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Figure 1 (Color online) Evolution and development of the power
distribution system.
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Table 1 Multi-level and multi-objective planning framework for new distribution systems
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Figure 2 (Color online) Integration framework of artificial intelli-
gence and distribution system planning technologies.
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Table 2 Prediction methods oriented towards planning

T i U S BRI SA 2 LRI 5%
GG B 515 510 43 0 BORERAC. HERCER; (1) I A R
T [m] U 43 i HMELATE K oA A B IR LB 5 (2) W B A R A SR T
WLEs2: 31 T7 ik BELIDE Uik ARPR B PRAR LA R R (1) B ATFOCAREAENT BV
(BRIRE>]) BEHLAR Y M LARAE IR 2 A5 A S LA (2) WAL 50 A5 TN
VRIS J v PN AR A RO 2 ) S HK (1) Foh LI 22 A7 g T
a SR I 2 SRR SRR P IR 7 28 P AR 12k (2) BN S R bt
BT A2 5] S S R B A B 5 S8 R RE RS (1) E5 X Ik b7 R &)
- TR A AN, DO IR TR (2) BHE AN By 3755 BRI S0 77 00

A [ B LS K 2 TR L A8 7 REAR T AT S 1 (1) AR B H R

BTSSR P ST

(2) B BEPRP BN WA ZR LG T PF A

R TH A TRIIRS B, 7% HhL I ()7 200 FE 4 2586%, {3
5 ) A ) Py A DL K 5 0 1 B4 5 77 14211930
187, AN 57 R 0% A THT PR 25 EU A1 T TR RE VRN
TR E M, L3S 18 RGO & R vk 5 18 M
ZRGIFE SN EN, B RIS AT AR X N % 57 R P AL
AT M.

g BRTR, N TERERARRN S SR T Wk
FEE, A R0, T VR 43 2 U N SR AR SE
TEHHEC RS b, A0 2V S U ) 2 I 2
o Ek B R e S, R R T B T
] H A A R T . (RN 7E 2 V5 S O
BEAETF, S PAT RAN TSR T, e RS v
fir A 7 T SR X, AT SEIRL R B, Bhas
SYTE A 3R
42 3Ef7HAL

P GEE L R G T DA L 2R R Ay
RN 5. LG 5B T e R 4 8510, (B7E N
T RSB R T R B R RIE R O R T
AR, “BATHAL B AN R 56 B (0 4 ST
CRWEESS, TR P R A e AN T B e
“ff LI 5 R BB IE FR, R Se I IRI-2 471
PR, BUATT S, #R7 R0 % Tl i ok
BEATIBATHIATAL, VP4 SR kAR SR Ve s
B TE. I AT % T 0 T A 0 4 TR 3 ) 0 A
PRSI IR B AT PR A% 0

SRR B AR T 40 A7 38 B IR ARk B2 N IC F R 4,
G373 G OB FE BT MR R 5. L P, £
FRAT . R B RAEET Ek, BN
TH RGBT EAM, FMEMRE R TS s
2 18 42 BB R 25 SR AIE T T F R R R 7 e 4 iz
SRR, RN R e, SR T e R R
BERHEATIEAT 77 AR, 7T DL SEHLR A B A
BRI A B A R, T A RO
HUAC L R0 2 e B BT IEAT.

b8 2 K0 AL IR N O B R G AL
TSRS T T, [ N ANEE TR T KB MR, A W
SRS TC L R GRS AT RS IR 4 R h A4 A
R Hor b AR IS AT BT T et B30 58
SE R, ST REO AR R fERE.
907 28 5 R R 2 B TE G R B R P . I 777 45 52
A5, R 4R A0 5 i S T Th R P s O,
T3 434 2R A AZ AT 286 U 3 388 3o 22 4 s R e 5 S R
ARG, & A X AR B G 8 T )R
A LA S R R AR, BT R A4
J FRRULS. AR R G AN SE PE AL =, AT
— AN AR E PR AL S AT E MR AL 2, Bk
AP VERR B 3 T .

e G5 B2 e A B3 A SRR 280 A R LA 4
R, IR TR SRR, 2T B R REE IS T AL
SNSRI, R R R IR TR UG
WL BRUB KRS, M, 5T, A

9) https://www.latitudemedia.com/news/in-chile-google-x-is-taking-ai-powered-grid-tools-out-of-pilot-purgatory.

