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Research on Intelligent Manufacturing and Digital Transfor-
mation of Chemical Enterprises Based on PL.C

Ke Huang
CNOOC(Hainan)Fudao Chemical Ltd., Dongfang, Hainan, 572600, China

Abstract

With the continuous advancement of information technology and automation, intelligent manufacturing and digital transformation
have become crucial strategies for the chemical industry to enhance production efficiency, optimize resource allocation, and reduce
operational costs. As a core automation control technology, PLC (Programmable Logic Controller) plays a pivotal role in the
intelligent manufacturing and digital transformation of chemical enterprises. Through PLC system applications, chemical companies
can achieve automated production processes, precise control, and remote monitoring, thereby improving the intelligence level of
production workflows and data transparency.

Keywords
PLC; intelligent manufacturing; digital transformation; chemical enterprises; automated control
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The Technosphere as a Potential Thermodynamic Entity
in Late-Universe Matter-Energy Conversion-A Theoretical
Exploration Based on the Dissipative Structure Hypothesis

Zhengzhou He
Qinyue Culture Co., Ltd., Heyuan, Guangdong, 517000, China

Abstract

The ‘heat death’ finale depicted by the ACDM cosmological model fails to adequately account for the ultimate fate of rogue planets,
whose abundance rivals that of stars, creating a theoretical conundrum of residual matter. This paper proposes an exploratory
framework conceptualising the “technosphere” constructed by advanced technological civilisations capable of long-term survival
as a macro-scale ‘dissipative structure’ on a cosmological scale. Based on non-equilibrium thermodynamics, such technospheres
may actively seek, acquire, and transform baryonic matter from rogue planets in the cosmic late stage to maintain their low-
entropy structure. This conversion, achieved through processes like controlled nuclear fusion, releases radiant energy. This ‘active
transformation mechanism’ offers a novel physical approach to resolving the rogue planet residue problem and suggests technological
activity could significantly influence the thermodynamic evolution of the universe over extremely long timescales. This hypothesis
aims to bridge astrophysics, thermodynamics, and astrobiology, providing a speculative foundation for contemplating the potential
physical significance of intelligent life within the macrocosmic evolution of the universe.

Keywords
rogue planets; technological spheres; dissipative structures; cosmic thermodynamics; late-universe evolution; Fermi paradox; SETI
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The importance of ship cabin equipment layout for ship use
and maintenance

Zengtao Zhang
Ningbo Sida Ke Ship Engineering Design Co., Ltd., Ningbo, Zhejiang, 315200, China

Abstract

As the core area for ship power systems and energy conversion, the safe operation efficiency and long-term maintenance management
of marine engine rooms are closely tied to their equipment layout. The improvement of overall ship performance, effective reduction
of operational complexity, decreased maintenance costs, and extended equipment lifespan all depend on rational engine room
configuration. This study systematically analyzes the critical impacts of equipment layout on daily operations and maintenance
support, considering spatial utilization, safety regulations, ventilation, cooling, and personnel flow based on actual shipboard
requirements. Research demonstrates that scientifically optimized equipment placement can optimize maintenance space, facilitate
fault diagnosis, and ensure unobstructed emergency access. Additionally, energy-efficient layouts with improved ventilation and heat
dissipation reduce overheating risks, significantly enhancing overall ship safety and reliability. The study reveals that engine room
equipment layout extends beyond direct impacts on power system efficiency. Future maintenance and ship design can leverage the
proposed layout principles and optimization recommendations to gain theoretical insights and practical guidance, thereby advancing
sustainable development in the maritime industry.

Keywords
engine room equipment layout; ship operation safety; maintenance management; space utilization; ventilation and cooling
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Adaptive Optimization Design and Application of Mechanical
Hydraulic System under Complex Working Conditions

Lingke Li
Honghe Guangyuan Hydropower Development Co., Ltd., Honghe Prefecture, Yunnan, 651400, China

Abstract

Complex operating conditions impose higher demands on the dynamic performance of mechanical hydraulic systems. This study
investigates operational state recognition methods for hydraulic systems under typical complex conditions, including high-frequency
variable loads and multi-process cycles. It analyzes the coupling relationship between key control parameters and system response
characteristics, and develops an optimization design strategy with adaptive regulation capability. The research was validated through
engineering applications in loading equipment and tunnel boring systems. The findings provide actionable technical pathways
for structural integration, control logic design, and engineering commissioning of hydraulic systems under complex conditions,
demonstrating significant practical value and broad applicability in engineering.

