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Figure 1 ~ Multi-energy integration technology system of “four mainlines and four platforms”

® FEHE 17561

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



R UK FARIIIRIN. BLAl, 25 REURIRIT ST
BT HAA ] 1A BB AR AR Bz 2 Al X
R o REM I BRI, SRESCILAR B HIHL
ENLS®

2 ZRERGRAGETCHEEAEZ

ZRERAL A S AR AR TL, RO ERE K
SRR MM, T R O R X3 7 5%
HEEZ R AR MR, B2 HR 1 0] 5 1l
MERS 0, ACESEZREMA IS SR L, &
F iRl BE KL E YRR ST (LT AR <K%
RRIRT” ) SEAER M BE & VR TAE RIS A Ry, 4Bk
db. T IR 3 AR ZES RIS R . iR
FIEEARBEAR AT IR
2.1 BAtEmRE IR X & BRI ST
211 L R A 5 2 s

“WaE” BAFT, AR AR AR AL B iR
FRGERGFEMBER 2 Rib Y, BRACHMAZT
EREUR 4 =7 MBS, WIRT T 2
E KA RSy, RRE CTIRAREZ” TR
HREw” CTHHRARRE” REESH, REZHASLT
AR . fHR, X R AR S A S I e 55 T
. NBKEERAL T2 EKE, FFRFMY T G 5%
s BRIERAL T K R AL T s, B AR T
AR AEAR T BEVE M S5 R LUK R T &, R
FE V5 Y RIBRHE O 2 B 2 B ARE A S
2020 AEHirbk A T BRHERC R 29 1.6 120 SRR, B
A A 7= S (GDP ) BRHEGE 4 1/ 578 (2920421
SEEIKCEI 445 AIBHEIGEE) 45 Wi/ (2924
EPEIKF19 6.3 1% ), ARBREEAIZSROIC A Y],

AR ELA AR A 6 KR AL S A A A, BT
Ak b win ey Eab e otk O MIAREE . 0. R
L OCAERRIR IR E A, 2 E N LI Z R AR T R
BIX, XNZREREBAR S P R f T A&

3w

B

562‘2022&-%37%-9‘%4%

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

. @ MIdkC AR . SIFR IR, B,
T aE Tl S R RE TR Tl iR R F Pl R 7
NERERAHARME T EEE R, @ fikE 42
] PN AR AR BB 1 250 A X . B ARIER
SEL T ZIEFR T REIH , T 25 A 50
WAL TRLOHOR , FERFEIRAE 21 E R E
HH (8) Rk, HER T hEREEBEN R
ZFRHITHLIE . SRR AL s 1AL TE A T LAY RE
WA F A, ERTUE ARk, Pl iR AR
MR . R AP AR AT R AR AT &
KRR, AAERBNZEE BH, o ARG X St
SCHERRME A . @ LARIRR R A3 1 PG ¢ U5 A
X, JERREARREME L 2O UL R “BK”
HARSLIT & e AR IX, ATRER WUk Hir
SEPRRY S PRIXE I, B ORI .
212 FHRAREH

SET M X LRl RSk (R BR R R TR, TEH R
ARG thERFEB S i, S A REIRTE I = AL
F &R SHAEA . PTHA BETR 2 58 1AM S HUA N
HI L RBRALE RE L Z ARG 5 X UR TS 3 A, A
HULZ B A MRRIE . DLREIRF AR Sy 5140, Bl
SRR UE A 7= L T SRR A A 1 B VR A A 0T
WK, © EH BB FHZSETFLAN 58645
R SRR R IR AR R
THT A I b 0 BE0R AR R SR R L R
ERIH . SRR B R SR . KRR ALY
FIFH 4 A 4T BAT B AR TS 18RS =l il 5
0, F R R RO R B R L R
BT S A B — e IR AR L B —
RE BRI . B BRI S iR —
PR . BRI R A SR 2 B
FEAR | I I P )0 A A S PR R R AR 455
HEARIRTIE, @ 5T F AR S i LA 5
At e SERFHELURTRE IR A AR BT ) R 5,