65


https://www.latitudemedia.com/news/in-chile-google-x-is-taking-ai-powered-grid-tools-out-of-pilot-purgatory

I 3 48 N T BE IRl O TC FEL 2R 8 ML Al B 08 5 D5 Yt T 43

3R AT AT

Table 3 Planning-oriented operation optimization methods

BT AL 7% KA SE
LR PR AT A ML TN FERE . A
R BRI SR BT EE AENA RO SARA A TE R k)
i EPEALAL ALk AR FE ) UK. P W30 AR 1 i I 2
b Ak Bendesily MBI AR R
7% e USRI BTRSLTREE  F SRR R R R
FHE A KA AT PEACT IR0, BEALAHBRI AL BaEIERSE, (LI B
BT B . 5205 A R RPN e
THEHARTES  KEIEFRAL. DRDE. RTEH R RES KR, SRR RS
M A BRI R, T4 — Btk 2RI
i XS AR LA . Q¥ Fe AR/ B/ ST % VIR R
AT SR AT HE . Wasserstein DRO ﬁﬁ%ﬁ%g@ﬁiﬁﬁ%iﬁﬁ’

BEAR TSR AR, 1B R R AE g AR AL SR
RN, ToRAE R B, 50N R b aett, B
MR G IO, SRR ] i 2 38K

A1 A A R YR A R A 1 5 T RO T e R
GO ATIRALTT T AR SR 58, (HERAELEB. (1) Ko
HEV AR RIE SR, KRN BIT 78 07 AR MR FiE H
BRI SHOIRH S MRS TR, T SEPRIBAT AL
o, AN SRR (I X 3 b 4 A 2 B S DR S . B
I PN ) SR A 7 R o SR A S RS 1 Bt e =
M ARSI Q) HORHERER AL,
TSRS EMZIET. KB A ARG %
JEFTRACHE RS IR L U R A R AT
FIHE MR IS ATHAE, M LLIE T R 3hie s R
5 FR 0 4 A 50 B B Ak B e NPT
BT R, GBI R 25 A R TR B I
BRI FERR A WU 57 2 s A AR, S BN 41
8 EL M DN A B e (3) RIS AT R
BIZ e BRI f o S R 1 ) PR AR T L R BRIE AT
MRIFA B SR A B, 72T AT R SR —
ZHFR L, AT AN A LRI T R
EMEATAG SREAE S, (R0 B 0 T S M 25 4
SRR FR A AR 2 M S R R 2 R 53847 2 VR A 77
TERT F AR S0 oe, SEURAE KA BUR B FR .
SN I ER L= =L (S SPal S u S TE =L T

66

iR T AR 7 S T i S AT R SR AR, T AR R
YIHR T AR FR- T8 bR 75 BRI 7 - 07 BB LRI AR
WG, SRR T 2 IOk R AL WL I e 5
AL R 7 DAV RE A W R, o AT - PRI B AT AR R A
B, ORI T ORI LR I A AN A R AR, R
FRRIEHE N . FURI T G0 2 24 o R 3 R
R, ITEAATHEA A R b

FE R 37 R I VL 2R R 5 AT PR A 5 TR I £ Bk e
T, Fla N L REROR SR AL T 2 4 R 1< B 1 B B
. bR G R I R R R AE R R R
B L ] R A SR O BT R BRI, N L RE IR
LT KB IRTFBE. Hn, Transformer'™ i 7 45
FEERLSTM VS 412 43 A7 X B 70 PR K JT I e e e
B B8 T R T KBRS RI B, B0t e AR
BRI, R TR A5 3 AR T N 1 I 3h AR
G RACRE T REBORS B R 2 A0 00k s 4% 5
UL R R AL B T A B AR YA 1 R, M
TRIRRE, AR T EIT R, EEERR, T
St e A AL SR 1 4 FEE R AN B I i B, A
TAREHARGE TR G s. B2
HOREHUEIG TR T REM I RRAILES 77, 7EARRE S
Rea A Py [ AT 058 T 4 rpr b S M R, 4 A 2 i
A4 AR 5 IR AL B T R 0 K118 47 b
PRI o B, o 20 o 5 003 e o iy 2 5] B AR A T



