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Perfect Design of Fire Safety Control System for Offshore Oil
Production Platform

Liu Zhichang
Huarun Shouzheng Bidding Co., LTD. Shenzhen, Guangdong 518000

Abstract : Offshore oil platforms face persistent fire risks due to their unique operational environments and
complex processes. This study provides an in—depth analysis of current fire safety challenges,
including aging firefighting equipment, inadequate system configurations, and insufficient staff
awareness. To address these issues, the paper proposes comprehensive solutions encompassing
automated optimization of fire protection systems, intelligent alarm and control system upgrades, and
enhanced personnel training and management protocols. These measures aim to improve the reliability
and effectiveness of fire safety control systems, reduce fire accident rates, and ensure safe platform
operations while protecting both personnel and property.

Keywords : offshore oil production platform; fire safety; control system; perfect design; automatic control
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Energy Storage System Design and Optimization of Power Engineering

Technology in Microgrid

Li Xiangyu

INNER MONGOLIA DIAN TOU NEW ENERGY ECOLOGICAL CONSTRUCTION CO, LTD.,

Tongliao, Inner Mongolia 028000

This paper conducts an in—depth study on power engineering technology applied to the design and
optimization of microgrid energy storage systems. It comprehensively elaborates on the core technical
framework of microgrid energy storage systems, outlining their structural composition, classifications
of energy storage technologies, and critical roles in power regulation, energy buffering, and backup
power supply. The design considerations are analyzed from three aspects: architecture construction,
equipment selection, and capacity configuration, with particular emphasis on balancing safety, cost-
effectiveness, and technical compatibility. The paper delves into practical applications of power
electronics, intelligent control, and communication technologies, while providing detailed analyses
of converter technology, energy management algorithms, and data transmission networks. Finally,
multi-dimensional optimization strategies are proposed, including objective setting, charge/discharge
strategy optimization, and application of multi-objective algorithms. These insights offer technical
references for enhancing the stability, energy efficiency, and cost—effectiveness of microgrid energy
storage systems, thereby facilitating renewable energy integration and energy structure transformation.
power engineering technology; microgrid; energy storage system; design optimization
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Study on Temperature Control Matching of Spray System in Energy Storage
Prefabricated Cabin
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Abstract :

As critical energy storage infrastructure, prefabricated cabins in energy storage power stations

maintain operational safety through temperature control. The spray system, a key component for

cabin temperature regulation, directly responds to environmental temperature fluctuations that critically

impact system performance. This study investigates the adaptive matching between spray systems

and ambient temperatures in energy storage cabins. Through analyzing the spray system's structure

and operational mechanisms, we explore how environmental conditions influence system parameters,

spray media, and equipment characteristics. The research proposes optimization strategies and

validation methods for adaptive matching. Findings demonstrate that scientifically designed matching

configurations enable stable and efficient operation of spray systems across diverse temperature

ranges, thereby establishing a robust foundation for safe and reliable cabin operations in energy

storage facilities.
Keywords :
adaptive matching

energy storage power station; prefabricated cabin; spray system; ambient temperature;
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Common Faults of Steam Turbine Lubrication System in Thermal Power Plant
and Improvement Measures of Oil Quality
An Haiyang, Yang Ou, Li Changliang
Dongfang Electric Group Dongfang Steam Turbine Co., LTD. Deyang, Sichuan 618000

Abstract : The steam turbine lubrication system plays a vital role in the stable operation of thermal power plants,
where both equipment failures and oil quality issues directly impact turbine performance and service
life. This paper provides a comprehensive analysis of common operational failures in thermal power
plant steam turbine lubrication systems, including abnormal oil pressure, temperature fluctuations,
level irregularities, and oil degradation, while thoroughly examining their root causes. Furthermore,
it proposes effective measures for oil quality enhancement, such as optimizing filtration systems,
controlling moisture intrusion, and preventing oxidative contamination. Through practical case studies
demonstrating implementation effectiveness, this research offers critical references for ensuring stable
operation and improving oil quality in steam turbine lubrication systems at thermal power plants.

