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Standardisation of Engine Commissioning Processes and Strategies for
Improving Commissioning Efficiency

Wang Hongbo
China Merchants Industry Group Yangzhou Dingheng Shipbuilding Co., Ltd., Yangzhou, Jiangsu 225000

Abstract : Engine commissioning plays a critical role in shipbuilding and maintenance. The standardisation level
of its processes and the efficiency of commissioning directly impact the safety performance of ships
and the economic benefits of shipping. Currently, engine commissioning faces new challenges, such
as insufficient application of digital commissioning methods, significant difficulties in cross—system
collaborative commissioning, and the absence of effective mechanisms for dynamic optimisation
of commissioning processes. This paper delves into the root causes of these issues and proposes
solutions from the perspectives of process standardisation and technological innovation, including
establishing a standardised digital commissioning framework, improving cross—system collaborative
operational processes, and creating effective mechanisms for dynamic optimisation. The aim is to
enhance the efficiency of engine commissioning, ensure safe and stable vessel operation, and provide
robust technical support for the sustainable development of the shipping industry.

Keywords : engine commissioning; standardisation; commissioning efficiency; process optimisation
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Application of Integrated Geophysical Exploration Techniques in Frozen Soil
Region Surveys
Wang Peng, Zhang Zhengyang
Shanghai Electric Power Design Institute Co., Ltd., Shanghai 200025

Abstract : To address engineering geological issues such as permafrost heave and thaw settlement in power
engineering projects in high—altitude cold regions, this study proposes the integrated application of
microtremor detection (SPAC method) and resistivity sounding technology to enhance the accuracy
of permafrost distribution detection. Using a case study of a ultra—high voltage transmission project
in Golok Tibetan Autonomous Prefecture, Qinghai Province, microtremor survey lines and resistivity
sounding points were deployed in a permafrost zone at an altitude of 4,400 metres. Combined with
driling data verification, the study analysed the characteristics of shear wave velocity and resistivity
in the strata. The results show that the pseudo—shear wave velocity profiles (500-1,400 m/s) obtained
from microtremor detection and the high-resistance zones (850 Q - m) identified by resistivity
sounding are highly consistent in their distribution within the permafrost layer (buried at a depth of 5-8
m); the boundary between the gravelly soil layer (simulated shear wave velocity 500-600 m/s) and the
strongly weathered slate layer (>2000 m/s) also aligns with the lithological stratification identified by
drilling. The study demonstrates that integrated geophysical techniques can effectively overcome the
limitations of single methods by leveraging the complementary nature of pseudo—shear wave velocity
and resistivity to analyse the spatial distribution of permafrost. This research provides reliable technical
support for site selection in power engineering projects and permafrost hazard prevention in high-
altitude cold regions.

Keywords : microtremor detection; SPAC method; resistivity sounding; integrated geophysical
techniques
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Abstract :

This article focuses on the performance of concrete, exploring the impact of fluctuations in raw

materials such as cement chemical composition and sand and gravel gradation, along with the

corresponding measures to address these issues. It introduces various testing technologies, monitoring

devices, and algorithm models, including X-ray diffraction testing and microwave sensing monitoring.

The article also discusses the intelligent management system of laboratories and methods for

optimizing mix proportions. Finally, through engineering validation and benefit assessment, it highlights

the engineering value and future development direction of the technical system.

Keywords :

concrete performance; raw material fluctuation; technical system
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Innovative Practice and Application in Technical Management of
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Abstract :

This article focuses on the innovation in technical management within the petrochemical industry.

It explores the core aspects of this innovation, including breakthroughs in concepts and models,

compares domestic and international practices, introduces innovative measures such as BIM

information flow models and risk management systems, and discusses organizational models

and standard integration. The article emphasizes the role of these innovations in enhancing overall

efficiency and outlines their future development directions.

Keywords :

petrochemical industry; technical management innovation; comprehensive benefit
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Exploring the Construction and Optimization Pathways of an Engineering

Abstract :

Keywords :

Quality Management System
Zhang Mengliang
Hunan Zihong Ecological Technology Co., Ltd., Changsha, Hunan 410100

This paper conducts an in—depth exploration of the construction and optimisation pathways of
engineering project quality management systems, aiming to enhance the overall quality level and
management efficiency of engineering construction. Starting from the foundational framework of
quality management, the paper systematically analyses the existing issues within the current system
and proposes scientifically sound and comprehensive construction pathways and optimisation
strategies. Through research into organisational structure, institutional frameworks, standard
implementation, and technical means, the paper explores the application pathways of information
technology and intelligentisation in quality management, further strengthening quality control throughout
the entire engineering process. The article emphasises the concept of full-process control, focusing
on practicality and systematicity, and provides practical guidance for the optimisation of engineering
quality management systems.

engineering quality management; system construction; optimisation pathways; information
technology; full-process control
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Application Research of Smart Construction Site Platform in Municipal
Engineering Projects
Wang Zhiyu
Shanghai Urban Investment Highway Investment (Group) Co., Ltd., Shanghai 200335

