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Abstract: With the rapid development of artificial intelligence (AI) agents and large model applications, the demand for computing
power is becoming increasingly dynamic, platform-based, and globally distributed. The generation and invocation of computing tasks
are gradually shifting from manual triggering and local execution to autonomous generation by Al agents, cross-platform invocation,
and cross-border execution. This transition is profoundly reshaping the conventional security boundary of power — computing
coordination, which has traditionally been centered on local power grids and data centers. The coupling among data flows, computing
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flows, and energy flows is consequently becoming more complex, and the security of power—computing interaction is evolving from
single-system protection toward comprehensive risk governance under cross-domain coupling. Focusing on the emerging security
issues associated with cross-border power—computing interaction driven by Al agents, this study reviews the development patterns,
operational characteristics, security risks, protection technologies, and future research directions of cross-border power—computing
interaction. Moreover, the evolutionary characteristics of cross-border power—computing interaction are analyzed in terms of system
boundaries, scheduling mechanisms, and load characteristics, and the coupling relationships among computing demand generation,
cross-domain interaction, and power —load response are clarified. Key security risks related to data security, computing power
scheduling security, power—load manipulation, and cross-domain cascading failures are summarized, revealing a risk evolution chain
comprising degraded data trustworthiness, distorted scheduling decisions, abnormal load reconfiguration, and cross-domain cascading
propagation. Additionally, protection technologies involving data protection, scheduling governance, load control, and system
monitoring are summarized, and their applicability and limitations in cross-border interaction environments are discussed. Future
research directions are further outlined in the areas of computing demand generation, computing scheduling constraints, cross-domain
collaborative defense, and endogenous security architectures. This study is expected to provide theoretical support and practical
guidance for developing secure and trustworthy cross-border power—computing interaction systems.

Keywords: power—computing coordination; cross-border computing interaction; Al agents; security risks; protection technologies

=S

AR, DLRBIAUARZ ORI TR (AD $
ARPE KR, ALEREAR ) HIE AL RSt AL G 1)
R AL R A v B B ER S5 5T R
IR AR, AT RRAR AT AR YEAT 55 H br B 314 %
EARS, @A, TREFE. A
TR EPAT E AL WMAZ . A, MAESS A
SR B4 R B s ibis R, K B
Tt AL R G SR wa SRS . i, )R
£°F £5 OpenRouter £ % 1 #8 1 100 124> B 5218 F A
A, PRILT HEER R R PR K A, FR, &
HFIRHLR G HA T kA B ER, HIMES%
HH & RE AR AR H bRkt B sh A f 5 P S AT, B
W s DX S s B A T AR . PRk, ATRY
REARIKZN I ) — s B2 B (RS B 52 1)
FNHT R A BIEAS .

EHEBELTHEST, HORS. HOR
G B R A KRB B . HIMES TR
PEE IR W S BEUE AT 1 T AE AN [F] Hb
X H 4 o 2 (R, HHfE o0 g B
I X B AR RRER . 5% 40 E T et 19
B O AH B, B8 B A 55 1 FE R 08 A5 A N TR
P AR e — X 08 RO TR B RRE, AT XS
HNRGIBAT =AW, FE AR BEAE DK 30 I 4F 55
PATHEAT, HEAHHAAE TR AN TER, m
e R RE AR 4 4 2% 7 oK B 3 AR BOF R4 9 R AT
KHE, FHLE 77 SR BT L 5 e A AR 5
Ho. Hilt, g aitExgenE. B R%

002

IBAT %A IR N FEAR BT, HOMES R
TR BE o s Z BB R R ER A KRR
5 BBk e R AT el 1 5 ) S AR b
e R BRI RGBT, BRI AL R I R S PE X
o UEAh, AR REMR B BF B AN 1 1 51 8 1Y
2 AR, A SR BB R 3 O R KRS 3 o R
W1, AL RER 5 ZARRTEN . RGHR s it ik
L BB S Ty o By 3 AT AE R TP A R
BT 4 LA 3 B RE AR 13 BOAS S O AR &
TREAR 55 A%, NI B3 HOEE s Rl U I
BRI U ARG T, Bz H AL fE
I PAT R AT, 72 AL REMR IR SN 1 55
TR, % AR RE 3 B i e
AR GAE, 1 HAENEIE T 5 AR S R
U BE 5 B rp o A, TR L R R E AT G
JIHE A P e o

Bl SR A, A0 FEIT a6 IS AT AR Ak 3 Hr
B2 5P RER . O BHE T OBANEMLT
M R G % Aaie AT, KU L R T R
HL BT B, ORIE SR Ja X HL R AR E AN 2
SR, @ 4 — & BB A B H 22
[0, R g T DX 3 ) P9 5 A 55 BRI TR) 93 A
AN ()3 M X HL 7 B4 0 A R 2, LAB IR 57
g3 A1 5 RE IR A 25 0 7 3R X =) 8 R R R e il
© W& ARG L & SRR, KEGFE AR
GEMBERARZEMMBERR, 2Hr8dERH .
PEf 22 D A IR IR, A O S R
(2 2P HE R UG TT R G B AR 2 e S HE
BEA BT Lt R BT, 1R MU - H i - e



rE TR

VI = A S LN SR EP U7 ac o <1
AT 7RG B R G E XN RGISAT R
I AL TR DL o

7 LRRF Ui Bt b, AT e AR IR S 1 HL A8
HAGABTILH . Maii EFHAREET
T A AE TR ZN A2 A, B AR (R A 220 10 4 5 2 4 1)
e O RGUSATIA T i XA FPA [ 85 XSO ™
F&, HdEim. HO0. RS X, £k
MERHIE, JT =AM 5 2R H L A 0 e &5 1
] 5 X A A B A IR . @ RAEME KRR
HY B — 3R ) 2 Al AL, KA R S T)
TR F G 2 (] R EE I K, XU T RE
S E D AL F Z A R kR
0] LA Je O 20 PR YRR A RN, LA ) i R A A
1o e LR . ) 577 5 R AE iy 2 A\ T fih
KR RER SR B ¥ A2, ST S5 2 ELA LR
RS BT GIE R AR, N ML S5 3 AL
AR R R AENE, PR N
1 25 /7 SR AR AR T A AT 55 3h S AL R 1 2
HriEZE.

AR 3C B 8 HLU SRS 5 A2 LA BT AR 2 4 )l T
[RGB ERE. BEHENEFERIRRR T
BRAHARAGMKIERS 5IBITRAL, ik RS
Fy s SR BENLE L H g S R S5 5 T AR A
MEE 24, HOPRE %4, WM. &
S5 0 MBI <5 I A U, o b R AR S L T T I
2z A R . MBI M SRR EoR, TR AR
BRI B SRS RRE. 454G AL
RE 1A O B 55 0 A 55 A2 i 5 5 I R JR g
IR AR O PR B T 22 4 1 2 B T T I

—BEXREEEEKR. ARESSHIE
B

HEE L LYW R EIMESER . S
W BB AR 2 BT R
R, ANFRES TR X . B S A
ZE o 5 DX A B B A ] L R IS AT XA
(A L A, NN B A 55 BB v A7 A A [
— [ X G B RN A R IX 2 T8 AT AT
W5 H oA Chn [ P AS [F) 508 A0 R 3 22 T8 A
SR o 15 8 T B MR 530 SR ] i A R L A

WA, INAE R R AP, B iR
55 B 7 i 35 A2 A o R A 1 B AN [R] F) [ R B 4k
Chp P 3 e 3K 0 I Y 85 A0 Hcdf o SR AL AT HE
BARSS). B EERMNRGUT . EHILR. ®
ERFMER K, WARTRG. BT E.
WAEMZ . SRS WE TS R A
I 2 R HEAT B S TS R AR 4 5 DX I, I B
W SR R A IBC R AT X A 18 B 38 LI A B X
Sk B R L O AT e 1 RS s A KR, ELES (X 48K
VLA A SR 855, 5 3 XSt AN a0 SR DA IS 35 D i
o T ERUAME, AN BE R SR
oKk RIEIEABEA . BATRAEE A =75 i
TEortr, it — B g e XS 5 B BRI 8
PEME N 47 55 LAl

(—) BEXHEBEIEEK

AR BEARIRBN B ) e SRR K, A ok R
H I RER T FE ) . EBRAEIRE NN, ALHERES
YR AT 55 1R PR3 389 K IE 7 2 25 32 T 4 BRECHE o
FIHL 175 3R, ittt 2030 4F 4 BR B A0 HL T 7 R
B 1000 TW-h"™, 207, AS[FE R X 5 ) 58
FREVR VR AC B 2 5 I B . JESEHIX AT =L 75 3R
HERE, (HRHH B K2R, Tt 2030 454
H I 24 GW [ L A 25 B 120 B4 v o0 i 1
WIEH N 1~3 4, T SR MR E
J I T B S~1S AR, S E0ER 4 ML IX ) B aiE
O Tk 52 B HENBE T R BR 1o W 3l A7 7R
RE VR M 50 o 10 ) AL, 21 2025 4 K B Tk A LAY
B 2924 0.19 BR JG/KW-h2; B 117 37 0 4% % Bh 4
K, AE 7 3K e U6 B RE R AL B2 55 5K i L B B
FAE 100 BR 70/MW -h=ls A 7K P 5 sy B s PR 2
=, SN ST E, R R0
5z g I E s AR ). BB TR R
B, R IR 2L A R B — s, (i T
K v O R B ) RN RS E . RE TR AR
PFA S )AL B 5k 3[R HE B AL HE 2R 55 Bl
ARET R, N TF IR KA AL ) B AR T g R B2 1
(APD AR 254 4% B AR T [ B 32 0 P VR B B AR 4
— S T R AR R B A A% AN 3 [ A P YR AR 2
MR 55N A 10%2420, SRR, FRIE ) 558 ) SR TE
A 43 A P AFAE S A S B L 5, BT R IR2E ML
o B e 140 W 0 3 DX AT SR THI I S5 K R R e 7

003



BAO-BAEE

REZRE: NEHIE, PR ARSHRREE

TEABR TR IR A A 22 e EF R, @

5 355 5 77 R FH S BILR  BEUE S e U S R ) 7 ()
Em%ﬁ&%%%%ioaﬁﬁﬂﬁ“ﬁﬁﬁﬁ”
e H BRI B AR MR R, B4 @
HER U A R E =P G 3R AR R T IR AL S 58 R 4 3
e, THEAT S SN B o0 e R, T HE B 2
UL n el APT A A 25 R Xk IS4 7o TR
BHIZ, B8 APLE A F T4 0 )
BERIEEEEE, WAL RE®RER ARG
MRS E . AR IR “H i 2
SRS s RS A, B4 F P U B S
O A A R I B R S5, MRS AR K
JEALBEES (GPUD 55 7 %t F= 1) & 15 . )7 42 it
J7 FRAEHLIX o “HOHE il SR, O B E
BRI FAT AR PGB, R SLhR K
AFmEESHRIENE. BEAE. AMEREKA
P HI . “REIRIE 7 FEARTR L BE A B IS B AL
B, 1A HE A H ) F T SCHEE T R BR A P AR AT
M JIR S, A5 H 77 #E AR I IR 55 I (B S B s
B, B, BN JITH R K AR AR ) HR At
Ji e X, (R D) RS AME &8 5 5L 5 )
WA S I BRAS AT, AT T B e AR 70 T 25 B B )
REVE T (E 85 B3R 5

(Z) BEXEARESERK

R LA SRR AL, KRS KRB A
W SRS . B XA AR 3 A
prBe (LE D

FEAM R G BL, AT S LA AL
PP LPAT, HEREGRRT R — X RS
BRI B AR SR S S SR B R G, T
AT 55 el A b S FH 8 58 HAE A R 45 4 b 58 BTt
o ZM B SR S AR A L @R O A
b e X E s s SRR S L, AR
EA /0 NI~ A BT 1< 18 1 VA k= S LBV
W. HEMAG EZ@ELENE T fFRmp, 5
RS TT 3, T REdE L e 5 o R 40s
TR Z BB FIAR BB A S RbbLAL
ARG, ZEE T 2l B0l 55 T R IX
B, 12008 b Miz s B g p) “ i a”
O FBERSREEE RS, MMNE 7S
e T B .