Keywords : thermal power plant; steam turbine; lubricating oil system; fault analysis; oil quality
improvement
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Optimization and Energy-Saving Strategies for Photovoltaic DC Connection to
Electrolytic Aluminum Power Supply Systems

Lu Xiaoning
Qingtongxia Aluminum Industry Branch, State Power Investment Corporation Aluminum and Electricity Investment Co.,
LTD., Wuzhong, Ningxia 751600

Abstract : The electrolytic aluminum industry is a fundamental industry for China's economic development. Its
production process relies heavily on electricity, resulting in significant energy conversion losses due to
multiple rectifications and inverters. Coupled with a high proportion of coal-fired power generation, this
has placed tremendous pressure on the "greening" of the industry. With the large—scale development
of the domestic photovoltaic industry, eliminating some conversion links and reducing energy
consumption are effective ways to achieve the "dual carbon" goals. However, due to the conflict
between the fluctuating characteristics of photovoltaic direct current and the stable power supply
demand of electrolytic aluminum production, it is necessary to solve the problem from both the system
perspective and the energy conservation perspective. This is not only an actual need for the industry
to reduce costs, but also an important exploration for the coordinated development of high—energy—
consuming industries and new energy.

Keywords : photovoltaic current; power supply system for aluminum electrolysis; energy-saving strategies
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Design of Intelligent Substation Automation System Driven by
Digital Twin Technology
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Abstract :

Digital twin technology introduces a new design paradigm for intelligent substation automation systems,

overcoming the limitations of traditional monitoring and control systems. By leveraging high—precision

mapping between physical entities and virtual models, this system achieves dynamic perception,

predictive control, and intelligent collaboration throughout the entire lifecycle of substation equipment.

Through real-time data interaction mechanisms and multi-source heterogeneous information fusion,

the system demonstrates enhanced reliability, visualization capabilities, and adaptive performance,

providing robust support for smart substation operations. The design demonstrates significant

advantages in improving system response speed, fault prediction accuracy, and remote dispatch

efficiency.
Keywords :
control

digital twin; intelligent substation; automation system; virtual-real integration; intelligent
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On How to Improve the Operational Reliability of 35kV Systems in Wind Farms

Hu Wenchao, Xue Qingyuan’
China Resources Power Mengdong New Energy Company, Xilingol League, Inner Mongolia 026000

Abstract :

With the continuous expansion of wind power installed capacity in China, the impact of wind farm

operational reliability on the power grid has become increasingly significant. As a key link within wind
farms, the operational stability of the 35kV system is directly related to the reliability of the entire
wind farm. Based on multiple actual fault cases, this paper systematically analyzes specific methods

to improve the operational reliability of the 35kV system from aspects such as technical means,

management methods, and optimization measures, providing practical references for the operation

and maintenance management of wind farms.

Keywords :

wind farm; collector line; reliability; technical supervision
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Construction and Application of Electricity Fee Risk Prevention and Control

System in Market-Oriented Electricity Trading

Luo Dongjiang, Luo Yuehui, Li Feng
State Grid Jiangxi Electric Power Co., Ltd. Xinyu Power Supply Branch, Xinyu, Jiangxi 338025

Abstract : With the deepening of power market reforms, the complexity and uncertainty of electricity market
transactions have increased significantly, making electricity cost risks a critical challenge for market
participants. This study explores the development and application of risk prevention systems in
electricity market transactions. By analyzing various risk types such as price fluctuation risks,
quantity deviation risks, and credit risks, we establish a comprehensive risk management framework
encompassing risk identification, assessment, early warning, and response strategies. Through
practical case studies, this research demonstrates how these risk prevention mechanisms effectively
mitigate electricity costs and protect market participants' interests, providing theoretical support and
practical references for ensuring stable operation and sustainable development of the power market.

