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Figure 1 (Color online) The framework of the electric power intelligent computing systems.
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Figure 4 (Color online) Technical framework for intelligent algorithm acceleration.
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M. DA, Zhang%F NFEH T W3 29 G B 1R 1X — ¥
MES, TR R B B, vPAL 5 T35 )
K ) R G4 e 22 4= 7F i (intelligent  security assess-
ment, ISA)PHEFIYE, FIRFEEGHRRZS. %
SPAT . DA BRI A T LR TS A ) 3 4 R &
PP Chen A3 HY 57 1 Meta-PPO SV S B IR FE ik
15 ST 3 S OO, 4 32 i S B D44 (proximal
policy optimization, PPO)5MAMLIGY > 454, (i@
SRS M LR ES T AE, ’ebiTiiae ),
FEI R e s R, SRR A AR, AlamriZE A3
T — P g SRR NG R A 2%, T8 S e
EARAL IE ML S BRI E IENLR 7, COABERZE
A4 2 o A IE NG ME, i 3004 7). Zheng
S Nad it 73t vl e T BOR FE AL 5 2] WU I BR T 8
e, VRN TIRE 1L 2% ] (deep reinforcement learn-
ing, DRLYBALAE B ) KRG ALt e ss 1, JF4e
T B T SR i sh B A, i R MK
DRLAJiH(EI LA R 48 H AR S R 2 s, Lusk
NPT — T 5RmE AR 56 1) 73 B 454 5 AR (AT
R S ) A e S Bk, et T —FhRE % ARL,
TERFA T RIS L IOE U B2 M 2%, Dl
SERER I INIEALE = B BN A TR 4 HR 2% 2], FF S
T M E T ARLIT TR ANEFE TR, BT
FA RN R T i g 5107

BEE L R Gi 05 BRI AW T, B A
AUE B2 N WA mINE AR, FPCkE NG T
Re s B AR e ) 28 = 7 ARBETH SRS AN E 28 =07
A HAFEREE AR AR, FEAE AR ARG
MERAEAR TR, S =T7 5, et 7TET
&R e S RET R T R MELE =%
ST, R T ETME S FEEN 22T H A
TFR, FEONT T HAEAIE L SR o e 2 7,
BEX LI CPSAE B R BUB, 7 Pl etk JElE
AP EE . ARSI T HICPS % VT
fEHEZE, 20 Hr 78 BRI RIS AL 3 A2, FF NG
RZERRA 26 B LA R 28 22 A= B A8 = A 7 T A,
gk 7 R S e A R AT AR FEAT, AR
B 7 GAIEUR KRR P 51 K 1) % 410 8, o R b 14
P BRFAVRY . AN . BRVERRE 1 DL R AE S
AR R B AR Sl S Ak P 0 R B R B,
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b7 %5 VB H RGBS 5 R EOR

T ZERNIGAIZ R RS, WA BUS. k., %
ARIFIARI T EEAE, $E A2 GATZ 2 A
guAnRix aE ", REHEFARL R B R, E
R NPEH T T ) B 2 HERE R A R FA PR HE 2R
PF-GNR, 1%HESE f A Hb B FL g P AL B L I 4 22 4
R AN B AL R T B B =8 . SCEAE
MovieLens 1M, GowallafllYelp =/ It £ Ha4E L FF
RS, 4 R WIPF-GNRYE KoL 19U U= B B M1 1)
THOLR, METIA &I, BRI 179.2%,
RSP T BRI S AT 2 AR P45, Huangs
NFETHoTH AL B S ORI HLE], $2Hh 7 —FhEET
A BT BUR AT 2% 2] (generative  adversarial imitation
learning, GAIL)J77%, @i FIH KERAR LXK
BRI RA R AR, R o T H MBS RA B 22 4
K. seie g R B, %07 B A BRI AT
SEVE, RERS A AR AR B AR, PR E S A it
FH R,

4 JURIR S TAR S
4.1 FEWT) REMAGR

PEXUR F b 5 97 8 FRL 58 G 2 15 £ X0 R
T, T RGIE R S BT 0 51 2,
SEUTHIL I N 5.

4.1.1 B it e IR o Tl

R RS, TIBEH A @RS AT
e KEUE TS Z MR, BER TR
BT TIN5 8T BEVR TR T (RS B 5 2008, NI R
Gt 2 AR IS AT A R IRV IR (I T OGRS .

