HARTESE3M 2025 FEH 4 254 3 1

Journal of Electrical Engineering and Automation https://jeea.oajrc.org/

E TR EBE b ARRRGEXERRS X REGIE

KR!, S5 1 fTk3m2, Ak

I R K P PR A B ARFA LT THER
ZIIFHER NG R BFEARFLIE LA AT
[HHEE ] KA e B ARfe o0 A A7 A8 R KALAE I W 69 Hfaik, BT K R 5 %Rk b B 69 6 6% — AR AL i
W, AT AN RAER ASGEERL, ERFRARIERN ATHELTERS FAMEGXESLE.
A XAl R4S, AR AR AL 546 R AR ML, RENT HEAHERL, Ll
JE LR 7 & AL (Virtual Synchronous Generator, VSG) 4= %] 542 A #1142 %] (Model Predictive Control, MPC)
RARE IR F Fod RO B AR, 7 AkALAE 2 F 72 £ & (Energy Management System, EMS) *T AR 4 £ K & 7
MG RITHAR, FRAEELRE, RZEING., FRAKERFSZHETH 7. BEAK, 4
BARIEH FRARSERASGBEREC ) ETERERGZ A, Ht—FRAMKEL NG AT R IE
FrE, AR RANEE. FRTBRREAR N IE,
[<HEIR] e M RBROEhME; A RA; FRIAK
(Ui HHEA) 202542 A 208  [HFIBHA) 202543 A 18 8 [DOI] 10.12208/j jeea.20250080

Key technologies and development overview of substation station power supply system based on

photovoltaic-storage coordination
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[ Abstract] With the advancement of the “dual carbon” goals and the large-scale integration of distributed
renewable energy, PV-storage integrated microgrids—serving as autonomous station power supply systems for
substations—are gradually becoming a key approach to enhancing the reliability and resilience of station service
power supply. This model achieves a closed-loop coupling of source, load, and storage by organically integrating
local photovoltaic generation and energy storage systems, enabling both peak shaving and valley filling, as well as
dynamic stability of frequency and voltage through Virtual Synchronous Generator (VSG) control and Model
Predictive Control (MPC) strategies. An intelligent Energy Management System (EMS) leverages PV output
forecasting and load prioritization to optimize real-time charging and discharging of storage, enabling rapid response
to islanded, grid-connected, and fault conditions. Looking ahead, the application of edge-intelligent control, hybrid
energy storage, and high-performance power electronic conversion technologies will further enhance the self-
regulation and economic performance of station power supply systems, providing robust support for the green and
intelligent upgrading of modern power systems.
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