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Research on the Coupling Mechanism and Practical Pathways of Technical
Management and Risk Management in Multi-Type Construction Projects (Real

Estate, Public, Civil, etc.)

Zhang Hua
Guangdong Guojun Construction Engineering Co., Ltd., Yangjiang, Guangdong 529600

Abstract : This paper focuses on real estate, public, civil and other types of construction projects, and
comprehensively studies the coupling mechanism and practical approach of technology management
and risk management. This paper analyzes the technical management characteristics and risk
differences of different engineering categories, verifies the application of digital technologies such
as BIM and Internet of Things with examples, and puts forward ways such as cross—professional
collaboration and full life cycle management and control, so as to provide theoretical support and
practical guidance for engineering management.

Keywords : multi-type construction projects; technical-risk management coupling; digital engineering
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In Depth Research on Improving the Appearance of Waterproof and Thermal

Abstract :

Keywords :

Insulation Roof Molding and Reducing Quality Defects

Pan Baogui, Ma Hengwei, Lu Wenpei, Wang Yanzhen
Middling Coal No.3 Construction (Group) Co., Ltd., Suzhou, Anhui 234000

Waterproof and thermal insulation roof is the main form of roof for high-rise residential buildings, which
has multiple functions such as waterproof and anti—seepage, thermal insulation, and personnel access.
It is widely used in civil residential projects. However, traditional roof construction has relied heavily
on experiential control, resulting in frequent quality issues such as poor slope making, localized water
accumulation, cracking and sanding of protective layers, uneven and uneven width of dividing joints,
rough water drainage and closure, and poor formation of detailed nodes. These issues not only affect
the overall appearance of the roof, but also easily lead to functional problems such as roof leakage
and insulation failure, significantly increasing the cost of later maintenance and rectification. This
article takes the second phase waterproofing and insulation roof construction project of a residential
building under construction as an example. Through on-site spot checks and frequency statistics of
quality problems, the core issues that constrain the construction quality and visual effect of the roof
are identified. The project combines the key and difficult points of on—site construction, introduces
BIM 3D modeling technology to optimize the precise layout and grid process of the roof, innovatively
adopts BIM digital slope and grid layout, standardized laying of insulation boards, standardized mold
flashing arc construction, pre embedded installation of grid strips, secondary finishing of protective
layers, real—time control of roof elevation and thickness, and other complete and refined construction
technologies. Engineering practice has shown that this optimization scheme effectively solves common
quality problems such as slope water accumulation, damaged protective layer, irregular grid joints,
and rough finishing of details on accessible roofs. It greatly improves the smoothness of roof slopes,
the flatness of protective layers, the straightness of grid joints, and the regularity of detailed nodes,
significantly reducing the incidence of roof quality defects and later repair rates. It provides reliable
technical references for the fine and standardized construction of similar waterproof and insulated
accessible roofs.

accessible roof; waterproof and thermal insulation; forming appearance; quality defects;
bim technology; construction optimization; refined control
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Exploration of the Collaborative Mechanism for Quality Control in Electrical
Installation and Operation & Maintenance Management in Building Power
Distribution Projects

Zhong Bairong
Guangzhou, Guangdong 510000

Abstract : In the case of accelerated urbanization, the problem of separation of installation and operation and
maintenance of building power distribution systems is more obvious, resulting in rising costs and
frequent failures. This paper studies the construction of the coordination mechanism between the
two, breaks the information barrier through the whole process management, builds a data sharing
platform, realizes the closed loop of the installation quality data to provide support for the operation
and maintenance, and the operation and maintenance feedback to help the installation optimization,
promotes the segmented management to transform towards the whole life cycle coordination, and
improves the system reliability and management efficiency.

Keywords : building power distribution projects; installation quality control; operation & maintenance
management collaboration mechanism
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Analysis of Optimization Strategies for Risk Management in Real Estate
Construction Projects under the Background of Technological Innovation

Xu Peng
Foshan, Guangdong 528000

Abstract : The technical reform is an important support for the risk management and control of real estate
construction projects. It can optimize the whole process of risk identification, assessment and control,
such as BIM to achieve visual collaboration, Internet of Things to carry out real-time monitoring, and
big data to predict risks. At present, the system has the conditions of experience dependence and slow
identification of new risks. It is necessary to build a dynamic prevention and control system through
technology integration, combine talent cultivation, sound laws and regulations, and government—
enterprise cooperation to promote risk management from passive response to active prevention, and
strengthen project safety and sustainability.