TE 75 DX IR P R B, B o 25000 PO
K. BEMLKREITE, RSB ER —ER
B IX I PN ) 2 AN E s rh ot 2 [RERS . Y B A
WRAEEN s RERE. F—aREHaEENZ
A XS EHE O 2 RIAE S IER, W AR
BN AN [ DX 3 B 4 v o0 22 18] B 9747 B 40 A . R
IR AR B 2 AR X T
5 SR fin 22 VG B A YR R R SF & b X O 0 B
17, SEIUE RS e YR A4 2 R 1 2 (] JU e,
RINTTRERTHEH R G A TR A A BT 5L EL A 4%
AR AR EMAENZF S TE. HNEE
W TRV SRR, R AR BRI M 55 57
Y IERE VG ML IX T T FIEAT, AR T e
FRA T 785> R T H eI ZEIR . T EAT S I

A L ERR AR B 5 DX 3 HL SR I o B WA BB
é 4L 525 = N t ( o) B
[ 2% g2 . O Ak
il Z'S:flﬂ':P»L‘) Hw ﬁﬁlﬂgqj L Hw T¢ il JC/APLE F
g | ESEZRe
B it B - s L
e i P P & - _______
i Tﬁb%ﬂlh bEY)ﬁT i ; ;
i é}ﬁ %3% | | fﬁEEJm ﬁEEﬁ :
BE ) BEOBE ) k-
XA X 1B
_ LT A MEA I"@%A" lngggn

004



rE TR

LT N L AEAS R PO Rl S, (B AR
ARG —RERAR R, HE P FA LS Sk X3
YSRUR T

EHEEETEME, &RkaTE6. HEhEE
Py AL ReRN RS R R, 5T Rk
] R B X 3 S, AN () [ SR B X () 5l ot 2
M ZN AR . 1B B S B 37 55 60 46 195 15 AL HERE
MR 55 AL A FH 2 P B AL APL. 23R E w35
TIHE ST, MBI ER SRS s
AbER L HLJTEFE T RE T JEAS A B KB i,
T i AWS. K Azure. B &SRB IR
FRAEARSE . WM. K b [X KA 5 2 T B
O, RSO A E 58, H, i
AWS JE 78 75 39 NI X 3. 123 /N A) A X 4Bk
SRR L, S PR G RRA . AT A
B OrUER IR DX R S RS AL T R R %
o O 1 i P o I S 1 = e b = R = R g i
ERMBAR. FTHAERESIEEE . U OB E
B R MHLIX,  DARFARIZ B A R4 i SR E R FH 2
Ho, fEALRER N A5, Aol B
W 2= F G IR KB e 2 1, F P iR &
H E BRIEE W% RS mE N T AR ER K
HH o sE 5, B DA Bl AP 25 R R
Bl AL, BHOMESMERG . PATHE. W7 FE
H AT RE R AE AR ] B, B ) BB D B AN A
A BE T A AR ERYE LN B R

(=) BEXEEITHIERNK

HL SRS T A A O AR A SR R e A ) R
JE B Ry, SRS AT A BB
IRALREGHKY v g S T R ) 3 R A PR 45 2R
MASHIRR B 5 Xl ] 2115 58 5 E B A% 0 324k
PREUAE: B3R 55 B A LR e PP S 33 SR 2 17
HI & RE A B 32 AR Bt TR R g 2k i 50
R, FAGHRK AL A B X3 N #E IE
AR NS TG 5 X)) B 15 R4 45
HL 7 2R e TR 10 Bt m o S e AR X AR 1R 55 97
i AR 525 R G SN KB (B A T fig o IXLEAR
WAL I RS HIIF G BEMZ I RS R
RERA, ALGE 1 DX ) — A s s ol 9%
O 0 FL S5 ) 4 T A 28 A DL 58 A 20 T 1 33 4T
MLEE.

1. KRG R

fEALE RERIIIREN T, AU A kA
TSER AR . G RE R FE S, A ER
RS ST Bt o TR —igE
PR R BA B XN, Bt SO, AEER
BRFEMG KR, HRGIUFMTHEW . 18175
FRONE M. EBEZHINET, RGBT
WA Z AL ERILR S ST R, 1P E
R BREEHAT. HARG TG FHldad .
DI R 20 A T AN P b AR T T LA
RGBITW RN PG BEN%. BRS.
Blhn, AESCH X o N R e R R, B e
PRAE A BN 2= i AT A 5 R T S I &P B 4%
H, AR5 45 B 28 07 T FE 0 s b Wt X (1 Kt
HLL AT, THEIE R O A B AF W 4 A A, T AR
A 0 F0 R VR RE U R 2 L RS . B, Bl
TR AL S WA SRR, SR RE AR5 AT
fr B SIERITE, GER LRI AN F M X H s o
L) F SR AS R 3 A, 3 TTHAAER TRET 6 .
AE P28 SR T TR R

HL RS 1 58 L AE AR ot AN O S A B D
PN, 2RI E RGM G B AT ),
RO RFE R BLAE 2R G010 57 th A b g™ e D B 38 A5 14
S5 77 BEUR Hh  — E h L T R O e BRI T R 2
HL 77 A A AR A H B — DO N S KR . 3K
Ml FOT AL Bl R SIS AT N RE, HH Rk
FARAANMESR T ZRPBERREME R, —
Ji, RGISATIA TR A RO A )
TREY ROV SR SR . BRER. BT A
PO R BAORGEANZ ZEHM, £
I 1 S W T BE WY R O 1) LA A T A% 3
T35, ARG A e A G A X3 R A A
BHTE AR N ARBSNR I J1° 6 38 {5 5 A 5
TPz il 254, B oot B 5570 S A AN A
Mook 55 TSR toE , T H R B AR S5 1 R . A2
SR (R RE N, A 55 77 28 Gt (0 AN E PR IR B AR
MT ARG MIEITER.

2. AL

&G SR, AR BERIRSD T 1
S RPL M SR B 1k ShaA e, gEY R
Rtk A% G50 B W P S AR B S
A ISR KT G — B, AR 55 R

005



BAO-BNBEXERE: KNEVE, FHiFRASHERE

i, A HARAEO [ e, BAETYREES —Em
AT RS, TR AL Rk o, AR5 A2
— IR R, T AR B AT 55 AT I 2 A i AR RHT
MITH G R s B B PR 7E AT AT 55 3 72 Hp AT DUAR 4
w4 gk sk A B AR S5 . U R AR T R
BERBE A, N B2 A S 5
FEEL M, ARG FeEdE—BEOBAZL
Tt FF Y5 A0 P A TR IR 5%, S FH P B R AR TT DAAE
[ — AL 5 R WA AR A . B, f£—XE
FATE AT H, B Ao AR v AR 48 AT 55 75 SRk £ AN A
BT AT HE3 (i A TR 1) MiMo. Minimax
Llama RAIBLELD , FEAF =P G 8 375 55 2 15
DHPAT o X P 2R 2 S sl S B,
5158 7R P AT R 4 T B A DR T [l AT 5% ik A
1) S B 4R 5

X —8F, HHE R =5 AR
VR h s — T G R E A AL 4 P
fE, HORGFEEdR—ZNEEAFRFEM
BRRSS, AHTHEAT S5 BRI AEAS [R5 15 s 2 ) R
VI SR RS SRIS B S TRE, BRe
WRATRRHEAT 45 TR BEALRE )y, RURIRAS H i &
ARSI, BRSPS 1 E s B .
FEVRIKN R B INZA4k, fEAESRIE A, R
FIFH A CAAL, 1 I FE AN 0 45 IR . 1530 1
MR AT EEVE . RIS R R Rgm . B, %)
WENLEE D R ERAEEE R RESH I RAM
REEPRIATT, —BHARSARZHE. FHRAS K
s AP BT, R R W B
JRHC B AL 5 25 P OTh R T RAR A, TR
T RGHEIT

3. A REAE

TE RS B, B o A7 e R T
WU A R A AR o A% 8 B B A0 o] B —
IR BN, AREAR AT TR A 5l 5 AR X R (1)
AT, AR N A B o A AR E R SR
FEPS B )8 HAR,  Hdf oot 4 fer S 00 HH B R
A5 S IRBNRHE, D2 75 SRAS P b A< M 55 S
WSE, A2 2 BT AT 551 R . B R
W& B REMR TR AT A B . DA B oo Ax 1
Z—WZIR2ZE ], KT AL AE 24 4R o
Hym ey, F A E SRR B 20%0,
HHE A B 07 7 3 20 1L X R L 7D R SR S A R ) R

006

T RRAR 7, AE R VIR BOM HEL I IE AT P AR B R 5
Wi o AHNLHL, FE KB A AT SR TR A,
KB R fel il 2 G PR R F— X
(B hoC PR AT AT LR R IR 8] 7] RS  7 SR 2R o
B, RIS B R G ) A Y B OK )
TEM .

Ggig A A0 BAR AL =05 T - il R LR R AR
A, B e S AN AL R A Y 55 1 K OKES
1117 A& H 5 (X 384T 55 3 4% BR fE 7R 41L& 0 ) Ak e
G 22 18] 73 A (T AL & AR AR A, AN TR X383
B8 H o (1 G K AN P 58 A A ML R SR B e, T
& B ORS¢
WHORIEE IR 2%, Bl PO R A H A E R
THARGA MR, BATRHERRFE TR
WAES . WEMZE. FEEORE I k. Hit,
HL B 08 05 58 L v R N 0 DA BRARAE HL D R G
ORI R TR, (H 5 — BT i 445 47 12
Z 5o AT ARWA A 55 H U 5 fiE
AR, T LT B AL BEAAT S5 AR B AP
AR, ARG TR, 5 XEE
FSIEREICTF IR s LRI R R B DR AR, H
AR BEW BRI T e AR 55 SRR L U B R
TR R, R R BRI L A5 S K
SIHLEIANE B T R AR AR

=, HEBERXERENM

EHEESELERET, RALECH R —
ARG AR R G AR T ISR KU 1) 7, A
B2 XURS: W s . R B . R4 E Hufk
o B R e OME S N . BBCIRES 1R
fEbE, WEER R SRR S B, Bl A B
NEHE DR, S R R
I 348 AT BE [ FL AR DX SR AN R GE g . AL REARAE K
B EPATAE ST RESIIN, W 8% T Uy Il A4t 5L
TR G BB AR AN IR 9% 3 1S58
RGO Fh AR s AT B AR 3R T B 3
Al IC T NI s Y TR i U R ge o
PERBY, Mo mr DUE I 57 i N 3 R RE A
e RGP EUBURAE B, BT sEl s R
7 I Ty B S 4 1 £ 8 Mok DL g3 BORE IR AR JS BUHE
NERREF. b, —HER IR 22N



rE TR

T, E A B 22 4RI 2K 4E 1 OpenClaw I iR
gt (FrRMEEREE. 21 &EERTD,
AT A Tk 2 R DL St R AR A Vg ] BB AR B
o BUBRFEFE . @ AR AT &5 iy KU e E . N
I, WS, B . REANDZEHSHTH
HESEAZ G ) E 22 W, B\ AR K
YRS 2 18] () AR R BBE . T RE 5l R I s2 I e R
(L2,

(=) BRRENK

fE LSS S TR B v, B 2 4 A FE
JR3 IR - S 40 B A i S B 07 DR, i HL AR B O #
TN BURfL RS Bl AT AE IR R P
EatERE . XRR, AIE AT
PSR EFL AR, TAMA MRS %D,
B AS U ] 8 S A A R G AL S, T
HEZFE. 2R ZHIBZRETHEEHRS
AbEE s BHEAEAR MM R . B eEs g, M
LS WK AN R IR T5 B R G2 i, T il AR 55

A R BE R SR — AR R T SR BRI,
T 503 B4 o AR R SRR L) R G is AT 7o A
AR

SEGM s EASARLE, AR B
274 S IR RS AL BB ERmYOR, RRE
@ E hZRMERE. TAMM. EFadizmy
Ji,  BRUBEE AT AEAR S RAT BESR T R R AT 1) S 4%
i, AT S 25 T e i ke Sy o 0 B 5 S i
WHIY K, 7ER GRS SRR S5
B IREER A R AR, AR R R W] REAE ) 2t
HERE 5455 70 KL AR vh AN W RARIF e 4 T EUE TR
P2 . HE %45 i I8 AT 2 18 i) SRR E 3 55
FL AR L P B S R AR S AN R o R e 45
R T HIE I R RS £ 51 R A S5 S
5 G T O 5, 2 T AE R T R G b AR BN B g
wah.