Abstract : Against the backdrop of the deep integration of new urbanisation and digital transformation, municipal
engineering construction management faces dual demands for efficiency improvement and refined
control. This paper takes the construction of a smart construction site platform for a municipal
expressway as its research object, focusing on the core elements of 'safety, quality, progress,
personnel, and machinery,' to establish an integrated smart construction site management system
combining basic applications and specialised functions. Through the practical application of key
technologies such as digital centre integration, BIM technology, and intelligent access control systems,
the platform achieves centralised, visualised, and intelligent project management. The research findings
indicate that the platform demonstrates significant benefits in enhancing management efficiency,
reducing safety risks, and promoting collaborative operations, providing a replicable implementation
pathway for similar smart construction site projects in municipal engineering.

Keywords : smart construction site; municipal engineering; digital management; BIM technology; collaborative
control
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Optimisation of Synthesis Temperature for Mg-MOF-74 and Study on Its
Carbon Capture Performance in Metallurgical Gas
Liang Yongru™?, Shang Weijing™?, Zhao Mingshuo"?, Guo Jingyi'?, Liu Peishen'?, Zheng Chenlu®, Zhang Zishuo®,
An Haifei”’, Wang Jia"”
1. School of Geography Science and Environment, Shijiazhuang University, Shijiazhuang, Hebei 050035
2. Carbon Neutrality Research Centre, Shijiazhuang University, Shijiazhuang, Hebei 050035

3. School of Chemical Engineering/School of Biomedical Engineering, Shijiazhuang University,
Shijiazhuang, Hebei 050035

Abstract : This study focused on the carbon capture environment of metallurgical gas and used the
hydrothermal method to synthesise Mg—MOF-74. Through a gradient experimental system, the
effects of crystallisation temperature (95-155°C) on its structural characteristics and gas adsorption
performance were investigated. The results indicate that 125°C is the optimal crystallisation temperature,
at which the material exhibits adsorption capacities of 8.5 mmol/g, 6.8 mmol/g, and 0.6 mmol/g for the
main components of metallurgical gas (CO:, CO, and N:) at 273 K and 1 bar. Although Mg-MOF-74
exhibits high adsorption capacities for CO: and CO, its CO-/CO adsorption selectivity is low, making it
unsuitable for industrial separation requirements. This finding provides a clear direction for subsequent
material modification, such as regulating open metal sites or functionalising modifications, and is also a
key issue that must be addressed to achieve metallurgical gas cascade separation technology.

Keywords : Mg-MOF-74; crystallisation temperature; carbon capture; metallurgical gas
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Application of PLC Control Technology in Intelligent Vehicle
Electromechanical Systems

Zhang Na, He Bin
Xi'an Mingde Institute of Technology, Xi'an, Shaanxi 710100

Abstract :

This paper thoroughly explores the application of PLC control technology in intelligent vehicle

mechatronic systems. It first explains the principles and characteristics of PLC control technology

and analyses the control technology requirements of intelligent vehicle mechatronic systems. It then

provides a detailed introduction to the specific applications of PLC in the power, chassis, and body

mechatronic systems of intelligent vehicles, including engine and motor control, braking and steering

system control, and window and seat adjustment. It also analyses the challenges faced in these

applications, such as communication real-time performance and network security. Finally, it looks

ahead to future trends and emphasises the important role of PLC control technology in driving the

development of intelligent vehicles.
Keywords :

PLC control technology; intelligent vehicles; mechatronic systems; applications
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Optimisation Strategies for Precision in Topographic Surveying Using 3D

Laser Scanning Technology in Land Engineering

Liang Yuan

Guangxi Rongxian County Ziliang Town Rural Construction Comprehensive Support Centre, Yulin, Guangxi 537516

Abstract :

Keywords :

With the widespread application of 3D laser scanning technology in topographic surveying for
land engineering projects, surveying accuracy has become a critical factor in ensuring engineering
quality. This paper systematically analyses the factors influencing the accuracy of 3D laser
scanning topographic surveying, including equipment, data collection, data processing, and control
and verification. Based on these influencing factors, the paper proposes accuracy optimisation
strategies from multiple perspectives. Additionally, the paper delves into the interconnections and
complementarities among these strategies, proposing the establishment of a systematic precision
optimisation management process. It also suggests adaptive adjustments to precision optimisation
strategies based on the specific requirements of different types of land engineering projects. The
research findings provide theoretical foundations and practical guidance for enhancing the precision of
3D laser scanning topographic surveying and ensuring the quality of land engineering projects.