FE S TN T T, T R SRR IR
SRR G EER, BES AW BT
N BREBITREEZHEER, SR IACNT)
Eep K HI(H /B 5 far TN RS A, 20234F, EIZKH
RILEK = fRia X5 1 TR HF 6, K e
TR ZE R K FE AR 1.5% N, Siiim R g%, &
GURFIER S IR, K7 s o< 3 A £ faf AR A X
TER% 2 ST TI0, ASE f DXHI T 190 T A A 23 R 3
[FIA, e 77 FE 3 S ATV £ e T A A R B T &2
98.3%, A MLAL T H TR FETREE, BRI T IR =X’
DR ) ek T ) RS P P 55 DX 3 e, B s P i
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W £ (spatio-temporal graph neural network, STGNN)-5
[&]-TransformerfE 202544 #3224k Zhang A4
B/ A AT T 2 3 SR TR S skl iz kb, w7
[ 7= L D]/ A 80 — BRI 23 55, N ks
AT 46 o R B . Zhud AU L 2 -
i) )25 | Transformer(spatio-temporal dynamic graph
Transformer, SDGT)5 £ 4 # 5 #1448 (multi-
resolution graph neural network, MRGNN){IHF5¢, 1E
AFH R LG T E B RRZE TR, JFaRiE 2 RUE
AT SR EOT BRI s, SR, At
P EORE R 920255 B 3 A TN A58 4. Linsg
IOl B A e B AR B R 2 R A, Wb R
Z R, Il 2 R R 5% 8 A
o3, REFERTTH/ B AT s T S R 2
FETE.

TEFTREIR DR TN, TV E S R GRS
HAERATR . DR =K L apul e dE, Q0%
PINN, $ETHR DTG L. [ K REIR SR BT A 1)
RICThHEE T HR M RS, 4iE PR ZES KL
SCADA¥#f, K FHConvLSTMABIAISLIN1S ming 3%
BT, AR I 3 F5 HE 15% % (root-mean-square
error, RMSE)B#{X£6.3%. Ak, 20224, &R EHE S
(R X (E: 0 WSS I B U & B A = AR /L B
I8 TEF00IU s 22, 6 7K 5K 1R L 2 S I 4. b 6 39 T3
TAERA91.3%. 20254F, A Ih R FUF 7T 4R L7 PINN
SAIRAERE . GaoZE N AR R K AIRIT
HARATEATE IR EERR,  BEAESME 5 W R <
TR E Rz Lig AR BUSPINN B
P 3DIN 25 K BEAT RS BE T, DA XUFE ) A e g
B S — B B ek, Mook AMER E
PESE .

Rk, TALEHE RGP as & E = ey 57
PSS AT I Re 2o« AR IBLIBE 25 ) R
G, HESHL DI SR BEIR T 1) BE s L
IREEFETT AR, Bl 038 Y R ) 28 490 S <58 DX i £
R IEZ U R 5 XU H 5.

412 FERA KNG TN 4 4

TV B SR GAE R i ) R GRS I 5
DVELEG R 1R 12 W - R I B 2 B ez
etk &, W 2R ERRM G SR S BRI B



P EBE: AR 2026 4 56 % 1

HEREIRAS RS RO %

WAIRZS WA I T, TAVDTUAE A% 023, i85
B R DR, KRGS R 2 KA
FEIRAF(WIR IR RE . RBh RERC . 78 oK A J%
7)), SERREWR LS ATHYE(WE . B, IR,
HUMRE145), IFEid4G/5GIM %% 5 /L 14 J&@ Hhisl (i
101/104 K0 2944 Hifs 22 2 A% i 28 22 o B 5 v B39 A
B4, Breaa NE ) TDTU 3 7 —40°C~85°CH
Ui PR N B AR E TAE, RIPUIE A e I R XU
B UK R P S R A M G, 4 A N A
(SSL/TLS) IR FE%idh 4. fEpbIERt b, TAVEHE R
SR AR 2 ] S (AILSTM, CNN)X 22 I S A4 B8
BT 0T, M@ B & B AR AR, ST 2R A 1
LR BRI ST A 5 4, BT K b KA AR 5 ik
AW LSRG L8417 S5 B U,
AREWETR AR TR B 40 22 Ak . i H LR B R 0 R PR
TEWBEAFAE, $RAT72 hTUE s )RS, A %1592%
PLE.

