSHIS

chinaXiv:202303.10163v1

ChinaXivO O O O

22 KRZEERRFANES
22,1 fFHERPES ST B AR S
Y 5 T B AR R AR AL AR R WAL T . 5T

—UEERARREL G, B 56 lfF+a O it
R BOTEARAEE W CBENTEE-P R EET U Rl
AT SRR . 2 WIS T2 S L

il CE9) RIMEREIERE IR R (B10) o ZERY
RER . WSEC TG SRR A HLAL B R S i
TR, LR FRRb r] PR AR RE U R g ) BRPE . BEALIE A
PRI, PRI RGBT,

ET5GREMSE. KRES
REENSE T, 288, 2
B ST S E

BAIME. RERISEENE |

@ gERSH Wi
4 mmzmEast

' [ mxammaavems |
| |
by
@ RERSH Izt
| SOBEMASBEREEANR || S WRETES || ATREEAREHER |

@ RERSH W&~ ® RERSH K

| KBRS TARURREES |

B9 ZIRIFAMIF T Rl

Figure 9 Market trading mechanism of multi-source open sharing
W it
]

IR RFIEE

gRshnEss || EmzexmEEA |

(IS
WEEL

IR

AN Sk

10 B Frpr ki 1Y

Figure 10 Flexible coal supply system!"

30120234 - $38% - F 147

R SR Fe T BARBER KRETHT
KL TR AR | RS ORI AR LR & & R |
RS RRER A R AR | S MBI A & /A
A AT BRIR A S B A A R 2
BIFRFA, HEshnT wA: GRS AL TR S
JRR S AR . 7 R R
222 o PRI R E TR L Tt AR R R

REAMARFRAETRE FHBLIRE, AT
R A 54k &7 RE A B — UG B AR SR
Ua . k. . JECRUG A S L B TR LA
STV AR R A% G L DA SRR
BRESROTTR S RVERA IR R

FRIFA#RN T 204 FREARSERT X
Tl I R R AR G R 5 i e A 5 18 S B R B
W SRR . B Tl BB S KRR AR |
4D-GIS EWI AR | 0™ 5G s fFHA . I
AL ER R SRS (AR ) JEIIIESE (VR) AR
I REH0E AL 5B TR | AR PR BE
TS BEREA . B AL A SR A 4
AR,

GETFRBARN 204 FTH T KRR
T AR IR IR T8 R RSB ATk
LB R E AR L T AR [ SR R X R
MR A, B-2-dh-IF “Pun—&” WA
(1), DA 2 A f DA 2540 20 Wil R Ak
P A b S R R PSR R
2.2.3 Jm ik AAGIG IR Bk &

KA il AR E ARG LA INAH ISR
HRIVEE, 75 TR L= BEIEA BURY AR H M
AT AN SR LRI, SR Al SRR R o
e S B R R ICR TR, 95 SCRar=Jkali; skt
TR RSEHORTBOE, B8 TR 77 iAs

Ho 5% R E M BAR A KA R, BT AL T R B A,
Ho MRS A D R RME H , TRAIEET RRE



chinaXiv:202303.10163v1

ChinaXivO O O O

F A TREE RS RELREEERS _

HE Tl ST
BRERERS

Bl 2-%-3#-4 “wia—R BEg

Figure 11

I RAVE, MM RAZOHAR . BKER
PRI, RIRFUKEWHRIE TER, Itk &)
FERFA . BEIEARYOE, RMGEHBA | (4R
REFHIHAR

ik R bk AR Ak, RAH e AR B AR
A7 o JNSERAT A A PE AR R, BRI AN S TR R
J1s MPME SR, SRR TR E SR TIAR
SRR RTHE AR . R KT, R
it & B HIACR
2.2.4 33 A o ALK AR AR A IR

HAME R FFRO LB CHAR, RIEAES
o A T AR AL ) o FF RIS IR A L 51k
FARIG, S RSAMEAR BRI, s
ARRAEFN= 5 R, DASHE I TR OB AR
F Ak, s B Al 2 iR R T, IRt &
BBk BRI TR B TR B s sk 4 1
ORI R ARZHE T T G R 5y
A T AG RS, R T AL R ARl <
PR AR S

“Four in one” monitoring framework of satellite-air-ground-well

BB ER 8 A REA, R BEH] o A
i, 3 THEREE. R R EEOR, Intk
AREfia . MR, R A M
BT HOR, AR BB SERE T o SRS T
A RETRAR A ) EBOR BUS B EE R, S n] AR RE IR
1 05 BT R AL TR B TR LR R R
i BRI T2 o o RER S Alk BRSO A A AR
BEGEIR, R IE LA 2 BRI ALl

3 ERERF VA URENSIMARIR
WREBAR

B E AR AR . R AR, R
BRI, 6SVREBEL AL, “SGHABCD” HiA
([E112) ST R B I REI™ k2 4x, FAHE E ZRETR
LA e SV 1A A = N TR 7/ Tl 7 A T A7) X (B
BRI 6 . 0 AR S 15 R L /RS, e
BCREIEA IR PRI R, AT PRFRER I R IR 4 4
3.1 BURERFIVEHNUREN

RSP TR e A IR AR, ARl AR

@ 6S Z¥5%4 (safety) « T3 (security) « JR4 (service) . %7 % (smartness) . ZM (sensitivity) .« "44: (sustainability) o
@ 5G 3% 5G i1z W %, ABCD 23 A T4 4 (artificial intelligence) « X 3#:4% (blockchain) « =3+ 3 (cloud computing) « Xk %38 (big

data) .

