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Abstract :

This paper focuses on the application research of batteries in photovoltaic power supply system in high

altitude areas. Firstly, it analyzes the considerations of battery selection. Secondly, it expounds the

application of batteries from the aspects of installation and layout optimization, charge and discharge

management, maintenance and monitoring, and integration with other energy storage technologies.

Finally, it expounds the challenges faced by batteries in photovoltaic power supply system in high

altitude areas from three aspects, and puts forward a series of solutions, aiming to improve the

application reliability of batteries in photovoltaic power supply system in this area, and provide

reference for related research.
Keywords :

high altitude area; photovoltaic power supply system; storage battery; application research
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Analysis and Research on Power Consumption Characteristics of Temperature
Sensitivity in Power Grid

Wang Yifan, Liu Hao
North Power Supply Branch of State Grid Chongaing Electric Power Company, Chongging 401147

Abstract : With the transformation of domestic economy and society from rapid development to high—quality
development, the power consumption structure has been continuously optimized and adjusted. The
proportion of electricity production and consumption in residents' lives has been increasing, and
the peak characteristics of power load and electricity consumption have become more and more
prominent. The original power planning generally uses the maximum load to determine its construction
scale, which leads to problems such as inefficient investment in power generation, transmission,
and transformation, low utilization rate, and increased electricity costs for the whole society. This
article mainly explores how to separate temperature—sensitive electricity from historical electricity
consumption data, extract typical features such as temperature sensitivity, and propose an analysis
method for temperature—sensitive electricity. Further research and analysis of the time series
characteristics of temperature—sensitive electricity and its correlation with meteorological factors are
important for the accuracy of electricity forecasting.

Keywords : temperature sensitivity; power consumption characteristics; correlation of meteorological factors
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Abstract :

The integration of new energy into the power system affects the structure and brings dispatching

challenges. Elaborate on the significance of strategies such as robust optimization algorithms, and

introduce innovations such as the three—level collaborative scheduling system. It also involves the

construction of risk factor maps, risk prediction models and other contents. The effectiveness of

the system is verified through empirical analysis, and the research deficiencies and the application

prospects of new technologies are pointed out.
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Abstract :

This paper expounds the characteristics of electrical equipment in hospitals, including high power

and the need for continuous operation, and points out the drawbacks of the traditional management

mode. Analyze potential hazards such as circuit aging and management loopholes, introduce devices

such as residual current and line temperature monitoring, as well as the application of intelligent circuit

breakers, emphasize the role of technologies such as big data analysis in hazard identification and

intelligent management, mention emergency plans and training systems, and also discuss research

deficiencies and prospects.
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Research on the Application of Natural Source Surface Wave Method in the
Investigation of Pumped Storage Power Stations

Zhao Yueshun, Han Song, Xue Hanpeng
Power China Northwest Engineering Corporation Limited, Xi' an, Shaanxi 710065

Abstract : The natural source surface wave method has advantages such as no need for artificial seismic
sources, minimal environmental impact, and effective acquisition of underground geological structure
information. This paper introduces the dispersion characteristics, basic principles, and inversion
processing methods of natural source surface waves. It also provides an in—depth analysis of their
application effects in key geological investigation issues such as reservoir leakage, surrounding rock
stability of underground powerhouses, and surrounding rock permeability of high—pressure bifurcation
pipes in power stations. Additionally, it summarizes practical engineering application points including
array selection and test duration. The natural source surface wave method can effectively detect the
distribution characteristics of underground shear wave velocity. However, its limitations under complex
geological conditions are also discussed, providing a reference for the development of pumped
storage power station investigation technology.

Keywords : natural source surface wave method; pumped storage power station; geological investigation
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Multi-Field Coupling Analysis and Optimization Strategy for Nuclear Power
Plant Operation
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Taishan Nuclear Power Joint Venture Co., LTD., Jiangmen, Guangdong 529228

Abstract : This paper delves into the multiphysics coupling phenomena during nuclear power plant operations,
providing a detailed analysis of its coupling mechanisms and introducing commonly used methods for
multiphysics coupling analysis. It also employs a combination of numerical simulation and experimental
research to further elaborate on operational optimization strategies for nuclear power plants based
on multiphysics coupling analysis. These strategies cover the optimization of operating parameters,
equipment design, as well as safety monitoring and early warning systems, with the aim of enhancing
the safety, stability, and economic operation of nuclear power plants. Through in—depth research and
optimization of multiphysics coupling, this study aims to provide strong support for the efficient and
reliable operation of nuclear power plants.

