5553 % 552 1 W RGERP L 4 Vol.53 No.2
202541 H 16 H Power System Protection and Control Jan. 16, 2025

DOI: 10.19783/j.cnki.pspc.240417

&N S BIFTRERE N R ER K EREBIEN
ESI Rl R AR S ] 3R SR B

REL OB R, RER ke, 2k

(1. 2N T KFEE TAREEZ8TAE2E, HF 20 7300505 2. 7546w 48R R MAFRIE, W RE 610213)

I MUKE AR AR LMD R E BN . A5 B SL ORI B R IG R TEE ST, RERS A RCT- I RE IR
JIBENLBEE, R RGIARRE M. FIXK R REM TR L RGP A e 42 1 Rl A, e th —Rh Ik e fra
AR Al B T I 45 A R R AR A SRS, IR A AR 4% 11 2 B AT SR« £525 FE RIPIIR A2 4k 3 (rate of change
of frequency, RoCoF) Tl & AR T fili & 1 W 23 5 42 Al iy B AR Sedil < AR AR I B Atk B, % 48 L ) SR SRR D) 2
SRS HEAT G, PRI E A& SIS P H . BRI SR TR RAIE, ZRERY], KASE M E H
TN 7 A R A 1) SR 5 S (R D7) SRS A 45 5 RE 8 S A b 8 s U BT REVR D R4, 3RTT R G
PATERE .

KA HOKERE: BIRSG PEREGEER m BRI, AR

Adaptive frequency regulation control and low-frequency pump-shedding strategy for
pumped-storage in high-proportion new energy power systems
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(1. College of Electrical and Information Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
2. Sichuan Energy Internet Research Institute, Tsinghua University, Chengdu 610213, China)

Abstract: Pumped storage has outstanding advantages in energy density and power density. With its rapid response and
flexible regulation capabilities, it can effectively smooth out the random fluctuations of new energy output and improve
system frequency stability. To address the integration of pumped storage into power system frequency stability control, an
adaptive integrated inertia control strategy based on speed protection for variable-speed pumped storage is proposed, and
optimization methods are used to solve the control parameters. Considering the prediction of short-term rate of change of
frequency (RoCoF) and the response of the variable-speed pumped storage adaptive integrated inertia control to system
frequency change, the traditional low-frequency pump-shedding strategy of power systems is improved, and a fixed-speed
pumped storage adaptive low-frequency pump-shedding control strategy is proposed. Simulation verification under
different scenarios shows that combining the variable-speed pumped storage adaptive integrated inertia frequency
regulation control strategy with the improved low-frequency pump-shedding strategy can better adapt to the high-
proportion new energy power systems and improve the system’s frequency regulation performance.
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Fig. 2 Power-priority control strategy
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Table 9 Frequency regulation performance indicators under

different pump-shedding strategies in Scenario 2
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