® FEA T 731



_ L9 hEREEL BEBSHIS

chinaXiv:202303.10163v1

ChinaXivO O O O

KA PSR

%L/

“5G+ABCD” # R ¥4k &
“5G+ABCD” technical support system

A 12
Figure 12

FEEANRY, T BRI XU P02 2 W, B2
PILEARLILR, MBS LRER . BRI & 2L
EREE 4B, SKERT o ABERT . #
N7 A AT A AT SRV T AR R A IR R R AR
NKER” - WEEIRIRRAR | ERRGIEERR . 5
PEOLZA AR | R E T EAR IR R | W ERLRI A &
HARMER . Pl A EHAR SRR,
3.2 BigHlaeRE N WaEHA R
321 ARAERGH LIEHZKRA TS

¥ SGMEMLs . Bhbn . KHEE . KBRS
—ARAE B HROR B KRR S AP

o757 S AT P W I 55 °F- 5 FBE IR AT Ml Aol A=
BATIREZ S, TR RRIR 50 iR Bk R T &
(E13) , Sl =l 4 RS B iz 7.
322 AARAE R 57 WG HARAR T & B E

TEREIR SO A M ok 2 507, B R REEE
REVR L A TR (5 R AR, IR R IR S ik
AR5 (B14) .

INEERRAH 5G R R M 4. IRIME RS ES
RH AR, BALRA SGREFEME™ (F15) .
5G RERA M F A ANSS . YR EATFT HIER
ety 5G REIRL M LB AR IR S b2k | I 2%
AL SRyl 2 A A

RRLGT LXK BEALIFRLELS . WEUE
REZPERR AR5 07 W (L 405 it Ry Bl ) RE A5 40l KB
WATREEELAHETEE (K 16) , REZFEK. 24
MEFZ B, Ge— e Ak i AL Ao A =Xt
SU, PR AR MRGE L R . T RS
WESTHT BTN, S AR R IR M e SR M T &
SR R AT RIS AT, SCEURBE IR AL P A B B i A
HTHT

R 3R R 5 47 b = b itk B T & o IRIE

W

Ej

EXRgERST LERTFE

REFUETE  SEESKETE  ERARERTA IS
75 ST MR ERS A ‘\\\\\
HABIEREFE SIS
e MR o
e 5 -~ R fE S EREH
IS AN = I RIS BRI
= —
Eomen / REGBAFTNF &
BEIRE Wbl PR T A A
RIS BRER N RIS SRER T BRESREREN
PR RERGT TR EBRERET HEIE SRERIT
B13 ARERLT LERZKRATE

Figure 13 Modern energy and mining governance system platform

32120234 - 5538% - 5148



202303.10163v1

chinaXiv

ChinaXivD O O O

A TRELLE %‘ﬁ%ﬁ@%ﬁsﬁag_

EXIMTRERL IR NERIE5GRETRMLE RERESH L ABIEATSRELIEFES
TEEEERERLT HBREEFIEE R EREREER L
iiz BIR 3 &
EF‘TS%%%&“HHU ‘ _ ReEF
" bR il 72 BRI e
=9 T 73 EIEER)
/ﬁx ((( ») = géér?a
= . g 5
’:-WE{D/EK\% o B _._{i> IR | EBNE
SGEE DEHE 5GERE LR )
0 2 BEE BOW EEBERSE FERETS 5
(s B RERIEM SEFE 1 Lo ﬁ.?é%;“é
BRZRI
omEmm  DEBE ﬁ:\_ﬂkﬂ\ﬁ BAERTA
5GHETEEM =F8 pr—— BER
X%f;%yﬁﬁzﬁm : = AES
,,,,,,,,,,,,,,,,,,, pEREEERR
65\ neRREs
SR B R %.. ._.'_ X bk s ER W IMET A
c 5GBS MEITE 5CEfE =
C;) & Hif  REER ZLW %i%g{’ﬁ
o
5GHERAR £

A 14 ARREH LEZKRFEIEIE

Figure 14 Topology diagram of modern energy and mining governance system platform
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High-quality Energy Development and Energy Security under
the New Situation for China
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Abstract  Energy security is the cornerstone of national security and stable development, and high-quality energy development is the
fundamental guarantee for long-term national economic growth. This study analyzes the complicated domestic and international environmental
impacts of the ongoing Russia-Ukraine war, the United States energy rule, and the rigid demand for domestic energy consumption growth.
It also analyzes the uncertainty of domestic energy transformation and development. Then, the study summarizes the enlightenment of
China’s energy development. Furthermore, based on China’s energy structure and resource endowment, this study establishes an independent,
controllable, safe and reliable integrated energy security system based on fossil energy, and develops multi-channel energy development
and energy reserves. Strategic ideas and technical routes to support low-carbon development of energy transformation are formulated
simultaneously. This study also proposes the establishment of modern energy and mining governance system platform, topology and
composition: 5G energy private network, energy and mining big data and artificial intelligence processing platform, blockchain energy and
mining industry cooperation supervision platform, provincial and national supervision center. Logically, this study promotes the establishment
of an all-round security concept for the energy industry and a modern energy mining governance system, so as to ensure China’s high-quality

energy development and energy security.

Keywords energy security, high-quality development, comprehensive energy safeguard system, all-round security concept, energy and mining

management
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