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Figure 1 (Color online) Typical application scenarios of artificial
intelligence in the new power system.




BE Rk A T R R Y L R ST N TR RE: a3 S Pk

PR R L X e, N TRAS s R XU
R RS EEAR, XECL 2 Pk, B, w5
HERGSET, $ETHE A B ) R G0 H AR AE S Ak
B ORGUERL. ) HRHONGE IR M 4 £ T T ) RE
73, CARLXS 2R G B AN B 2 ks SR A Bl T 17 AN ]
DI B, ARt M AT HRER 7N LR REROR
AR, iR 1.

T4 ZLH SR 0 B0 Ak #2205 R Gy e A2
e, BUASTERA G BRI 45 | 3R e 22 X 2% 26
AR BRI T3k, ok T R 2R 5L
I TR PRI [A) I A< L R 0 4 2 A A A 4 B 55 Bk
f. N, SCRR[2215t X0 [/ 20 A il ke B R AR B ) g
HERE MR N R Guis AT = HdE, A T RT S
PUEE SR L AR U A N RFAE (AR B, STHR[23,24]
W3t — 2025 8 1 B A SR B IS AT SR A AR ROR
AR, FLAE AR PRAEIN I A 1R, ) B2 Hh R iR
FEAB W28 M 3 22 S AR AR AL R, BL R
TR S LB EOTVE. BRI A S X
B R A AE BT, SCHR[25 1 I AE 477 8
SR EN, M T B IR S RS I R SR
AR T IRAFIR LA, JF OISR T A O T 2%
EE g T, AR BN RO A R Y i S5l
Hlask, JFEMEER b, @ REGPEh)E K0 1EAl
B A, SCHR[26 130 $od JXEh L& 22 21 U5,
SEHL T A O A RE R AR 4 P S AR- AL - R AN ]

F 1 NLEEEAED RGN E A HT IR 432

SRR T HER. STHR[27] R f R 4 R o e %
AR EE 7, AR BIREE 2 5 rroRp A S B 2
AETT, R T S B H AN [ AL (X 3P 47 A A
7] .

B 5 A2 07 FOTH SR B, BUE W FUIE R R R SR
PR FAT A R oK, 8 N TR RERAR AL 5K
MR, PR ORI, SCHR[28,20 1 3 T Kl
IR A (¥ AR BN A S R, 7R R SV
R [T B $2 e 7 IR P SCHR[301 0052 A S5 AL BR RS
RGN A, SR T 2 TR AR 22 2% (1 L ) &
LIRSl A I R A AS, T T D M TR
A, IITSEILPGE I B s, 07T e
JE IS RANTIN B, — Al U 25 I
M ITE, R SRR RE IR HEZE,
A TR RN TARERR RN AR, 5 — Mo wt
FETII Rt SR RSB O A, P P
90 28 25 PR R B 7 VR AE SR HCHE R 9 M B AT B 5
TRIDLE, XA T R AR AN Y] F IR R AR AT X

fE EIRBORHESN T, N TERAR RGN H
IrHTR BS A E AN B RAL, B TEN DL SEAN R Th RE
MORITRE 7S BRIR R, DmfRE. mitkee. mhizit
PE O HAR, T 2 AN TR 6E K 1 1 5T
AL o, SCRRBSTHRH T AR R A LR, B
gy R g R IR IR S T R RE . SCHR[39]14
TR EEOR, Wk T AR RS P RE

Table 1 Application classification of artificial intelligence in power system simulation analysis
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Table 2 Application classification of artificial intelligence in power system planning
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Table 3 Application classification of artificial intelligence in power system dispatch and operation

JS2 3 5% SCHR E EWF I [

A 5 e Bk BTN T e 5 i 1

Hic BRI AT B L T HURFAE S R

[62,63,73,74]

BEFMEHREAGE  BRWEhEE. ARk

SR
[64~67] ASAPLR A A PUNIEAE/TTES TRBE M E N 4%
EAT A PN L CREY S AP T JURT AL RS, TR
G346 2R ZA GRS p T
[70~72] HUFE SIS T P 400 T 050 ATy P14 TR P
o 5 35
R BRI SR Sk RIS AL
_— s e LSRR T %3],
%E%ﬁ% AR S] | BOH A BN %
AR s

BELIRATRIL., ZEfRHAA
B LI SEIEAT 17 AR A

[64~66,80~82]

