2% HS5H mAEREIG Vol. 12 No. 5
2025 4E 9 f SOUTHERN ENERGY CONSTRUCTION Sept. 2025

SI AN AW, IR, IR, 5. HELL R ) e FE AL BB 40T [7]. U7 REVR AR 1%, 2025, 12(5): 48-57. XU Zhigiang, L1 Jun, ZHANG Chunlin,
et al. Levelized net present value of electricity analysis of frame gravity energy storage system [J]. Southern energy construction, 2025, 12(5): 48-57. DOI:
10.16516/j.ceec.2024-140.

EXRNENHEEENRIED R

HEERNY, FR, KAEM, HolL°
(1. P a3 FAHE DA TR F], b7 100022;
2. b FRRIE K F B A TALFEE, LF 100044)

WE: ENIERXE/H#EEARAEASEFAE,. KEAARA, TLRELEGRAFHEREA ) 262 R
Mo [FEILFER-FANLE L FIIL (levelized net present value of electricity, LNPVE) # A ¥ aif X THEE X T
NEERRAEENEG B P OKBET AL, AL HRRAAT T ERHGFNMEA LA, WET OH R LN
BFL WARFE, EREN AR BT ANEF 69 R 547 L E LA A (levelized revenue of electricity, LROE) , #| A 47
B LN LROE 5 & ¥ s & (levelized cost of electricity, LCOE) & = 7 F/EALZ B F AR, FIRTT R L0
AE, LRLH, RAFS AR R ALK L ZE TN LCOE, LROE, LNPVE, &4 AN, & 47 I A& 69 T AL
B, BZEFERRALSUTZREFHGY 0, [ERIFAE, R4FG., LRACHN AR EZENE AN E
ARG BFE, I, MERGFFQE M, R %69 LNPVE B EF ALK NG Im, A& RAGBFHTEES
FEREZFTREZLALY, [ER]IFARGECAAMEEATUAANERXENBREZAGE RN S RELE,

KR EAM: EEKX AeAMAEA; FeRA; 2FH% L
DOI: 10.16516/j.ceec.2024-140 NERS: 2095-8676(2025)05-0048-10
CSTR: 32391.14.j.ceec.2024-140 hESES: TK02; TM619 R

et
Levelized Net Present Value of Electricity Analysis of Frame Gravity Energy

Storage System
XU Zhigiang"™, LI Jun', ZHANG Chunlin', HONG Jianfeng’
(1. China Energy Digital Technology Group Co., Ltd., Beijing 100022, China;
2. School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: [Objective] The frame gravity energy storage system has a wide range of application prospects due to its high economic
benefits, low system costs, and unrestricted geographical conditions. [Method] The paper studied the profit variation rules of the frame
gravity energy storage system throughout its life cycle in detail by applying the leveled net present value of electricity (LNPVE) model.
The paper, based on the net present value of capital flow in gravity energy storage systems, first built a levelized revenue of electricity
(LROE) model which includes initial investment, discount rate, feed-in tariff, and government subsidies; then, built the LNPVE model on
the basis of the LROE model and the levelized cost of electricity (LCOE) model; and finally explored the changes of LCOE, LROE,
LNPVE, total net present value income and total discounted cost when the discount rate, feed-in tariff, service life and charge-discharge
efficiency of the system change, to comprehensively consider the impact of different parameters on the economic efficiency of the
system. [Result] The increase in the discount rate, service life, and charge-discharge efficiency of the system will improve the economic
efficiency of the system. In addition, as the service life of the system increases, the LNPVE of the system decreases while the total net

present value income increases. Therefore, it is more appropriate to comprehensively consider multiple factors when evaluating the
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economic efficiency of the system. [Conclusion] The LNPVE model studied here can provide a reference for the construction and profit

analysis of frame gravity energy storage systems.
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