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Computing power is abstract, yet its carriers are tangible and visible—namely the computing
infrastructure represented by data centers and intelligent computing centers. Behind computing power
lies the support of electricity. According to data from the International Energy Agency, by 2026
the global electricity consumption of data centers and Al is expected to double, with total usage
exceeding 1,000 TWh. Traditional data centers rely primarily on thermal power, and increasing
energy consumption directly leads to higher carbon emissions. Under the “dual-carbon” goals,
the computing industry faces urgent demand for emission reduction and green electricity, while the

This work examines the trend of coordinated development between computing power and energy
systems, exploring their deep integration across multiple technical domains—including new—-type power
systems, intelligent heating, source—grid—load-storage coordination, and smart microgrids—to support

computing power; intelligent computing; thermal power; green electricity demand; energy

Abstract :
construction and operation of data centers confront severe carbon—emission challenges.
the development of green data centers.
Keywords :
coordination
5=

BNVEIE AR, R R S e gty A, Tl seFepk i SEk AL NS .. SRR i SR IR A o ik

o AIFRLES ST, FANRERTT . AR RS IAEsI A fere RS e Rere U R = i 55008

IR R A

—. BOIRBFEFEDLRNEESE

FAERREREAR A, RSB R REIsh 1, B
N BT AT RO ) SR A AR S [ 5. HL 2L
BT PO B DA SR 2R DY e R IS B R IR RE T

EHEMN: £EE (1976.10—) , B, WEA, AFAH, AR,
T T,

KA REIR . H ATFREZTE T sy 5K Bodk A s it &
Jrel i, R WX — 1 5 N S R R SRR R
PRRERE . SR, ST AT DU AR AL SIS ST AR RO AR

AP A SO B A T AR A SRR TR BeFAL. 5T
Bl BLEEAL BdED . BIO O ARZ Rk a 2,

BRI E KA REWEAT, B, HAWRAEEFRARGIE, HRA B EORE B O — E AL L

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 063



$AREAFE | TECHNICAL RESEARCH

Bl CPUSEHRIE -, IFmRssas . U R st
PR, MR AP AR, WO SEAL
\ REE . PR AR SR H AR 77 T

4nak
e

—. BhEgRRR

BARGEERITE S . W&IBE . S fetE TR a
BTy, R RS A A SR R 55 P, S B
BT IR (R S R 4, RME T, e
il e amiE . GRRRRERHIE,

WL R G LIS B A RS, DA REVR £
IR RS, SRR R A M SEBL X" BAR
G AR PR 2 — (R R O R R A “REESE” T
FRASEHE, HEsh B IR AR A P B R (e /T T A
R+ AR RLA R RO T L R G RER

REJEANSIS, —AMEETARTN “IUK” , —MEFEG “3]
B WHEMGEE MG R ATT R R, SR RETR
FATWEE T, B R EEA SAE:

(=) BN +EB

BB SR BB, IS TR
RER HSEG NS, TR RN, R, arder: . A
PR, LEHETEGFRIRSS TR B FR G VA R U T SR AT A A B
BRSS, RARMEHEM SRR IR AR & ) R
WL BREF BT AR IR S0, M R SR
WAE R R IB TR, R HE S E SO, T
PR NGAL . E, B kBT Y

(Z) EH +#eER

HE AR RS B B DU R B RE B 5 k45 A
o, (IR . AR RS DA A8 HLRE Ty T A8 & T 4
Ft, NS H R [ REVE BRI T AT, [RIET, BB R R I
A BB R G R T RIS IR Ty, EILARNS T A
DA IR, B AR AR SRR R R R RS, SRR LG
W R SRR AR PN ST I, (R AR VR R G LA st R BB
FHAEFFSCI I S e

T AVFEIT A DA TS e XU HRE 3. RS
I T 27 5 A v 1 N X 2 S L e o T
of R B A T KB 00T, PR R A5 M R it (3 SR A
T AT RE IR G (i A, AR R, GE
5 S OAN S T KR 1 22 SR ORI B SR, B R
RET U U R i 2