Keywords : nuclear power plant; multi-physical field coupling; numerical simulation; operation optimization
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Precise Control and Energy Efficiency Improvement Mechanism of Flexible
Manufacturing Lines Assisted by Al in Electrical Engineering and Automation
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Abstract :

This paper mainly studies the precise control and energy efficiency improvement mechanism of flexible

manufacturing lines in electrical engineering and automation assisted by Al. It analyzes the importance

of flexible manufacturing lines in industrial automation and the current technical challenges faced. The

article explores the application value of artificial intelligence in electrical engineering automation, as well

as the role of artificial intelligence technology in precise control and energy efficiency improvement,

and evaluates the enlightenment of application effects on the development of industrial automation.

Keywords :
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Discussion on the Production Process of Flexible, Radiation-Resistant, Spray-
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Abstract : Flexible radiation—resistant fire—resistant cables for nuclear power plants are vital for ensuring operational
safety. This paper briefly outlines the main performance requirements, structural features, and production
processes of these cables, analyzes key technical challenges, and looks ahead to future development
trends. Material innovation and process optimization are aimed at improving reliability and safety in
extreme environments, providing strong support for the safe operation of nuclear power plants.
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Study on the Influence and Compensation of Temperature and Load on
Current Transformer
Wu Guangsheng, Wang Bo

Guizhou Jinyuan Co., LTD. Nayong Power Plant, State Power Investment Group, Bijie, Guizhou 553303

Abstract :

This paper delves into the impact of temperature and load on the performance of current transformers.

Through theoretical analysis and principle exploration, it clarifies the specific mechanisms by which

temperature changes and load fluctuations affect the error characteristics, insulation performance,

and stability of current transformers. Based on this, a series of effective compensation methods

are proposed, and their effectiveness is theoretically evaluated. The research findings indicate that

adopting appropriate compensation strategies can significantly enhance the measurement accuracy

and operational reliability of current transformers in complex environments, providing crucial theoretical

support and technical guidance for the optimized design and stable operation of current transformers

in power systems.
Keywords :

current transformer; temperature; load; influence; compensation
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Exploration of Key Points in Quality Control of Wind Power Generation
Projects

Luan Yuhan
Guodian Shenneng Tangshan New Energy Development Co., Ltd., Tangshan, Hebei 063000

Abstract : China has a large population base and scarce resources, coupled with changing work and lifestyle
patterns in recent years, which have led to a rising demand for electricity resources. Traditional power
generation processes have been associated with high environmental pollution, posing threats to the
sustainable development of the power industry and the health of surrounding residents. Therefore,
optimizing the utilization of renewable energy in the power production process is crucial for improving
power quality and advancing the development of power engineering. Wind power generation, as a
renewable and clean energy source, has been widely applied in China and has achieved promising
results. The low construction costs and short construction duration of wind power projects have made
significant contributions to China's power production. To meet the requirements of wind power project
construction, it is necessary to continuously strengthen the quality control of the projects and extend
the service life of wind power generation projects. Based on this, this paper mainly analyzes the key
points of quality control in wind power generation projects for reference only.

Keywords : wind power generation; engineering quality; control points
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Study on Emergency Response Mechanism and Disaster Prevention Strategy

of Offshore Wind Farm under Extreme Sea Conditions
Dong Wengiang
Xuwen Wind Power Co., LTD. State Power Investment Group, Zhanjiang, Guangdong 524000

Abstract : As offshore wind farms expand into deeper waters, the risks associated with extreme sea conditions
are increasing. This paper delves into the impact of extreme sea conditions on offshore wind farms,
including structural damage to turbines, foundation failure, electrical system malfunctions, cable
damage, and operational challenges caused by strong winds, huge waves, and storm surges. In terms
of emergency response mechanisms, it highlights the critical role of monitoring and early warning
systems and the methods for establishing a multi—departmental coordinated emergency system.
Regarding disaster prevention strategies, it explores reliability—based turbine selection, foundation
reinforcement measures, electrical system protection techniques, cable protection methods, and
operational support strategies. The aim is to provide comprehensive and effective solutions for
offshore wind farms to cope with extreme sea conditions, thereby enhancing their safety and reliability.