Keywords : electricity market transactions; electricity cost risks; risk prevention system; price fluctuations;
credit risks
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Reliability Improvement Path of Power Plant Power System Automation

Yu Zheng
Datang Nanjing Power Plant, Nanjing, Jiangsu 210059

Abstract : As the power industry undergoes intelligent and digital transformation, power plant automation has
become a fundamental requirement for ensuring stable electricity supply. However, challenges such as
complex operational environments, aging equipment, and technological iterations have led to reliability
issues in automation systems. If not properly addressed, these problems could directly impact the
safe and efficient operation of power plants and the overall stability of the power system. To address
this, this paper proposes four concrete improvement pathways—optimizing equipment selection and
maintenance, enhancing monitoring and early warning systems, refining management mechanisms,
and strengthening technical training—for enhancing the reliability of power plant automation. These
measures aim to provide actionable references for improving automation reliability in power plants.

Keywords : power plant power system; automation; reliability; improvement path
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Research on Topology Optimization Design and Mechanical Performance of
+800kV DC Converter Station Hardware Based on Additive Manufacturing

Chen Yong
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Abstract :

With the transformation of structure and the rapid development of the power industry, ultra—high

voltage direct current has become an important support force for the national energy Internet because

of its obvious advantages such as large capacity low loss and long distance. Based on additive

manufacturing technology, this paper carries out topology optimization and mechanical characteristics

research of DC transmission line hardware, explains the development direction of ultra—high DC

transmission technology and the core position of 800kV DC converter station, and discusses its

application in this system.
Keywords :
mechanical performance
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Emergency Rescue Method for Nuclear Power Plant Reactor Building
Component Pool

XulLe
CGN Nuclear Power Operation Co., LTD, Shenzhen, Guangdong 518000

Abstract : In the design differences between nuclear power plants and conventional power stations, the
reactor building, as the core area of nuclear fission reactions, has structural complexity and safety
requirements far exceeding those of boiler buildings in conventional plants. The component pool, a
critical facility within the reactor building, not only stores upper components and lifting equipment but
also serves as a key interface area for fuel transfer pipelines. The unique working environment here
makes risk prevention and control particularly crucial.

From an operational risk perspective, the component pool area faces multiple potential threats: First,
radiation safety risks—long—-term exposure to radioactive environments may lead to excessive
radiation doses during equipment maintenance and component hoisting. Second, mechanical injury
and fall risks—improper operation or signal errors during large equipment startup/shutdown, component
transportation, or refueling machine gripper disassembly may cause collisions, compression, or falls.
Third, accidental exposure risks—high-level radioactive hotspots in pipeline areas could expose
surrounding areas to high—dose radiation.

To address these emergency scenarios, theoretical rescue plans require establishing a multi-level
response system: First, immediately notify main control operators and radiation protection engineers to
demarcate alert zones and ensure the safety of unaffected personnel; Second, for mechanical injuries
and falls, utilize pre—installed emergency rescue channels to coordinate fire brigade rescue operations
while monitoring environmental radiation levels. The core of this plan lies in radiation protection as the
foundation, integrating mechanical emergency response and contamination control technologies to
minimize accident consequences, thereby providing theoretical support for safe operations in nuclear
power plant component pool areas.
Keywords : nuclear power plant; reactor; component pool; emergency rescue
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Research on Power Engineering Fault Diagnosis Driven by Big Data
LiJdinglei
INNER MONGOLIA DIAN TOU NEW ENERGY ECOLOGICAL CONSTRUCTION CO, LTD., Tongliao,
Inner Mongolia 028000

Abstract :

Big data technology provides innovative solutions and analytical capabilities for fault diagnosis in

power engineering. This study establishes a technical framework integrating multi-source power

data, designs an analysis method combining feature extraction with intelligent diagnostic models, and

implements a comprehensive diagnostic system covering data collection, processing, and application

services. Research findings demonstrate that big data technology significantly enhances the accuracy

and timeliness of power fault identification, offering effective technical support for ensuring the safe

and stable operation of power systems. The big data-driven diagnostic model represents a crucial

development direction for intelligent operation and maintenance in power engineering.
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High-Power Electronic Modules Based on Finite Element Analysis
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Abstract :