3D laser scanning technology; topographic surveying; precision-influencing factors; precision
optimisation strategies
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Experimental Study on Vibration Characteristics of Elevators under
Different Loads

Zhang Zhiwei, Gu Yongbing’
Ningxia Institute of Special Equipment Inspection and Testing, Yinchuan, Ningxia 750000

Abstract : To investigate the influence of load variation on elevator vibration characteristics and ride comfort,
this study examines a traction passenger elevator. Six load gradients spanning from empty load to
full load (0%, 20%, 40%, 60%, 80%, and 100% of rated load) were implemented using a combination
of standard weights and human occupants for precise loading. High—precision acceleration sensors
(DT178A) were employed to collect vibration data in the Z-direction (perpendicular to the car walls).
The characteristic values of vibration acceleration during elevator operation under different loads were
systematically analyzed.Experimental findings reveal: elevator vibration intensity exhibits a nonlinear
positive correlation with load; within the 40%-60% load range, vibration acceleration increases
significantly, reaching a peak value of 0.29g at 60% load where ride comfort deterioration is most
pronounced; while at 100% full load, the vibration curve stabilizes (maximum acceleration: 0.25g).
Results indicate that specific load ranges — particularly 60% rated load — represent critical conditions
for vibration control. This study elucidates the evolution of vibration characteristics under gradient load
variations, providing theoretical foundations and practical guidance for optimizing elevator vibration—
damping designs and scientific load management.

Keywords : elevator vibration; load effect; vibration testing; ride comfort
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Analysis of the Mechanism by Which Food Additives Affect the Fermentation
Characteristics of Bread Yeast

Gao Junwei
Foshan Institute of Quality and Standardisation, Foshan, Guangdong 528041

Abstract : In bread making, yeast fermentation is a core process that affects bread quality, and the scientific
use of food additives can effectively regulate yeast fermentation characteristics. This study
comprehensively analyses the mechanisms by which different types of food additives affect the
fermentation characteristics of bread yeast. It first explains the basic principles of yeast fermentation
and the current status of food additive applications, then delves into how additives such as sugars,
salts, emulsifiers, and enzymes influence yeast growth metabolism, gas production capacity, and
fermentation stability through mechanisms such as osmotic pressure regulation, metabolic pathway
intervention, altering interfacial properties, to influence yeast growth metabolism, gas production
capacity, and fermentation stability. It also proposes optimised application strategies for food additives
in bread making and outlines future trends, providing theoretical support for improving bread quality
and optimising production processes.

Keywords : food additives; bread yeast; fermentation characteristics; influence mechanisms; bread quality
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Application of Relay Protection and Fast Switching & Backup Automatic
Transfer Technology in Electrical Equipment of Oil Refining Units

Wu Shikong
LLuoyang Sanlong Installation and Maintenance Co., Ltd. Zhanjiang Branch, Zhanjiang, Guangdong 524000

Abstract : The high continuity and hazardous nature of oil refining unit electrical systems impose stringent
requirements on power supply reliability. Traditional relay protection technologies face challenges
in response speed and selectivity, leading to cascading tripping or delayed fault clearance, which
struggles to meet millisecond-level fault response demands. This study proposes a collaborative
optimization scheme integrating relay protection and fast switching & backup automatic transfer
technology. By establishing a communication architecture based on the IEC61850 protocol, temporal
coordination between protection actions and power source switching is achieved. The fast switching
technology reduces backup power restoration time to within 100 milliseconds, while differential
protection and residual voltage blocking strategies ensure seamless fault isolation and power
recovery. Simulations and experiments demonstrate that the collaborative strategy shortens fault—
induced outage time to below 80 ms, confines motor speed fluctuations within + 5%, and achieves
over 99% switching success rate. A refinery case study shows annual average unplanned downtime
duration reduced from 36 hours to 2 hours, with equipment damage rate reduced by 42%. The solution
effectively enhances power supply reliability and equipment lifespan, mitigates safety risks, and
provides technical foundations for intelligent power systems in oil refining units.

Keywords : relay protection; fast switching & backup automatic transfer technology; collaborative optimization;
oil refining unit power supply system
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Application of Bridge-Free PFC and Third- Generation Semiconductor in High
Power Supply: Comparative Study of Charger and Street Lamp Power Supply

Hu Sanyi
Zhumadian, Henan 463699

Abstract : Aiming at the design requirements of high—-power power supplies in the field of chargers and street
lamps, this paper compares and analyzes the technical adaptability and economic differences
between bridge—free PFC and third—generation semiconductor (SiC/GaN). The research shows that
the dynamic response and miniaturization of the adaptive charger are simplified by the high frequency
characteristics and topology of the bridgeless PFC, and the high temperature stability of the SiC
device is more suitable for the long—term reliability of the street lamp power supply. The high frequency
advantage of GaN promotes the fast charging efficiency, but its cost pressure and process bottleneck
restrict the large—scale application. Technical limitations focus on EMC complexity and material defect
rate, and breakthroughs need to be achieved through wide band gap material innovation and topology
optimization in the future. Based on the comparison conclusions, the differentiated research and
development strategy of chargers focusing on high—-frequency integration and protocol compatibility
and street lamp power to strengthen smart grid interaction is proposed, which provides a reference for
industry technology selection and policy deployment.