Keywords : offshore wind farms; emergency response mechanisms; disaster prevention strategies
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This Paper Briefly Discusses the Intelligent Uav Inspection and Application
Strategy of Transmission Line

Ren Xiang
Chongging Design and Research Institute (Group) Co., LTD., Chongging 400000

Abstract : In the context of rapid technological advancements, drone—based intelligent inspection technology
aligns well with the modernization and operation needs of power transmission lines. This technology
not only significantly enhances inspection efficiency and reduces maintenance costs but also provides
a solid foundation for operational reliability. From a promotional scale and practical application
perspective, drone—based intelligent inspection has demonstrated significant technical advantages
in the power transmission line sector. It can accurately identify line faults and, by collecting high—
definition images and videos, provides crucial data support for subsequent maintenance decisions
and operational management. This promotes the transition of line management from experience—
driven to data—driven, enhancing the scientific and standardized levels of management. This article
systematically reviews the significance of drone—-based intelligent inspection in power transmission
lines, explores the composition of intelligent drone inspection systems for power transmission lines,
and proposes application strategies for intelligent drone inspection technology in power transmission
lines based on actual needs, aiming to promote the further development and widespread application of
related technologies.

Keywords : transmission line; UAV; intelligent inspection; application
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Research Progress on Molten Salt Heat Transfer and Storage Media

Lu Yunkun, Zhang Shaojie, Dai Hailing, Tang Biao, Lei Zhiwen
China General Nuclear Power New Energy Holdings Co., Ltd, Beijing 100160

Abstract : Molten salt thermal energy storage (TES) is a pivotal solution for addressing spatiotemporal
mismatches in energy supply and demand, primarily categorized into sensible heat, latent heat, and
thermochemical storage. Research indicates that nitrate salts (180 - 600 °C ) are commercially viable
due to their favorable thermal conductivity and low cost. Chloride salts (399 - 850 °C ), suitable for
supercritical power generation, face challenges due to high corrosivity. Fluoride salts (>454°C ) exhibit
excellent high—temperature stability but are hindered by high costs. Carbonate salts (400 - 900°C) offer
advantages such as low corrosion and high energy storage density.Performance optimization can
be achieved through composite modification and multicomponent eutectic design. However, critical
issues—including corrosion resistance, thermal stability, and cost-effectiveness—must be further
addressed to facilitate large—scale deployment in support of carbon peak and carbon neutrality goals.

Keywords : molten salt medium; latent heat storage; sensible heat storage; energy storage technology
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High-Energy Lamp Pumped Double-Doped YAG Pulsed Laser
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Abstract : Achieving joule—level output is the development trend for pulsed lasers. A joule-level high—energy
lamp—pumped, dual-doped YAG pulsed laser has been developed. The laser uses a double—doped
Nd: Ce: YAG crystal as the gain medium and improves the pump light utilization efficiency by utilizing
the energy absorption and transfer mechanism of Ce®*. Based on the rate equations of the four—
level system, the output energy expression of the laser is derived. A Galileo—type telescope was
introduced into the resonator to increase the base mirror volume and reduce the beam divergence
angle. The output energy of the laser was measured at different repetition rates, and the experimental
results were in good agreement with the theoretical simulation. Finally, the laser achieved a laser
output with a repetition frequency of 10 Hz, a single—pulse energy of 30 J, a peak power of 75 kW, an
average power of 300 W, a beam divergence angle of 1.75mrad, and a beam parameter product of
1.75mm - mrad. The single—pulse laser successfully perforated a 1 mm thick metal plate.