FEL OS50 58 L KA 22 A R 1) 4 SRR BLE 5C
(R ZIEAAAE AR R . BlEittEE. AR
T FH 2 B0 N g A0 AR, BRI R U

Bt 4 Bt Bt Bl
e || wemmmmrk ] gy
: 1
Ll sl sermmopemy k) B
B 1
[ mmxeswrsmmnm | RBWHRESATER
A 4
Al mawmmues ) PO
HhiRE b3 L
| e A mmmmmoaEE ! Sk
s ] . , : | S BRE R
; oL S aeen )
;;L v ﬁ-ﬁﬁﬁﬁgg\ e
4 Biﬁf;ﬁiﬁ{:@ : [ PRI\ IAZ P BB ) 7 17 )42 0 2 ] : vl e eS8
i e AL e . SRS B BIERS S
| 2 "wﬂ A AMBESRISITN ]| oot g i || WA
E ] st
v | SRR % T e
il | ! " .
" - W) SR8 BRI
e “ﬁ[ L T A e &
EZS 73 : ; 1
o T CUTDTITTVNEG L

E2 BEBRXERENEERRFZMER

007



BAO-BNBEXERE: KNEVE, FHiFRASHERE

R MRS B BREL Bt
BRSO ARV RS, SERPEAE T & B
RIMERRZ R AT 55 R . JUH R AE ALE e
N, BEEBREAE R R AL, 2
pUIE 208 [ SEUNNER 55 i ol A" TR VAP /A5 AL G [T P |
U, B EAGEREE 25 H S, 1w HiE
R B AR AR T AR O TR TR
JOA) LB T 2 e IR 2% AR RS

(Z) ENEERENK

SR B TR AL B R L ) T T A
MISGBEIATY, ERRRE T FARS NPT E . AT
R (8] 73 Ao — EUR O RE 2 BT, AN
MaHs g5 B R Rk A S B F B, PR
B B o Dy 3 75 3R B0 4% 1) 5 B ) B A

ERFE S5, AL 558w A fe ik
FEPAT ISR P ah & A, WA R O
BRSSP B2 AN R R MR SIER . HE
ARG B A BN . W& R
55 5 KA, A R e i A 20 T U8 A N i 4
THREHIEN A PRI R . W R JE A DORH B
Thae, B BON ARSI 75 I EL R ik T )

HERRAAT. FR, BV 6. BXERE
it — By KT HERGMId . R
B RCRES . MR E T RS MEREIEER,
— HOX A SO G Bk, R GEA] REAE 1R M
FERRR FHAT R FAEFER . Wi & i
AREN S TR WAL 55 I AT, T
BT IE AT s REIFABEZEM T8
J1Z& G, AB AT L i R AR S B A AR A [F]
X3 18] 70 A7

ST 2 A R B oA LR R AR Rt o
StH R B 2 RO IR AL BAE 5532824700, KEDL
FER S IEH M X 7 ORI 2, B Rk A
TR EAR S LR S, — ORI LA 22 P RETE AL 9 K
BIELES ARG WES; B8 IR, HE
SR TR Z AR R AR, 2B 5] s Xk
AT A2 AL -

FL B P 05 58 L B A R e A XU 1 4 SRR BT
AR 2) 73 0T N JEE A 2 o A [ R 58 34 49
A SRS ek A SR B A TR S
AL WEWATFEHN, JEHELEFEmA .
ST m B0 G e 3 AR U R R
IR, G WSR3 RS IR E

*1 BEERTERERERENE

R HAARH ALE REIR KB 1937 5 RS J SR

PRUREE MR A S fF . AR B APV ALERS U7 MR R i, B 59 al . BURE EREE, IR T OhE R
-6 U et e =i BRI E

BANBRE N B PRI B S R CR R RS MR R, B SRS RE, SRR SRR
(L RAF S AT ST AL 1R %

S HEE SR SR SR R TS R SRR S B R SORZ O AR 55 MR s A T 22, 51K

BRI i R K

FRERRM A Bt R I v BPR P ) 8 BE AR B T B ST R G RAE IR B 8 R R 55 SR A 50 BRI, I AR

HiH ¥R B e B S
*2 BEBREXBEENAEREXNE

B HAKRZRI ALE REAR SRS 5k 1 DR i R

TSRS O B O A SR S5 2, 51T SRS, SE MR H) i, Rk
1R 555 7 BT srBeas R A7 g R _E T

MERCTH i DhiE RIRSSGEM B AT A 851 6 I AR 31 s 2 TIRERHA, 57040 KA

HAFEwEE DEVEREEIN IS S, BRAESER Bk B ae RV E R BUR AR S AR5 4 E KR &, 51k IX

AR 7

WESETI MR R HESEAT 55 A OB My HUAE VIR PO AT, Hodis rhoL g

S SRR S B)

008



rE TR

ANET A B e UG X e A B R P 9 B2 2 4 e, T
SE XS AE AL RER S R P R e E M, BN RE
WEATH AR YRR ST, — R B A 22 R Gd i
WHRKEESAES RGN HILR. FHHER
S AN PR BRI B I, 1A O SR K B
HWdH AL,

(=) BhARTFRENE

iR BN RGBS, Bl
ORBEAEE. HAFRE. HTRFLL gt am
VHEERR T TR . P S A T3 i T I G I XU
FEREFEALSETER. BXIBTEFRDIE
v 28 o0 e R AR R L S AT AR
AN R 55 S A B N 5 T BB P R B A7 A o DX 3
A . WSEHLER S, HA TSI, Fk
AR e E T IR%S 4 . GPU %55 R R
D wHFHZR, dE—PashRa. R RS
AR, B &R IDNEAR O R IR TR R
KRR A B R . BRI R
AERYE, Bt —DEmERsm. SHAE. &
1T %M

2024 4F, SE[E 3075 B W B T HdE oo f
Tf AEHOFD N KA B R (29 1500 MW) 3 S 3R
G R E LAY, REE L. F L.
PR AR A 1 HHE R0 7 A B RS X ATRAS
FIfE 77, SEESEH T 2030 FF KL 6 GW ) AT ELHE
rD 2 H AREY, e ) B A AL
e . ME TS 7 A B0 R T
M EIRF R ZME, 0] Rk — 25 BOK 6 e $ 3 5
X HWIEAT 2 AT BB b . Bk, H S
224 RS AT LA I B 2 R A B R g b i A
I, A5 B0 5 7 ) R G SR OGNS .

SAEG ARG EE, S B A H A R
FA SRR . R O\ BR AR oy B4 42 ) % 1) i) 45
), By o EAR e e, TR g
AT 55 25 FSCI2  BIUR 58 e S B AT ] 45 25028 0 v
WIS K. PLahil o i Ja 28 4 e 1) % [X 45k
g, SRS ATAEA A XS o 2 (83242, A
G gt RIS X IR AR o S ar A2 A0 AT B 9 1Y)
RIS RN, AL Beik B % I8 824 55 4 il hE
73, ATAEFE IS 18] 3 fidoA KU AR SR, TAE A
Hdfa vhoo R KA, BEMTBOR S s g . A
b, R AR I S T e Y i XS AN LR I N 7 A A
=AM, 1 HABO AT, EEERE . 2 AlF
BIEN . HHMBEh R E LS

PR AR I8 5 5 L R ) A A 22 s U ) 4 SRR DR
A R3S T aF R IAERS 1], 206
RERR SRR I A SR A AR TSR S5 R I Xt
IS P ] AT B b, g 2 A A0 Xt 2 AS [ X
e A IO R o R P W o B G I VE R KD
A RE), RS B N IR R R AR
WM. SEAh, ASFESEAY KRS L RS AT R R
FEAR T 5 R AR, 1 H 5 3sh#Fs:
Il IR . R AP R R G
Ry REVIAHIG . B, H SR RS B A ar AR 43
AT L AESCHRE P B 2R 5 SR A A SE A 1) HL R 12 4T 20 3K
JRH, GRERIERMALRE . R S
B LEREFRER.

(F0) Pl R BL R 2 XS

PSRRI R R R i S A AT 5 1T . g
HAPAC L R R A O R g —
SR AT . 2025 R AR “4-28 PHEEF —
B KAF W FARR, RS X B

*3 BEBRZOBHARRENKE

el HARZI

ALR BERIRANI 58

IR Ji R

TR AR T8 T R SR BB N B AT T AL R, B R PRE B bl S SR R e B, 38

BB 55 TR

RS &S

DOF TR TR TR S5 X AR 55 AIE 2 O O RIS B S0 28 () 0 A e, AR DXt A A

N N

oA sl 2 A EAE RO R IR SERRRENES TSR 2 AT FES AR, BN R AR

HIMESER

i S

RN R ZE AT B
R TITR SRARBECRES . WRE S B ARSI FIS RAE 2

LN
B REITR, 5K R R TCH A
AT Rl 22

009



BAO-BNBEXERE: KNEVE, FHiFRASHERE

S 7/ BT BORE WA R it R AR el LI VAT REEE 2
DX sk TR pRadiA% 3, 210 51 SO BN A B KV
15 P, R B 2 N AR g0 SR AR S 0 U
P, ARXIE. BT RGBS <R T RE
JEORIANFZ M T H 55 AR GE AR T

FEHRSE ISR IR, HAMES AR, Hh
i1y IR E S, R E ER S EL
S5 REE Ty RE o3 BC S ML AR AN [R] X3 2 89 R
FENE RS B A R AL . i AU 22 oA, XU fi
AN JRy B F O b, T LB 3 a5
R EEPWERR, ARERTERK, F
Ml 2SR . HE . g
AN NPV N B e 79 GNP L 3 5 X o |
2% Y BTGB K, B S B AT I X
IERRE ST, AR EYLShAE L M ALY R
A DX I R o R, 2 0Bk s XU A B 22 4 X
B B P XIS o 7 A R XL 7 185 R £
TN FF AR R SRR R

FLL AR 125 5 A L SR IR o XU T AT 4 D8R
B (R4, FTLLEAEANN 3 Fb il Y A% S A5
ST E A B Cln R BB AR R D, 4B
ARG IR W AR S i, KEAES W R+
IR R E B L, S BUR R 5 A 6

if [ = TF s A o i S ARl F X B S
), HE XM ESRER, FIIRE RS
FRERS T SAE 5530 A% S H A DXk, R At X3 F A
Trgn; £ RGEME KRR, WM. JIrE.
R RGEFIN LA, SRS IR R A £E Al
BB R, AR5 IERE . A EIME BARR
my U BRIRA R, (HAE RO RGO T AR EORE
73, WAE IR B TR AL ) BE N R 2%