=. REFEBNRFARE. £5F. RENTEER

a

SCBURGARIE . BT BRI SRS RRIR R A, BIRAR
G R PR IN SE B e T4 . A A S A T =
ANBEFR, REX—H AR IR =" o Hrh, %
MR R B AR, EVHiE R HRE R RINTHE, T

=

I

TRBRAC T2 REIR S A E AL LR TT 7], X = IR A AR AR
Pho ATHERTHOGEIRRR, FARERSH BB RANX
=ITHIIRILY, (EIEAME DU = R B I A, FUIETE A
CTTRE=T o RRIRIAS A BLT AT RS KO FE RO O 58
o AT Zad g, SR # RS sE I R
SEHUREII, T REE AL RSB DR S SRS I S 2, AT A
Wk EIBF Rk

H T8 RBIR A LB A AR M A B RORAIE, e Ll i 22
TR 0 4R A AR < O AR A I B R 0 S5 8, A
ST AN A o T RBYEA PR A T T AT S A
G, Pl AIFOREETRAUR . R, it )
SERCR U TIN5 BT AR U R P S T i RV
R L 2 B TR LT AT SRR

M. §7 +eEFEWMAER

HUAT VLR 7 SR fe” HORT B &, BT ) &
GEESL I BRI — R ER S, Bl REIRI S AR N LR A
o [N, BRI TR, SEf NTE L],
RS SRBTINAE  CR AIRSS . WURSTD 515 JAE
RN, BTN AR Gl R, I ERORSE .
HLOACER . NSRRI RRIR A AR A (A
i, FEBBBATIERIN T, M “8 + il A5
[

(—) BH + KEEBREIEH 5K

K1 A BT M 52 B T AT 0L, B LA
AL BRI, IR B A R AR, B — ik
BRI IR AR T B R I AN TC L BRI A . ST
K7 L DA R B, T LS U R, e A
e

(=) 8 +tEeem A

WIS RERE R GBI TR . 028, HE, WTLLE
FHERER GBI TINE TR B PR, A BRI DU SN e
HIL RO A3, WERAECEE, RIEMHRERSITE
AR, T A 2 I RE R SR, (A
T ROEERIR R X 2 AT R O R VR, AT AT 2 52 B IR AR e 1Y
TATTRES), EMREIROE A AT IR N BN P S, Fedh
¥ AR REAEOR I AR 2 4 SR T BLR RE T T T R AL

(=) Bh+BRMBRE

PUlESS - et eSS E N I VA i A s VA RN O A ]
AU, W1 BOTINEE, =ik, FOMEE, AR ST
PCRBEEYE . g5 9, SEEM AR TR, RER I,
R, RMMIE R ARG st SN . B
AT LA S AR A R M BEUR, TN & 2o T, AR s e
BT RAATREIRA e S, R RN . R, Hshig
Z 2 Z2 FOR RAR AR DR R T (I3, T T AR 5 A 4 i oy ik P AR o
BB AR R L, PR AN R MR 3D A

i

064 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



Wi J5 AR TT e P o Tt o i A FL O R o SRR 2 P
AT, SRR R SRR R, SR ML AR
MR 55

(M) FEREEETES

DR . HU BT BT ER A AL R G SR ) R AL B L 9
B, THRITREERE I G R s AR R e
B, PRTTHTRRIR R BRI A SE I P A AL
9, ARSI BT R GUHT BRI Y. GBI YRR RET — K
BN BRI Sk, SR Ui R
GAEARE R, FRERMN ., AT R LY, BEME
PRI S BIEE A A A R A A, RO H O BERER
o MRITFE R MY NEERTR IR BT, FRas - a i fitante s,
Hlarfr O B e T R