JEARE5] L A5 BBUSRALRE

R B R A s

SRS IR, SEHN M2 H R AT
M. STHR[6915E T 5 S M i 4 i 5 VA o 1 L A
2RI U AN RDE A AR, ST TR
Gt i DR S IBIREN. AETIN SR I, T 17 e AN S PR
855, BTN R A SO IR FR Gk A A R T, 2
RR[ 7014 1 3 T DU 307 19 25 F) i 40 40X 3 i 22 A6 7
T FEg R0, SCRR[7 174 1 5 FA7 BRI E A s N T
B RE L PR AR, DASRE v SN A SRR T T ] £
i, SCRR[72]82 7 2R REVR 19 A G 1000 7
%, BERGHERA TN 7 AT I N A IR 1 1 k3R
WA, DR, SCER[73,74188 T RS RS, FRAE
ST A REARMESE, M T ARG A T DA A
FRANR R, OC R B AR i 1S
7RO TR TR GE 5 A 8 KRG s
AT M BT SO0y T I HUAE T i %
J&. Forp, — BB FU BR WK B I T L R G R
IBATLIVH, R T ARG AR5 2 (0 R R . STk
[75,76 145 L) RG22 B R BE AR ey, 3 Sl i - A i
BURE R FEW 77 105 MR FE B AL 2 2] TTVE RN 22 A Ve
W, &FRE T 2RI LS. STIR[771E R RN S
TR I RO Pl R IR A A R v S NIR P Bk 2 21 T
%, RN TP R RO R AR E P A B 2R A
B T RALLIRGEA, 51— E W FU U B ST 13T
NTEREMR RIS AT, flan, SCRR[7813 i T3 T
ESCEE A RSO I % B8 LR R AT AT R R 4 S AT [
FERERS. STHR[791 T A A JafR Al BEAN K A Bk

(P8 FE D R A L [ A, B T B T AR A R UV
(12 A 2 IR R R SR b, dlid 2= S
SESRFIC S, TR AR B S, AR RS
VIR, PPN RIEH R TiEH TR R g w4k
LR MRS ) R OR AR . SCHR[8OTTHI Al %2 &4 &
GrR B ), PR T AT HES L AL AR I R AR
TRIE ik, Wb TR RE RTINSOk
(66,8 171 1] 22 A=) WM LA & 10 /R, 1) FH A 48 9 2% Adb
HPLARS S HCL R, ST RIS T e S
W, T T WA SRR B SRR, Sk
(64,6511 71 22 M S AL It I 8, o il 7 25T IR 40
2 S PRI S Bl s ) T, AR TS S U
TR 22 I 28 1) S 4 - P A H B 7 7%, SCHR[82)7E AT
W B 37 s b SEEIL T KB (R R b Sk, R
UFE AL SR I R) R R 46 7, S35 BT 7 R D0 B R
NT BT EAE I RARIBAT R 5 R G
PEAS, MMHRRSIERARERE . @RS RMRCR. WE
G 592 A KF SR AN R ITO, B AR R
MRS oemt, N TR R/ M ) RGUAE BT
I SCHEE A SR, Ak, R&am
5% 5oz LR I BE TR B v, DL 5 KA 4
RIERPERLE, 7T BE RN 1Z ATk AT T2 # J7 )

24 W RGIRRETEH]

MR A RGET AR R R, FEA
PHEBATEEREHORIESE N 18T RS A P4 538 D

7



BE Rk A T R R Y L R ST N TR RE: a3 S Pk

L W (B REEEN A & 555 T . XKL S BUR Gk
R LS N A, Wi Raefte 1 A AT, - il e i 7
MREPRATEERZEN. W RT, Hiiah
ARG R e Rl I e 2R, M S ms et
AU i bs 4R, DL 4x i 78 o SEPrig AT i T g
KA R 2R IR, JUHGR 2 R i ) R iR E R
WS IAECT R 2 BRI, ARGy i DLV S O
SERN, FREULAGERER 28 BORIRT, FEHIRHO
B Lot iR, dE5IANNTERIE, —Jim
" DM O B ) RGO AL T, AN R Refl
WP S S Ho AT AR, 5 —Jr e A
AR A KGR, BRI N T BE S M 2l
H5 R I 7B A R S, SN B A% 2R G I i 3 5 45
ﬁi‘lJ[83]_