Keywords : joule-level; high-energy pulse laser; lamp pumping; Nd: Ce: YAG; telescope
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Fig.3 Laser condenser side view
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Fig.6 Gaussian beam variation in the resonator
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Design of Automatic Remote Monitoring and Fault

Diagnosis System for Port Crane

Song Hao
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Abstract :

This paper explores the design principles and strategies for an automated remote monitoring and

fault diagnosis system for port cranes. The system integrates multi—source data collection, intelligent

algorithm analysis, and hierarchical architecture design to achieve real-time equipment status

monitoring, predictive fault detection, and precise diagnosis. It empowers efficient operation scheduling,

strengthens safety control, and adheres to the principles of reliability first, compatibility and openness,

and data security protection. This provides technical support for the intelligent transformation of ports,

significantly enhancing equipment maintenance efficiency and operational safety.
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Application Analysis of Leakage Protection Technology in Building Electrical
Engineering Construction

Wang Lu
Beijing Debohengtai Information Technology Service Co., Ltd., Beijing 100070

Abstract : The leakage protection technology in building electrical construction is an important link to ensure the
safety of on-site electricity consumption and engineering quality, and it is also the basis to promote
intelligent and standardized management of buildings. This paper analyzes the hidden dangers of
leakage prevention and control in the construction stage, standardizes the selection and configuration
of intelligent monitoring system and maintains the inspection mechanism, and puts forward targeted
implementation strategies. Combined with the field practice data, a set of technical system covering
the whole process is summarized, which can effectively improve the level of leakage protection, thus
improving the safety of electricity consumption in construction projects.

Keywords : leakage protection; building electrical engineering; construction technology; electrical safety
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Research on Project Risk Management and Control in New Energy
Engineering Construction

Li Zhao long
Yunnan Jinyuan New Energy Co., Ltd., Kunming, Yunnan 650000

Abstract :

Under the drive of global "dual carbon" goals, new energy engineering construction has entered a

period of rapid development. This article focuses on project risk management and control in new energy

engineering construction, systematically reviewing key risk factors such as technical risks, market risks,

and environmental risks faced throughout the entire project cycle. Subsequently, through scientific risk

identification and assessment methods, it proposes comprehensive control strategies covering risk

prevention, monitoring, and response. It aims to provide theoretical and practical guidance for reducing

risk losses, ensuring the smooth implementation of new energy projects, and their sustainable operation.

Keywords :

new energy; engineering construction; project risks; management; control
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Application of Automation Operation and Maintenance and Remote
Communication Technology in Photovoltaic Power Station
Zheng Tingfu
Guizhou Jinyuan Weining Energy Co., Ltd. of State Power Investment Corporation Group, Bijie, Guizhou 553100

Abstract : Against the background of the global energy transformation towards clean energy, the scale of
photovoltaic power stations is expanding continuously, and the operation and maintenance mode
can hardly adapt to the new requirements. This paper takes the automated maintenance and remote
communication of photovoltaic power stations as the research object, deeply analy its system structure
and key technologies, and explores its technology selection and implementation paths. The effectiveness
of the technology application is explained by examples, and corresponding solutions are provided
for technical, management and economic problems. The study shows that the combination of remote
communication and automatic operation and maintenance can greatly improve the operation efficiency
of photovoltaic power stations, improve power efficiency and reduce power generation costs, which is
of great significance for promoting the sustainable development of the photovoltaic industry.

Keywords : photovoltaic power station; automated operation and maintenance; remote communication
technology; intelligent monitoring; fault diagnosis
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Analysis and Measures of Problems Existing in Automobile Repair

Wu Wenzhe
Huaneng Lanzhou Thermal Power Co., LTD., Lanzhou, Gansu 730000

Abstract :

As the number of motor vehicles in our country continues to grow, the automotive parts industry has

also seen significant development. However, numerous issues have emerged. This paper employs a

combination of literature review, field research, and case studies to conduct an in—depth analysis of

the problems in China’ s car repair industry, including outdated equipment, inefficient management

practices, and disorderly market competition. Based on this analysis, the paper proposes strategies

to enhance equipment investment, introduce advanced management models, and strengthen market

regulation from the perspectives of technological advancement, management optimization, and

market standardization. The findings indicate that improving the system can effectively enhance the

quality and competitiveness of the automotive parts industry, thereby promoting its standardized and

sustainable development.
Keywords :

automobile repair; problem analysis; measure research
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Energy Storage Converter Module Parallel Connection and Its Control
Method Realization