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

ORHE IS R T B, ARG SR B 7 3R S
AR G IBAT PSR AR AR Z 1A AR 2 MRS IR .
RS A ) 55Ty S R 2R R B A R 2 3
SEBUAT RO A, B TS5 4 E MR T P ) [+
I, EREMF ORI FPRE G IR, KBRS AT IR, 1
KRN b, R IE I M I R T AR R,
S BRI 5 SR 51847 88, shA B IR
BESRNE, SEBRI-B AT A

4.3 MRIgeR

HrURC R RGN R TR R E R HARmP R
Z EARIE N 2 REATE = RIZ 0. L 54
RN TR AN T4%, BRefRubf s i,
AL THT W vy 44 e 5% 4% 1) < 2 JB2 9 M A 2 % 240 S A A6 )
PR, N REEOR N HLIR 1 R B O A B G o, & T AE
BA—HOR, T2 R 1 — AN I 9T VR M, IAN[A4E
FERRTH SRR SiE M. N L RE A I 24
WX YA RS, TR 2R 2 A R e TR SRV 2,
WRAFTR, RERTHR AR GERE. 7 E VR
DAV & B2k M B Kl (mixed  integer linear program-
ming, MILP)F1JH & A8 200, &M THRIMELL.
WAL B AEFS R, FARHALE T A& 0 2 R
LR H A e 58 4%, [ TH R RS AR EOE K,
HME LASCHE 0 05 RO ORI I s AIL AL, ANH
PERRIE L SRR . BEHLIZ S8 R FE A 2 >
R0 RO BN 5 A AL, (R I ZR Ak & g s
Hdhs HAFAERRAR TS MUK, 2 1 TR TR

2 BEAAR I [F) R K1) SR AR TR RO /58 5 5 A

R4 PRI RERHTT %

Table 4 Planning-oriented intelligent decision-making methods

RGP, SRAEZES . AL b BB R
P2 ST S A R 5 B R R HE AR 2%
EINRA SPETS R %, ERERN 2GR hIzis
T2 F0 H0 T A, (L5 £ 00 0 2 4P B A B
T RV 77 1] TE S 8 B v o 1) A RS KT —
JPTH, TSR AR OB () 7 % A R AR T AL
GEtRAL R BRI, i ParetoRT VN RAE; B
T, HEHS 2 STOKEN ) 43 A7 SBAR AL 75 B AL fR4 BT 2
TSEHLES XS B R, 92 oo ph o g R T
1%

EERHHLRI RS B A Bk, BT RIRIR R AAR
KA, 2 2% B A5 RO A R I o (R4 R 6
#, AT A WA TR g AT M
TN Z B LB AR RS s TSR R U
BT 2 U5 B R AR, B R S ML
HEGIANREE, BEBFH R, G EMEES
WEEL SR, BT BRI 70 R GORES L
ROV B BRI b AR BB A R R, B
N GO 46 OTRTT A% 2 STHOR, 15 T i R ik
B 7, A v R R R B P TR k. 7R R
T RIRAR T R, N T B A T R ok
U L B (A SR A5 B P e ik LR 44 2 RS R 1
PN A R, BE PR AR AR ] b B B i
Bl AL eI B T %

g5 BRTR, N T REHORTE BRI o 38 F R
B RS, H 2 AIRAE S 7T BB G R
VERRIBR, Bl 22 VRO, AR SR E A B 2 TR RN 5
PERHIE IR S -2 R R A I R SR AE 42, SEIl K33

K] MR % AR oA
e e B e N L T
Tl 7 PRI S Y AN 5 5. k| ek B st g % 928 AL R AT RO b 2
L e etk e e
NIy s \ o e s A1 [69~71] e AL &, Friiahitim
et PO GrpapLeE L s AR AL PR =5 1E 5. DRL AT ARRE 158
R g SR O RN A T
Y N EE B g ] Y P N SR R P ; N : 2 ; HafirAf :
sREEREAY  aeERes. AR ot
R A2 5]
_— A SR FERBARA™ R SRR B RR 5 P, TR