Keywords : technological innovation; real estate construction projects; risk management
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Research on Optimization Strategies for Construction Progress Control in
Housing Construction Engineering

Li Kunming
China Fifth Metallurgical Group Co., Ltd., Chengdu, Sichuan 610023

Abstract : The construction progress control of building construction projects is directly related to project
duration, construction costs, and overall project benefits, and is the core content of construction
project management. By elaborating on the optimization value of construction schedule control, this
article analyzes the main influencing factors of schedule control from the dimensions of construction
site, engineering design changes, equipment and material supply, and proposes targeted optimization
strategies from the aspects of schedule planning, material guarantee, on—site organization, monitoring
and evaluation, and new technology application. Based on the actual situation of the construction site,
this study clarifies the interference mechanism of various conditions on the project schedule, constructs
a feasible implementation path for progress control, and provides theoretical reference for construction
enterprises to improve project management level, reduce the risk of project delay, and ensure efficient
and orderly progress of engineering projects.

Keywords : building construction engineering; construction progress control; construction period
management; on site management; BIM technology
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Construction and Improvement of Civil Air Defense Project Quality
Supervision System : Reflection and Exploration of Ten
Years of Practical Experience
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Abstract : The quality supervision system for civil air defense projects is led by the government and has
established a multi-subject closed—loop structure. Over the past decade, it has shifted from being
dominated by administrative instructions to a multi—supervisory, information—sharing, and full life—cycle
management model. In practice, there are problems such as poor implementation of standards, blind
spots in supervision, and technical deficiencies. These issues need to be addressed through intelligent
supervision models, standardized processes, strengthened regulations, and professional training to
promote the system towards greater efficiency and accuracy, ensuring the protective effect and safety
of the projects.
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Formulation Optimization and Process Innovation of PVC/ABS Alloy
Modified Materials

Shao Feng
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Abstract : This paper focuses on PVC/ABS alloy modified materials. It discusses the fundamental properties
of PVC and ABS and their synergistic alloying mechanisms, covers how additives affect the heat
deflection temperature (HDT), optimizes the three—phase ratio (PVC/ABS/additives), and investigates
the impact of factors like screw configuration on extrusion molding. It also includes various
performance testing methods, the material's performance in different applications, and innovative
approaches for enhancing material properties.

Keywords : PVC/ABS alloy; performance optimization; process innovation
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Phase Transformation Kinetics and Microstructure Control

of Metallic Materials

He Yong
Tianjin Xiangyu Aluminum Co., Ltd. Tianjin 300000

Abstract : The final macroscopic service performance of metal materials is essentially determined by their internal
microstructure characteristics, and the formation of these micro—configurations is the result of the
interaction and adaptation of thermodynamic driving force and dynamic evolution path in the phase
transition process. In this paper, the dynamic principle and controllable characteristics of diffusion
phase transition and displacement phase transition are sorted out layer by layer. The core position of
thermo—dynamic coupling in microstructure customization design is dismantled. The application status
of multi—scale phase field simulation technology is sorted out. At the same time, combined with extreme
non—equilibrium processing scenarios such as additive manufacturing, ultra—fast laser bombardment
and instantaneous pulse electric heating, the irreplaceable application value of phase transition kinetics
is clarified. Finally, the remaining research difficulties in the current field are sorted out, and it is clear
that the iteration of the research paradigm from " relying on thermodynamic screening " to " relying on
kinetic customization " is the core direction of the follow—up development in this field.