Keywords : bridgeless PFC; third generation semiconductor; high power supply
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Research on the Deep Integration of ERP System and Production Execution
System in Printing Enterprises

Luo Yihui
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Abstract :

This article explores the integration of ERP and MES systems in printing enterprises. Elaborate on the

application and issues of various modules in ERP, the limitations of MES, and emphasize the closed—

loop requirements for integrated management of two industries, involving cost accounting, five layer

architecture, core module division, and mechanisms such as work order information transmission and

performance feedback. Analyze the integration effect and future research directions.
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Abstract :

This paper introduces the composition and limitations of the PID control algorithm, elaborates on the

key roles of modeling and parameter identification in industrial temperature control systems, proposes

algorithms such as dual-population cooperative search and closed-loop tuning to optimize PID

parameters, and also involves the construction of a fuzzy logic rule base and other contents. The

optimization effect is demonstrated through application verification, and the subsequent research

directions are looked forward to.
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Current Status and Technical Pathways for the Development of Heavy-Duty
Electric Vehicle Charging Stations
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Abstract :

Heavy-duty electric vehicle charging stations, as the infrastructure supporting the widespread adoption

of electric heavy—duty vehicles, face technical demands across multiple dimensions, including high

power, high efficiency, and intelligence. As the market for heavy—duty electric vehicles grows, the

construction and technology of charging stations continue to evolve, addressing issues such as long

charging times, battery degradation, and high—-power charging. To enhance charging efficiency and

safety, charging stations have adopted high—-power charging technology, intelligent management

systems, and compatible standard interface technologies. Future trends point toward higher charging

power, smarter scheduling systems, and integration of charging with the power grid, aiming to enhance

the charging experience, reduce operational costs, and promote the adoption and application of

electric heavy—duty vehicles.
Keywords :
charging technology

heavy-duty electric vehicles; charging stations; high-power charging; intelligent management;
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Research on the Synthesis Method and Application of Polyester Fixing Agent
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Abstract : This article focuses on the research of polyester fixing agents and related additives. This article
elaborates on the synthesis and molecular weight control of cationic epichlorohydrin copolymers,
studies the influence of different factors on the fixing effect, establishes a multidimensional evaluation
system, explores the compatibility of additives, and also involves the development of soft oil essence,
elastic silicone oil, and various performance testing methods. A complete technical system is
constructed and future directions are proposed.
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Exploration of Capacity Improvement in Vehicle Painting Workshop with Low
Investment in the short term

Pan Yongliang
GAC MOTOR CO., LTD., Guangzhou, Guangdong 511434

Abstract : Because of the equipment bottlenecks, most of the vehicle painting workshops rely on high-investment
transformation to achieve capacity improvement. This paper, based on the case of GAC painting
workshop, proposes a "low investment, quick output" strategy for capacity improvement. By analyzing
the core constraints (for example, operating rate and takt time), it innovatively introduces four
improvement measures. After the implementation, the cleaning loss decreases by 60%, the operating
rate of the spraying process increases by 8%, the overall line operating rate increases by 3%. The
total investment takes only 320,000 RMB, to achieve an 8% improvement in standard capacity within
one month. It shows that, by precisely identifying pain points and integrating low—cost technologies,
the capacity ceiling of traditional painting workshops can be broken through. It provides a replicable
paradigm of lean production.

Keywords : vehicle painting workshop; low investment; quick output; capacity improvement
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Research on Stability Analysis and Reinforcement Techniques for Steep Slopes
Based on BIM and Numerical Simulation
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1. Yunnan Yihui Architectural Design Co., Ltd., Kunming, Yunnan 650000

2. Kunming Prospecting Design Institute Of China Nonferrous Metals Industry Co..Ltd. Kunming, Yunnan 650000
3. KUNMING ENGINEERING CORPORATION LIMITED. Kunming, Yunnan 650000

Abstract : This paper focuses on the stability analysis and reinforcement techniques for steep slopes based on
BIM and numerical simulation. It describes the BIM modelling methods for steep slopes, introduces
the selection of numerical simulation software, analyses the conversion process from BIM models
to numerical models, designs a numerical simulation scheme for steep slope stability, and conducts
model validation and parameter sensitivity analysis. It then discusses the comparison of reinforcement
schemes for high—steep slopes based on BIM and numerical simulation, and designs and optimises
typical reinforcement schemes using specific case studies. The research indicates that the combination
of BIM and numerical simulation provides a scientific basis for stability analysis and reinforcement
design of high—steep slopes, enhancing engineering safety and economic efficiency, and holds
significant guiding significance for related engineering practices.