s R

AR AR TTIRE L, FH2FT 5 42 %

67



) H A5 N TR RESK SN HC FE 2R G Rl B 1 08 7 vk T 2Rk

AT A TE B s ERU 1O 33 A sh A AL
Hil, AE A R SRR AR AR . W S AT
M A ae R ek g, milhn, EEE R EA R
PR FAEHIAN AT E R P BN TG SH RS
RN IERBAR AL G5 A, 70U AT 3 2 RE L X 1
A R DA AT FRAE REURIZIE R H AR, 20244F 12 H
(] 6] 5% FL 9 R AT Y B FR T KRR, AT R T R
UK. 1817, IS, RETEILERIZ X
T W E I Bk &, MBS M2 AR ORI g ke
%, CIERERTEN . [ AR g e f
FAETY S48 M R BEAT 12 W 5 IR GH B, 1A Y v
Fil £ R U E L 5 0 AT B, AN RS HE RE L
HiTE %, Bfehsir R, BERE. ML
s SR A5 2 A P TR B ) R IR, I E Bk
FREEE PR R RO . Y6 HL ) KRR K B O
K12 i A B 20 TAE H oK 456 254 TAE
H, 48 EEFS 228 TE1S00 A/ K", bk
BB AR O B4l 1 SR I 70 AE 18 S B 1R L 45 Tk
A, SZHL T AR B DA F B P SR B B
A% VR H B RE DR SR AR AME B4R T RS A S ik
S v FE g R A HL R 7 SRR R g e,
HAERZERG RN T RGN, ERHFH
MLGE S T REIR B I M R ) R 3R, 7
T RE IR AR R 8T YL F R R T2 N
Y5, P17 REVR M Gridscale X UHI I T “HpFEL)
RN - B0 I Bl A - i R S AR HE 2R 1 Mk Ak
TuBl. % & DR BB AR O, K R A
W& SH GIBAT AR IR RN, 45 A5 7 58
St R AT ], (ERd . AR
RE R S R EHEE S0, A E RS Rl
M BT . ZRBISZEL T BN EIA S0 T 2 vk s
BRI PHIRIGAIE, IERA 1 1238 9 HE 04 TR S
TS E

4.4 N\ TR BRI M E 23 B

NHE R GiR T ATBORAEH L H AR gl 2
L, AT IR 3B AT A BRI PR =M 0
A, SRS s ] FRIEE . Aot

P2 BRHS: 2] SF O ATROR & L. BB 5 R
PRPEBEATRE XS b, WS s,

5 WiRRE

FEBUA % T N 8 RE W =) 4l B3 2R T /L 2R 2 LR
B FeRt ekt b, AORMHRR I AT I3t
). AT E SRt N R RERORA 5 (70 AL 2 5 g
JIRWEAT 73 W, HE AT — AR RS A
RN TR REIREl H 2RI A28, MOX PSR a4
PEHAT .

51 ANTEREEARMME PR

R CERFF RN R 5] . SRk S RO
A28 il e R AR e 4 T L R 0 R 0 ) 1) R
HE S BRI E 2 R4 5 A B RS R G
e, LA N TR REHOR R VA 5T A B
IR, BEERARE. RHER LML R =AE
T SEBUAR A1 2 .

FERARRE T, BIRNES AR RS 5
IRB BB, 7840 R HE R R 5 R (4
G I B IR A, TR R B R R,
PEPE R L — SO AT BT BRI gt o G P R
GEANASIRANRAE ST, 7 EhA AR LR 5 ]
L0 5 SRS BN A RS T, TR
7] [X BRI L R 0 1 25 AR AE, R SR LA T
2 STROR FOVZ AP 3T S0 IR AR B 4007 (LB 225 BEAh,
TFERFAE ST 431 o vT 5 N DR S T AL 1) LA e e
T EZS P R SR IR Eh B 2%, FEAS AT S mH 7
B E SRR SV TE ) B A

FER SR B R, A RIE KRR AL
BE . TEEERHERR RS ) % 2 BB L A R 0 T TH K
AU R T T L R SR A TR AR e AL
IR AR B LR, M A S — b T 2 25 5748 B I P R4
PCHESR, FEMAt Gy M BRI TR 1, 35 SR kA
FARIEAE M AR 2 5 b 5 W N BB BERYE . 7
A 2 e O R 45

TERBE I R R IETH, FR R R s, 7

10) https://www.xinhuanet.com/energy/20241219/caa68c8595384calb4a49ae5bdc34a22/c.html.
11) https://gd.news.cn/20241217/0bd91b07e0b9487082c1bf4ea8a09d10/c.html.
12) https://press.siemens.com/global/en/pressrelease/siemens-strengthens-gridscale-x-offering-enabling-tsos-accelerate-energy-transition.