() REMRTRUHH

BUERE, HRERCIERETEEZEN
B RIABAE IS TE R, R R R, fiprE
FE S0 5 IR A B A 1t 2 ) e v A L AR
(WS . RARME, BE)=mriEs . Bt
T EeHI SRR . RIERSE BB E
P, BEMTSEAE S5 IR AN R A SR S AR SS
R REMRPCRESE BENRER )G, it
—IBBRATF AL E . AT IR, TR, &
JR XIS ST BC B A AL s R 2 T A % B 2% 2 il i
Hm o Rgs BR 2 IT figkshse, BHhR%
A B WU O HL N S AR AL, RN SR R L P
IS5 R R g 2 A Vo R 7 i3 U A e
ATRRZIL T, AR L5 i i w6 A R

x4 HEBRITEBRRAKEREXE

Sl FARZRI

AL BER SRSB4 A

SRR S

VR MR AL 0 HE REUE SRR B E W Ae R A S AR SR RR SR AT DI SR BT, s X s A A

Hdg b

FOHTIA A A b X Mg bt

SOBEIR, S SRR OR
LRI RE RS R XAk HL ) e e 3 B8OS4 55 . ST S5 T X IIE RS AT

A DX 45k FL R S Ay BRGET

HAE P L P A T T RO S BRAEEIR BT 6 5 R R BB E 4 SRR 2L, Bl 0 B R R sl

RGMG R B, B 5EERGFEN Y

RS S R R G EE R &

Z XIS AT IR [F) I 52 2150

x5 HEBERZINKRESIE

& AT F R AR SR rh ()AL fle a5 R

HAE I EVE TR~ Bt . ARG RoRiilEAN . ABHR AR BN SRR RS R B, R
RS RS R . AR EH S BIRSER W R R A
WERFERA— HERISESL BETTAE. B0 B REE ., EFIFERE . SN ESEME, &R
B Ay LA S P SR T WRATHE IRES . ERRE  XESEIRE R

TR EM S ESETIER. FP RS, WEER RSSFAER ITREIIER R B o 7w R RIE
LI AT B 2 RIFRIAA BUIEE SN i (3 & S @3 B X Ik e 7o
HMETrE— RESHTR AL BEXIEAESEE AR, LRER. SHEE. R XE. RS
I AL Ak B EEIEIR . 2 B FER GRME . BXOGEARIE P, TR

010



rE TR

AL T B DA 55 B M B A 1 Rt — b g
WG TR BTS00 S5 1 v bt L PR S I AR
GRS AL B A2

M. BEBEXERZEMIPEAR

Pu e e BRE R A - ATERIL
I S5 0 TR o A8 XS, B O 7 T BB TR A
WREVAEL, RN, REWMEGFHEAR, &%F&
ERI T8 ). Hdif. RGBT, £
SERESE L2 1 R 7 e . BRE P EORtAF
FE—SE MR AR Bl ORI AR N 5770 R SR At
ISR NTEAL, R VR BEOR T2 R AT S A S
JI7W RiIB RERS AR, S I ISR AT 2 AR
X RIS AT IS, R G IR s A5
WM R R B R S8 . R, HEEIEZ LS
SR rb i e A RS BAT BE AR 2 BT RICRFE, 2L
. H. dG. RGBT ARG R AL ME
X%, BAEBAREEFE. £EE, BXEZATH
E G R AR S L3,

(—) EEEEREXKEAIBIIFEAR
1. Hodle A 5 U A P2
B Xt B a0 A A e R ) i R B ) U

Bl perg BRI

BBt EEREHRY

IR ML RO KR

PR PRI S R 2 4

i 2 4 A 22 R A
SR i [Eeeade
TR L 2P 74 -

A IR R, EH TR

ISR SR, T RS

LA By 97 T B 2 b B 0 1 SR B
BT JE kB U ], AR R R R EAE
ZRARE, Z L W] T PR 5 I A A A
SR B S RIERIfR R 4, Biksk
SEAE LS T B A A T B IR . AL
PRI B, MR R Bk — D R A
Vi ) 2 AR AR S A7 ik B R R (A
R RYREIIA IR, AT S AR b 59 R A RAT L
FErP BV AW SO AP AR BRERMESSHER A 3)
SY AL, WX R U7 it AW AL, F
7T 170 3 25 T G R RS PR A B 55 7 I 2 LA
AFER. &R GEFMNERR S GERTT
MAFEZESTE, T R R EEE SIS T g — 51
Bl o

2. B R R R T

BEXS 57 & B IR TR 55 ) s e AL e, B
BRI IO FR MBS, 22T
TR, A TR R AR A B i JELAG HUHE 1) T 9
TIF A R Rt o . R E L H Y S,
2 IRT7 A B X I e A . B
i oRAFAE . BHBUIRSAE 2, RAI D ORI (1 i
B oK. BTN T, RS
WEMN. Rt E. fln, i A HdE
A A7 AR B O s B, B AR B AL R HLH R

Bl %2 M A stieh “ﬁﬁﬁ@@ﬁf”ﬁﬁ%ﬁ%ﬂﬁg’fgfiggg ,,,,, ﬁggﬁggf,
BepE . Bm . Bpgn | MES ME BRI (T S et SR B B4 ZAUKED

Je PR 7 5 P R B AR A S —

|| ERRESHEE || RERE [ BN LHUIN. |
RN KRR AMIH . | SR A
B4 Kk, SR

SRR B SRR, S5 — R

N B BaREmA | ERESE | feRE BT

I i 52 HA g WA GRS | SN ol | | SR A | BRRERGE. UPS,

HILOVHB. (I ORESRS GABH | | SEEEEA | R MRS . R | TR, [
ARG T FITA SERME: PSR, Baohd R BRI, IR
= BRIEA S SA R fE A 5 W ] 3 0 5

BRI 2 N YRR, WM. | B A
e A 24P S B N PREERAL

R ZEERBRES, AIARR

E3 HBHEBRIXEREFHFEAEI. SAMRERMYE
7 TEEFORAMEATIAEL: UPS s AN[a) i H i .

011



BAO-BNBEXERE: KNEVE, FHiFRASHERE

SERCTEE, R RE S SO T v S 2 Rt — b
W 5 AT 55 o0 A 5y i B4k . SR RE S
TERNEHR R BT B, ©F S5 HEmLRK . K
TRE B S5 WL &5 A B DA 4 B 5 1R S s e 4
TRBEAR R

3. R AT E AT S AT R

B 5 32 v B N R AT I AR O e A i)
W, ML 5, TEEW RN B B F AR 1%
W RHER | IR BUREE A R A AR TR
TR RGBS IR, 2 A I P Sz R P e A ML), W]
1E— R LIRBEHAT SR (S . R
THEH, HANHFE - SEEEra52T
ROAEEIE L . I BOR B ) BN s AT B
5, MEFaE. 2 AESEENESGR IR
J&; ARz a2 M ERATIREF RS —, 5
BRI B R B AT BN A FE a3 thRHEAR
A LA AT IR B 5 1, A 7 45 & H A L)
RILFRIEAT 55 RV B RS A 5 1 22 4k

4. BHE 5 TSR IRIE

FEFE A B, AT45 K08 5 18 H B2 10
B BB R P R TS5 m (S R P T D%
RSN WHESE, PITHREER, R
IHE S A AR B B 5 e, 75 A H 3 5t
i, ZRFEETX A IERE TR ES R EATS
TER, BT S AT R R SR R AR . S2BR
IS FH I I 75 533 S PR S ) i)t A R T vk
ZMEFEEH T, FTFIRT L R AT 0B
By RRAEZE. R FEZ %k 59
PbriE, (5 RBEGAE—EME; KB

TR H SR SRR, & SRR g LE
5 R G R

T ) 504 22 2 U 14 2% 28 17 97 BOR 32 BERFAE
WM. RRESINE 6 Fir. BiE2apii ke
NE IR BTSSR, B SR B
Pl RGN SORBC A N, DL ) SHE
S5 IERE AN ARG A4 FE A1

(2 mEENFAERERERIFIFRAR

LS FATE A

FE R BE PR SR 51N AE 1R 5 B £y R, A
55 7 BEA DL TERE S A, 1 H 2k &% 81
55 R TT FEE 5 SPAT A AEARERY, Re g
FRALF WA ETHNSHHE. ERFEZESR
BN, SRINEATHE B YT RN LR R
AT 55 RAIF TS« PAT TR FI S . S AT
PRI LM o B AE S5 R IR S AT R A R A5
PEA T, T RBAREW R, 3T R S 3aT
AR PELISR, R R AT A R R R AL A
EPAT T 5 R X 38 R B e R S N R R
M S L) R, AR S5 0 BRI IR 5 A
NARGIBAT %4 BB ENMT, & RE
55 B SES FE R B, B R S5 A
AR RS R A R AR, AT 55 45 M DL e 4
Se 2w s AR XA T RUIRES AL L AR
Rik, GMEREGEEST, FERZG AE
PG AN L A 2R

2. BT IR HE

Bt B 0 5 SR AR HE I (8] P R RORE TS R i

*6 HRBHFERERKEHFHIFRA

FARSES| LETTE eI HLEE

P A L FEZRIR

Bty smBm N . A RIS AL W B R IR U G TR R . B XECLER I s 2

vikEs] L FELE I A5 B
(SRS
5 CANIE Wik e cuant ST Vis 0 auN Eila g
FfES
AT WML E AR AT
I
RIGEERS  XHEE. 24 HE.
R E 5 HEIE

PATTI R, SRR IG5 SRR )

A CRIEDRY, FRACEIE SRR S 9 HE DU 5 58
it 55 5 5 A XU BALSS B

R 20 L RN fEAS B 5 FURBE i 48 T sk @M TR il HOUFR R SEEITHEOR ML

SEURME RIS, B RIER AR S RS, Bk
b SR ARt 5 S A B VE SR S I LR

MG AT I . B BR R OGS AR IR IR & T ORBEHE AL ST MR B Xk DA A B Y AR ST B

WA AERT, BOHE ShstERg—, LiRARIE
LU TIN5 M IR S5 ORI B A

WWRARF AR WA K B TREEFZ A H5 SEEAL, RfEAG—,

RS N 88 v

012



rE TR

frp il 1) AL, B O A R SR R RO )
PRI AT 55 0 OSBRI X 55 77 38 R AT 4
o ERFELZEI S, Wt BIREIEER
PO P 8 4 T R, OB S B4 o o T R R SR AE A I
[A] Y LR BRI 0B, ARYE AL . B REAR . RS
A DIAE R e B 2 S BE AR R 2
RIS A R IR L 23R L AR 55 B 5%
Ti AP R R, LR B S8 3 3h
R . RSB, 7% B 8
P RRWAE 59 AT R UROI RE D0, I R 20 SRORT IE
W IIFTORMFEW . 5 R 5 SRS BTk, /R
BT 2 4 5 BIRAM R, 3R R S fe g e 47
55 XA B L L

3. AT A RAIE

N T SETH S DA B R BEAT D9 vl WL
AT RES AT RS H S XYk, Bt
LIS IEERAE S I SRR, EREE
s, BRTEASHERERIER S, AT
Z i FEAT N5 U AR SRR, R XK
Hods b SR S ORI, R I B A R e A
5 RIS B AT, il B A A AR AL 2 5 i IR
WS . bR, & RTZR Tk
xS I R 2 S R A S 4 70 9 R Gk RE T4
fERAERL 7 57 T, XCHUBE B4 B H S LR R e
KM HEETHIE T, EaalFNfE LS
(R U5 A B R T B, 5 AR P R R BL ) B
aAE .