To address the issue of performance degradation or even failure of high—power electronic modules

due to excessive heat generation during operation, a finite element analysis model is constructed to

perform thermal-mechanical coupling simulations on the modules. By optimizing the structural layout

of the components and the parameters of the packaging materials, a collaborative design of thermal

management and mechanical strength is achieved. This design ensures effective heat conduction

and dissipation while enhancing the structural stability of the modules under thermal stress. Simulation

results indicate that rational design can significantly reduce internal temperature rise and peak thermal

stress in the components, thereby improving the reliability and lifespan of module operation. This

provides an effective thermal-mechanical design solution for high—power electronic systems.
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Discussion on High-Efficiency Automatic Control Methods for Low-Carbon
Electricity Production in Thermal Power Plants

Wan Kui
Lianyungang Hongyang Thermal Power Co., Ltd. Lianyungang, Jiangsu 222000

Abstract : Thermal power plants constitute the mainstay of China's electricity supply, with their carbon emission
issues becoming increasingly prominent. Developing low-carbon and efficient automatic control
technologies is a crucial approach to achieving the dual carbon goals. This paper analyzes the carbon
emission status of thermal power plants and the significant role of automatic control technologies
in energy conservation and emission reduction. It explores key technologies such as intelligent
optimization control of the combustion process, automated control of carbon capture and utilization,
and energy efficiency monitoring and real-time regulation, proposing multi-parameter collaborative
optimization control. By relying on strategies such as predictive maintenance and control based on
big data, as well as load optimization dispatching coordinated by smart grids, an all-encompassing
automatic control system is formed. This system enables precise control and improved operation
of the production processes in thermal power plants, thereby reducing carbon emission intensity,
enhancing energy utilization efficiency, and providing technical support for the green transformation of
the power industry.

Keywords : thermal power generation; low-carbon production; automatic control; energy conservation

and emission reduction; intelligent optimization
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Analysis and Treatment of Metal Wall Temperature Overrun of 660Mw
Supercritical Opposed Firing Boiler

Liang Yunwang

Guangzhou Yueneng Power Technology Development Co., Ltd., Guangzhou, Guangdong 510000

Abstract :

During the operation of supercritical opposed firing boiler in a power plant, the metal wall temperature

exceeds the limit and the wall temperature deviation is large. Through comprehensive optimization

and adjustment of the boiler pulverizing system, different burner operation modes and air distribution

optimization and adjustment of burners along the vertical height, width and depth of the furnace are

carried out under various load conditions, so that the boiler thermal load is evenly distributed, and the

phenomenon of metal wall temperature overheating of the water wall in each load section is solved,

The temperature of water wall, platen superheater, high temperature superheater and high temperature

reheater are all within the controllable range, which improves the safety and economy of boiler

operation.
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Digital Construction and Practice of Dual Prevention Mechanism for Safety in
Thermal Power Plant
Li Xiaoyun
State Power Investment Group Guizhou Jinyuan Co., LTD. Nayong Power Plant, Bijie, Guizhou 553300

Abstract : Ensuring safety in thermal power plant operations is paramount, with the dual prevention mechanism
serving as a critical safeguard. Traditional approaches to this dual prevention system demonstrate
inherent limitations. This study focuses on thermal power plants, exploring the digital transformation
of safety management mechanisms. It analyzes challenges in conventional systems and underscores
the necessity of digital implementation. The proposed framework comprises three layers: perception
layer, platform layer, and application layer. Key technological pillars include loT monitoring and big
data analytics. Implementation strategies are detailed through standardized process integration and
cross—departmental collaboration. Research findings indicate that digital transformation enhances
safety management capabilities, enables precise risk control and effective hazard mitigation, thereby
providing robust support for thermal power plant operations. These advancements demonstrate
significant practical value and broad applicability across similar facilities.