http://www.cnki.net



WEE BIF FHEDEERERAR SIS AT ENRERE -

IR 5 AT AR B IR s AOR R 22 R EL AN AR 1 B
KR, BOE S A, SEAR LA A BH R i s AR S
WABR T . SERE T EIM . A FIZEAR 381
AL Sz e . KIR R LA AL 5 f S
I K S RE R BH BE 42 Vit R 22 B8 E#b
TOMEIRGERAR , HEZh T B AR ORLBE | o LL il
o @ HEHRsmH e S atik o5 BT, (58
SR, SRR SRR TR RR IR SL RN ICAR AR R 2
T, T HBR . KB . AN TER. B
& (5G) FEBAHA, EZRERA DR e
AR TR 256 I FHARE AR e JEUR L ]
FARN A B DAL R, S B0 AR (Bl £
Heo frtn, e X R AL A RETE S5 T 1A= BE U (K Ak
BRI, T A e R E bR e AR AR R A
EW N X, TR X R Ak A e R T A B R Y
B SsAE, Jefrieil, MR Tk i — &3
FRZFEE . QUHTIE R PTREEE RHT#
2.2 ITEir Wt X R B AR AT R e
221 T8 R AR A 5 R

‘W BART, LT @A LKL R
M, EERMAAEEE. BRAEZFE k4
M, HEY KAFE. HEBEAMES, TNEFE
CARBE T | A AR ST LK AR I B
BT AR R AT T ke 1L TR R B Tk KM |
R A FE M | A Tl M R R AR T, KL
e, REFGEYEPL S WEESE . ERRE
W4 Pl EEY, B, LT
TR e . 7= Ml 8 P Ot B 1 ), AR5 AG
2018 4FIL T B BRI 5.4 420, 25 [ R HEL
B 5.4%, E2E M (AR, EEET) dE
55 6 {5 )70 GDP WiHERCE: A 2.3 W kK, {7
Ja A FEHEPECR 6 1

AFITTAE. SRR A, FITRER
BAE, W BMER., ATESHHES LR RS

L
He
P
He

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

It e e m T L. BHEAIETT N, MKIERIERY
Bt b R BE DL B AR S5 A5 oh FE R B A
LRI IR B TR L ARACR 55 R B AL
FIa i K" HARB R QU R 7l ZE A
T, RFEAZE . AR BERAE AR RN i
XIS, FTIERH SRS G0 L e BT R . 1l
WRHE AT S S PR A, HESh I TR — it
RGO R, Bt AR i
Mo, IPRIE s T SRR E S R HARII AR
RFR, HESREIIRR K TS5 T T, Sk

=
/No

222 FRE AR TR

BT AL SR L BT TR, VEH R I
TR A S A RE R T ORI SR AR AR
AT REVR 2 R F AN SRR FH . Tl AR B/ 2k i 2
W3 MNITHIT R ZRER G LR Enit, O E1 B iR
WE B AR HAE AR T, IMRITIT T YAk
FEM LA ATERN , 25515 7 A A BR 2 w1
il 1 H AR Bl R R R A BT i AR A 7, B IX
SRR AL R, TR TS A T 2 e R
i, M a ARt . Sk kR, @ i
e B AL IR % A AN S AAL R R L. ATRICIT T
ML, e REAR LR SR, IR AE kAR
PR IR 28 TR S SRR M R R F o ARFEIL T
SV R0 v N 5713 N o NP AR N e A LK
P SO o BT P R TR R AR 7 o) e
R, AHAT R BT KRS RE R AR L4, TR
LI RE T 5 1 Z A G R e, Bilin, #Bos—1R
IR BB A RE TR T, R RE i b OGS
R BoDFOE Ko it RGBT DAk U R
W, IR RS SR BE A X XI5l A, P 0 . 37
WHER .. @ ifsh T A Aks/ RaiifE B it. Kt
AL T 14 R AN Al R R A BT AE £ L Ak T
MR AR, HESEBE IR AL T ST EL G & B . B