68


https://www.xinhuanet.com/energy/20241219/caa68c8595384ca0b4a49ae5bdc34a22/c.html
https://gd.news.cn/20241217/0bd91b07e0b9487082c1bf4ea8a09d10/c.html
https://press.siemens.com/global/en/pressrelease/siemens-strengthens-gridscale-x-offering-enabling-tsos-accelerate-energy-transition

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

F5 EEALEREAEHENLL

Table 5 Comparison of the applicability of major artificial intelligence technologies

HAREH R s e IR R R
o EONEM L ARG e VGBI AR T
wrmmy T e oBocR R
WL gy, OREAAREHILIOVES B i eaminie MR, A e )
MR AEROTAORITTE: % B AR 5 L SR T M e T b
e EATAEEEL FROS o oo S R AR
" BT e IR PR A P
SRS (N EIL MUET. bk R Sl AR -
g (CREIRRAIIL SR e NP
B @égﬁﬁﬁﬁﬁgﬁﬁﬁ@%ﬁ VoA i ROBIE R WO AT 005 5
SR P
P b TANSHTRAORR) SN S AR o, SRR, BAK A
B T 13 18 S A 2ok 5 e o
g RSO R, I E — PUEBH IS B, U e
P FRAH LR fE Amﬂ?fﬁ‘ [
MR 2R, RS R e W R IR gHW“Mﬁgiﬁ‘W%$#m
VT {RPSURERL, YRS A T FEETA zgﬁﬁﬁﬁﬁﬁ%@wmﬁWﬁ
e 5] o ) ‘
iy IR, BRENAEIE e, ms R SRR . RS X (AL

L5

Biv AAEEENRM SRR, T RIEFSHRMKNE
MBS L HAMEIE O R BB RS, PR
ORISR 5 B A L P R ) PR i ROR A%, DA
BTN T BEAE AR 0 5 AL S 17 5 2 1 S5 ) P SR s A
P AT FE VI SR SR, A HESN KB T
RETIA M B L 1) B A ) e A R e AL e L F) v
AEAE.

5.2 BT AUELHLARGE H SRR

H AT T BE N 2 SR F R TH A (AL
B PRI RE AR pi g 5, (IR P R AN 2
HARHS T AR, A AR S A% 2 490 S B o 28] i 1) 42
JR B DL PR SRR BN, X RN B2 PR, ik, 4
TR O BOR K BE G HE R 4 B B RIS
), WNE3PTR, BAEED YL FR N - B RE
Y5l - RE PR AR AR Bl 4 55 HE 2 A R I L 2R 2 v A
IREERI I B AT SR AN BHRIN 2405 5 &
B R A, SCB N TR B B B AR A B
MAE A RRE. 2R RS E A T TR

PRI 2 S TR G KRR, VR B b & Jd P ) B is
AT RV CUTBE e AsoE PEBR ) . 1% B & BF
FRAES RO . P SRR e g &I 2 a8 A7 $ds
(SCADA. AMI. S ZHFR) LA K BUREIL S+ 2 0%
PR, T AT A ZE (L AT A F T FE R A
5|,

£ G8 HUER A Ak B K1) D7 7% B AR v Ay EL 47 B A B
5, ERTEH GG BATEA . = J7 BHIRE SR ATE
BUF . P4 m A E 2 NS 2 Bk, H
TE R RIS TR R Sl 0 SR A 280 5% 55 22 D T 52 31 7™ 0 Bk ik
LR SRR — R RN L A B 1) T
RIRRER, BReiE A RE S B D BUH A IR 7
KREMLF. ARRISEIEA 200 8, % fefdom
T ORI ST I SRR S AN AR, A R
Futar 5 G R I FPREAR, S IN K B K 1)
. [Fn, SRS MG RER I BOR, Bheik
fie /b I A S A G BORAS Al T, IR R AR
PO 40 N L Bl S A A 28 X % S B0 AL Ak, DTG 388 A
TR AR BB 2 R B R, 7ERRI PSR B,

69



I 3 48 N T BE IRl O TC FEL 2R 8 ML Al B 08 5 D5 Yt T 43

R REAARSE B N RV BRZD TR, I P S SR A 4% ik
TR SA GO, DLERIXEh 77 A kit
Jrg. B R A RN T R AT 2RI B KL
WAl (iR . TSR AT, SR I s A 2 TR
P S T SRR s LRI SR A R R
EEWT B4R, EE AN B EE, k&S
PR BB RGRITT %, FEEEAE AL R T
BRI AN AR LI AR, 3“5 W Al -2 5 ST

. AEAS UM A, A S0 BAR I H S RLRIAE S 4 45
AR MSLITT R, V5 Rk A A 78 3.