Lv Huaiming
Hangzhou Decheng Electric Power Technology Co., LTD., Hangzhou, Zhejiang 311100

Abstract : With the rapid development of renewable energy and the advancement of smart grid construction,
the parallel technology of energy storage converter modules has become crucial for enhancing
system capacity and reliability. This paper delves into the parallel operation and control methods
of energy storage converter modules, analyzing the issues with traditional control methods and
exploring the principles and implementation paths of new control strategies such as droop control and
virtual synchronous machine control. Through theoretical derivations and simulation analyses, the
performance differences in power distribution, dynamic response, and stability among various control
methods are revealed, and optimization suggestions are proposed to address the limitations of existing
control methods. The research findings indicate that the improved control strategies can significantly
enhance the current accuracy and interference resistance of parallel module systems, providing
a theoretical foundation and technical support for the engineering application and performance
enhancement of energy storage converter module parallel technology.

Keywords : energy storage converter; module parallel; sag control; virtual synchronous machine
control; current equalization control
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Research on the Treatment of Upper Water-Cooled Wall Tearing in 660 Mw
Supercritical W Flame Boiler
Wang Kang', Wang Lingyang®
1. State Power Investment Corporation Guizhou Jinyuan Co., Ltd., Guiyang, Guizhou 550081
2. Guizhou Jinyuan Tea Garden Power Generation Co., Ltd., Bijie, Guizhou 551800

Abstract : Focusing on the frequent tearing phenomenon of the upper water—cooled wall tubes of two 660MW
supercritical parameter W flame boilers in a certain thermal power plant, the cracking mechanism
analysis is carried out. On this basis, corresponding treatment strategies are studied and implemented
to address the causes of cracking in three aspects: large temperature difference, limited expansion,
and combined effect of furnace wall shaking in water—cooled wall tubes. The operation of the unit
after implementation shows that the measures are effective and can be used as a reference for the
operation and maintenance of similar units, as well as an important means of preventive maintenance
for this type of boiler.

Keywords : W-shaped flame boiler; water-cooled wall tube; tension crack; mechanism analysis;
treatment research
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The Integration Path of Technical Management and Engineering Risk
Management in Power Engineering Management

Zeng Yan
ID: 520102198308033447

Abstract :

Power engineering management involves the integration of technology and risk management. This

paper introduces technical management elements such as the full life cycle and risk management

systems like risk identification, elaborates on the synergistic value and influencing factors of their

integration, proposes integration measures including the PDCA framework and intelligent decision—

making platforms, and validates the effectiveness through case studies and simulations, emphasizing

the importance of integration in power engineering.
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Research on Technical Path and Policy Coordination Mechanism of Low-
Carbon Transformation of China’s Power System under the
“Double Carbon” Target

Yang Haotong
Northeast Electric Power Science and Technology Consulting Center Co., LTD., Shenyang, Liaoning 110000

Abstract : This paper, set against the backdrop of the 'dual carbon' goals, focuses on China's power system.
It provides an in—depth analysis of the current status of carbon emissions in China's power grid
and the challenges faced in achieving these goals. The paper systematically reviews the technical
pathways for low—carbon transformation, including the large—scale application of renewable energy,
the clean and flexible transformation of thermal power, and the support from energy storage and
smart grid technologies. A policy coordination mechanism is established, encompassing four key
areas: policy formulation, implementation supervision, and effect evaluation. This mechanism aims to
conduct empirical research on the low—carbon transformation of China's power system, providing both
theoretical and practical references for promoting this transformation.