BUA 3+ N TR B Az & S B 7t &
AT ORS00 B T3 K A s (14 75 9
Erat e E PN TP LIPS 7SS N SRR R L)
FURTR R 5y RS F R S Tk,
i 5B T SIS AR AL S 1 5 > 1
S RITUE, SCHERI84 ]I P A 22 X 25 412 HY R\ 7 £
TR P 0 25 [ D AN BB I SRR AL B, 198 TR
MR L e T R AR RGN EE. SO
[85] FH B = S SR bt AU Y, LS Th R
PRz BB IZ B 8 2 5 /MBS AR M B 2 18] A3
KF, I TS, 5 ERITEAR, SOk
(86144 2 L L ) R G A 58 A W B IR BL Ak 2 2T )
BREVR, TR 24, AL RS G MR GE 1 AN
SETEAA RIS AT 26 AF. SCHR[8712: T 2 & REAA TR 2
SEALEE ST, $RH T 2 DX ) R G ) G A R 4 )
Jiik, AEESE R, EE R ES . AT

F 4 NLEGEAL R RGRE Pl i ST 7326

sk, ARZRihd. BIERHES 2 T R
il s ) I Wiy [P 4 ) SR mgs . SCHR[88 1R 1 S P AL %5
T A-TFRZEE, S5 T USRI IR ) &
GihasE SR AEAFISAT R AF P RURIL IS H O E

N A LT R GERRE EO B b TEEPE SR
SRR AR, Boxd 3 T N T3 R 0 o 280 2 ISR 5
WA, AT WE AT T B 1 ) R G I R s AT U 3
L R i T T3 A S b S
ThRE T RETAE. BSR4 ER BT U %
i e A, SCRR[8914 Hh 1 3 T IR BE B Ak 2 > FA) i X 47
HLE I SR [RIRERI T iZ N T8 RETT i, STHR[901 M &
B R T A BRI N R AN E VR R, B T
B AT IR T, TSRO 1 B 8 & A5
SRR, @A T R TR AR SR R ER
ARG AE N R R Ay, UL S R
M NE BRI A, MR UK B S Ae 8 R
S ) B By R AT RS R, R AN [F) R
SEASE S B A LIS P A SR 9, SCHER[921K
PR PEQIM 28 53, A A L vy 4R RpAE S2 U BE 77 1A 2
YEZALRES), HRAL T 0% M) AR G0 0 5 A o) S
SCHR[93 1R 1 0 s SR e AL B3 A D S BT U705,
SR BE Sz i A TR S AR M B AL . S
BR[O41 M &5 5 1 2 Q2 21 J7 iR MR Eff 52 1 ARG B JiE
%, e B EINZMAE LT T iR B L 34T
FERIOLAL. T H ) R G TR I 5, SCHR[95]2E T
AL O IR, R A e e TR 5 AR A A ]
WS i R SCHR[96TFIF TR BAE M, R Lo
SRERE LR AU RIS T (R AR 2 e AT R T
SRS, SCHR[971 0% T2 A AR BE 5k 27 2
SCIL T PRI 7 47 .

Table 4 Application classification of artificial intelligence in power system stability control

R 7 ik BT ) 5 e 25 K e F7FEN T8 i 7 vl
T4 ) B N S R e .
84,85 A B Rsh Bk, B 2ES
Pt SRR B AR [5483] 2R B e it » o
[86~88] HTF IR T ST B 5 AL VREERRALEE ST, £ B R ATRAL 5]
[89~91] M1 B GE IE B AT 7 A BRI S BRI I
o " VRIE QR BTk I S
e b e ot [92-94] W) RS 2 Bt ATIEM " SN
TR 75 1 S 2 HeH 5 4 L JE AL Ik
e Bk R 2 R 22 8] &
195971 RS P RS . VR B (S %

oA AR EE AL 2 3




HE R HARE: 2026 4 BB S6 4 AR 1 A

L) RGREEHIN 5T, N TR e
AR BE VAl 08 o )l E A L PRSROEEE L i e
SR, ROk N TR R SRR B RS
e sE PR IR BE R A 0 A SR 22 S i el B — 2t
XN TR R T3 9200 KB SR 1 RO S B 3R 42 P kA
FEAM BRI JE, WAL N TR REBOAR, A2k ia s
SOEE. R AT LB N TR REROARKG I R S AT
PR IME B SE &, HERIRN 2R G AR A IR i 3
BEJ). =R L PIPRERRBIERNE . KL
FEREOL TN TR REROR, R EAEA RS F T
IPENEREH

