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Research on operation optimization of grid-forming charging
spot based on stochastic matching

GE Jun, YANG Duotong, ZHANG Zihao, YU Jingyi, MA Xiyuan
( Digital Grid Research Institute of China Southern Power Grid, Guangzhou 510700, China)

Abstract; In response to the operation problem of electric vehicle charging spots with grid forming capabilities with-
in grid-connected micro-grids, this paper studies an optimization method for the operation of grid-forming charging
spots based on stochastic scenario matching, which provides decision support for the optimization of bi-directional
power allocation operation of grid-forming charging spots in grid-connected micro-grids. This paper first discusses
the structure and operation mode of a micro-grid system with grid-forming charging spots. Then, a two-stage sto-
chastic operation optimization model considering the randomness of distributed power sources, loads, and electric
vehicles is constructed, and a scenario tree based random matching optimization method is proposed. Finally, the
effectiveness of the proposed method is demonstrated through experiments. The results show that the proposed meth-
od can obtain a control strategy close to the actual system operation logic, providing effective support for the power
allocation of grid-forming charging spots.
Keywords: micro-grid, charging spot, scenario tree, operation optimization
0 351 & Ze v S fr NI 22050 b 3R v L 081 R R R 8 L
Pt 2 I e ™ R g v AN S BN ITHE R T T B A RS IR AT BT M AR AL R
PE, O T S BRI A AT 522 K SR Y [R] I A H 4 RO A S, SR, BT RE IR Bl R A A A
B A AL R MR S R T R R, R L T RS AR AR B | T Fr % S i R I, 4 vp B
LRI E 2 R A TIRARYERAEILT ) FEfE R AL 4, (2 SR IBATH O T ok — 5 i, JTRE IR &
i, LK S5 S AR B0 R ILRE IR o5 LU AR WA, T i o 1) e R 0 e g A5 e ) R G
PUOGAR KL A5 AR A AT PR A RE DR AR RS TR gt ey 17 o 207 Fe 000 5 190 4 4 144 ¥l T W, o 0% 0 1]
R R A7 A RGP REYR A US| H 7R B k(T 2 e
W 5 1t 1 i, AR S TR ARy s o i e 0 B O 3 29

BEGE . b R KB b s m R R AT PN — D R S I A S R AT I A A
(210002KK52222017) B P L I THAE 5 TR H #4725 K % A



%63k H3W € Al
2026 £3 A 15 H

5 L %

Electrical Measurement & Instrumentation

Vol. 63 No.3
Mar. 15, 2026

XK, FECH SR S B BRI BEDLIE, 55—
T ) P 5 H T A S R R L ) T ) R A Bl
AHL 3 R R M NIRRT S kIR L
T 2wt P X6k R, H B B i 1) S SR O By | Xl
FHEGERY i ) & gt as A7 98 1 7 208 W e LA 2
BEXF AT 8 Ly 2R S8 TR T RE URURT R SR A
BARECL W TR B E R, A R
i R FH R ) ( grid-following ) #4 il 57 30 2 & 152 1 [
IG5 B 55 B 5 | R R I B ) 7, A48 1Y) ( grid -form-
ing ) MEAR 4R R O T R I R T AR AR G
i, e o0 HU A G e SR S A8 T [+ 28 e AL Y 2 6 [
AR, T A B Bl P W] SR D 45 G
RETCIS5 1] o R G A R 4B PE AN RS . 4 I 4
ARAT By T4 i v ) B 4 o 5 0 Bl s O DECRE )
HET R SRR L ) R e RS E PE RIS AT
TRA B8 4y 0 B 42 1 (4 BIF 5% 22 6 0 728 4% 1Y
P 751, B2 AT 75 BB Ik 50/ N IS S 56 137 T B
B, A SCHR [ 14 B8 v KURR, o LR Zh AR [R] 20 g o B
X5 KU AL 2 A 55 F, I 5 SR AR e ) A kT
Z PR S8 BT R U LR AT D ER vp L AR w5t O
AR DI T8, i 3o R R s b B
B A M LU IR PS-DFIG ( power synchronous grid-
forming doubly-fed induction generator) Z GEf% hHE(R
R 5 1 IRURSE 5 SCHR [ 15 ] 1% i 784 L 07 3R e rh g )
B[] 5 AL Ha, Y50 () 20 AL A 9 22 1) ) 3 A AR R R
G TR BB A 22 H P i £ ( modular-mul-
tilevel-converter, MMC) % H T 1l LU B3 A8 Al il 554
I o ) P A A 315 5 125, T A e MIMLC. 5 s 40 1]
VE BRI (ELAUAR Ffy B2 | () 20 LA MMC X
Ttar O HE L 7 HE A5 SCHE I R X R G SRR E
W ] G515 SCHR[ 16 ] &1 X 7 98 4% H 1 ( state of charge,
SOC) A I 2 & b i BE RS (energy storage
system, ESS) & 1fil [n] B, J& T ESS-SOC 1 3 J) 245
RIS T 2 ESS S AR Fe 5 77 vk SCHk[ 17 ]
B A S Gl O JXUATL i BE 2R 8 0 42 1l [) 2, 422 11
T EET AR A LR S W e U ) 75 1
AR PO 2R 4 ) B BIE T 22 B R AL I 4 |
DRI 45 A HL IR B R, ) A, i = 0 HL R
TR HUPE S L T H B e R R BE A2 4 . HL Bk
TR FE PR IR T L Y i v, g 1A SR TIT B A2
F T ) BB 3l B — , AN 6 780 R B 7R 4 1T B Y 5

HLFITT 2 S5 D) 6E, B = ST R B F 2 S 5
HRGHVEEE, EXF B R, SCERFSE T
TG I P9 2 5 o A 2R TR 3G & e B 3R B
BEALAE: A4 £ P 00 P R D JE ) A2, T Sy 4 9 75 7 A
WER T3 oy B s AT R AL S P 3R 3, SO P i o
IR T R I 25 S L ) L I R GRS R, SR A
T 25 B AL H R AR 25 AN B AL H Bl YR 4 B s 2
FFOEACHE Y | S5 Jm 38 o SC 00 7R T ik o7 ik A
Rk
1 SHMEFEEFENMEBENREETEY
SCHITIAR B R ) T8 7 AT 4 I T TR R T R
GiEEHROCR A RS & HMAERE R 4 L3R
I 2= i | B g T S R o 2 S NS D ¥ /N
RYBE RN 1000 kW, 35 HL B HUE 255
3 000 kWh, 78 FUAF RS A R K DI 120 kW, &
Ge ARG ZHR T N 1 R

FhIE

_—— — — —— o ——— — — —

.................

BHE

(caNwranN) (10 board )

+—— — — —— — — 4= — —

Al
F, ]

T FUL.
—={AC/DC 20kW [TL =0
{Ac/mc 200w

o
it
Bz i

B e M e R
| e

J

A1 AR AL ARl W R LA
Fig.1 System structure of micro-grid with grid-
forming charging spot
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