T 2 4 L@ L Tl B 5 2R Goks W I i 5 AT
BRSSPI BB EAE 1< E B T AR 4
i, B 7 BT B A B A S AT, X XU
MU SRR SN S 5 HEAT S2i 20T, T 32 A T A %
£ R £ VA A e R A | e
fENARR. Ak, TS R Gk Reisid 2 48 50
A AL GED SRS, Wngh &S S BIE A XGE . HE)
%S MAIRG, s RBEX M EgEit); il
I3 MR R 2 L B 5 e B, T 482 ki
HIFE RIS TR, RO IR T =it —25
KBS R SRR AR RN RSG5, fuzge N min]
IR R A ORI A2 Wik, SR AN
eSS

HAT, 1A O 2 BRI i ) a5 W & 5 44
RCAS. [ R 3 R ML SR Gk e 2k
TR TR R IR TE5 7%, B YES AR FEAIR30%,; 28 5%
b 4 FTE R 37 B FH ATTRIUAE Y J5, - 1 4% AT FH e 3
151 2298%, K HLE I 15 %.

KK, TRE R0k 0 5 et . BRetk 7
) A J&, A9 i 3k [ 7P A A TS F (n 51 48 T30 2 it
TFERCR, S5 B 2 >) SePEs X 3% 44 B s b IR 2
AT, TR ek o A A AR A A 3 A A DT A
ZR, WA ) R G A A A A Reia g

Hbriit, v tbBlB sl N\ 5 M 2 e fa e a7
FRAHZ L SCHE.

413 MR ESL N LE N

EFM N R g, TIWEERgETE A& AT
e MFBAESBGITEEAR, S TXHEIRSR
BAT R BRI A S POE R S B, IR TR
GLRIENE. PO HE ) K B A R

R 2, TS E R4 KIEDRLY
Z BRI, St b 2 IR RIS %, #&
FRFE . HPATER LTI, SESPAL V- -1 -
it P [RIE AT SRMS. . B 7 FE I8 5 B JE T PINN
(ATBERY, 454 SR 67 A 508 RV HE 7080, S8l 7 4y
B H R B, BRI IR 3% AR, [H
B, TO B RGE T B 2R A &, it iR
AT BB KRR WA RS 5, FEATHERA
FHIE T R RGBS, NZ A S 2 AR FE
PO SR, BN, [ 5K e W7 A b e P e R <3
W fig i — S R4, A K. HL fifife
FAN AT 8 7 TR, B A R R TR AL, 8 E R U T B
F13RTH40%LA L.

TERN S AR, T AHE ARG ET LIRS
ZRRR I FHR, ST T Mo E A R S K
5. Bilhn, B REEE L R Ol BE — AR P
B 8 A PMU. B AN BHE 5 AL, Rl e f
RAEJE10 sPE AL HRE i, FEiEd stk 5 ) A i A
BB &, s B NT0%. BhAh, REuET B
OS5 XHBEROR, BAE XM, fEhE &
JHE, R R EH (WG R UK ) ST A R B
FIASWEC. Q120234 & K WG HIE, | 4R B
ATIRBN N BRIE R G, LW AT R A 5 1 & A B
W, A E E e PR, T3 5 L ) 4
A2 hOAp. [, Tk 5 R Gk ik Buke Ak
W5 F I, 1 5 E X 0 X 4 Bk g 7, AR TR %
R4 1% AT

20, TR RGBT RE R HIE
Ny HEE T s B E P ATS B (A
910) S EMINLGT &H, KNZDP LR, &4
CTRBUPE S TTRR, W TUERIE TS H S R R SR I
gy, HE24/TTCRRE S7 B AR

Kk, g Z A RN S & IHR MRS, Tk
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b7 %5 VB H RGBS 5 R EOR

BERAE— DRBHUE SRR RIRYE, S EE R
AR SR AT TS, Dy E T RIS AR
B R G s e e I AT IR L SCHE.