Keywords : BIM technology; numerical simulation; slope stability; reinforcement technology
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A Brief Analysis of First Article Identification and First Article Inspection
Zeng Junjie', Tian Li?
1.Southwest Institute of Electronic Technology, Chengdu, Sichuan 610036
2.Unit 93147 of PLA, Chengdu, Sichuan 610000

Abstract : This article focuses on analyzing the first article identification and first article inspection from two
aspects. Through the definition of the two, it clarifies that the first piece identification is to conduct a
comprehensive process and product inspection of the first processed parts (groups) to verify whether
the production conditions are continuous and stable. First article inspection is an activity that combines
self-inspection and specialized inspection for the first product after batch processing, with a focus
on whether a single product meets the requirements. The differences in the contents of the standards
were compared in combination with relevant standard bases. Taking the implementation key points as
the entry point, the organization process of the first article appraisal, the review requirements and the
operation norms of the first article inspection were respectively expounded, and the key differences
in the verification scope and the implementing subject between the two were analyzed. Finally, the
application scenarios and selection basis of the two in different production stages, change impacts,
and military and civilian projects were discussed in combination with application scenarios, with
the aim of providing some reference for the accurate discrimination and application of first—piece
identification and first—piece inspection in practical work.

Keywords : first article identification; first article inspection; standard basis; key points of implementation

application scenarios
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Analysis of the Key Role and Benefits of Electrical Automation in Intelligent
Manufacturing and Industrial Control
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Abstract :

This paper expounds the multi-faceted applications and problems faced by electrical automation in

intelligent manufacturing and industrial control. The related technologies such as PLC and industrial

robots are introduced, and the evolution of DCS and FCS is emphasized. The principles such as the

optimization of flexible manufacturing systems are expounded. The application of technologies such

as multi-physical field cooperative control is mentioned. The obstacles such as the integration of

heterogeneous systems and the development direction of the integration of digital twins and edge

computing are also pointed out.
Keywords :

electrical automation; intelligent manufacturing; industrial control
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Typical Gold Deposit Formation Model in the Duobaoshan-Heihe Region
Yan Baolong'?, Lin Nan'?, Ji Zheyu'?, Chen Yu'?, Li Guodong"*
1. Harbin Natural Resources Comprehensive Survey Centre, China Geological Survey, Harbin, Heilongjiang 150086

2. Harbin Black Soil Geocryosphere Field Scientific Observation and Research Station, Ministry of Natural Resources,
Harbin, Heilongjiang 150086

Abstract : The Duobaoshan-Heihe region, as an important gold mineralisation zone in the eastern segment of
the Xingmeng Orogenic Belt, hosts typical gold deposits such as Zhengguang and Sanduowanzi.
This study systematically analysed the regional geological background, ore deposit geological
characteristics, and mineralisation process parameters to establish two typical mineralisation models:
the "magmatic hydrothermal filing—metamorphic type" model for the Zhengguang gold deposit and
the "shallow—temperature hydrothermal-structural alteration rock type" model for the Sandaowanzi
gold deposit. The study indicates that the intensity of magmatic activity, the evolution of the tectonic
system, and the stratigraphic geochemical background are the core factors controlling the differences
in mineralisation patterns. The relevant data and patterns can provide precise guidance for regional
gold mineral exploration.

Keywords : Duobaoshan-Heihe region; gold deposits; mineralisation patterns; magmatic hydrothermal;
tectonic control of mineralisation
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Application Research on Integrated Precision-Leveled Ground with Structural
Surface Layer

Xia Junrong, Liu Xueyong, Wang Yanzhen, Liu Kun, Liang Jiawei
China Coal Third Construction (Group) Co., Ltd., Suzhou, Anhui 234000

Abstract : This paper takes the underground garage of a shantytown renovation project as the research object,
exploring the construction process and quality control measures for the integrated precision—leveled
ground construction technology with a structural surface layer. Practical application demonstrates
that this technology can enhance ground quality and wear resistance, achieving cost reduction and
efficiency improvement, thereby providing a reference for similar projects.

Keywords : integrated structural surface layer; precision-leveled ground; construction technique; quality

control; wear resistance
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Optimisation of Adaptability and Maintenance Strategies for Hybrid Electric
Vehicle Powertrains in Low-Temperature Environments

Su Yongwei

Ulangab Municipal Transportation Comprehensive Administrative Enforcement Brigade, Ulangab,
Inner Mongolia 012000

Abstract : This paper focuses on the adaptability issues of hybrid electric vehicle (HEV) powertrains in low-
temperature environments, conducting research from three dimensions: hardware optimisation, control
strategies, and maintenance and usage. At the hardware level, optimisation schemes are proposed for
the battery pack, engine, and vehicle thermal management system, including selecting battery materials
with excellent low-temperature performance, optimising engine start—up and fuel injection systems, and
constructing an intelligent integrated thermal management system; In terms of control strategies, the study
designs vehicle energy management strategies based on environmental temperature sensing, coordinated
control strategies for the powertrain system, and special low—temperature control strategies for the battery
management system (BMS) to dynamically adapt to different low—temperature operating conditions; In
terms of maintenance and usage, the study proposes special low—temperature maintenance measures,
predictive maintenance solutions based on vehicle-to—vehicle communication and big data, as well as
low—temperature usage recommendations and driving guidance for users. The research aims to enhance
the power performance, economy, and safety of HEVs in low—temperature environments, providing
comprehensive references for their low—temperature adaptability optimisation and maintenance.