4. B L AR NI EE

Fe H0 I AT L RAR N1 R R R P B )
ZH s P oY e, AR IBE TG BRI
SERE RN W AT ReRREdE, R
ANFFE I URGZ AT (5 R IATSE N, R iz iTid

FORAR NS R BE AT R I AR AE, MEER A
HIVREAT AR B RGNS L T AARsEl
I, AR BRG] NI A AT AR AL R L T i R
B ARSI, &AL W HEAERK
VGHC RER ISR 2051, 78 AR T ey Sy BIE 59 IR2S
I, ST MR gt X AT AR S i b
PR FERm RN RS AE 5. KRS RS Bk
BRI IS HEIRE 1. IS T Bl R A
I BURPE, R E RIS S 308 X AL 5
Bl S RERZEER, AT EE
SURIAT R AN S C AN S 2 G AR LT EA ) UL
BE AT SR L T v RIE R
i [ A AT PR W R . BeAh, VAR SR
TV BE R B RAS . I SE . AT RE F B T REAEAE RS
BRAR, TENT et S a5,

THT [F4) 557 13 9 JBE 22 4 X 1A 2% SR B P 1R 2 By
fiE EHIE. RRYESSR T s, HHE 24
B P AR R TR SR, LW A 55 A g 40
ENFALI BT, T B AT IRl RS
HLEIAR T 3%

(=) EmEBHATFTREXEHBTFRA

1. ARSI A IR A

AR, ARG A RK
A SR T v, AEE G AR e R A& A T
BRZE S BT, BT ML A 2 3T 1 =8 R g v,
AL A e R . AR R A SR,
EHRE SR B sch, AU S B HE DL
X 73 1% 518 5 R AT 5 IR B 1 g AR AL
FERE “H BRI ZIREE IR AL
i, X JCIERRE . ARSI R E . T TR
FIH % B ORI, mMETIREHT

®7 HERENAEREREHIPRRAR

HARIG FETTE PERIFLEE A B IE FEFR
TRFA TREEE ARSAE PONRFEESMANGE MG RETEESSE5H SIES AT RS SE
HE PEIRS RUSHERN I Tl R RS, PIRAGEREITRE S TP

ERIGEYS WA R RS PREIE IS RIG KT PR RORA, ] RS Gh ELLR, BE
HERE SR 5 R BT S BB AR
EAEE AWREH G XY, IORMESAIEIER  REREET NS A, SENAREEIIAIR, fEAETERE

R I RE, SCBUIRINE  AEBLRE T 5 AT

RAZIR ThER B, SR fe R, BRsiria oy RIS TR SR R ME RIS, &
RN SRR R XA RLIR LR iy, SIS P KA R sk 2R

013



BAO-BNBEXERE: KNEVE, FHiFRASHERE

RIS A 55 B0 AT 51 B
fif A e AESERR N A, I 7 ORI B R AU
g — RESI FX 5. RN R R
WRE T RIS, R R B By th R OE 520 HUAE A
ANECE B RE Bl 0 75 4 v 0 UM B T B ek

2. PR 5 EHIE S AL RS

4 15 N 22 308 1oL Py 3t 1 FEE 4 4 i 45 S T
IF BB U A AR B RSB, B U7 R
FE i 2 5 HAE S AT E L NES. BB
RO IR R R ORI, DR O B 4 AE AR R AT
g RS S — 8k, ARSI ST,
BRI AT R EH T ME G WRIRESEER
REFEFE M5 2 ORI R R, B DR A B AR
M 51R 5 AL 55 7 1248 e bagr K . (EBS 8 5C
B3 EEH, /5 R 55 =M 5 P ER R IR
BIRE ST BUELE By VLI ATIR T, SRR AES A
I I EE SR i B 4T3 7T RE 51 K A e AR,
FLEE A A VRN 5 4T D I K i R 20 R
FB.

3. M % B R LR

N T B AR A fir SR XS WL IS AT (RS, BLAT
WU I B R 5N B R A W 22 4 il ok
Gtar AR P R AE W] R S JE Y, 0 s B A A AR AL
RAWR, FARBLNR, AfEELR, &R
g8 0] P Bl K38 N RE A1, A B S B A 1 b 5
Hh, o R R R DRSS AT 45 0 XU T R R
L5 5 PR AR X 5 B AR S B E R EIR,
Xt AU R AT 55 S it 22 AL A R, R SR B H
W DX B E IR BE, 45 & T A REIR
5% M BB R & WAL S LN FNG . £ KPR
RIS SR M RSB AT IR A I SE I SR S
HERG A, 7 58 B 5 B BN 1045 2R EUS B [H]

HLA o

4. S ph i 2o S PR SR T

FEAG I 5 1 BE L9 AR LA, Bl rp o 0wl o ik
filf fE R0 UPSTY. SEVE A AE 55 70 G 2R
S5 T Bk G2 b I W SR I A7 e e i o AE PSR S BR
RHFH, XRBR AN )R S rf L],
Un S B 703 SR R B JE Ak e S v AR
HIl 55 D AR L SR IUAT: 55 70 2 00 SR AL o DR e 5%
BV 55, AT FEARR X H R 8 oy o A [ 22 0 4 i
5 3 S s g R o 5E 7 A 8] R IF A A A -
UPS HI T R IR DI AN P> G R I S 4%, fRER S8 1T
TORESR AL, A RG] T 0 B g 2 /N ik
e, M. MBS, HINFERE. 1A,
BT MARI LR FUEAARKIEE R B RKH
W RO R B S B R R Y, 2 E
LR /B W& R AR, (E57)
PENF R B R T AR . WP, W E
BRI S . NSRS, MRG0 B 5 S
WS MAER . AL KA G L&A %K
JIEE R T o ME R b, WS B 2 R A
DL & 5 R B2 T+ R G AR S Bl g

T 17 FiL g B 2 4 XS FR) 25 2K Bl 97 BOR 22
FRES &R RIRIEEIR S Fror. W ff %
S G R AR 55 AR R AT [ e
IS FH 288 SR AR i s e 0 A . MR EE L R I AR
&8 M 0 10 1 ) S 4

(M) HEEEEHHRIK RS KGRI A
1. B3 2 A A BB e A
XTSI R, B 5 R A i e
WNESY e E 2GR, SairddE. 7
AT 9 SEBL S H SRR T 2 R

*8 HEENHFREREEIPIFEA

BRI FETTE E P

LA L FEJRR

BRAIRAES RS Gl R REER S M X IER R TR S RE 2 IS A Do 5E, B

sl PLas 2] ZIREHRRL S A2, R AT A

S Ey Rzl ZACREIA IR

EHIES BHINE. SeBERE . PR 5E6E S a0 RS D EZ S5 e ELORBMEES M TR

EA I ] [ 22 Dhig s

il I H S W H

B AT AR & 2R AR BORGI T AR 0 5 e 7 51 R 0 B s RDIRES(E R, BE N

ANt s M A Hifix
gl UPS. fif g .

e 55 7 P G RIS Th R ol

fif il ST PR X

FNEED . F I A ROBE P S AR AL, AR T QUG . DR IC A% I AR L A A

ANAE I @RS ARE, FHEEM

014



rE TR

5 J2 S HRS N T A RO RS BB AR G B A 2 4
Iy HTT, R R K R D R A M B LRI
L BRI T IE R SR HERTT, S BT B
PG RS R AR AR B s, &
MR E SRR AT B isaT.
HLRLIRAS 85 2 AN A R, RIRM TR S5 9RE  IE
Mt IT 03, RIS ERR, RAIE LK
o A% 6 4 I VA 0] R RSB AT I RE I ;45 A 07 ST
B, MRS . DTS B ER 3 A
FEo ESEPRR A, I FRESIERE SX5E, A
R E K %26 6 AR E XS 5B S
— 1k

2. S P A R AR 5

FEBSIR & R AT, IUHEE S A T M LAAT 2L
BELUT DRS485 75 >R FH 40815 % 2 AL 1 SR R 1 ke
PEALRRTE L, MRS B R0 X
B OREBER AR MRS IR R B3 EN
PR AT FE R g serh, AR H X 4
L RS S8 R0t it b SR REREAT > U B, IR AE
554 e MU X3 2 18] (6 B HRE S s A Rl 2 7
Ja, AR S g X R T A E
AR, 4 A& P Sl AE B A IR R 4t
IBAT: HRAHRMAL T HE ISR, e frbm e b
Mk 55 I BRGHT SR I BEN o AESERRR I Y, 122875
it AT R IR T L AR, oS 3
PR BRPRES AT BR S 73 [X 5 B AL S

3. 2 F A ) B 0 5 0

PRI E H W R 6 Bl
R AR X2 S A, B — AR AR ST S X
8z X o S A S I S RE 5 Wi NLATL A 3R T AR G
REfRE S, B S ERE . BRIt R 2E
AT o JS2ATL A 9k 5 0K A% 4 KU 7 L B
B E R, SLRENE S REARSK
P T RURES S XEIRINRE 55 R R br, 5L i

NS B AE B I EALHIR S P IR s 43— 3%
TR, BRI ATT I R BT 55 AT AR
SR RT3, A AR SR,
HEMAE EARZ T, MaaiekZRe, SR
S EORATEE B, MUK R — Ve iiT
Ge— M NALET . D, S B R] AR 4 1 AR
e e L RN SR 1, FSe @75 44
RSO, WIS AR IR STER
rEERBEEIL R R S ESER
Lo NFEBER. FEAE. SR HR M ATIE
Wl o

T T 75 SR 0Bk 2 4 ALK FR) 48 SR BT 7 R 32 L4
fiE EHIE. RRVESF IR 9 Fros . SR Ik 22 4
B dh E SRR R AR RS
AE, SHARRI. WERHE., farEdl LRSI R
gL w2 ek

I BEBEXEREMRRE

AR XA R, VR BS BA0 T 2 A 8 )
MEFIHT R RSP, AR, Pz
ITREIRTT, ORI 2 A AN RE SO R — PR 1) J= B Bl
¥o AW FHESE ) RBCKBHE . ME R
il B B AR R AN R T
HE A e R (L4, thiEal bREA
A TS 5 R T 1) o

(=) EEENFRERNFELREIRE

B 71 75 RAE T AR 4% Gt il /TP ik
WIEZE R, BRI T1E 55 H s B 3h 4 BOf
Frety AR5 8k, B2 RMEHES5ET A
W TBOR B /oK e B0 % SR AN H 2 i 2 1 SR
R, MAWEZNEAE A EERRERs ST,
Xt L (1 5 IR A I AR 2N R B BLZ AT B 2B

*9 HEEBEAHKREXNEHGIFEA

AR FEIE TEFIALEE HL A L T EHFIR
SHEEE WSR-S T ORRMES. RESEMZER RTINS B i A S,
FERN RN BTEEE REABLR I S I
fRIEAIM S XBRE . RS, BRERE AR, By sl IR s g AT RERER IR R A,
Gy PRARPRME) . TURDIH B Xy G it A2 AR
RS FEIE BREWE. 1T BRBFERXGES, B G SRR R R B R R A,

M 2 B [ LA MR I Fir AL P A

015



BAO-BNBEXERE: KNEVE, FHiFRASHERE

B, WRREAEE SR DB OR. B
B0 RSN R R R AN E B R B R,
FE 75 SR A B B et T 1 B RE AR AT D Sk 2 4
P B

ARRAT T AT H G RVE3 AN Ti 1. O FH0 R e A
P55 BER H AL RAAE, BORVEAESS HAR . AT %
s WAAT IR — B R, R HER AT
A~ BRSSO ES 5 R SR HEAL ST
BT SRAEAE ST LR BURF R @ 25T
BWHMET, B LS5 ERZEEEREEN ST
HEEAEZ AT w2 a3k, BAT BRI O L

JS2, N ANV FH B 220 0 55 5 SR R 2B R 9
2, R T A S B OO . © BT
70 R LB B rhoO SR RAR I, A R AR By
L5 L A3 500 2 T A AL AT ORI, AR 75 SR B
B SR 730 SR B G A S T (R SQIRA , 8 f
W6 75 SR AE R N U B 2 AT B B TR T A 5 A
i RISk Z AR BB U A FUIRCRAE AR 10
B

(Z) mEBEDEMARNENFEREIZH]
S50 FEE R A G 1 B U5 4 TG AL A 9 AR D 3 4%

—

| LT ] |
| ERREING DERLEE | HEPLBHEH BIPEEATHLH
| i i i :
| ) 4 v ¥ |
 SEhERE R IR 2 ) BRI 22 22 |
sk 55 S ST P e T |
I |
| EPANERN | ¢ [BIREBARE] ¢ | R
|
GRS SR A B SR |
| ki S £ AR £ IR B
| |
! { 7
TR AR )R 4 Bl L BB z
+ s
Bl 4 5 4
G A )
SR S #H
2
RN L3k syt T
ML) T AR R
[ stk | [ &mZok | [ memmm |
B4 BEBETEHERSARLEN
#10 HHBERELEERTAE
BT T ) 22 4 A Uik FEH FUBAR
EFSEHIAR (EFAYR. FToRkKdE AVHES HIR SHATHAREL B AT, BBl 7%
L5559
Y- 2 A WSRO, BB 2SR P G RIIAERRSH BET. SRR ERS) WU
TR A%
TORGBTICENE  BOME . Shid IR SHOR RO AT R R RS SRR
[l 2l RN
PRI S AR BN AT AR SRR A RS R PR, KB IRTFER
AR

016



rE TR

SEARGHH I RGN BB . BRRE
WRIGHE TR BEF ST B B X I RFAE,
U P R AN FE R BE A E SR R, T 5k
NEC B 43 A 5 L g B e 2 (R i #S 1K) B IR )
K& HHERENERRAARE R B ARS
TAEHIBIE,  PA7E /- 3 R BOKR .