414 RUAKFEREKX S

EHMBE ARG, TIVERAFGELIESNL
BRe. XHEES ZIREE, NI RS BiRag 5 i
BETER . SRR R, HESHE RGN
M ARER . AT AL

ERAL SR ZE T, TR H RSGMKIEDRLYE £ H
FRACAL T, SR AR EE 2 450 (WoBr REJR 71 Bfr
TR BHERREE . T AN SE), MR Y- -fur - -
TP [FARA AR {51 1, B HE X G PINN - 42
AEFAR, BhASBRLE I AT RS SR HE I, 23055
BRI BEARAL, W FERFE N IERI% LT, [,
TR R RE R, NS B BT AR O HE R ik
HEBCAEAE. thAh, S R LE R b Fa 50 28 (10 < 199 A
it — IR R, BE KB KL fERe A H M
AL A B, T 2 R R R R A B ST S, B TR
DNy Be 5 R PR, 1 R S0 B T 52 T140%,
B H B R 15%.

TEHIRAS s, TR H Rt isnt Xt 5 3
ReA AHOR, WA, n{ENHEI-IRTT i EAL S
B BN, B i A m R O 2 S ER A
X3k m Al P AR HE BSOS H 7058 5 7 3K,
ZE SRR TN A AL (UL STM-Transformer¥ie & 42 44)),
BN UK L 158 5 g, A S DTG = b Ag B REJ
B 5 S A HESOH P TR, SRR AN AL S
A, RGBS BRI S SR IZE, IREEAS
SR et S PIBGR R V). 7E20234F R T
Wik s b, Z RGO R TH 9 RS T 32.95%, s
TR HE BSOS HEAIAL, A Aol ) Rl A P A8 %, [N 4
) X IR HE U R T F£6%.

MY, TS RS CHES KRS 5 ) “SEI A
Wl ARBRA BT, W E = ALS B (WA 85 510
GFETT R, KBRS GG, a6 REBEE T
e, HPUERIETE 1 S AR E 1T RSN, SC¥E<24/7
TRk B bw; [FIR, B T8 2R A B BREOR,
Nt T S it R R HE U SR AR .

>

2) https://finance.people.com.cn/n1/2023/0918/c1004-40079997.html.
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AR, TGO B0 R AL SR R &
BRAE, SEIL AR 243 [ 4E T 1 42 R i TR K,
N LTI R GE WU H ARIs BRAR A% 0 STHE.

4.2 BRI
421 Ak GPT—41 #2.0

20234E9 H, I LR AT L A 2 B TR
SRR 2.0 B4R, BB S B AT
ARIH T B AChatGPT I TS /7. L F Rk
71, B REAMUEE . SiLFN. 2T, &
REBEAE. SMF. SRk, BEMNZeRBEEEX
KIRTL T 6f%. KA AERE T M. (1) BHiE
FREE IR, PR AR, .0 BT
GRETR RS SRR S Fh ORGP HEAT S VR 2 VR
. 9, ZEAT AR FE T, R R S E 2,
P BIALR T B 2R B R K. T REEh2.0” ) 22454
SrMT EUGHRE, IGUR R T B HE . T A T i B
IS, LA CHERE, IO T RS R T
ALk, AT Rs k. (2) B AE L3 5=,
TR N 224, 76 M e TRI4Ed b f2 i, <0l @h2.0”
BE 50 BENCAE L HEAT B B 00T, T AL BRI LA
ARG ZE®ER, BRI T REE N,
I H 2 B IEREAT LER, B0 E R AR E B
el XA EE AWK TR Ty e A EL I RE AL
K.

BT ZHEA, “Hah.0" CrER BRI . S
BORMEI . 2 I AN R rh R R, JFHE
TRER. PR ER, EARGEEIR L1307 %
TR, T8 T 1254388 A\ A — R 10 TAE
B AN, SR IETE 7 B R BEAT T IRAIE, R
K EIE98%, HRGERTE T A B R R, R
Sk, VRYIBE R TR — 25 3 R R 2.0 f v FH 7
BT 2 B A% 75 2 AR M BE 7 R BT, LS B 0t 10
WORRIMEINGE Jy, IR E AR S TR, 5it
[RI, 225 KT A i 2 IS Pt A FE R s L
JRE e A 5 A0 e 5 R AR .