® F A 127|563

http://www.cnki.net



an, BURAESE 20 T3 /AR R A 4 TK S BEHOR
TARYE . W& RV B R, KA Tt
S BAR MBS AR e, HEBhL T A A
RS A HER ARG 2 Tl S AR
2.3 WZRH|H oh BB e #a it (X 4 i 4R BB 3G K AU K Bk
RS
231 TR R RIS AL
LWARKERBERRERLETSE —XE, &
G, TR TEAS 2B AME
&, pAFee . RIIRE SR, LRk
AREVRIH 2% 5 — K BB TR 9% 2 88%, FHrPbimed 9%
b 67.3%, ML 5L SN B LU TR 66%, MR IH
e . RIEHIDAGTE, TR A AR
HERCSEEZY 10420, 2 EBRHEBUR 2 10% A4, A
PIHEBCEEZY 10 W 44 Bk, o T Ax 7 AR
(PS8 7K LR RS 2 B HE ICZE 4 R BRHE T 17
DUk e, SHBRIE SRR AR L R S
FROGHY Tolk 1A R MM AT BE A HHECR
BHELWARREEHBIRETE, EBOLAEA
AR A AR R FE KOG ERTE. L
FHE BB HEDEREIR S 1 B L 25 A P 8, S Re IR 4
EARBR LY 5 A SIS AR R IEIE, 4 E RE IR
RSeAT e AR,
232 TR AR EH
“WEK” HAR T, I AKARFE TE IR S 7l 5
i, ESESAR LA AR Z R B AN SN . Tl
R/ ZE R T AR T 2 A5 T R 2 el & 255 il
@O 3B AR S R AN 5L AT R
M E X OBIR AR E R, AR, HEEE .
FERESE A ST I W] FE A RRIE 2 AR HAMRIE . F At
i EXZEG R ARG, @ TO7 T R X 5
b, HESIEE XGRS KR BRE T

Lg% “OefR+” S, #HE3h T 1 T REKOL ik — A
e . DRI BB AR I BRE . EAERE . ML AAREZE
AR, RTHEE WA K. TR
MBLEREF- &7, JT R AT AR RE IR+ R MR BE LR 5 7
1, RFELTE A KIE U REfL B R SE R0
FORFACFRD AL, BRI RGs iR, T
AR T T IR i S B, TR RS A A
e, SR Re s — It h s, AJRARE s
A WKIREZ @RI . PN, JHRZRERE KR
et KRR = RR T BRI, H A RE
2 FAZ REHE AR ALFTHAR . @) 3 5h Tk AR ek Fa i
A2 e T L. FEOP AR R ] AL RETR . % RE
il S RE S AR SR, ST AR . R RE O
e, a5 BT MRSl
B R R L ARBR e i e, WAL REIR S
AR A BEIA R B G . T ARER BRI R PR 4R R
RKo [N, ETARTG, JPEHE. 6 (i8) |,
. R R, fEshE - Eaife, A
FEREIRH R EIER R . SRESCH . IRt HfE
7l B R M A A SRR A T AR R B TR
u, MEEERETEACH . R HERESEZ SR )

AREHES

P

3 RESRE

ATLABL, BEE WK ATEhRIDTRE, ke
TERE R S S8 I — KA AL D HOR A . H
I, WA LASE BB B S Bl DX R (B AR
By, VISR BRI Eh 2 R R, SRR
X HARSEEL, 3RR WK A7 st RIS
TE 1 O AT, 33K 7 2 B 7 Y DX B AR S A VA
PR . ARSCER I RL “XUK” BEIRHOA X IR 5 s ity
BB, I IE] A D R DX F R TR, B R

OBEREEFEERZRNA LA BRI HRLE SRR EEEAKRTS E . (2018-01-12). hitp://www.gov.cn/xinwen/2018-01/17/

content_5257607.htm.