Keywords : dual carbon target; power system; low-carbon transformation; technical path; policy
coordination mechanism

ElH

FESERAEATT ST, U IRH BT _E TS EREE A0 AR A TR AR T IR B, PRIIAE TR 24 A i A
MR, HPEEHAR PR R E R, WRRABHEIE, 752020 4t T AWM H X" (1 EAR, BIEAE20304E2
AR, B 2060 FEKBIRRA A N “EA%" , I MIAE 2022 4 B H T i HUBTRE 40%,  FARRELALZ: “X
" ERRESCHE . ASCUATRED B, i 5 AL A i A Y S BAE R D [RIATER RAIEGE , T o3RI BRI DN
B AR AR SIS, BUAME B TSIE M F AR B A T TS 1 o TESEOTTE, WTLOY Dl B TR, s vy,
S AT AR MBS AR |, ASCRR N BURFER T U SCECR R E RS, fESh - BOR < MR RPME, #EThE
SRPITRER, BRI ] A e

— . HERDRGRAITR S P TR A HL A A LS HL I o B TR 80%. DML 2 A
Ve TR RN G . TERHENCTE, 2010~
(— ) EERNRGHHEEIRA 20204F ], ) TALHIBRHERT ARSI, 25 2020 4-£0 0 4612

FEARNILAEN, K AF e U N R Fr 52% HIEHLA R, Wi, T JUAEAERTREIR AT AT, R — s R g2, 1

e WA R (1996.03-) , 5, K, LFBMA, 2. A%, Bk BEIRF, e 580 tel, AFOHATMRTEG K. 4.

068 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



T HE R A . RN b, SR — R AR IR,
VA R RSB VT 5T, F T MR R RO BR AR L AE 800
SO/ JEZEAT, TR AR LT ) AR HE R T DAL R 600 57 /
JEo Xt FRE F ) RS RBIER ARG | IS SR T
A BT 230 s

(Z) 2 “WEx” BirmEInaoskak

REUR AN MESE S, —J7 A, M RERA R IR
ANERAYHERAT L, SRR IR H O ZR B A A [ B Al AL
2, IMRFHBR IR, ZUIRBILTZ, JLTHAA
F AR R LR Z RS20, TR ABYR A FLEAT TR B MR Bl P
Fimlo n—J7H, NT K kR, BT R BEARE
{1 23 L S b S R N G BN D s e | o | O
ML JERRIEES, HSil AR, P IX R A
I SEFE RGN H o

FERAR A, AERESAERIZT T FAE BRI K eI SR
i, FRTE R T raAbGERE P A | AR, R T EUI AR
AL N 0.5-0.87C, HABFRAHARECH L Ak FaEsz il s
PR, RIS, B REFR MBI ) R G AR AN TR
AN HITERMNRAVEIANTER , Toksem RAE - P R 7R

AN, = BRI R 1 24 T [ Pl L 4 2 ) EE B R
2, EZFRME., feETAESTE RS 1M 2 50
Tl R, AN HECER B AR AT B s A RAR Ao e
< Re IR R AR S AR IR AR AR IR I R . TR E IR
AR M T3 R RS, DGR R SR AR
P, REBESRIIR TH., T RE RN U B SR LA B
R ZESE, 2K RS AR e, (5 3RE B R SRR
TR R RTHIRTIR Pk o

—. "WK’ BFTEIRFERKEROZRRERZR

(—) aIBEAERABBEAMELLNA

LR, NI R RG] T HuE A A, Bl A0 A
RO EAEREHE N, MEHIH) 1.5MW 2] 6MW ,8MW,
TR L, BRI R AT K R L RCRAS R 2, H
B, XK B AN — TR T ), TR E AR
& TG ITT R INFRR N KR, (g T Rm iR,
— L 7T AT R R G RACR T ZIRE 15%, BILES G
TAEH, IEFERE— S I KO R BB EAR s, LA
TR AR, N A B KU R i,

TR AT A FER B FET, SRR RH A e i e (L
EARUS T 2R, BT E ot A R B AR E|
26.8% F123%; F5ERH R RH Hith & AR R R e B — TR
HAT WY ETE KR EEET, ek Bk
RE|Z i, iz 20234F, KIHER Bk —{Z TR, B
BT R A M, FE0EE Sk +7 o=, antik
Rl SEREERE, S P RRIRAE AR, RS REIT
Hy KN TR

[T, 7 PR 3 I T P A R U P i = T — A T P AR AR,
0 DA< VD EAN R IR A AR AR A B A, I &k A
SO B, R m K BRI ACE, BITEElR e —S
MK, He ki &R s T AGUACE, Bk
AEM 4 BRRIEHE T R R . B4, AR TR ok
RREFI AT, AL —E Mot Far e
ZSTH T MR BRI, AR A R