KORWFF AT B A E 4N . O 758 ek
Ha A ARSI T, 57 B R X 73 AN 6] 28
RV SRR RS, SV AT 45 16 4 Tl i 72 vl R
TV R B TP AR, B R SR AE TR FE B B
—K. @ R SR, B E H
e HHE O AT B S (R A A, ROKE X HL T2
ITIRZS 5 g AR A ST N A RN, (R
HHEX B RGBT AR IR . ® B
B4 75 2 711 i 2 18] )80 Bk # ] B8 51 & G far (1 PR
HPEEN, NORFAR S IT AT NS i B2 [
A ORGSR N 7R I R U B TROK RS
hah. @ EZFEMRANRET, AREIFES
HMAORGZMELEER, WRSBOHERKESH
PR A T, A 2 BEPR R T 17 22 36 A W [7) 1) 1
THENLE], DIEE BN RGORES AT IR E .
THD ) 5 77 18 B 22 A il (0 2 A SO 2% T AN
REEWER 1R,

(=) ‘EEEXGEEENER R
SR g, BE HaE R
B, BT RAR ARSI ERAT . H7 A B
AL T A FE B 6 5 X F i B 570
Ty BEEFUEL R, B3R RH RIS IR
TRBAS, MRANERITRAER. FRHE.
A 0 S S5 A AR AN [ X 8] 4% 3, T2 s dskAte
ERBRBN . A LENRGEEMA LK,

R KU TE 2 348 & 45 0 P 1A% S AL 1) 5 40
Az

KR T ] B ORVE 3 AN . O 1E B AL
BALEEm, JOEsEd a5 E X
B TE B A AR B 2%, N2 AT 55 A e i
FEAY T A0 A T B2 TR R DR B G &R, I KU 7E
AN FV IR AT 2 (6] R i 25 A i B A 5 R BT 0. @ 1E
RGVHEETH, FreA i H B3 BATLS M R
S A BEAE 2 R0 R 5 e i B O A A A T R AR
HIBOK NIV X 78 B ) R 2 1) 1 A 48 A 80K
MU, MR G0E T R VA R . ® 78
Bt 210, NS KRG BITIRS BT L B
W 1R e S AL, GRS E R R X
WS I B & 7 A B8 AR 2 AR P E R
BN, WRRET /N0 AR BILZ 00 FIB AL
i, A A ) 32 AR 0T LR A RS B 3 A T S
BT

TESRFR TAERLF R, AH IS 58 m] 42 R SR 45 4 oh
O, XIRERE, B Fa. BB E
BOGHERE, RIJeE ST 5 v R 5 o B 1) (1 s
MK R, J55E XIS O ERE IR T84
W A EIRE S, BIRREFE. BEAAE TN
I Wi 87 5 ST AT I WAL o T I B 45 W ) 2 4 B 4
M FEE AR TSR SR 12 iR,

(M) EmEBEERXERENNERERITRIT

A 12 B2 ERR R T AN B B AL,
A B BRI DIE B HOR R R A
o JLAER, WAEZAEMSCAGEYERG TS
BN, SRR ZAERITMARGIM T, R
GERHIT BRI R HEM . B, BIKERE
™ WA AR — B, TREE R

1 BhHEEREEGHRRAE

W7 1) T 1 2 4 XL WL FEITE TR
SRR EEAESY L PONAFES AR R ESR KERAE . T RFE T J0 R
i RIK 59

PR RFIREE B8 XIS A% B L IS AT RSN LN KN REEIN . LR AR 8 Y B A
&Pt

ERAT GRS RIE R ) TR IR 5 AT AR AL R 5 25 & RN BIESZAR RRGEIR ]
AR

2 A R HEEIR. PRS- 5 15 FL R 2 (8] (K5 2 W [ L) FEEBE. WRVE FeTHEE AR
LEESL VA S

017



BAO-BNBEXERE: KNEVE, FHiFRASHERE

GEERITUAR . ZRECHAT . SIS EMSENLE], i AR
G 32 B WUl B R AE N IR AR B I8 AT . X T
HESHALH., TEMNRGIRM R AR RN A%
RS E D FRE R, RGP BIERN
Bidr. sha&SEMEES, ERGAET LS RED
B B BRARSISEN . REL AW RN
MRREIEIT.

AW IR HRSE 4T O EF AT
JET, TR RN FIPAT R S5 R — B, e
I RBAE SR W M P IPITRE . @ fERE
S5RGEMRIE, SiaH IR AL, BTk
T RGNS SR T, EHIMESET
A S PR P RR S AR A I e 0 AT O R 1 R
O FERGUIEATIRT, ZEEFERIFIE. F04T
AL MEIBATIRES, R IS AT IR ) 2 4k
FN5 A E R, BRRR R AT N RS
Wi o @) 5 LM RIS T, N 22 X35 7 8
i LR R A TR, HHUR& MR
fEItEiE T T, BRI RGAE R F IS T RIFrkiE
1TRE T

IR A % 4 g 7 3 T R B3 B Bl Vi
o SEAE A 0 R RS TR R TR
AR 5 IR RE T, R R A DX A 0 R
HEOF BRI . g Sfr b R ul s 710 0 51
G X, BRI SRS =S B FB
AEHLAR o T ) P A 22 4 R e v A S BRI T N
FUPRCR SR 13 P

. LEIE

AYHGEFEBEL 2208, RERE T
RIBIEAS . BATRHIE. ZaNK. BiPHAR. Kk
WER T % . 40T, SRS AT N Tk
Hm AT RefA B R AR, 5 ) BIRAC B A H 5
Xk b A% s o . B, EEIEA, e+
Lo 7 A 1 EH AR X A e Ik 2% B e 6 R N 25 B R G
SERF IR Eh &S s . (R =, HEEBELE
ZERNEAFERR TR — RGBT, MR
PONEAE ST WERERE.. T E AT
W BB RO B T U
FIEERY . AEIREE., fnfishl. REMMER
ARG B4 Heft 7R RlRE 1, (BB FE. £+
(o 5K TR B VAT 1
T NRGZ MRS B B 7 =), B
U T RAER . FHRERE. B4R
I -5 i Sl AN B B o LY AR S 57 N I 2
T SR A H R G 1 AR 22 4 [ 97 B

B Sk, LB B T R A O S R
i BEVRFEAN IR AR A I EEIER, HRYAe
BAT 7R Bl AR R OR P 4 40 R & TR N A S HLH
PrlE . ROsEE TS bR, B
IBATIRAS I R AR, 2T 85 35 XU 1 51 A T2 g
1. W AERY U ATE B RRTHE T, IRE M
HL 120 B 50 BEANA PRAE B =L . k] 4
GHATILE . AEICE. A itl, 5%

F12 BEMEREHEAREE

Wi 1) T 170 ) 22 4 X W2 F 2Tk TR
I 35 A Ak 2 RS A 15 15 5 AT R LS g KRBT Bgfezlm RO AL AR EE %
Z IR AR A
BT 53 B RS R EE AR MRS R SIS BT BRIE R R Rt
PEI A EP-3i0)1 ON I
PO R RS BRENRAG SR W BRI NIEE BRE. FEILE W KBS kR
F13 FEREEMRHRGE
W7 1) T 17 14 2 4 i) 5 IFMEES FEITE THYIRCR
SHUEIPAT R RREES ZHRMAPAT SER BN TORIAT. —BUERR SRS S AT AT
B RGHEM RS SEMRE BT RGUENFERESRIEER &K, REELE  BCR S E

HIERIBAT IR ISR W5 R GRS I & B AL
2 XU DA G HL

PEEAT PR S S e E)

WERBL RIS IR HIENAE
fEBESCIE . RSSO i RAPUINBIRE

018



rE TR

5 8 5 B3 5 3 M i R I A7 e 1 AN B IR G L 1)
A, R T A RIS I RS B A AR R SR S
PEL P

F 25 R B

AT AE U B AN AEAT TR 2 b 5 i 550 5%

Received date: April 9, 2026; Revised date: June 22, 2026
Corresponding author: Tang Yi is a professor from the School of
Electrical Engineering, Southeast University. His major research field
is cybersecurity in power systems. E-mail: tangyi@seu.edu.cn

Funding project: The National Natural Science Foundation of China
Project (52477077)

SE 3

[1] Aubakirova M, Atallah A, Clark C. State of Al: An empirical 100
trillion token study with OpenRouter[ EB/OL]. (2025-12-05)
[2026-06-20]. https: //openrouter.ai/state-of-ai.

(2] 2, T8 BRUVER, &5, -5 000 ) - R 20 R 5 8

B[J/OL]. A [ H L T2 24 3] 5 2026-06-20. https ://doi. org/10.
13334/5.0258-8013.pcsee.252209.
Tong J, Ding H, Chen H Y, et al. Electricity—computing synergy :
Connotation, architecture, technologies and practice[ JJOL]. Pro-
ceedings of the CSEE, 2026-06-20. https://doi.org/10.13334/j.0258-
8013.pcsee.252209.

(3] VSAgUK AT, 22500, 55 AI4S a0 R T8 i ) R 40 K

7 R : PR S 2R R [0/OL ). AR e L TR 24 2026-
06-20. https://doi.org/10.13334/j.0258-8013.pcsee.252234.
Feng J B,Ren Z Y,Li WY, et al. Long-term power supply and
demand coordination of new power system under AI4S paradigm:
Connotation and architecture[J/OL]. Proceedings of the CSEE,
2026-06-20. https://doi.org/10.13334/j.0258-8013.pcsee.252234.

[4] FEF AR, 6T OpenClaw %24 N H (1 AU 4 7~ [EB/
OL]. (2026-03-12)[2026-06-20 1. https : /swww.cert.org.cn/publish/main/
11/2026/20260312144519429724511/20260312144519429724511 _html.
National Computer Network Emergency Response Technical Team/
Coordination Center of China. Risk alert for OpenClaw security ap-
plications[ EB/OL ]. https://www. cert. org. cn/publish/main/11/2026/
20260312144519429724511/20260312144519429724511 .html.

(5] ARHK, WRUEAR, DImR AR, 4. Ft I A 28 At oo ORI U8 42 g 7
JeF SBR[ T]. B e 7 R 55,2025, 3(3) :263-284.

Wu Z,Chen HY ,Jia X Q,et al. Grid friendly data center low car-
bon regulation method and practice[J]. New Type Power Sys-
tems,2025,3(3):263-284.

[6] TR, mirii, S, 55, 5 B oL B RS MR )

RGEAT W EENEVEALELT] i RGOS 5 41,2023, 51
(21):96-105.
Wang H D, Gao J K, Huang J B, et al. Power system operational
reliability evaluation method considering data center load flexibil-
ity[J]. Power System Protection and Control, 2023, 51 (21) :
96-105.

(7] #hBR, SKEL ARAR B, & BG83 L R E - - )
B[R (K B B A G AL I i [J/OL ], M DR 244, 2026-

06-20. https://doi.org/10.19595/j.cnki.1000-6753.tces.251975.
Sun Y, Zhang K, Gegen A Q, et al. A two-stage decentralized ro-
bust optimization method for computing power—electricity —heat
coordination in edge data centers[J/OL]. Transactions of China
Electrotechnical Society, 2026-06-20. https://doi. org/10.19595/;.
cnki.1000-6753.tces.251975.

[8] SunJ,XuM C,Cespedes M, et al. Data center power system sta-
bility : Part 1: Power supply impedance modeling[J]. CSEE Jour-
nal of Power and Energy Systems,2022,8(2):403-419.

[9] SunJ,Mihret M,Cespedes M, et al. Data center power system sta-
bility : Part II: System modeling and analysis[J]. CSEE Journal of
Power and Energy Systems,2022,8(2) :420-438.

