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Fig.1 Look-ahead dispatch decision-making mode
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Fig. 2 Relationship between look-ahead dispatch and
spot market

H /N Srh

0L L 2 4B AT I LR R e RG]
FH 2 IR (R 8 K B AR e % 4 1 s 45 )
AT RE R B L 7 H ' ~H B, BB 8 3 5 0
KN BT 3 i VA F B (R RN AT
) FALAL Aif B8 S48 Tl 22 5 ) kAT ple Ak, HE e ok 45
AL 3 25 R R I B (35 H'~H) B4R T 3 L 15 VE ik
FEEAT e P LK LT (R RIS VR, S Bh T S 45
WAL B AR

2 Pk

25 G I R B YRR SRR R SR AR X i
FEEYR s R e B S s T Y s K
A | B YR T AR B TR -4 N PR 4 Rk .

Dty s sMEs . &5 B N/ S2at i) Bk
PR T S A R R e 1A Y TR R 1 B — i P
A A U 5 25 A K R s, s A5 AR S PRz
17 ME S AEAE A 22, IR AL PSR 1 &8 2 2 I SE AN o8 &

i PR P AR AEAE RN T T . Rk
/U SR i 25, T RS IR 3R sk A A Ok B 7 PN R fr /
feli 2 s A BURI A LA B R 2 T —
T ph 28 i BN AR X PRI, 7 R E A A A X U e
WEMLIE S s RS T pe s, H B A A pE . Bl &
Gris AT s AR BT SR FH B TR AL O By Y AR
B ECHE B Bl Y AR ko AR TR K Bl A A T vk —
P8R A AL AY R Copula BRERL L S IR BE B8
R[] 7 50 B 52 R S 3 il RE T AR R R K B
KkiEfTYa., ZETRERE SN EE N, B
IR Bl 77 1k — AN BE % JE 1-2 FF A B 2 U A0 A R 4
A1, e 2 X5 22 B AN B IR B 5 HE 38 40 A 1 5 R TR
FEPLYEH O R A Y s SIS s it B A
BRI 2200 o s 5K 20 1) 37 55 A U ) A 4 b 1)
2% . (Helmholtz machines) . 728 4 B 3h 4% 19 #3
(variational auto-encoder, VAE) . 4 il X Pt M 4%
(generative adversarial networks, GAN) "1/ 45 47

N2 S Al 2 o) 5 AL A TR 1 3K sl A ek 0 i IGS 3 B A R HL R

5 TN R R R 5 BE D O  (HL R A g SR
A JE R S R T B BE IR 7 R 67 e FH R T
ARGt A, 5% Mzt 7 UM I, i Mis 1T
SCEE I A3 R EL R 3 A0 AR R R el A AR IE
Xof Sy N AE B i A1 [ I 4 /N 37 Sl sl T e 5 52
P L2 16 19 i 22 L K SR DA A9 S AR 5, 2 TR R
T T I ) 52 B A

2)) N JRE B A A A . B R HON B B W E
P I 384 0, % 8 e T TR K Sy 4 1 40 4 o) R RE DR
UETHSR0KS BE |, {EL T X0 9 £ 55 I RE 0 vk il R 4
R FRIRAE DL T 38 n] BEATAE AR A9 O o T K
YR 8l 77 vk B RE DR MR T B L 7 A R e B 4
Sl 1) IO 22 46 Hh L S DA RN T 110 1K 6 50 il B
PSR T, R B2 N O3 AN R o B T AR
T AFAE B AT TR RS, 3 88 TR TR | S A A R R A
RS S DRy S K o N U ROl W SN P 9 R o e
Py PRI R 30 R B A 22 0 R = i LB, A AR
T T2 IR BENLIA T IR P KA Al I Sz e
NS e S TR B — SR TS A A Y
B A 2 ROME LAl A5 Sy BRAE , DR SR 200 g LT it
PR, JC A E I H A TR 8l K 2 i ) ROBE - 59 v 2%
P AR 5 B TR TR 2l 1 R R e SR A A T
S22k, L R I 2y 5 5000 SR Bl Xk A TR) 8 37 5 A B
FHPE , IR A S i i A7 56 R Rl A B 3EH
{5 B Y 2 RHLAE R 28 1Y T 58 W S e A = 2 — 20
wr5E.