(Z) XEEEUESRFUEBERZAR

BEL BRI A b BOR R, R I LA E 3R = AT 3 kR
MEMNH, HEAESNZASE, KBEEET UAE] 45%,
WS RETT LIRS 10%—15%, [ A AT DA BRI R AR o
i, GBS R T A O LR R, IR AT . s A
Seehaie T DA RHBIEAT SO, NO, Rk, E A ETT
BT CCUS HARMIRIGHTFT, Blanst/REWHIX Ml CCUS 1TfE,
TR COLMMER . EAEFIFIH, (B THE SHm, 415
HHUN AL — B FIA RIS,

e FL T R R N O e — AN B ) TR R R, T
WPERIFRAACH R A I TROE, ATRLRHE S K Fap AR igae /1l
JERAT 50~60% $e ] 30~40%. AnldHE RG0S, SN
i PRI RRERRGE, ITHUZHAAE T BN A B
T7o B L B SR Y T FRAERBIRTNANEE ST, B sk
o, HHPGERERER, WM AE At —E iR,

AN, TR B — RS . Ao k=,
R AR B I 60%, T AR R SR R i —2 . 1R
FHE, FIRFAEF= X IR B SR, RS E
BRSSPSR T B, IS SRR A
SHEARIIEE

(=) e 5EaERMIEARZE

RELE At ol RERUR H R e IR BICE [ B 4%, H
HIE A2 e s T, REERHERRE, HiBmmET
100Wh/kg #4151 300Wh/kg, BARABIFEE, 7ERA1 10425,
EAH80%, Tt KEREFEIER—F A B AT R =X,
HAE AR EAZE A000 2 T TR, KT UGS fRE LR
TEHAERE N Uk, —LHifE BRI AR SAERERT kA0
TEREAR TR R, HEEAER AR

BREFRRE I R G M EEF B, TIEAGURA
B8 R A 2R S A S AR N R AR, AT RASEH
X FPIRASHSERS S, F DB A, mTDOREG 65
B, S HL IR O TS T REIR A AR SR T AR L A
T FE S P AR BB N BT BB IR A FEL T T O0AL, UK ERS A 1Y
HIBE A TIC . I AU RIS AT BT B, S P T O

=. “WK” BRTEIRARKEZNBERDNR
MLl

(—) BERARMRE BB
HAT, ECEE T —EE2 MER . IR SO

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 069



$ARHFE | TECHNICAL RESEARCH

ROIE HIH A2 AR T M BOR R R, (T B ARIR
PREFR ) e, #Z 202645, FEARA GRS HELELR @
20%, WEERIXBESENL A BIREIE 1212 F 5, HHraeiRi & s
WA R 2T BEETRE YRR R, ERAEIREHE
BAR IR R GIREROICT-, BT IR ZE (B FRR R B %
FILE7050 / FELI LA, FXH5 e HE G T A s . A2
AIFRAE BRI AIAMIER R, KU R R R R A & sz 81—
TERLEE AT e, LIRS T A A T RBHAERINAE
HIERLA 3 PA 300 25 F1 10 A5 MGG, 2021 4F, [HZRR2E
SHERRD), S—HF 2162 EEHT RS, WE4512
Wi 224 F COLHIERL, o B Hsid it 7 sz il .

B2 H BT AYBCR H E AE Wr F) T5 TE AEAEE W]  A BhE, Eid
SHTREANI P SEE AT, BRSBTS
JE BRI o MUt 2 < P A ) 0 43T o A S8 T 1 S BB VRS £ 0
ENPSE: 7 R Sy QK =l = R s Rbaradcl oL I I v 95 N e o
JFo MTRFITZ MW THER R, FEFS LEMEL R
W, IR T KRS, FEXEBORAE L, RBESHIX T
SRR, Zramf R LB

(=) BERh RN EIERNSHESS

FEREEECTR P R I 020 B =0 DN, o, R %%
PEEAR RO BOR R T LB 2 RS A2, &=L
JE, W R RE RS R RSO . i R R R L T A
WA HRRE N L P LR SR B SRR AL Aok, L
—ANERIRAHA . A E R BOR AR, B RBOR S EREC .