L1071 WREEC, v i, 8 DR 5 485, HLIBR 10X 030 v O 7 Fif I 25 ) e R A

PEERES P A AR AL - K3 0 5 WS AR LT, v [ R L R 2
1,2022,42(19) :6945-6957.
Chen M, Gao C W,Guo Q L, et al. Modeling and coordinated op-
timization for spatiotemporal load regulation potentials of Internet
data centers: Motivation and architecture[J]. Proceedings of the
CSEE,2022,42(19) :6945-6957.

C11] XSFGZR, Phak, F540. iF Ko R I 2 L W R R 5 70—

I D0 A T 2 S LI/OL 1. #fv [E] F L I 72 27 4, 2026-06-20.
https: //link.cnki.net/urlid/11.2107.TM.20260309.1008.002.
Deng L R, Sun Y, Fu Y. Computing—power joint optimal scheduling
strategy for cloud—edge collaborative system considering heteroge-
neous characteristics[ JJOL ]. Proceedings of the CSEE , 2026-06-20.
https: /link.cnki.net/urlid/11.2107.TM.20260309.1008.002.

[12] Luo P C,Wang X Y,Li Y L. The impact of datacenter load regula-
tion on the stability of integrated power systems[J]. Sustainable
Energy Technologies and Assessments,2020,42:100875.

[13] Takci M T,Qadrdan M, Summers J, et al. Data centres as a source
of flexibility for power systems[J]. Energy Reports, 2025, 13:
3661-3671.

[14] 5, FEhIE, 5kE, 55, Bl we ) KRGS BB 2 254 14 R
WEFELT]. S E H L AR 4, 2025,45(15): 5738-5751.

Dong Y, Zhou J Y, Zhang X, et al. Research on cyber—physical se-
curity protection of new power system[J]. Proceedings of the
CSEE,2025,45(15):5738-5751.

(157 B Gk W AR B0, 45 SCRRE B4k 2 RGRT AL
WUk A2 T A HCF G 1T) W1 R G E Bk, 2022, 46 (10) -
138-148.

Xue Y S, Xie D L, Xue F, et al. A cross-field interactive simulation
platform for supporting research on cyber—physical—social systems
[J]. Automation of Electric Power Systems ,2022,46(10) : 138-148.

(161 P577, %%, e, &6, TR R G RS 5 R B R
(0] AR FOARRL S, 2026,56(1):201-226.

Fang F, Wu X T, Cheng L, et al. Theoretical framework and key
technologies of electric power intelligent computing systems[J].
Scientia Sinica Technologica,2026,56(1):201-226.

[17] E79, X8, 6 3L, 5. A RF LD HBOR : TRE% 4.
W2 2 4 S {5 B LR & e (1] P IEEE A5 BRE, 2022,
52(3):399-429.

Wang Z J, Liu Y,Bao Y Y, et al. Power system security simula-
tion technologies: Engineering safety, network security and cyber-

physical integrated security[J]. Scientia Sinica Informationis,

019



BAO-BNBEXERE: KNEVE, FHiFRASHERE

2022,52(3):399-429.

(18] 38053, X, HE 5 A%, 4. B 2L WL ) % 0 B0 19 B A e v %2 4

A HRIT]. B RS H B 2024, 48(6):96-111.
Guo SY,LiuY,Shao S J,et al. Ubiquitous security boundary pro-
tection technology for cross-domain data circulation in new
power system[J]. Automation of Electric Power Systems, 2024,
48(6):96-111.

[19] International Energy Agency. Energy and Al: Energy demand from
AI[EB/OL].[2026-06-201. https : //www.iea.org/reports/energy-and-
ai/energy-demand-from-ai.

[20] The Brattle Group. Brattle 2025 CONE report for PIM[EB/OL].
(2025-04-11)[2026-06-20]. https://www. pjm. com/-/media/Dot-
Com/committees-groups/committees/mic/2025/20250411-special/
item-1-02-revised-cone-report-final.pdf.

[21] International Energy Agency. Electricity 2026: Grids| EB/OL].
[2026-06-201. https://www.iea.org/reports/electricity-2026/grids.

[22] Eurostat. Electricity price statistics{ EB/OL]. [2026-06-20]. https:/
ec. europa. eu/eurostat/statistics-explained/index. phptitle=Electric-
ity price_statistics.

[23] International Energy Agency. Electricity mid-year update 2025:
Prices , trends in wholesale markets differ across regions[ EB/OL].
[2026-06-20]. https://www. iea. org/reports/electricity-mid-year-
update-2025/prices-trends-in-wholesale-markets-differ-across-regions.

[24] DeepSeek. Models & pricingl EB/OL]. [2026-06-20]. https: //api-
docs.deepseek.com/quick_start/pricing.

[25] OpenAl. API pricing[ EB/OL]. [2026-06-20]. https://openai. com/
zh-Hans-CN/api/pricing/.

[26] R BE 20, = 2, Xl uk Mg, 550 B 1R 5 R 5 R Kk e
FLLJ/OL]. " [E TFE R} ,2026-08-31. https : //link.cnki.net/urlid/
11.4421.¢3.20260828.1441.002.

Chen X H, Lyu J, Liu Y M. Technology and application of
computing—electricity synergy[J/OL]. Strategic Study of CAE,2026-
08-31. https: //link.cnki.net/urlid/11.4421.g3.20260828.1441.002.

[27] Zhang N,Duan H B,Guan Y R, et al. The “eastern data and west-
ern computing” initiative in China contributes to its net-zero target
[J]. Engineering,2025,52:256-261.

(28] # v, T 458, £, 5. BEIE RN TS 5 R Hl 0 S i )

KGR LB S PRI, o E L TR #2022,
42(10):3512-3527.
Cao Y J,Ding Z H, Wang P, et al. Coordinated operation for data
center and power system in the context of energy Internet (II) :
Opportunities and challenges[J]. Proceedings of the CSEE,2022,
42(10):3512-3527.

[29] OpenAl. A practical guide to building Al agents[ EB/OL ].[2026-06-
20]. https://openai.com/business/guides-and-resources/a-practical-
guide-to-building-ai-agents/.

[30] THesE, BMvE, kR DT, 5. BRIRIIB N st T AR o5

JIZGEBRAAL ) Bl oD REFE R AL LT ], o [ e AL TR 2
#%,2022,42(9):3161-3176.
Ding Z H, Cao Y J, Zhang S F, et al. Coordinated operation for
data center and power system in the context of energy Internet(I) :
Energy demand management model of data center[J]. Proceed-
ings of the CSEE,2022,42(9):3161-3176.

[31] Central Statistics Office. Data centres metered electricity con-
sumption 2024[ EB/OL]. [2026-06-20]. https://www. cso.ie/en/

020

releasesandpublications/ep/p-dcmec/datacentresmeteredelectrici-
tyconsumption2024.

[32] North American Electric Reliability Corporation. Incident review:
Considering simultaneous voltage-sensitive load reductions[R].
Washington, DC: North American Electric Reliability Corporation,
2025.

[33] Department for Science, Innovation and Technology, UK Re-
search and Innovation. UK compute roadmap[ EB/OL]. (2025-07-
05)[2026-06-201. https : //www. gov.uk/government/publications/uk-
compute-roadmap/uk-compute-roadmap.

[34] &TENE, 178, TRIERE , 55, WO B LE R L 2 & g ) <4287 K A5
RS T B R R [0 ] o [ AL AR 241, 2025, 45(17) £ 6603-
6612.

Shu 'Y B, Tang Y, Zhang Z L, et al. Analysis and lessons of the
April 28, 2025 blackout in the Iberian Peninsula power system
[J]. Proceedings of the CSEE,2025,45(17):6603-6612.

[35] Wu S T,Wang Q,Tang Y et al. Security of distributed data interac-
tions in renewable-dominated cyber—physical energy systems: Ex-
ogenous threats , endogenous vulnerabilities and resilience enhance-
ment[J]. Renewable and Sustainable Energy Reviews,2026,240:
117232.

[36] X%, bk, Z2A055 , 55, F T (54 (1 R I 22 A iy 47 S T 5L
L] 5 B IEEHA,2021,19(7):25-32.

Liu T, Ma Y, Jiang H F, et al. Research on power grid security
protection architecture based on zero trust[J]. Electric Power In-
formation and Communication Technology,2021,19(7):25-32.

[37] XMt ¥ 59, 248,55, — AN D THE RGTRIBOR 2 2 HE
ZR0I). A HL AR 4R, 2020,40(S1) £ 122-133.

Zheng K H, Xiao Y, Wang X, et al. A federated learning frame-
work for power grid metering system[J]. Proceedings of the
CSEE,2020,40(S1):122-133.

(381 RH, Mk, ARt i, BRI~ 2J A5 v J7 80 43 W o 1 L R 8
ARAPHEFELT ] HUME B 5 ERR ,2022,20011) :47-56.
Dai L P, Yang X, Xu R Z. Research on the application of feder-
ated learning in power data analysis and privacy protection[J].
Electric Power Information and Communication Technology,
2022,20(11) :47-56.

[39] Acar A, Aksu H,Uluagac A S,et al. A survey on homomorphic en-
cryption schemes: Theory and implementation[J]. ACM Comput-
ing Surveys,2019,51(4):1-35.

(401 LA, TR0, EAEE, 55. 207 At SAHER N 8 e & 2075 1k
WIELI]. A5 B 22 427 78, 2022,8(10) :956-963.

Fan H, Xu W, Wang Q W, et al. Research on smart contract
method in the framework of secure multi-party computation[J].
Journal of Information Security Research,2022,8(10):956-963.

[41] EAG 65, T IESL, K30, 5. tHEAES 70 WK ML =38 W R 52

PR R T T AT FELT]. RER, 2026,50(6) ¢
2302-2317.
Wang B B, Ding Z K, Zhu J, et al. Research on a personalized
cloud — edge collaborative approach for single-user probabilistic
load forecasting with computational task allocation[J]. Power
System Technology,2026,50(6) :2302-2317.

[42] JURC, 40, Y e 5L, 5. BRORA TS 7E 1 AL W T 2R G v 1 1 4
Pro L] RS AEME,2023,47(19):187-199.

Fan H, Xu W,Fan X Y, et al. Application analysis and prospect of



rE TR

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

privacy-preserving computation in new power system[J]. Auto-
mation of Electric Power Systems,2023,47(19):187-199.
RPN, FAFE =, AN, 4 BE IR HLIE I B[R DAL O RS AA T 52
FEERRLI] ARG H M, 2023,47(8) :2-14.

Guo Q L, Tian N F, Sun H B. Key technologies of privacy compu-
tation supporting collaborative optimization of energy Internet
[J]. Automation of Electric Power Systems,2023,47(8):2-14.
Kalapaaking A P, Khalil I, Rahman M S, et al. Blockchain-based
federated learning with secure aggregation in trusted execution en-
vironment for Internet-of-things[J]. IEEE Transactions on Indus-
trial Informatics,2023,19(2):1703-1714.

Zhou C, Barati M. A TEE-guarded data management system for
time-scale data in industrial Internet of things[J]. IEEE Internet
of Things Journal,2025,12(17) :34832-34845.

K55, E T, R, A JE T DU R R R 4 R R R
ARBFFELI]. M5 B HEFEEOR,2023,21(11):70-76

Zhang Y, Wang Y B, Zhang J W, et al. Research on power grid
dispatching and control data traceability technology based on
blockchain[J]. Electric Power Information and Communication
Technology,2023,21(11):70-76.

Pan B F, Stakhanova N, Ray S. Data provenance in security and
privacy[J]. ACM Computing Surveys,2023,55(14s):1-35.
Irshad H, Ciocarlie G, Gehani A, et al. TRACE: Enterprise-wide
provenance tracking for real-time APT detection[J]. IEEE Trans-
actions on Information Forensics and Security, 2021, 16: 4363-
4376.