Keywords : HEV (hybrid electric vehicle); low-temperature environment; powertrain system; adaptability
optimisation
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Abstract :

With the acceleration of urbanisation, elevators, as indispensable vertical transportation tools in high—

rise buildings, directly impact public safety and property security. Elevator risk assessment is an

important means of ensuring elevator safety, and inspection and testing data form the foundation for

such assessments. This paper aims to explore the application of elevator inspection and testing data in

risk assessment, analyse data collection, processing, and application methods, and discuss how these

data can enhance elevator safety and reliability.
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Microstructural Control and Performance Evaluation of Hydrogen Reduction
Technology in the Preparation of Metallic Chromium

Xiao Ling, Bai Litai’, Xie Youcai, Huang Xiandong, Leng Jianjun, Fan Shixian, Du Wei
Sichuan Yinhe Chemical Co., Ltd., Mianyang, Sichuan 622650

Abstract : Metallic chromium is widely used in metallurgy, chemical engineering, and aerospace due to its
excellent corrosion resistance, high hardness, and stability. However, traditional preparation processes
suffer from high energy consumption and severe pollution, making them difficult to meet the demands
of green development. Hydrogen reduction technology, with its advantages of cleanliness, efficiency,
and low carbon emissions, has emerged as an important method for producing high—purity metallic
chromium. By regulating the temperature, atmosphere, and reaction kinetics during the reduction
process, it is possible to effectively influence grain size, porosity, and defect types, thereby determining
the material's mechanical, chemical, and physical properties. A systematic evaluation of the correlation
between microstructure and performance not only aids in optimizing process parameters but also
provides scientific support for the expanded application of high—performance metallic materials.

Keywords : metallic chromium; hydrogen reduction; microstructural control; performance evaluation;
process optimization
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Research on the Technical Architecture and Application of the Fully Automatic
Operation and Management System for Subways
Geng Lianging
ID: 12010919920325351X

Abstract : The fully automatic operation and management system for subways enhances operational efficiency
and safety by integrating advanced automation technologies, information technologies, and
intelligent control systems. The system employs a platform architecture based on big data and cloud
computing, enabling intelligent management of multiple functions such as train scheduling, equipment
monitoring, and energy management. Through real-time data collection and analysis, the system
can automatically optimize train operation parameters, promptly alert equipment failures, and ensure
the smooth and safe operation of subways. Additionally, the system supports remote operations
and unattended operation, improving operational flexibility and reducing labor costs. The application
of this system significantly enhances the overall operational efficiency of subways, reduces energy
consumption, and improves the passenger travel experience

Keywords : automated operation; management system; intelligent control; big data; cloud computing
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Digital Twin Security Emergency Drill Method for Urban Gas Systems

Abstract :

Keywords :

Considering Multi-Source Heterogeneous Data Fusion
Ding Yong, Liu Rui
CNPC (Xinjiang) Petroleum Engineering Co., Ltd., Karamay, Xinjiang 834000

This paper focuses on a digital twin security emergency drill method for urban gas systems that
considers multi-source heterogeneous data fusion. By constructing a three-tier fusion architecture of
"data—feature—decision" and integrating four—dimensional modeling (geometric, physical, behavioral,
and rule-based), it achieves a high—precision digital twin (with pressure and flow deviations of less
than 5%). The core lies in designing a data— and mechanism-driven drill engine that combines ST-
GNN prediction with physical simulation to support human—-machine collaborative intervention. A four—
level evaluation index system is established, and the AHP—-entropy weight method is employed to
form a closed loop of "evaluation—feedback-optimization" for scientifically assessing drill results.
This method can effectively simulate accident evolution and provide support for emergency decision—
making in gas safety.

urban gas system; digital twin; multi-source heterogeneous data fusion; security emergency drill
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Abstract :

With the acceleration of urbanisation, subways, as an efficient and convenient form of urban rail transit,

have become increasingly important in the urban transportation system. The optimisation of metro

building structure design and its safety performance directly impact the reliability of metro operations,
passenger safety, and the sustainable development of cities. This paper delves into optimisation
strategies for metro building structure design, conducts a detailed analysis of the key factors
influencing safety performance and their evaluation methods, aiming to provide theoretical support and
technical guidance for metro engineering construction, thereby enhancing the overall quality and safety

standards of metro building structures.
Keywords :
seismic design

metro building structure; design optimisation; safety performance; structural mechanics;
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Innovation and Practice of Digital Technology in Intelligent Construction
Based on BIM

Xu Binggiang, Ding Yong
CNPC (Xinjiang) Petroleum Engineering Co., Ltd., Karamay, Xinjiang 834000