H T XA IR A AR S P g LASE i, 26 vt m]
PR O RISERR A RE TR, M S AT ARRRIR ) 2 Y 22
BT RMeE o ARABIRZE i, Al PO e R AR IS 5 1 LA T
WA ED), DMRREA M TR RE R L. ANkt 7
—FRURILHTT S LEASI e ER O A KA, SR
KAERER G A RILE; TR M TR b R B A T 5
Mo ZEMSCTIET, FELRE 5 MM RRTHE T HE W BT
&, EREEVRZBE I ARIGENS 5 PRI AR 1817
e AR RO o

h. ZiREEIY

HEEEIT RN U RERE D, R EAKGBIRGU R
MR AEEE e, FRE YRR FRBh IR AN fa ™ g AT 1 B4
e, R AR RO 7 i B BT, BB vash
RN E R I AN ZE AP RE, JFAERR LN (] F g S [ (i v,
MIBES LB L T AR E B H AW T, R
LM ) . BB — F R, SRR 5
e BRI . BOR SRR AT A RBFT A E Z AN BT
BFBLE . ARERSLBE WY, bRk, iR s
SRR SRR S, BRI RRIR AR T I 0

24k

Z YRR SR SRR A R TR A2

Aok, EMSFOIER ., tl, HRmugiessiun
T AR, B TR DA AR R P BT B
DX, AR BRST D k20 R R R TR [ 1) Pl g 2 4 (B
He1o ARSI A BTt — P (R B et 5 SR IR
BB SRt fr. BT AR I M IIRE, MRS, Zdn
SRESIBEIEIE, R B TfEsh L G - B 2 (R I
W, RBATIAXEEER, G A R IR P SR, FEARL
BEARAZ By A, ATt — 25 I R 5 22 57 5 SR 2 5 1 Rl 5 0E
Fo  “ ARFSZ QTS 7 0T, 48 A1 & LIV Ak 55 A A0 T
IR AR 7 Bt Wahae” o REPERET TRE
— B AT A E G B IR RS DS RO e, Al
BRRENAES, B IS 2T a G LR E R G fT
S A AR, L, GBSO SRR T — AL
K, sEEFA PG B mER, W AR
S, Fle5] Sae @l GERE BEST 0 SRR A AT /R .l
FUCE, BRI REATIE A R R S P
IR, WK R AR "

IS K A G T R, B Rt S A G ™
A, FIFARBATEEOI PRI, ITIE S AR 1 4™
PRFAMARE T, RN G S R IR 20y, BT
Mo ERIESN AT SR O SE PR R, 4
R SR IEIE RIERG BT . IR R B s
MEROTI e, TF S SRR N R IR, =%
MEARRE. AW, TP Rk SREE A S, AR
BB U I

FOREFEE SRR RN A5, RS " H
PRIEHETIZOL T, BARGEACR, R, e, LRI
HLEE A NIRRT I T E N N 755 R HERTT A E IR
B2 2 E ST P SE Gl RPN S TN ER7 5
SR 7N R e R S UGN - A I N S A AV Rl R e SV v )
o AEFRIIATIEREN N R F R DL FER R B SIS, 5
Ty EERE G T S HOR TR B —2 42T, AT 857
PSR

VG R, ALSE . B + AR SRR A R (). 480F ,2023, (11):23-25.
AR A g Rl LT AR AR (2024 4E4 H 12 H 09i))

BIAEMFIL . 52357 AR R B T BB LA R f A e (). ThEFriliaf , 2023-06-16(003).
7 XS T REU B AL (D) RIS B |, 2022, (08):86-88+90.

[
[
[
[
[
[
[
[
[OVIMEST B AR B DT REIE M D[R] AR 1)) B2 F S L2023, 43(08): 1.
[

T WRIGeLT BB | Wil | 4 SR RIRIOER . REREN SR AR (). TR ERlABEBET] 2024 ,39(03) : 528-539.

SUABEETL , MBoehE DL IR RE” SCBL B IR IN]L AR HR ,2024-03-30(001).

SIEBEE , XU, FB0k | & B85 | R N I s BT A R (). M58 2024 ,(S2): 316-318.

SIXUBL, AVINKR | FERIFT . KPS BRI AL AR T (N, P VAR | 2022-01-24(013).

10E=R, BREEE AR ECK 5880 - K8 - E 5 R U] 72 &3S L2024, (04):189-202.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 065