422 B W RR R KA
BEwt e e A AR PE A TR FE SR, T A 7 4k


https://finance.people.com.cn/n1/2023/0918/c1004-40079997.html

P EBE: AR 2026 4 56 % 1

TERAFRIT AR T H )2 BRI R
TH AT E R B AT AR . BER T R R
I, B RREREOR, SCBURHE, =R A
R RRAR S, HEEDDRAFUTAR. (1) =
TR RE BT, SE I E R, IR R E X i )%
SRR IR BESZ AR AN T, eSS B Bh ) E i EAT
N, It VB NAERRCR B S E SR,
B> NTH RS, (2) BREMBIGE, et
CEE NN ittt RS e T N (2
SRR MRS 2 AT L A A A AR IR RE U
M, bR BESems . wER R 2 A P e S Bh 2 A
b5 RS T, B 7 A b R g B IR B A Y 22 4 B
A

A3z B ) 2 MR L7 [ I 22 PR X% 2
i, I h R — PR N, B s B AT
G RISCRFRE ). R, %A "lIEAERR 5 BUR
Al SN A, SERES R AT IR 2t
JEAH] R JEE.

423 Rugwr AR

2024576 H, BT MG R B TOREE . UK
SN R HEH T BB BE O FORBEAY, X4
BRE AN B E SE PR s s AT HR e U N T Re
T E A G T 2 R 35007 4 A 2L S B
SERGIZER, HIREEEL T AR ki E NI T 5 N R
ARk, FHEOAESER R R IR SR . F T
FEARIAEWATTH. (1) P EAE KR L5
107 B T B A = B 3o BT RE SR, T XS R A
B REVEFE NI T SRR & LN TR, T3 id it ]
FEE ) 2% & TransformerS8 8T — RATHOR, By E a4
BEARNE T, B EARRE o T B L& Sy
ERTE10006%, THEIRZESEHIELS%LLAN. X155
AHE DL SEIT 58 B AT 55 0T LAIE - Bh g 52 j, KR
PSR RE . (2) FraeliEg SRtk 18
HREURZIE R AW = B M IAEE T, <D REE X
e L AB B e IR 2R 0 1 I 3 S 34T DR AR RS A b
PEAL HL I [ 7R B e A0 A AR e PE. 20234, A HTRA
CEE W SE E S LA i 5 B S Fa w4 i R 1Y

3) https://app.people.cn/h5/detail/normal/6108681227600896.
4) https://www.nw.sgcc.com.cn/info/1013/23086.htm.

RAIE, HAT<BOR R T 2T RsVE R, B R
T RAGHE RPN T s AT E .

B T BORTERE ERISREE, IR R IEE2024
AN TR 8K & EIRAFSAILR (S TR RE 5
G2, WAL AT BERF AT HE 01
RHERE. AR, SRR E— D HE 45 g 77 3 XA [ B
REJRZIER T M, . RS
T A RO Rl SCHE, R AA O R 22 4 () R e ¢
KB JEE FH 375 7 RE VL

424 £ 4 A B A +DeepSeck

20244F, B KM KA T TR ZHEHHE T
KA, EaEeR . A8, . H72, BONH
FATMEE AN RFAEAT KA. 202542 H, EKH
WA AR FE R S b [ = AR R R T, [ R
T DeepSeek A AL IERL I E, I5 6B B AL R Bl
TR 1 47 b 089 A S BT B 7
FELAT 7M. (1) BEDPARS R, ArZET IR
FEAHE H i E I ALBYF, R E/E. S,
FEUERE REEThRE. 18 5] NDeepSeek K4 25 HEHE 5 7%
AL S, BTSSR S B M HEER bR R B
SIRTE. U BN E], DT TR E N TR N2,
PULE W] B ATSE R A8 i, AR 0 T A4, 10 R e
TAE BAREL IR, (2) BIAIHE Y 55, DeepSeek V3
R1M67TIBS R B H T35 2k, 2k —BAfk 1
20BS AU KO IA L KA Y g HE PR R, AP A
2% THI 1) D 55 RO UR B I HEEE R 7). A EE R AR RCAR,
B AYLE B RIS AT IS . B S s 55
JE T HA B ey ) HE R 2 AN B R v A, B) BERE A
PRI . TERREEEAE b, 5 A X IR e i+ P
F2¢, it DeepSeek ¥ 2 B B i Ak 5 =] 7734, [AIIS o
PEERIANA L&, HEE R, SRR
S IE ARG, ARFCA MY = o A A A
JIHBALES, GBI R X BT . BRI I8R5
A0 M 55 A3 ) IS FH 8 70 R SRR