Abstract : This paper focuses on the digital technology of intelligent construction based on Building Information
Modeling (BIM), and delves into its innovative directions and practical approaches, aiming to provide
references for the industrialization, informatization, and intelligent transformation of the construction
industry. In terms of technological innovation, the paper emphasizes the integrated application of cutting—
edge technologies to promote intelligent modeling, real-time data, automated decision-making, and
automated construction, achieving a comprehensive upgrade from static modeling to dynamic application,
from passive management to proactive early warning, and from visualization to intelligence. Regarding
practical approaches, the paper proposes an implementation framework from top—level design to full-stage
application. Before construction, a "goal-framework—standard" collaborative system is established through
top-level design. During the construction preparation phase, the focus is on data integration, scheme
optimization, and resource allocation. During the construction process, real-time monitoring and dynamic
optimization of progress, quality, safety, and costs are achieved through the BIM collaborative platform. At
the completion and delivery stage, a LOD500 digital completion model is constructed to facilitate efficient
acceptance and delivery of data assets. Through technological innovation and practical implementation,
significant improvements can be achieved in construction efficiency, safety risk reduction, and project cost
reduction, driving the construction industry towards intelligent construction.

Keywords : BIM technology; intelligent construction; construction digitization; Internet of Things
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A Discussion on Precision Control Methods for Prefabricated
Structural Construction
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Abstract :

With the widespread application of prefabricated buildings in the modern construction industry,

construction precision control has become a critical factor influencing engineering quality. Prefabricated

structure construction requires high precision, involving multiple stages such as component production,

transportation, and installation. To ensure structural safety and functional integrity, precision control

must be strengthened at all stages, including strict construction standards, precise measurement

equipment, training of construction personnel, and on-site construction management. Through effective

precision control measures, the construction quality of prefabricated structures can be significantly

improved, construction schedules shortened, costs reduced, and strong support provided for the

sustainable development of the construction industry.
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Abstract :

Highway bridge and culvert engineering, as an important component of road transportation, directly

impacts traffic safety and the lifespan of the structure. However, during actual construction, due

to factors such as improper construction management, inappropriate material use, and outdated

construction techniques, common quality defects such as cracks, honeycomb surfaces, leaks, and

uneven settlement frequently occur. This paper focuses on common quality defects in bridge and

culvert construction, systematically analyses their primary causes, and proposes scientific and

reasonable preventive measures to enhance the quality of highway bridge and culvert engineering,

thereby improving construction management standards and engineering durability.

Keywords :
preventive measures

highway bridges and culverts; quality defects; construction defects; cause analysis;
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Abstract :

This paper focuses on quality management during the construction phase of building projects,

conducting an in—depth analysis of common issues in this phase related to personnel, materials and

equipment, construction techniques and methods, management systems and regulations, and the

construction environment. In response to these issues, corresponding improvement measures are

proposed, including strengthening personnel management, strictly controlling materials and equipment,

optimising construction processes and methods, improving the quality management system, and

enhancing the construction environment. These measures aim to provide effective references for

improving construction quality, ensuring engineering safety and stability, and promoting high—quality

development in the construction industry.
Keywords :

construction engineering; construction phase; quality management; common issues
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Innovation of Digital Building Energy Management and Control Platform
Under the "Dual Carbon” Goals: Collaborative Control Optimization of
Photovoltaic-Energy Storage-Microgrid Based on Load Forecasting Algorithm

Huo Li
Guangdong Planning and Designing Institute of Telecommunications Co.,Ltd. Guangzhou, Guangdong 510630

Abstract : This paper focuses on the innovation of digital building energy management and control platforms,
with a particular emphasis on the collaborative control optimization of photovoltaic—energy storage—
microgrid systems based on load forecasting algorithms. The study proposes a method for optimizing the
collaborative control of photovoltaic—energy storage—-microgrid systems using load forecasting algorithms,
aiming to enhance the economic efficiency, stability, and environmental friendliness of building energy
systems. The research findings indicate that the innovative method and platform proposed in this paper
can significantly improve the accuracy of building load forecasting, optimize the operational efficiency
of photovoltaic—energy storage systems, and effectively reduce building operational costs and carbon
emissions. This provides a crucial theoretical foundation and practical pathway for achieving the green and
low—carbon transformation of buildings under the "Dual Carbon" goals.

Keywords : "Dual Carbon" goals; digital building; energy management and control platform; load
forecasting
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A Study on Cost Control Strategies for Small and Medium-sized
Construction Projects
Liu Dong
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Abstract :