3) BT IR B RCRME AL . B A B BEIRUC U AR
ARG, — B Z N, 48 9 W R Ge i 1
T84 1) BE R | W62 6] BE T, e I 1) P 30z sl e 210 7 5 R
TR S it B, A7 AE R G0 T4 IS I 51 A i 3 | KUK
T A6 B BE UL /N A I B, SUAFAE R GEIE 4 A 251 &
0 PR AR AU, 25 i 52 8% 22 2R FH A [T 4 ) B MO
2, 7E DRI 94 7 SR PR D) He A 2R3 BE A PR
00 ME LA i R 5 42 I B oA Ol AR G0 S FE AR
PATTRETT o AN AR SR B PRAT AR I 3 g AN —
B/ YR I L AR [ 2 25 S A RE Y D T AR ST
IF RAEGTIRN 22 S AL SRR AR A i S 2 JE o 2
() BEAT -7, A W5 R AT T IR0 A e AR I
S BT IR R A RS AR HOR o SR T BT e R
H e AN E A 5 LR Y B SRR BT BE AL L A% R BT
I A e 22 S M R A A R S 9 R e S A
TR SRE P18 I ) A IR ok = P i, O R S VT
S22 vy, T e S R D) Y B R T S M LA G
P DRI TGS 8082 46 e ol o, 3 AR B0 T
R 3l 28 o TGS I T P9 BT R A R A e g, DL 4R
i T 1] 22 37 5% . 22 F AR 20 2 3R 0 IR T 808

http : //www.aeps-info.com 3



XXXX, XX(XX)

4) 4 6] -4 N O TR A A R R 2 R R T
[ER75 35 S1 N = I ER7INLIE Sy (B W
A S LD L HL R S ] N )RR 4
(71 38 o 4 1) 0] e /o T S 10 R 55 7 97, ) B A XY
52 5 4 T RE R A L K B AL Ay, TE AR A8
T HATIE N = B AT S T 2 MR IR 1. BN
i 2 BGRB8 E T (A A6 AR fE T
TH2N . A8 [T 00 3 45 2R A D N T S i 3 2%
8 W T S B AL 3R 20 o™ B e R LR
BE 0, S BOE /A BT IR B BRI B, 4
DU ST AR (A1 B e 55 T 39 58 5, il 3 1) AH AR
Ay W R S BAE NG R g AT R 3t 1 T AE R T
9 AR AT, I B BT AR R R ORI
B EL Y S I as AT OO T RE TR B A S
SGE R A SRl N A NI T A [
T Bl o SR 5 B3R AR NS L BB AR 4 oK
ML R QB4 b A e =S () R A5 B HR
AR S WA AT . AL, 52 2 B 22 A
JRIRE 77 45 AN IR R BRSNS 7 SO L
JE R KA E Ty 5 X T 285 IR I LR B R, 5 5
7 A T RE VR S A [ 0 figh K 4 T R DG E AL A
S5 ) A, S BOME LA SE o K AR R LT BRI . X
e, A4 TN TS By R SR i B P D2 E A -
N IR A B RO AE

3 XKEHEAK

R TE R H AR PR A% SR RE IS BT N HL )
s 1T Y S i T S ORGSR eE )
M) 22 Y 5E RE B T e ) 5 5 8 9 TR T )
T A R Dk SR 3 O T R A o 3 A S A
T BE N P O B R R i B R BE B AR H PN ST XU
CTUHNTUA S EEH N R PR E Al AT
3.1 HIEMESEETHSERS TEHESE TR

IDE 2775349

T B U A SO AS A 72 R AR 2 9 R B A
Y S5 A MR HE R T B HORE R AR A GAN 119 TR
BT R S R AN N T SR IS Dk Bl v R T
TN 22 WA H /2 Pk o B e Bk s P A B Ry A () st 220
SUTE AT S 25 8, 7 T 5 25 )R T RS PR
T AR =2 1) A 152 22, EL R A i AR An 1) 3 T o