Keywords : phase transition kinetics; microstructure control; thermo—-kinetic synergistic effect; multi-
scale simulation; non-equilibrium machining
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Practical Application of On-Site Safety Inspection for Brick and Wood
Structure Houses
Ni Weihui
Guangdong Baoshun Testing and Appraisal Co., Ltd., Guangzhou, Guangdong 510000

Abstract : The inspection of brick and wood houses must consider the coordinated force between the brick wall
and the wooden frame. Difficulties include: significant differences in wood strength, hidden decay
and insect infestations, low mortar strength, and incomplete documentation. Detection sequence: First
overall, then local; From the table to the inside. The main tasks include: verifying the transmission
path of force; Check for inclined cracks in the wall; Check for decay, insect infestation, cracking, and
deformation of wooden components; Extract material strength; Check the roof structure and leakage.
Data is provided for parameter correction, modeling, and wind resistance verification. Subsequently,
evaluate the safety level and develop a graded processing checklist. Experience has shown that the
decay of column bases is often associated with roof leakage and should be emphasized for detection.
Keywords : brick and wood structure; on site inspection; security investigation; structural identification;

wooden components
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Research on Optimization of Building Environment and Innovation of Low-
Carbon and Energy-Saving Construction Technology

Zhang Luxi
Huaibei Vocational and Technical College, Huaibei, Anhui 235000

Abstract : Under the background of high—quality urbanization development, the traditional high energy
consumption and high pollution construction mode in the construction industry can no longer adapt
to the concept of green development. The improvement of building environmental quality and the
transformation of low—carbon and energy—saving construction have become the main development
directions of the industry. This article starts from the entire process of construction engineering and
analyzes the problems of environmental pollution and energy conservation in the current stage,
combined with the content of building environment improvement. It focuses on three aspects:
improvement of adaptability, research on technological innovation, and application methods in practical
processes. Breaking away from the extensive construction concept, treating various types of problems
during construction as a systematic project, finding the most suitable low—carbon and energy—saving
new approach, establishing a new operating mechanism in practical application to achieve the goal,
promoting better achievements in environmental protection quality of buildings, and strengthening
energy—saving effects without excessive waste of resources.

Keywords : building environment optimization; low carbon construction; energy saving technology;
technological innovation; engineering application
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Construction and Performance Evaluation of the Electromechanical
Maintenance and Repair System for Composite Machines, Shearing Machines
and Bag-Making Machines in the Printing Packaging Field

Zhong Xinhua
Guangdong Glory Packaging Co., Ltd., Foshan, Guangdong 528203

Abstract : In the printing and packaging industry, the electromechanical maintenance system of compound
machine, cutting machine and bag making machine should be established. Based on the whole life
cycle management of the equipment, the preventive maintenance, predictive diagnosis and fault
emergency response modules should be integrated. Using sensors to collect parameters such as
vibration and temperature to establish a data—driven health assessment model, clarify personnel
responsibilities and process guidelines, rely on the digital platform to dynamically adjust and control
maintenance planning, and cooperate with production scheduling to reduce unplanned downtime.
Effectiveness evaluation tests the effectiveness of the system through indicators such as equipment
availability, establishes a closed loop of design, implementation, and evaluation, and promotes the
development of equipment management in the direction of intelligence and refinement.

Keywords : printing and packaging equipment; mechanical and electrical maintenance and servicing
system; predictive maintenance
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Stress Analysis of Prefabricated Single Span Simply Supported Inclined to

Normal t-Beam Structure
Zhang Qiushi
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Abstract :

Keywords :

Urban road network intersections are often limited by land acquisition and pipeline restrictions, and
conventional orthogonal bridges occupy a large area and have a long construction period. A single
span simply supported inclined to normal T-beam can complete a diagonal transition within one span
by relying on long and short main beams, which has significant industrial advantages. However,
unequal span main beams bring significant bending torsional coupling, which is prone to diseases such
as support detachment, beam end torsion, and wet joint cracking. The orthogonal beam simplification
algorithm is difficult to adapt to. This article relies on the 30m span and 45 ° single span inclined to
normal T-beam project, and uses MIDAS/Civil to establish two sets of beam grid finite element models
at 30° and 45° , to carry out multi condition coupling calculations and analyze the stress laws of
supports, main beams, and wet joints. The results show that the greater the skew angle, the more
severe the force imbalance. The skew angle of conventional engineering should be controlled within
30 ° ; The obtuse angle long beam and the obtuse angle wet joint are weak areas. Based on this,
design and construction optimization measures such as differentiated thickening of the main beam
web, increased anti torsion reinforcement at the beam end, transverse prestressing of wet joints,
addition of anti pull limit for acute angle supports, and symmetrical assembly of prefabricated beams
are proposed, which can provide theoretical support for the design and construction of similar single
span inclined to normal T-beams in Zhejiang.