Bl A N A il A ECR B B A AR B T 3 1 e i A
o, TEAREI0EN, SERAMNFE IR 80% . Ky AN
PRI 40% RO, TRER AN ECR I TIE I R,
M= AL <51 S0 AN, T 7R 8 B A 1 T B U Y
TER ™,

F i P i g T I ) A FELA T PR SRR B, ZERIIE
RN ATHE T, b mreRE AL g, SR
BUTTRER, TRBIEURF . AT 20 i B .

TEEEEA B ZANERT BOR M ENURRESE, R
2. BEIEUR . ARASEREEEORIM G S I B T T A B

243t

HITE /N Ly, SR IR TFI R Sx WORIEE SR A TR LD,
X LI AT M R B BOR BEAT B ST AT 5, ARAEECHR H bR —
B, A AN, W R X RS ROR S R S A S
WIS, BB Bt . ERE . RO S
TYFRL, ISt B R 2 T R R BRI TE

(=) BERhRANSINRAIEE

S S AR FEAC I SRR, DU R RSB 2 [ R
P, Sz BRI AR R PR /NAL, - DABRA 2550 T 58 o
HEGGHETSE DN . X SAE TR SRR TR 7

FE R KA Z AT Z IR 1R SAN L, e Re2
GEARAIIIRI L, S LT Tl e B T s F . BBIRUR)
AT REIREATT RN A A, TR BOARFREAN I H
FLAN . Az SR U TR BRI T AR T PR B i A7
i, TR TS R HE R RO A 1

T2 DO R PRI R, T LA DX I [A) Y

ORI, b WS ERER AL I R PR, (TR
EHUKEE. KEBRELY, T — MR RS BB IR 2R

TRMFE N AAEFARTI B RIS, KA KR CREN, SEitaH
REROAR. FEOLEEA I, (i S8 DSBS VLR, IR 72
LR R R FP R AR E (e AN MR, PRI HESh A o R A%
R AL, (Edt =0 BRI AR R R AU . RETTA
X (A BCRA HAA T AT LA, Ge—rREIE0IT H A H it
PRIGERIAN HH BT, TR e [ o R Gl B — £
%5

[S

N

LR LATA, SEL MR RS, EEAAET RMARERIL, A&
SN BRI FIBCR U AL YA 2T, 856 7] #ARRRIOT A
JCRGE | ERERE RE M SEEOR AR TT I, SR HECR I, Sk
it M R DX I b [ SRR PRI S8 AR L AR AL 2 — TR
KRR G LR, SEMFERES BRI K A X — AL
RS, SEFBORPHEALE], smas b, A3 E AR F
P, Do W FARAISE H Sepk s 55 .

(1] AR, B4 T RBIA L S A AP —— B PRI ECR I F AR (). HIRETTRIE 2021, 43(04):90-103.

[21 F5 TG, WS . BRI ) VSRR R (0. FPEYEIRZE SR L2024, 42(11): 236-239.

[3) BRF— , VP, SIS . U BRI R L Bk IR R (G R S SR A2 (). TR SR L2024, (05): 63-74+286.

(4 267 RIS, MRS | S5 00 ERR TR AL RGOS A s R —— AR EI R TR 0 (). AU B TR AR (AR R ) 2024, 26(04) :68-75.
(5] Wileis . X" BiR FRUEEREE ARG SAN TS U] AR 535 2024, 41(05):80-89.

[6] XS , Xk, Zfh | & W BAR NRE dI 0 MRS 1)), Sl | 2023,19(05): 634644

[7) EFE . XU BART R E SN B Sk i A R B A IR SIS (). 4 HFI 2023, (09):46-54.

BIERS , F

TET, eGS0 H AR TRERT D R R SRR (1] MEAR ,2022,46(10): 3831-3839.

(9] BeaC . SR 2 TR REEOR M BUHT S I FIRFFE 1. B R |, 2024,33(10): 33-35.
OV , IRFER , 9544, % sl st RS RERRIIZS ). iPHiZHHER 2024, 4D 7-11

070 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