Keywords

complex operating conditions; hydraulic system; adaptive control; structural optimization; performance verification
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Research on Intelligent Control and Energy Efficiency
Improvement Technology of Transformer Cooling System
in Hydropower Station

Dan Liu
Honghe Guangyuan Hydropower Development Co., Ltd., Honghe Prefecture, Yunnan, 661100, China

Abstract

The transformer cooling system in hydropower stations is critical for ensuring safe power transmission. Traditional control methods
suffer from low energy efficiency, overcooling, and delayed response. This study aims to develop an intelligent control technology
to significantly improve system efficiency. First, we analyze the operational characteristics and energy consumption bottlenecks of
the cooling system. Then, we design a multi-parameter intelligent control strategy that integrates transformer load, oil temperature,
and ambient temperature. The corresponding system architecture and thermal path model are constructed for simulation verification.
Results demonstrate that this intelligent control method effectively matches cooling capacity with real-time thermal load while
maintaining stable transformer operating temperatures, significantly reducing overall system energy consumption. This provides a
feasible technical solution for energy-efficient operation in hydropower stations.

Keywords
transformer of hydropower station; cooling system; intelligent regulation; energy efficiency improvement; thermal circuit model
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Application of PLC Technology in the Segmental Shutdown
of Turbine Vibration Control in Sediment Environment

Liang Yuan

Honghe Guangyuan Hydropower Development Co., Ltd., Honghe Prefecture, Yunnan, 661100, China

Abstract

Turbine vibration issues frequently occur in sediment-rich environments, adversely affecting equipment operational stability
and structural integrity. This study investigates vibration response characteristics under high-sediment conditions, develops real-
time identification and segmented shutdown control logic based on PLC systems, analyzes key parameter settings and execution
workflows, evaluates dynamic response performance of water-guiding mechanisms under PLC command-driven operations, and

assesses the strategy’s effectiveness in suppressing vibration peaks and improving control efficiency. The findings provide practical
pathways and technical support for vibration risk prevention and intelligent control strategies in complex hydraulic environments.

Keywords
PLC control;turbine vibration;sediment condition;segmental shut-off; real-time control
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The Role and Application Measures of Infrared Gas Detection
Technology in the Safe Production of Chemical Industry

Zhujin Tang
Jiangsu Ruijing Safety Technology Co., Ltd., Yancheng, Jiangsu, 224000, China

Abstract

In the process of chemical production, there are relatively many potential safety hazards affected by multiple factors such as
raw materials and processes. Against this background, it is very necessary to do a good job in safe production management. The
application of infrared gas detection technology can provide more technical support for the safe production management of the
chemical industry, improve the ability to respond to and handle various risk issues, and ensure production safety, which must attract
attention and emphasis. It is essential to clarify the role of infrared gas detection technology in the safe production of the chemical
industry. On this basis, according to the actual situation of chemical production, we can give full play to the technical advantages
of infrared gas detection technology through various methods such as setting detection points, reasonable selection, calibration and
maintenance, and improving the system linkage system, so as to better avoid safety risks.