6 ZiiE

A< XU H AR M H AL R 2R R
HIRSHRERM G HIEARTR, ARG T HRE
LR GERLRI U EORIT FEBLIR, 3 5 BT RRAE T B T

H B A R BE U SRR, AWrHES LRI 5 1 E i IS PkaR, Bgh T N TR ReH ARLE B AL B R gk
B30y =VVi=V)) vy raa _, ssies [0 oy P mmmamR
P,. +jQi = ZPU - -]QU z’/ _ V’V’SH +b’ sl -1/ =W's!™ +p/ (ARESEEHD)
j A 0ss/<M-p, e
V<<V, f <tax(z:0) Sl CEL R (B KB
= g N h :(w["]“) sl 4 plirt e i (L1 (L1, piLin
2402 < 5 ' : (s el
PU + Qz/ = i 0. Jy S SlLoss 05 pSAses
PE LR T}Eigﬁ ETV BB LR
whRgERsEEE J—
B+ =V -y, o T it 7%
Vo) - : i [EmpiR A SR
P+j0 =P +jO. ) T
+JQ z,: V0 - Wi ity
- - AR
ARG o
ZHABIRCRD) LA} B R WiEER | A
. N KRS
L=J VLB RN\
- ﬁﬁ%ﬁ@ >mﬂng@ @ Wi L3R i@
@ e MBI SRR | oy
HOETE™ PR R Ak

B3 (114 RROR Py T T LRI ) KA R Al B 49 iR pE 2

Figure 3 (Color online) Large language model assisted enhancement framework for planning.

BRiIZETTH

BmiEEE

\\\\

BER1 BER2
B4 (M2 Ror D A QN TR RESREN 1 A s R AR &
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Review of Al-driven augmented planning methods for distribution
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GUO ZuoGang’, LIANG ZhiHong’, ZENG PingLiang’, XIAO XianYong' & LIU JunYong'
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Driven by the “dual-carbon” transition, new-type distribution systems are evolving with emergent characteristics, including
transmission-distribution-microgrid coordination, primary-secondary system integration, and the interactive connectivity of diverse
flexible resources. However, traditional planning methodologies relying on “physical modeling plus manual coordination” face
fundamental limitations in complex modeling, high-dimensional uncertainty analysis, and multi-modal data fusion. Specifically,
mechanistic models fail to fully capture the dynamic interactions within the “generation-grid-load-storage” nexus; heuristic
experience offers limited decision support for high-dimensional spatiotemporal correlations; deterministic approaches are ill-suited to
the stochastic nature of renewable energy. This paper presents a systematic review of the deep integration of artificial intelligence (AI)
and distribution system planning. First, it deconstructs the defining features of the new system, such as integrated transmission-
distribution-microgrid operation, primary-secondary coordination, and distributed resource interaction. Second, it analyzes how Al
methodologies break through traditional paradigms—specifically using deep neural networks to surrogate complex physical models,
reinforcement learning to optimize dynamic game-theoretic decisions, and knowledge graphs to fuse and interpret multi-source
heterogeneous data. Subsequently, a “human-in-the-loop” hybrid augmented intelligence framework is proposed. Characterized by
“embedded physical constraints, data-driven feature processing, and iterative intelligent decision-making”, this framework aims to
synergize Al’s data-driven capabilities with the physical interpretability of mechanistic models—transcending mere substitution—to
achieve a systemic enhancement in planning efficiency. Finally, research prospects for Al-augmented applications across the entire
planning lifecycle are outlined. By systematically aligning Al capabilities with the demands of distribution system planning, this
study establishes a theoretical foundation for adaptive planning in high-uncertainty environments and provides methodological
support for overcoming cross-hierarchical coordination challenges.

new-type distribution system, artificial intelligence in power systems, planning models and methods,
transmission-distribution-microgrid integration, primary-secondary system synergy, market interaction, auto-
mated planning
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