L A AT B RSN, DL
AR T R B 1 s R A R R I A i
B e ME R GE Ty ik 40 AT D7 sk A d e T A 22
55 W00 T R AR ) R RSB R IE Y
F A2 Yk B 1 SR R A

Bt I T 2 4 S5 I A S 0y A AR L — 47 R

* XXXX -

SR T SR sh R T DR 25 B BEHLME L 7E A GAN
A LS A IS5 6 3 3 R R AE 0 BE AL RS R
3, A GAN A vy i 3 s it 4k 38 o 26 s 5 5
A% 22 1] 0 X T 2R R G W B A ST B R R
IR AAAE B P R R

SRIG R 4 5 78 55 2 D) 32 X ) - 28 98 B 46 A
X GAN A 537 50 00 A ROPE FE B Ve AT 58k, T
Fb A A2 137 5 22 8] B R AE 22 Sk SR T R 2B ik
AR ST IH O, R IH TR B 5 & e kR
HER A s S,
geit

pr—> B AR SR AR A
L T et
) TR 2 S !
| B
I i 2 ' 60 BN
! E 40 29w, 25
- 1= 20 5 20 |
AT S CE o 2.4 [t
CE 20 ﬁ 10
L& -40F TR 50
- RS e oW WS
EUnE & 2 ; 6075720 40 60 80100
MW
W%&ﬁl W 21
GAN
,,,,,,,,,,,,,,,,,,,,, L
BRZ st E
b tNiiE2
257 L i
200« itk
! 175+ + i/iJf"Hﬂ?id
3 2 150} PR2E X [i]
1 %12.5
B e —Seo—=
DR 75t
500
254
0 3 6 9 12 15

B3 ZHmEMRE

Fig. 3 Workflow of multi-scenario generation
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Fig. 4 Workflow of multi-scenario deduction
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Power Grid Look-ahead Dispatch Technologies Driven by Reinforcement Learning and Stochastic

Optimization and Their Applications

LI Yaping', YAN Jiahao', WANG ]z‘yez, LI Lixvin®, TANG Wen', YANG Shengchun’
(1. China Electric Power Research Institute (Nanjing), Nanjing 210003, China;
2. China Electricity Council, Beijing100761, China; 3. China Electric Power Research Institute, Beijing 100192, China;
4. State Grid Gansu Electric Power Company, Lanzhou 730046, China)

Abstract: With the increasing proportion of integrated renewable energy, the significant errors in ultra-short-term forecasting
remain a core challenge for dispatchers, making intra-day power balance more difficult. The hybrid look-ahead dispatch framework
driven by reinforcement learning and stochastic optimization improves the adaptability of intra-day dispatch plans to uncertain
scenarios through multi-scenario simulation and rolling-horizon optimization, and has been implemented in an actual provincial
power grid. To meet engineering application requirements, this paper first elaborates on the decision-making paradigm and
technical challenges of look-ahead dispatch. Subsequently, three practical key technologies are proposed: 1) massive power grid
operational scenario generation within look-ahead horizon and balance assessment, 2) reinforcement learning-based intelligent multi-
scenario simulation, 3) look-ahead decision-making considering both intra-provincial regulation and inter-provincial trading. Then,
a sequential “forecast-simulation-decision” software architecture is designed and a model-data interactive-driven look-ahead
dispatch technology framework is established. Finally, the test using operation data from Gansu Power Grid in China demonstrates
the computational efficiency of the look-ahead dispatch software and analyzes its enhancement effects on power balancing
capabilities under challenging scenarios of “ensuring supply security and promoting renewable energy accommodation”.

This work is supported by National Key R&D Program of China (No. 2022YFB2403400) and the National Natural Science
Foundation of China (No. 52307150).

Key words: renewable energy; look-ahead dispatch; reinforcement learning; stochastic optimization; spot market
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