Keywords
infrared detection technology; chemical production; role; application measures
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Big Data-Based Chemical Safety Risk Early Warning
Model

Zhiren Li
Xinjiang Chemical Design and Research Institute Co., Ltd., Urumgqi, Xinjiang, 830013, China

Abstract

With the rapid development of the chemical industry, the issue of safety risk prevention and control has become increasingly critical.
Traditional safety management methods are no longer sufficient to address the complex and dynamic environment of chemical
production, particularly in terms of accident prevention and emergency response. The big data-based early warning model for
chemical safety risks enables the real-time monitoring, analysis, and processing of vast amounts of data generated during chemical
production, allowing for the early identification of potential risks and the provision of effective warnings. This model integrates
big data technology, machine learning, and data mining methods to achieve accurate risk assessment and prediction by analyzing
historical accident data, real-time monitoring data, and external environmental data. As a result, it provides enterprises with
decision-making support, improving the efficiency and accuracy of accident prevention. This paper explores the application of big
data in chemical safety risk management, analyzes the construction methods of the risk early warning model, and demonstrates its
effectiveness through practical case studies.

Keywords

big data; chemical safety; risk early warning; machine learning; data analysis
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Practice and Exploration of Quantitative Assessment Manage-
ment for Safety Production Responsibility System in Chemical
Enterprises

Yulian Han' Fengxiang Zhao' Nenggang Jiang® Zhigiang Cui’
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Abstract

This paper, in combination with the actual needs of safety production management in chemical enterprises, has thoroughly explored
the necessity and specific implementation methods of the quantified assessment management of the safety production responsibility
system. By analyzing national laws and regulations as well as advanced practices in chemical management, this paper has constructed
a complete framework system for quantified assessment management, covering aspects such as the principles of quantified
assessment, list management, implementation procedures, application of results, and information technology construction. The
research findings indicate that quantified assessment management can effectively enhance the safety production management level of
chemical enterprises, promote the implementation of the safety production responsibility system, and provide a strong guarantee for
the inherent safety of the chemical industry.
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Safety Production Responsibility System; Quantitative Assessment; Chemical Process Safety; Management Practice
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Application of high-efficiency and energy-saving equipment
in industrial production and carbon emission control

Lin Zhang
Xinjiang Jiayuan Energy Conservation and Environmental Protection Technology Co., Ltd., Urumgqi, Xinjiang, 830000, China

Abstract

As the process of industrialization continues to advance,issues related to energy consumption and carbon emissions have increasingly
become the focal point of global attention.High-efficiency energy-saving equipment,as a key tool for achieving energy conservation
and emission reduction,is widely applied in various industrial productions to optimize energy use,reduce production costs,and
enhance the market competitiveness of enterprises.This paper analyzes the core technologies of high-efficiency energy-saving
equipment,its development trends,and its applications in different industrial fields,exploring its critical role in improving production
efficiency and reducing carbon emissions.The aim is to provide theoretical support and practical guidance for the further application
of high-efficiency energy-saving equipment in industrial production.

Keywords
High-efficiency energy-saving equipment;Industrial production;Carbon emission control; Technological innovation;Economic benefits
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Research on Optimization Operation of Steam Pipeline
Network in Petrochemical Production Plant

Xiaoying Liu
Xinjiang Wuyun Songhuan Energy Technology Co., Ltd., Urumgqi, Xinjiang, 830000, China

Abstract

Petrochemical production units rely heavily on steam energy within continuous and high-load process systems,and the operational
efficiency of steam pipe networks,as a core power-supply system,directly affects energy consumption levels and production stability.
The industry is currently confronted with issues such as steam pressure fluctuations,high transmission losses,and insufficient load
matching,which continuously increase overall operating costs and disrupt the stable continuity of process flows.By establishing steam
demand characteristic models,analyzing the structural features of steam networks,and identifying operational bottlenecks,a solid
foundation can be laid for formulating optimized operational strategies. This study aims to enhance steam transmission efficiency,reduce
operating energy consumption,and strengthen system safety,thereby providing technical support for refined energy management in
petrochemical production units.