25 WATHBRS

FALH ) R GRS T A SR R Z T
by O RHRAE, HA O AE AR IR N 22 7 AR R
JR A2 5 S AR R I A2 247 o [ e g T
OGRS EE A28 h, oAl E
P~ i B R B O A TR A B R Y R TN,
BLTRRZ |20 ZHETES T, HE20234F K, &
[H o T BiE A E £k743 55" X ik
HAAMEmEr, ERAREM . RamirR54 8
EREFNME. BRI EMR, WHEEEEE MR
Ak, FERRA AR Wl 2 HAAERA ZE R, T
MTA BRI R N 4. R, oSk 3k
TETNT 350 Rl ReAFAE NSRS 47 0, IR 38
SIS HRIRECE I M. AL G M 5 ki 1A X SR Ak 1
5 1) RRIN A7 AR B SRRA, N, &gt Al
RN NS 5 s BRI, e LAERA 2 T
WZ L ERIESEAT N, Miidghse. MUl isiteEsC
B, InEsHn, N LR REI7iE T DUE It $od X Eh

F 5 ONTHEGALHR TSI 5 IR 526

AT RS, FRAE 57 03 117 3 5 Ak e SR AR 4 AN AT N REAIE,
EAERR I T SR A, SRECEL ST 3 b 1) SR o
BT NHEAE, T35 B 5 BUR ) e SR AL 0.

— 77, WEHFTRIRERE T N TR AR
Syt O R O O e g R . KR
T BT AR T 705 R T S R AT R,
n, SCHR[101)5: TRtk iE ot T 2 5481
SR/ it e HL O FIBRHE G (B2, HEAT T A f
REMI AT, SCHRI102] M2 1 ) & 2 A 2B R e
TRILTETT, $EH T TR B ) IR FASEML, %1
W TS 5E 2 ESRR. CHR[103]EFEH
R BE, IRARE THLgs 2= 2 HA
EVHLE] . A% FSEEE . 1200 DL E
FYSE 8 e Ak 55 T T 403 P 1 S LT b B . T BBl
SoF KRSURAT G i, SCHR[104]5E T &1 HE N 2% 4
W 2 3 Re A AL 2 ST HESE DARA DR BE O] AT 1, s
PR E et 7 HRORSCHE. BRIz 4, EEMIEMTHN
WL, WAETFRE T RARS G F TG B
3], MR S N ) TR, DA
BRI IT AR AL, i, SCHER[105]7E
HBEIERFRARMB TG, BT R hEE
WHEANTE N R E R AL ER ORI AR, BE
T 22 2 R PR IR FE XL QI 24 STy AL IUAS 58 2215 B Il
TR L PR EE A R IR AN AT 9. ARARAHE, SCER
[106)EE . T o vr R B H A Ese R, JEFIH
PP BLIR B oA 2 o) SR AT SRR, SR T 3 E A
H HBCAAT AR B, DURBLEEA A S, M
EEXT TS B AT RT0E, SCER(107EEA 25 B
IR TR S BN AS W AR T AR AN B 4
AL BT ARAL T A SRS AR T R AR SR

Table 5 Application classification of artificial intelligence in power system electricity market transactions

L 7 4 ik E BRI e 17 % FTF T8 i 7 v
oloto  TREAKRE. SAUER. ta BlaRREST, ERRESES]. ZERLR
U ST LT OE I = 31k ]

——— T R ERT

B R 15 A AT R, FRAEE Rl D —
[105~108] 35 Fiidm s L R i i i 7 /s ‘ﬂ“Mﬂ;;éﬂ‘*

FEAT AR A -

(109-112] GNP N RN MR IR Bk RS

A EAT R fhik 53 Bt o4 (s BAK F5 DU St S 75

201 88 B B e LHPEFEARAL S B ER S X ANt E LR TR S] . SRR AR

[113~116]

(RS AR R T 1057 5

2. BREN D




BRIk THI TR ) RGN TR g B3 5 kil

(108252t 1 2 T =AY 5 A Petri X ) L /5 T
W AESEFEAT NINTIE, WA o i i e e AT
NHEAT SN T

377, BUA T A L 1 5 5 AT %)
AL oA, RN TR REH A M S s v B A
AT N SRAR LT, $2 2 P RE s I AT kit
M SR k. BT R AT ARG, SR
(109132 i 1 2T Py S gl il oAb 22 ST i R L T
Bt e M ik, A R AT N GE,  SCHR[11014)
PSR AL 2 53 7 SRR AN P AT 9 s o St H i
RASS S5 MME TR SHL SCk[111]
N B BX ) 75 725 AR B AE SR 4 B5ebm it v i A
PR R R K. 5 AT 7 S e RSN B T VA AN R, Sk
(11210025 fEHT 7 53T & L0 S 5 Z2 5000 8 A 7 3K,
M P T RS B 2% 4 A A P2 ) S P i e A
R, SR DU e 7 iR P AT kAT 22 3L AR
fifi b, ST TR N TR RE AN T
W AE Gy AR R AR B, SCER[113]7%5 8 A R &
RSB S ls, R T RENETE A F T B AL AN AN TEAL
i R [0 2 BEIR A S IR FE B AL 27 ST R SCHR[114] 002
B mx A 5y U N 2 B RE AR B R, S5 52
B RE AR IR LT € 1R SRS B L A NS HOL R, 18
RN ILE RIS LU Y 2, R OR KR A [R5
REIE] B SN ZAEVE. BB BISE M H A IRELYE, SOk
[115]52 tHdEAL M ZR A A B F P AR 3k, 455 Q7%