BIRKRE, 6 KT 5DeepSeek 45 & AU ik
T KR R AR 5T 5 AT RE 1, b3S
T E S B Re A T A+ AL HERR T DAL T
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https://app.people.cn/h5/detail/normal/6108681227600896
https://www.nw.sgcc.com.cn/info/1013/23086.htm

b7 %5 VB H RGBS 5 R EOR

ST, ARETE BT LA REAL R R TE B G
TSP,

43 SRV TREZE

R RN S A N s N o S = R ]
MR RER G RH ) KRN e K. ok
BREAATRE: (1) R R R R SRR R 3 58
FAR, RBHEEAREMM, 7£E”GPUT& el
1500 token/sffIiA m HEHL Ak &, s UHEE RCR$E T
2140%; (2) HEEAT RECFRSAAR AL, @it A =385
(A A« TG A AL 0 5 S5 5 1 S [l i, T
FREHE IR R IR RIEAR, (3) LB ELAS Ak
HEms, QBN ZRERERFERAR, Bk X
B G, EXERERUBES - nEMLE
T, 58 B AL SR AT FE X 5 5 B DA B s A R 4
%P B AR B S BRI AR IR TR, BAK
TERHE 22 A TR H T sk 2 2% HE 137 5t R R W ok
XFFRET.

1] 5% R I <P P PO 328 P A5 8 e A I H i A T
HREHAR S W TR EIS R RS, RIh i T
JERC B ik R, RGO BARZE SR (1)
HT B M 4% (graph neural network, GNN)[HZ)#
oA R g N SIS A S A R K S 4 4
F, BRSSP MR R T HERA T (2) SRR
JEE SR AL 2 S B0 (UNDPPO) I 25 e 55 85 Rk, ST B
Wi, HhAIET T R UEMCRIENIETT; 3) R
F B/ MECR S ATV SR A 45 S i, isb /il
WROAVDERE. HATiZRGOCAETLHEE1004

BEA. 4772 %04 ENH, g Aok
AR THIAE BE 73 531)3£95%H185% LA . 2024410 H LA
K, AUV BEARTER p XIIT FRIE AT 7 RIHHE32IR,
BT T HLIE AT R,

IR R TSR AL R U B H KRR MR
FIER B ] 3 PR — LRis e B, $R T WIE AT R,
MR RGIEL M AR A A A
S-SR A EE B RE IO SURAE,  (HFR m R A AR E
Az A, AR SBIUAE R 5 S i R AR Al &
ATH 72 15 T (R ARSI

5 LBk RKIT A
51 HREm Pk

Hr i ) R G Re AT T I = R A% 0 BRI
i E AR EE LIS R . 2 R ER 5
RSB R RN A G Z IR T H., XT3
BOWA BAAE S I 50T e v RS L 5 R
TN 2R B2 4R B0 e A /2 A5 S I . A I
ME R T AR« WERL B SIF 2 ) =AY 2 T
SCOLEIR T, MR T AR R . 2 RIS R
PEANE EHEAGRE IR — A H AR Y

(1) = B AR RS HLE B8 B R
A SHAR KA IR FERL G, R BAE R
(EAESENLIICRE, AT SUTE TA% SURFIEARRE 7 1R
SHAPE ) ME LAFRHT B BEVR H 775 H I B2 1 A 42 % A
FEORI, MRS BEAT B = DR AR HEHEAE L 5 5] R 3R
WERY. KRBT AL 1) MERSREG R
Gk, fEH I RGH, KA PINNsKIE 585 HL X B 245
FUAR 2, [F 5] AFF S5, DR RRATA
AT RN, 2) M L RTTA AR BER . SR FH i B 2 0 2%
(hypergraph neural networks, HGNNs)K 22451 B, [ /1 ]
LR MR G R R, LS 2 15 5% . X IR
ARG Z M EAR, 3) KRR . K
JEFE TR i (causal discovery) S RE AL 775, T8
D3 BE R N L AR e MR R AT e M, PR i
2 HE () ] HE