This paper focuses on cost control in small and medium-sized construction projects, outlining its

theoretical foundations and research progress, analysing key points in full-process cost control,

exploring critical factors influencing cost control, and proposing corresponding strategies and the

application prospects of new technologies. The study indicates that precise budget preparation is the

foundation of cost control, construction process monitoring should centre on labour, materials, and

machinery, and final settlement provides the basis for evaluating project benefits. Labour, materials,

and schedule are the primary influencing factors, which can be addressed through optimised budgeting,

strengthened process management, and the establishment of early warning mechanisms.
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Analysis of Influence of Soft Foundation Box Culvert Settlement on
Engineering Structures in Water Diversion Projects
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Abstract : A long-distance water diversion project adopts the gravity water delivery method with shallow-
buried box culverts based on topographic and hydrological conditions. Since the project was
completed and put into operation, in order to ensure the safe and stable operation of the water delivery
system, systematic and long-term settlement monitoring work has been carried out on the project
by continuously using various advanced means such as leveling observation, trigonometric leveling
measurement, and INSAR satellite. The observation data shows that there are two areas with a wide
coverage and relatively significant settlement along the project. The large—scale foundation settlement
has caused the settlement deformation of the water delivery box culvert structure, changed the
hydraulic conditions inside the box culvert, and resulted in a significant increase in the water pressure
inside the box culvert. Therefore, it is necessary to comprehensively review the safety of the box
culvert structure, and deeply analyze the impact of settlement on the overall structural stress of the box
culvert, the sealing performance of the deformation joints, and the structural stability.

Keywords : long-distance water diversion; settlement; box culvert structure
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Abstract :

As a key control structure in water conservancy projects, sluice gates play an irreplaceable role in flood

control and drainage, water resource allocation, irrigation, and water supply. Their safe operation is

directly related to the safety of people's lives and property, as well as the stable development of the social

economy. This paper analyzes the existing problems in the safe operation, inspection, and maintenance

of sluice gates in China by integrating relevant regulations and practices in water conservancy project

management. It explores specific strategies to enhance the safe operation level of sluice gates from the

perspectives of safe operation management mechanisms, the establishment of inspection and maintenance

systems, and technological application and innovation. The aim is to provide references for the refined

management of sluice gates and ensure their long—term stable operation.
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Research on the Application and Development Trends of BIM Technology in
Water Conservancy Projects
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Abstract : BIM (Building Information Modeling) technology is increasingly being applied in water conservancy
projects, serving as a crucial tool for enhancing the efficiency of engineering design, construction,
operation, and management. Through digital modeling and information sharing, BIM technology
optimizes water conservancy project design, improves construction accuracy, reduces costs, and
enhances project management collaboration. However, challenges such as high technological
investment, a shortage of skilled personnel, and difficulties in cross—industry collaboration persist
during the application process. With the advancement of intelligent technologies, the integration of BIM
with big data, artificial intelligence, and other technologies will further drive innovative applications
in water conservancy projects and improve overall industry efficiency. In the future, BIM technology
will demonstrate greater potential in the sustainable development, cross—sector collaboration, and
operational management of water conservancy projects.

Keywords : BIM technology; water conservancy projects; project lifecycle; construction efficiency;
intelligent management
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Research on Remote Monitoring and Fault Diagnosis of MR/CT Equipment
Based on IoT Technology
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Abstract : This paper elaborates on the application of the Internet of Things (loT) in medical equipment monitoring,
including its core technical architecture. Taking MR/CT equipment as an example, it discusses their
monitoring requirements and optimizations for data collection and transmission, introducing related
collaborative architectures and feature extraction methods. It also covers fault diagnosis, adaptive
diagnostic systems, maintenance cycle prediction, and other aspects. Finally, it explains the system's
clinical validation status, limitations, and future directions.

Keywords : Internet of Things (loT); medical equipment monitoring; MR/CT
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Construction and Application Management Practice of the "Industrial Internet

+ Work Safety” Platform in Chemical Enterprises
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Abstract :

It focuses on the "industrial Internet + Work Safety" technology for chemical enterprises. By

scientifically deploying multiple types of sensors such as temperature, humidity and pressure sensors,

real-time monitoring of the production and storage of hazardous chemicals can be achieved. Utilize

big data and artificial intelligence technologies to collect and analyze multi-source data and explore

potential risks. Develop advanced security control algorithms to achieve intelligent early warning

and automatic regulation and control; Establish a risk assessment index system, complete risk

classification and control, and comprehensively ensure the safe production of chemical enterprises.
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chemical enterprises; industrial internet; safe production
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Application and Research of Battery Management in Fire Emergency
Electronic Equipment
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Abstract :

This article introduces the relevant content of fire emergency electronic equipment, including the

hardware architecture of Fire emergency lighting and evacuate indicating system and automatic fire

alarm system. Elaborate on the special requirements for battery management and the performance

differences of different batteries, and explain intelligent charging and discharging control strategies.

It also involves multiple aspects such as power supply guarantee strategies and failure warning

mechanisms, pointing out that while breakthroughs have been made, there are still shortcomings and

future development directions.
Keywords :

fire emergency electronic equipment; battery management; evacuation indication system
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Abstract :

Hospital information data governance encompasses multiple aspects, including core elements and its

role in evidence—-based medicine and medical processes. It also discusses the current state of hospital

information systems, the challenges in medical data quality, the construction of analysis systems, and

related applications. Additionally, it introduces strategies for data security and quality control, as well

as multi-dimensional evaluation models, emphasizing the importance of these measures in enhancing

medical quality and the issues they face, along with future development directions.
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