B1E FHol EhAREREE Vol. 11 No. 6
2024 4E 11 A SOUTHERN ENERGY CONSTRUCTION Nov. 2024

BEHRANENERERFRBENERINERN

WONH, BONME ', elgY T, ¥EAY, AR
(1. P A& A A2 9 £ B4 b A% A TRA ], L% 100120
2. b FARIMBKF, WA LAEFE, L 100044 )

WE: (B A “Bk%” “BF A" Bireiith, AR EMNER, mAEAHFRRA TAGHA L A R
Yoo BAAERIF MG BRE S RAS MR R AR B T £ K, EhBREN—FHEBHEERER, LA
JRERENF, Rk R AER, HRBERFRAL, [FERILFSFEFXE A4 RGBT REST
SN, BT HEARR | HERED SRR, EIHEARABEY L EIT 2 ARG IR, A EFE K
HEFDAHRAB IR, AIHBRLELERELREH RSN, RA T EETIRTARKSHERE., [ER]IZ
AR ARG ATE, MRS EERNELRNE RS EERH A A 30MW, 40 MW, 50 MW BF, st o) w39
HEIFOHACKR, RAE R RPN A 3.9%., 4.6%. 87%., [LELIE THREHELED, EPAMARAERE
HATRT, MABMERSEFROES, BRI REDEMZREG, HEFEEMT 20MWGHELT, HEEHD
R¥EmT 48%; BMERXDEEBZRETHART, MEETHAR R EGE M, b HERHEEZIEIK, SEHR
T80t HmE] T 150t BF, 40 MW T a9 3h FE ok h R 42%, ZREBABIFH TITH, B EEHXE kT
AW EXELARFEL,

XEW: AR RRAKEE; HETH; BT AR

FESES: TMI1 XEKFRAERE: A XEHS: 2095-8676(2024)06-0001-11

OA: https://www.energychina.press/

Model Establishment and Power Optimization of Vertical Gravity

Energy Storage System
ZENG Xiaochao', SHI Qinpeng', HONG Jianfeng”™, JIANG Jianning', CAO Junci’, LIU Weimin'
(1. North China Power Engineering Co., Ltd. of China Power Engineering Consulting Group, Beijing 100120, China;
2. School of Electrical Engineering, Beijing Jiaotong University, Beijing 100091, China )

Abstract: [Introduction] With the proposal of the "carbon peak" and "carbon neutrality" goals, the global push for the transformation of
the energy structure is accelerating the construction of new power systems dominated by renewable energy. The intermittency and
instability of the new energy sources connected to the grid place higher demands on energy storage technologies. Gravity energy storage,
as a novel physical energy storage technology, has broad prospects for development. However, its output power lacks stability, and the
power curve urgently needs to be optimized. [Method] This paper analyzed the operation process of a shaft-based gravity energy storage
system and established physical, efficiency, and power models. Based on these three fundamental models, an overall model for multi-
objective optimization was developed with the goals of stabilizing power output and minimizing fluctuation rates. Constraints were set by
combining the three models with real-world conditions to determine the optimal parameter configuration for the weight during operation.
[Result] Simulation verification of the energy storage system shows that the established overall model effectively optimizes the output
power curve at the grid demand power levels of 30 MW, 40 MW, and 50 MW. The optimized fluctuation rates are 3.9%, 4.6% and 8.7%,
respectively. [Conclusion] Based on the proposed optimization model, under the condition of constant medium mass of the weight, the
output power fluctuation increases as the grid demand power level rises. When the power level increases by 20 MW, the power
fluctuation rate increases by 4.8%. Under the condition of constant grid demand power level, the output power fluctuation rate decreases

as the medium mass of the weight increases. When the mass of the weight increases from 80 t to 150 t, the power fluctuation rate at 40
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MW decreases by 4.2%. The model demonstrates good feasibility and provides valuable guidance for future vertical gravity energy

storage projects.
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Fig. 1 Schematic diagram of a vertical gravity energy
storage device
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Fig. 2 Schematic diagram of the physical process
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