(2) 22X W H IR 5 B (R BEVE EE AL fRRD 2 L
BRE e HINZHP AN REERE, W& G T
VER RO PR, R R T BT O R S X L 4
B AR RIS B, ot O OR 1) A i R T
Mgz, ERREFHERETELA 1) KE0 ZHHid
AT, AT K 2 Y RN BB A 2 3 i,
T I o b AL R S A AR AT R RIS IR B, S5 AR
BIFFEE AT, ¥ ) RS @R 2 N 22% K 45
B7.5%, THERCRET 1265, 2) IR EMET AR, 2024
B, (ETHES A THIRA IS H BN RS
FREHTY WAETFR T B N A 2 R ) H - AL
FLIE G 1 LA, TEVT IR BN 2 H bR e Al o, R B

5) https://paper.people.com.cn/zgnyb/html1/2024-06/17/content 26065100.htm.

6) https://xdyanbao.com/doc/8vomcliScj.
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https://paper.people.com.cn/zgnyb/html/2024-06/17/content_26065100.htm
https://xdyanbao.com/doc/8vomc1i5cj

P EBE: AR 2026 4 56 % 1

L R M 8% [ E3%.

(3) BIAS A RGN A G 2= ST g SEIMTU
PR LR BN R AR RS B &, T
S SRR (A 2 2 . BB BT SR 1)
BT 2 i) 8] R P R AR B SR 8 A B e, PR IR T
B ar e R IRINTE L S BOE A 5%, SR Bh o
SRS, 2) MR AT
IS IEMEL AR RS, 8l i 258 R 1 A IR e B BV,
R 2% % FELAL 25 I R 1) 2R B 0 J5E SR 11 e A 3t
FFEMBEE, 3) KBNS 5 P k3 HE
2l O S R B BRI AL 77 VR R ) 3R G AE MR
TR, 45 A 1R . Sk SR 2 ST BOR,
BRI 3 5 WA (T AR 72, 2E i Bk i 1 1)
SR, DL H X 22 e AR e . M s g
Mo A BRI RGN, FRLIL N
Xof eI, AT B v L XA B S S R E R RE T, N
22 A A AR XU 7 428 $ A HE 1R S 4

5.2 BORJZTE PR

HL R S R GUAETH AT 55 1) 52 s VAN S 25k
AW TR R, IR E EAARE .
ARG RO 55 ot EAL A A R A 2 EHRAR, H112
T RGN mROEAT 5 AL N .

(1) BEEZE 0 E Ak B 24m0 BB 5 RS
T 2R E 5 TR A4 750 B E0 % 7 4 R R
[R5 7 THAFAE 5 Bk R, = i BRE @ A T H 5 R
R, BAE MBS MR T R 2. B
o, N FIE910 5 H.4256 TFLOPSH /7, 5NVIDIA
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Theoretical framework and key technologies of electric power
intelligent computing systems

FANG Fang, WU XingTang, CHENG Long, HU Yang, SUN Li, XU YuHan & ZHANG Yi

School of Control and Computer Engineering, North China Electric Power University, Beijing 102206, China

As the intelligent core of new power systems, electric power intelligent computing systems (EPICS) are undergoing paradigm
transformation from information infrastructure to cognitive decision-making enablers. This paper establishes a three-dimensional
analytical framework encompassing “theoretical architecture-technological ecosystem-application paradigms” to systematically
elucidate the evolutionary logic and development pathways of EPICS. First, we propose a domain-adaptive definition framework that
reveals EPICS’ core characteristics of “high computing power, high energy efficiency, strong intelligence, and enhanced security”,
while constructing a hierarchical architecture system comprising perception layer, network layer, platform layer, and application layer.
The study further reviews technological advancements through four critical dimensions: heterogeneous computing architectures,
intelligent algorithm acceleration, multi-modal data governance, and high-reliability system technologies. Empirical analyses of
typical engineering applications demonstrate current implementation achievements and technical bottlenecks. Finally, challenges and
future directions are proposed across three levels: theoretical breakthroughs in autonomous decision-making mechanisms,
technological innovations in power-computing convergence, and strategic development of standardized evaluation systems. This
research provides foundational theoretical references and methodological paradigms for constructing independently controllable
electric power intelligent computing systems.

electric power intelligent computing system, new power system, heterogeneous computing architecture, intelligent
algorithms, multi-modal data, reliable system
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