AMBEZNHWEE, Rk T FREAEEER
AUANGH 58 P I, SCRR[ 11611 1] L 0 52 5 O A e Y,
GBI KRR SRR B R il v, @ ARE S
SEELSEIL T F A2 Ty Bl i R AT SR L 2 #

N TR BETHEAE I35 5 3 5 N SR (1 B
S VPAl,  BLER 2 R AU 37 T AR AT 9 IR S
Ve BTSRRI M FINE . XETTZIs T ek 524
PR T, AR R, N TR e
ARATCAI ) 2 RN 58 5y, FE TS I RS
VBRI IR FE R & v ACHETE 0, IR Y2 T A o
(R0 e, el AT S IR BUR, M
TMAESRTH s AT R R, SEI T A d 5 R4t
24 ) AT LT

3 AL REIRAEHT B ) RS T HER

RELIATEREEARER I RGH 7P E
BASHI0 Bk, BB N TR RE A M M e ) 32
AL MABRERER N, Sz 4xbEr R i ) &
GRS RIER R GUER T R, MRS 2R
FHRBATER, FEVEFRMAATE S MER T
DURAERE A IR RGBT AR rh sk e 15 BB
2 IR R 25 R PR R, 2R, ZESEEN T
BRAHEB N RGN ZNMH, HERPEGHE
QU AR B YE R EORRE 1L, X N TR RETT 24k

1 OERRAER SR SRR ERSS ? B2: A BRI AT B DR 2
KEENES SRR
TERERIR > BIE-NERSYD FRIDRTIEE 4 ) BEEEHIETS
> z IERHR RERIIZ
A R
S B B Bn BG T ) i & /: ,; . i
: = il ENER
HRB AR WA R AT SR FRMRSHIBEARR =00 ==
e
|
B3 BIRETEMERSBREHNDENTRE 2 B RES e BNERES A TRES R PETRE ?
BRMES SRR
BICEDR  (es—) ST BR2BR L RdRse
BLES S FIPIERERS oo BENE —e BLEA%
» = (g)
g E)— o W

,,,,,,,,,,,,,,,

IJURRRBHRLRE, REIBE

sl P77 I8 .
3 7 s :
MRAN i
! 1
THERBRERRA, HREERENK

KBNS W ED
BR8N, HEHE KBRE, 2F6EN

B2 (g hore BN T8 BEMRRERT A L 0 3 G i i ) DU SO B B e

Figure 2 (Color online) Four key challenges of the Al-empowered new power system.
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Artificial intelligence for the new power system: Trends and challenges

BI TianShu', DING ZhaoHao', RAO Hong” & LIU Nian'

! State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources, North China Electric Power University, Beijing 102206,
China
? State Key Laboratory of HVDC (Electric Power Research Institute, China Southern Power Grid), Guangzhou 510663, China

Driven by the goals of carbon peak and carbon neutrality, the new power system has developed rapidly, exhibiting main
characteristics such as strong stochastic volatility, high power electronization, and significant susceptibility to external influences,
which pose numerous challenges to the secure, stable, and economic operation of power grids. Simultaneously, the swift advancement
of artificial intelligence has enabled it to initially possess the capabilities of autonomous knowledge discovery and inference, thereby
driving a transformation of the scientific research paradigm from traditional mechanism- and experiment-driven approaches to data-
and computing-driven ones, which provides a new path to address the issues in the new power system. From a system-level
perspective, this paper focuses on artificial intelligence technologies tailored for the new power system, summarizing the current
development status and emerging trends in core application areas, including simulation analysis, planning, dispatch and operation,
stability control, and electricity market transactions. Furthermore, it discusses several technical bottlenecks and key challenges
associated with the artificial intelligence-assisted new power system.

new power system, artificial intelligence, data-driven approaches, computing-driven approaches
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