BRI, F Pt 85, 2 TH SR e ) R T R SR 1
B ABEARA PRI TR LT ).t R G E 31K, 2023,47(8) :80-88.
LiZY,Yuan C, Yang F, et al. Deception-based privacy preserva-
tion method of dispatch decision-making model for distribution
network in cloud computing environment[J]. Automation of Elec-
tric Power Systems,2023,47(8) :80-88.

Mg, Tk, AR, 45 T 1A] BE VR L 77 X HRUHE 1) 15 8 B 742 ) A
T[T, o 77,2023, 56(5) :209-216.

Yang K, Wang D, Li D, et al. A cross-domain identity control
model for electric blockchain[J]. Electric Power, 2023, 56 (5) :
209-216.

DR, A5 RYE, SR A, 55 570 M 2% 22 2 5 5K B R B HOR
WEALI]. A5 B EOR SHRME, 2022(11):19-24,33.

Qiu Q,Xu TN, Zhang Z J, et al. Research on security application re-
quirements and key technologies of computing force network[J]. In-
formation Technology & Standardization,2022(11):19-24,33.
RIS AL, KR T3S, 3 kA%, 4. N TR R BK 30 1) B 70 B il B0t e
R A6 B AR BUIR K @ BB[I/OL]. v [ T2 Rl % , 2026-06-20.
https : //link.cnki.net/urlid/11.4421.G3.20260227.1208.002.

Chen X H, Zheng B W, Yuan Y G, et al. Present situation and
prospect of energy efficiency optimization technology for comput-
ing infrastructure driven by artificial intelligence [J/OL]. Strate-
gic Study of CAE,2026-06-20. https://link.cnki.net/urlid/11.4421.
G3.20260227.1208.002.

TR TG, T i) A S PR AN G I B FK) 5 7 X % 3 ST 55 VA B ik
[D]. dbxt: Jbnt i s K4, 2025.

Zhang K Y. Hierarchical task scheduling algorithm for reliability
and load balancing in computing power network[D]. Beijing:

Beijing University of Posts and Telecommunications,2025.

[54] Wang Y T, Su Z, Zhang N, et al. SPDS: A secure and auditable
private data sharing scheme for smart grid based on blockchain
[J]. IEEE Transactions on Industrial Informatics, 2021, 17 (11) :
7688-7699.

[55] Zhao Y ,Zhao J,Kang J W, et al. A blockchain-based approach for
saving and tracking differential-privacy cost[J]. IEEE Internet of
Things Journal ,2021,8(11) : 8865-8882.

[56] Guo J J, Hou W J, Wang X Y, et al. Toward a new spatial para-
digm of electricity — computing synergy under renewable energy
endowments and geographical environmental constraints[J]. Ap-
plied Energy,2026,409:127495.

[57] 3=, 418, W R 45 - A i R EdRE L SECH
WS R - — T 2 H AR X T -BEAL AR AL 7 k0], o ) R G AR
#1545, 2025,53(16): 120-135
Liang C,Zeng B, Lei Y Y, et al. Integrated planning of data cen-
ters and distribution networks under the computing—electricity
joint market: A multi-objective interval-stochastic optimization
approach[J]. Power System Protection and Control, 2025, 53
(16):120-135.

[58] Tang S J,YuY,Wang H,et al. A survey on scheduling techniques
in computing and network convergence[J]. IEEE Communica-
tions Surveys & Tutorials,2024,26(1):160-195.

[59] LiuWY,Yan Y J,Sun Y M, et al. Online job scheduling scheme
for low-carbon data center operation: An information and energy
nexus perspective[ J . Applied Energy,2023,338:120918.

[60] Feng G X,Lao K W, Chen G. Out-of-distribution detection of un-
known false data injection attack with logit-normalized Bayesian
ResNet[J]. IEEE Transactions on Smart Grid,2024, 15(6) : 6005-
6017.

[61] Yang HS,Zhang W J,Chung C Y ,et al. AC false data injection at-
tack based on robust tensor principle component analysis[J]. IEEE
Transactions on Industrial Informatics,2024,20(8) : 9887-9897.

[62] Wu S T,Wang Q,Hu J X, et al. Dynamic spatiotemporal measure-
ment uncertainty-aware detection for robust power system state
estimation against stealthy FDIA[J]. IEEE Internet of Things
Journal,2026,13(12):27656-27671.

[63] REFI, T3, # 5, 45 TR G =N 2308 e PR
LB Dy Re Tt f 2 e U5 L LI/OL ], A [ FE L TR 24k
2026-06-20. https://doi.org/10.13334/j.0258-8013.pcsee.251594.
Wu S T, Wang Q, Dong Y, et al. Anti-attack function design and
security detection method of state estimation based on hybrid
measurement spatio-temporal dynamic heterogeneity[ J/OL]. Pro-
ceedings of the CSEE, 2026-06-20. https://doi. org/10.13334/j.
0258-8013.pcsee.251594.

[64] Wu S T, Wang Q,Zhang Z Y, et al. Physics—informed state esti-
mation model with controllable uncertainty : Enhancing resilience
against false data injection attacks in power systems[J]. IEEE
Transactions on Industrial Informatics,2026:1-12.

[65] Roy S D, Sharma A, Chakrabarti S, et al. Securing power system
data in motion by timestamped digital text watermarking[J].
IEEE Transactions on Smart Grid,2024,15(5) :4974-4985.

[66] MBE, VrT 6, BADEA, 4. BB B W ) R GG S B A 7
PR TGRIRLT]. 1 RS H 11k, 2024,48(6) : 112-126.

Yang T, Xu Z M, Zhao Y J, et al. Review on research of attack

and defense methods for digitalized new power system[J]. Auto-

021



BAO-BNBEXERE: KNEVE, FHiFRASHERE

mation of Electric Power Systems,2024,48(6):112-126.

[67] 15 QI B2 )i, #0855, f1 70 AR GEIR) 0 M e o i s

S5ELU RS BT o E L TR, 2021,41(20)
6869-6886.
XuFY,Xue A C,Chang N C, et al. Research status and prospects
of detection, correction and recovery for abnormal synchrophasor
data in power system[J]. Proceedings of the CSEE, 2021, 41
(20):6869-6886.

[68] FKER, I8, M2, 45 Fdhs b OB RO L S IR G0 A
BRI VLT B R G A E1E,2024,48(7):235-247.
Zhang K, Wang X, Yang H K, et al. Distributionally robust opti-
mal scheduling method for power system under flexibility bound-
aries of data center clusters[J]. Automation of Electric Power
Systems,2024,48(7) :235-247.

[69] BAKEA, SR EH  4RA, 5. AEMIE T & = i E A L
R B R S R LT ). 0 R G Bk, 2021,45(3) :49-57.
Zhao TY, Zhang H J, Xu Y, et al. Resilience-enhanced scheduling
of power system with cloud computing data centers under uncer-
tainty[J]. Automation of Electric Power Systems, 2021,45(3) :
49-57.

[70] X075, BRAEM , AT HT , 8. 25 B8 A h L LAt Re 5 T S 0 A

I A ST RS R 1 R UL L AR AR AT O R LT, RER , 2026,
50(5):1848-1864.
Liu F, Chen X Z, Zhou J X, et al. Optimal operation method for
virtual power plant considering shared energy storage and spatio-
temporal migration characteristics of computational load in data
centers[ J]. Power System Technology,2026,50(5) : 1848-1864.

[71] Azizi A, Morovati S, Zamani A, et al. Strengthening data center
operations using grid-forming battery energy storage as a line-
interactive uninterruptible power supply[J]. International Journal
of Electrical Power & Energy Systems,2026,175:111638.

[72] B &M, 2L, 2 810, 46 BT R BRRHMEAE R () WL A5 B
HAGMGERTNED ] B ARG A3, 2018,42(2): 11-19.
Xue Y S, Li M L, Luo J B, et al. Modeling method for coupling
relations in cyber physical power systems based on correlation
characteristic matrix[J]. Automation of Electric Power Systems,
2018,42(2):11-19.

(73] #ads, SRR 5L, FRAUHT , . 25 JE AR AU 55 Bl U 3Rk ) () o 0 1%

SRR Z WP RLRIT]. B RGP S EEH,
2022,50(7):176-187.
Yang J, Guo Y H, Guo C X, et al. A review of dynamic security
protection on a cyber physical power system considering model
and data driving[J]. Power System Protection and Control,2022,
50(7):176-187.

[74] Ex, dka, SA0ERE, 55, B I0E Bl T WO (E BB R 50K
SR AR L] B ARG E B, 2026,50(8) : 15-36.
Wang Q, Zhang J, Hu J X, et al. Review on functional safety of
state estimation in cyber — physical power system under cross-

domain attack threats[J]. Automation of Electric Power Systems,

022

2026,50(8):15-36.

(751 7R, SRPCR. 75 SR U 4235 A 00 4% 22 e 25 5 R AR SR B R
L1 I RS E31E,2026,50(8) 1 1-14.

Yan K, Guo Q L. Key technologies of cyber security situation
awareness for new dispatch and control entities on demand side
[J]. Automation of Electric Power Systems,2026,50(8):1-14,

[76] Wu S T, Wang Q,Hu J X, et al. Dynamic PMU configuration for
stealthy multi-snapshot FDIA mitigation: Enhancing security in
hybrid-measurement-based state estimation in power systems[J].
IEEE Transactions on Smart Grid,2026,17(1):650-665.

[77] BREER AV, MO T, 4. BEUREL IR M5 - LB 1 22 4 R

o 52 K < R I K S HLJ/OLY. 75 & 4t E 3l 4k, 2026-06-20.
https://link.cnki.net/urlid/32.1180.TP.20251110.0902.006.
Wei F R,Bai C H, Lin X N, et al. Quantification of cross-domain se-
curity risks of energy Internet information—physics: Characteristics
and prospects[ J/JOL ]. Automation of Electric Power Systems , 2026-
06-20. https: /link.cnki.net/urlid/32.1180.TP.20251110.0902.006.

(781 HE , 5% . B A WL 0y 2R G v i 10 B e s s AL L2
FEBIRER L] T EJ),2022,55(2):62-72,81.

Liu Y H, Wang Y F. Exploring the evolution mechanism and ac-
tive defense of cross-domain cascading failures in new type
power system[ J]. Electric Power,2022,55(2):62-72,81.

L79] Fhid e, g8 o — 58, 45 b Rt Seade e s 1) v 0 A5 B 0 B

FGN-K W [R S 7 SR e SURARA AL LT ], o [ HL L TR 2
#%,2026,46(1) : 87-100.
Sun R Z,Cai Y, Cao Y J, et al. A bi-level optimization model for
selecting N-k coordinated fault scenarios in cyber—physical power
system considering cross-domain cascading failures[J]. Proceed-
ings of the CSEE,2026,46(1):87-100.

[80] Wu S T, Wang Q, Hu J X, et al. Attack-resilient state estimation
for cyber—physical power systems: A dynamic spatial-temporal re-
dundancy reconfiguration framework for FDIA detection[J]. Ap-
plied Energy,2025,397:126330.

[81] k¥, BedgHT, 1Y, 5. v 0 M5 B BE R G 0t b R By 480

BRI BRI LT ] R4, 2024, 52(4) £ 1205-1218.
Zhang T, Fei J X, Wang Q, et al. Research of architecture and
mechanism of coordinative defense methods for cross-domain at-
tacks of cyber physical system[J]. Acta Electronica Sinica,2024,
52(4):1205-1218.

[82] Xk, Mk, EBAL, 5. 5 B HES RGLG 2B 5P
BEFELI]. AR, 2019,45(1):5-24.

Liu T, Tian J, Wang J Z, et al. Integrated security threats and de-
fense of cyber—physical systems[J]. Acta Automatica Sinica,
2019,45(1):5-24.

[83] BRI, A8, B 1l B, &5, 1A A2 22 4 I me 1o 2% bk (Vg Ry AL ik
HHMELI]. P TRR,2023,25(6) :106-115.

Wu J X, Zou H, Xue X Y, et al. Cyber resilience enabled by en-
dogenous security and safety: Vision, techniques, and strategies
[J]. Strategic Study of CAE,2023,25(6):106-115.