Keywords
steam pipe network;petrochemical production unit;energy optimization;transmission efficiency;operational control
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Research on Industrial Design Method of Intelligent
Modular Travel Residence Product Based on User Experience

Haiya Chen
Guangzhou Banban Technology Co., Ltd.; Guangzhou, Guangdong, 510000, China

Abstract

Against the backdrop of converging mobile lifestyles and intelligent manufacturing, travel living product design is transitioning
from function-oriented approaches to a new phase emphasizing both experiential and intelligent elements. Traditional designs
predominantly focus on spatial organization and safety, often overlooking emotional engagement and personalized experiences in
long-term habitation. Grounded in user experience theory, this study establishes an industrial design methodology for intelligent
modular travel living products. It explores functional configurations and experiential optimization across multiple scenarios through
user requirement modeling, modular structural design, and intelligent interaction system integration. By integrating human factors
engineering, perceptual design, and smart control technologies, the research proposes a modular unit-centered reconfigurable
design framework that enables flexible spatial transitions and intelligent environmental regulation. Findings demonstrate that
this methodology significantly enhances the comfort, adaptability, and emotional value of travel living environments, providing
theoretical and practical references for innovative and sustainable design of travel living products.

Keywords
user experience; modular design; travel living products; intelligent control; industrial design methods
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Classification and Application of Dual Power Automatic
Switch in Control Cabinet of Coal Grinding Oil Station

Yongliang Zhang Yulong He
China Energy Engineering Group Beijing Electric Power Equipment General Factory Co., Ltd., Beijing, 102401, China

Abstract

The control cabinet of the coal mill oil station in thermal power unit auxiliary systems primarily ensures the stability of coal mill
lubrication, hydraulic systems, and start-stop operations, playing a vital role in both the safe operation of coal mills and the stable
combustion of boilers. Dual power automatic transfer switches are critical switchgear devices designed to maintain uninterrupted power
supply for essential loads. They enable rapid and stable switching between primary and backup power sources (typically emergency
power), ensuring reliable continuity of electricity for critical loads. These switches have now become standard equipment in coal
mill oil station control cabinets. This paper briefly introduces the classification of popular dual power automatic transfer switches and
analyzes their application prospects in coal mill oil station control cabinets.

Keywords
coal mill; oil station control cabinet; dual power automatic transfer switch
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Research and Discussion on the Transformation of
Transmission Line Tower Enterprises towards “Intelligent
Transformation and Digital Transition

Xin Zhou
Jiangsu Qitian Tower Manufacturing Co., Ltd., Lianyungang, Jiangsu, 222047, China

Abstract

With the adjustment of the global energy structure and the continuous upgrading of the power system, transmission line towers, as
the key infrastructure for power transmission, are facing unprecedented challenges and opportunities in their industry development.
Various tower manufacturing enterprises have taken various measures to reduce costs and increase efficiency and enhance market
competitiveness. On the one hand, the continuous emergence of new technologies, such as the application of new materials and new
processes, has put forward higher requirements for the design and manufacture of iron towers. On the other hand, the diversification,
personalization and rapid changes in market demands make it necessary for tower manufacturing enterprises to enhance their
response speed and service quality. This article conducts an in-depth study and discussion on the transformation of transmission line
tower enterprises from the perspective of “intelligent transformation and digital transition”, aiming to reveal its necessity and coping
strategies, and provide references for the sustainable development of the industry.

Keywords
Intelligent transformation and digital transition; innovation capability; digital transformation strategy
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Study on the Method of Digestion Using Electric Heating
Plate and Atomic Absorption Spectrometry for Determining
Heavy Metals in Marine Organisms

Yuliang Zhu Peng Sun Jinyang Liu Hao Guo Shen Wang

Liaoning Dalian Ecological Environment Monitoring Center, Dalian, Liaoning, 116023, China

Abstract

This paper takes bivalve mollusks as the analytical subject, employing electric hot plate digestion technology as the pretreatment
method for the analysis of Cu, Pb, Zn, Cd, and Cr in marine organisms. The sample digestion solution is determined using an atomic
absorption spectrophotometer. With a sample weight of 0.5000g, 10.0mL of HNO, and 5.0mL of H,0, are added, and digestion is
carried out at 140°C with a lid on for 1 hour. The recovery rate of the spiked samples is measured to be within the range of 90%-
110%, indicating excellent digestion efficiency. By optimizing the conditions of the acid removal step in the pretreatment, the
digestion efficiency is compared.

Keywords
digestion on electric heating plate; atomic absorption; heavy metals
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