564‘2022&-%37%-9‘%4%

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



WEE BIF FHEDEERERAR SIS AT ENRERE -

AR RN “—| T Racfor %, 23h 2 R, R, BWE, F. R B TRBAEY S
BRHHE I 4 A SR A A0 B 1 P, 04 Bl A 0 P R Rk SARISEAMA. T EAFREF, 2022, 37(4): 491-
BFFEEAR Jy BUS R P, S O FAR %

F A R IR ) A B AR S0, F2dg g,  “xW

W ATITRER R — PR, SR PHE R Perspective of multi-energy system integration. Bulletin of
ANEATB, ARSCHNEEY 3 AR K A REACR 4x [ By Chinese Academy of Sciences, 2022, 37(4): 491-499. (in
AMARIE X, e R EBEpE b R e Chinese)

ERHE S R —ERAMK , LA MARIEX 3 kiR RES, §F, F. ARG b K R 4

MRS . S OB B ARSI RS R 1 R S R 0 R S5 A2 AT 5. b | TARA S, 2021, 23(1): 92-100.
N Zhu H X, Geng X Y, Xiao Y, et al. Strategic path for energy
PITH

Cai R, Zhu H X, Li W J, et al. Development path of

energy science and technology under “dual carbon” goals:

4

revolution in Northwest China in the new era. Chinese
BETHE Engineering Science, 2021, 23(1): 92-100. (in Chinese)
4 Ik B EFRILTEEKEALFTEKA—TLTAE

ZFITiKE F. AR B AR, 2021-01-19(04).

1 BF, $F 4, TwAER, F. A0 HMERD R B
IRZ. b EAFEEF], 2019, 34(4): 385-391.

Xiao Y, Peng Z L, He J D, et al. Science and technology Wang J H. Strive to realize the all-round revitalization of

innovation promotes construction of new national energy Liaoning Province—Interview with Zhang Guoqing, Secretary
of the Liaoning Provincial Party Committee. People’s Daily,

2021-01-19(04). (in Chinese)

system. Bulletin of Chinese Academy of Sciences, 2019, 34(4):
385-391. (in Chinese)

Thoughts on Regional Path of Promoting Comprehensive Demonstration of
Low-carbon Energy Technology under “Dual Carbon” Goals

ZHU Hanxiong' WANGYi' RU Jia® CAO Daquan’ REN Xiaoguang' HE Jingdong’
CHEN Haisheng” CAIRui' LIU Zhongmin'"*

(1 Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116024, China;

2 Bureau of Major R&D Programs, Chinese Academy of Sciences, Beijing 100864, China )
Abstract  Promoting the regional demonstration of energy technology for carbon peak and carbon neutrality (referred to as “dual carbon”) is
an important part of the Chinese Academy of Sciences’ action plan to support the “dual carbon” goals. This study discusses the significance of
carrying out the comprehensive demonstration of “dual carbon” technology from the two dimensions of “technology integration demonstration”
and “typical regional demonstration”. Besides, based on the existing research layout in the energy field of the Chinese Academy of Sciences,
the idea and four mainlines are proposed for the Chinese Academy of Sciences to promote “multi-energy integration”, which are clean and
efficient utilization and coupling substitution of fossil energy, multi-energy complementation and large-scale application of non-fossil energy,
industrial low-carbon and zero-carbon process reengineering, and digital intelligent integration optimization, namely. Finally, combined with
the work of the Dalian Institute of Chemical Physics, this study discusses the background, goals, and technical routes of the comprehensive
demonstration of multi-energy fusion technology in Northern Shaanxi, Liaoning Province, and Shandong Province, respectively for researchers

and decision makers.

Keywords  carbon neutrality, “dual carbon” goals, multi-energy integration, regional demonstration, energy technology
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