Keywords : thermal power plant; production safety; double prevention mechanism; digitalization;
construction practice
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Design and Implementation of Adaptive Relay Protection Algorithm in Smart
Distribution Network
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Abstract :

With the rapid development of smart distribution networks, their structures have become increasingly

complex. Factors such as the massive integration of distributed power sources and dynamic load

variations pose more severe challenges to the reliability and flexibility of traditional relay protection

systems. Adaptive relay protection algorithms, capable of real-time adjustment of protection

parameters and operation strategies according to changes in distribution network operational

conditions, effectively enhance the adaptability and responsiveness of protection systems. This paper

conducts an in—depth study on the design and implementation methods of adaptive relay protection

algorithms tailored to the operational characteristics of smart distribution networks.

Keywords :

smart distribution network; adaptive relay protection; algorithm design; operation status

identification; parameter optimization; edge computing
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A Medium-to-long-term Electricity Demand Forecasting Method for
the Industrial Sector Based on the Correlation between User Electricity
Consumption Behavior Custering and Economic Indicators

Feng Shengtao, Ma Hongtu, Yang Na, Dong Yu, Wang Shaomin
Economic Research Institute of State Grid Handan Power Supply Company, Handan, Hebei 056001

Abstract : This paper focuses on medium- to long-term electricity demand forecasting methods for the
industrial sector and proposes a forecasting approach that integrates user electricity consumption
behavior clustering with economic indicator correlations. At the data level, it integrates multi—
source heterogeneous industrial user electricity consumption data, production data, and external
environmental data. Through data cleaning, standardization, and feature engineering, a high—
dimensional feature system reflecting user electricity consumption characteristics is constructed. At the
user profiling level, it comprehensively compares algorithms such as K-Means, hierarchical clustering,
and DBSCAN, selecting the optimal clustering model to segment industrial users. It identifies and
refines typical electricity consumption patterns, such as stable, fluctuating, and high—consumption-
low—efficiency types, laying the foundation for differentiated forecasting. At the economic correlation
level, key economic indicators including industrial added value, industrial structure, and electricity
consumption per unit of output value are screened. Methods such as correlation analysis, regression
models, and time series analysis are employed to quantify the internal correlation mechanisms and
dynamic impacts of these indicators on the electricity demand of different electricity consumption
pattern groups. At the model construction level, a "clustering—correlation—-forecasting" integrated
framework is designed. Differentiated forecasting sub—models are established for different electricity
consumption pattern groups, and a total demand forecast is formed through weighted integration.
Research indicates that this method, through refined user clustering and in—depth economic correlation
analysis, can effectively capture the complexity and regularity of industrial electricity consumption.
Compared to traditional single models, it significantly enhances the accuracy and stability of forecasts,
providing more scientific and reliable decision support for power system planning, scheduling, and
energy policy formulation.

Keywords : electricity demand forecasting; medium—-to-long—term forecasting; clustering of user electricity
consumption behavior; correlation with economic indicators
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Analysis of Preventive Maintenance Strategies for New Energy Wind Power

Abstract :
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As a crucial pillar in the field of new energy, wind power generation equipment operates in complex
outdoor environments over extended periods, where it is susceptible to issues such as component
aging and performance degradation due to factors like strong winds, salt spray, and temperature
fluctuations. Unplanned shutdowns directly result in power generation losses and a surge in operational
and maintenance costs. Preventive maintenance, by identifying potential faults in advance and
optimizing maintenance cycles, has become a key approach to ensuring the efficient operation of wind
farms. Therefore, taking new energy wind power generation equipment as the entry point, this article
clarifies the core objectives and maintenance priorities of preventive maintenance for wind power
generation equipment, and proposes preventive maintenance strategies for new energy wind power
generation equipment. It aims to provide practical references for wind farms to formulate scientific
operational and maintenance plans, thereby enhancing the return on investment and sustainable
operational capabilities of wind power generation projects.

new energy; wind power generation equipment; preventive maintenance; fault risk; whole-
life cycle cost
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