51 3% 52 1. 507-519
202542 A28 H

(LN 7N
High Voltage Engineering

Vol.51, No.2: 507-519
February 28, 2025

DOI: 10.13336/j.1003-6520.hve.20241619

BT 30K Pt BT REHL IS 1 40 5 BB AL
BT ETAA
O R, %k, LA RELL F ORI

(1. TAZEHBEKRF AHMFR, LT 102206; 2. b Hh K ¥ B A58 F 1425k, 7w 102206)

O VRGP KRR BRI SRR B AR T A R AR, (HEL SN BERLE 2 R RE Y L
IS SNER R THKIIBRAL, RATHLRE . IARER ik BE 55 2 P BEIR TLANMSAT (0707 AT R T 52 v eV B B RO A E 1k
N, B XRGEHLIX A 2 REIRIUAL IS AT T AT T RGN SRR . E e, MR TZMB X REVRA R A, AR
Brih Xoe st DA BEA LS PR B SRR B, SR T MR “ YRR 7 A0 K2 BRI R S 5 HAMS AT T R HK,
MARGEHSATRENLIE . 2 8 RERBR 558 5 3 A5 gRd T al & 0 e X 1 2 Reil R Stz 175 k.
e, TN BT TP AR R R, R T ARORII SRR 5 A RS . W TR AR BEVR ) e AR T DA
Leb Xt [X REUR AR RE K SR L BIR ST HF

R PITEHIX; ZREEARSE: WaREHUE; ST ZRERE; BT S

Research Review on the Optimal Operation of Multi-energy System in Gobi and Desert Areas

e, REHRRG LRI, Ol i

Based on Stochastic Characteristics of Source-load

MA Shuang', ZHANG Hongyi?, MA Weixiang?, WU Jiayi%, XU Gang?
(1. School of Automation, Beijing Information Science and Technology University, Beijing 102206, China;

2. School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: There are rich renewable energy resources in Gobi and desert areas due to the unique natural environment and
resource conditions. However, the randomness of renewable energy poses significant challenges to the consumption and
transmission of electric energy. The synergistic integration of various energy sources, including electricity, heat, and en-
ergy storage systems, can significantly enhance the stability of energy supply. This paper presents a systematic review of
multi-energy optimal operation methods applicable to Gobi and desert areas. Firstly, the energy composition and distribu-
tion within these areas are summarized. Through an analysis of the stochastic characteristics of sources and loads in Gobi
and desert areas, a typical “source-grid-load-storage” distributed multi-energy system architecture along with comple-
mentary operational schemes are discussed. Afterwards, this paper reviews the optimization operation methods for
multi-energy systems from three perspectives as follows: randomness of system operation, multi-time scale, and carbon
market trading. By summarizing the existing problems in current research, the prospects in future development trends and
key technologies are presented. This research provides theoretical supports for the utilization of renewable energy and
promotes energy development in Gobi and desert areas.

Key words: Gobi and desert areas; multi-energy system; source-load randomness; operation optimization; multi-time

scale; carbon market trading
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Fig.1 Diagram of source-load uncertainty modeling
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Fig.2 Diagram of general framework of the “source-grid-load-storage” integrated multi-energy system
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