inclined to normal bridge; prefabricated T-beam; liangge method; bending torsional
coupling; finite element force analysis
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search on the Design and Application of Second-Generation
Wood Slab Boarders
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Abstract :

Keywords :

Addressing the issues of relatively low processing efficiency, high equipment costs, and reliance on
manual assistance associated with existing wood veneer loading machines, this study conducts
research on a second—generation wood veneer loading machine based on the application experience
of first—generation systems. The equipment adopts a negative—pressure chamber for suctioning
individual veneers and a belt conveyor for veneer transport; continuous veneer loading is achieved
through a relay—driven transmission system utilizing a main lifting mechanism and a secondary lifting
mechanism, while the veneer feeding speed and spacing are controlled via variable—frequency drive
(VFD) speed regulation. Experimental results demonstrate that the equipment operates normally, with
a processing capacity of up to 5m?/h, a total production and installation cost of approximately RMB
47,200, and no need for manual assistance during automatic operation—thereby fulfilling the expected
objectives of low investment, high efficiency, and fully automated operation, and providing a reference
for the continuous feeding of wood veneers.

wood veneer; veneer press; negative pressure adsorption; lifting mechanism; automation
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Research on the Construction of Electromechanical Control Energy Saving
Technology System for Green Manufacturing

Luo Long
Xinjiang Rural Commercial Bank Co., Ltd., Urumai, Xinjiang 830001

Abstract : Driven by the "dual carbon" goal, green manufacturing is moving towards a full lifecycle system
transformation, and electromechanical control energy—saving technology has become a key link
connecting manufacturing processes, equipment operation, and energy management. Currently,
technologies such as variable frequency speed regulation, servo optimization, and digital twins
are driving energy conservation from single machine optimization to production line collaboration.
However, there are still challenges such as cross level collaborative control, insufficient adaptability to
working conditions, fragmented standard systems, and an unhealthy industrial ecosystem. In view of
this, this article systematically analyzes the four—dimensional bottlenecks of technology, standards,
management, and industry, and proposes systematic construction strategies including elastic
collaborative architecture, physical data fusion algorithms, full-scale standard matrix, organizational
restructuring and tiered incentives, and system integration ecological cultivation, aiming to provide a
practical technical system framework for the green transformation of the manufacturing industry.

Keywords : green manufacturing; mechanical and electrical control; energy saving technology;
industrial ecosystem
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Fault Simulation Analysis of Open-Type Ship Rudder Mechanism Based on
AMESim Modeling

Zhou Zitong, Zhang Zhiyuan, Sun Peng
Dalian Ocean University, Dalian, Liaoning 116000

Abstract : To address the issue of difficult and inaccurate acquisition of fault characteristics in the open hydraulic
steering gear system of ships, a coupled dynamic model of the hydraulic system and the steering
gear control system was established based on the joint simulation method of AMESIm and Simulink.
AMESIm was used to construct the hydraulic system model, while Simulink was employed to implement
the modeling of the steering gear control system, thereby achieving the joint dynamic simulation of
the hydraulic system and the control system. On this basis, fault injection simulations were conducted
for three typical faults: internal leakage of the hydraulic pump, jamming of the relief valve, and internal
leakage of the three—position four—way directional valve. The variation laws of system pressure, flow
rate, and steering angle responses under different fault conditions were analyzed. The results show
that leakage—type faults will cause a decrease in system pressure and a delay in the steering angle
response, while jamming—type faults will lead to an increase in system pressure fluctuations. This can
provide a theoretical basis for the research on fault diagnosis and health monitoring of ship hydraulic
steering gears.

Keywords : open hydraulic steering gear of ships; AMESim; Simulink; fault analysis; hydraulic system
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Design and Application of Tunnel Waterproof Board Hanging
Cloth Trolley Robot
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Abstract : Inresponse to the problems of high labor intensity, high safety risks, and unstable quality in manual
laying and hanging of tunnel waterproof boards, a hanging trolley robot integrating walking, unwinding,
laying, and pressing has been developed. The equipment adopts a portal frame and curved track
structure, equipped with hydraulic drive and remote control system, and achieves mechanized
laying and hanging through the circular movement of the mechanical arm along the tunnel section.
The application shows that the number of operators has been reduced from 6 to 8 to 2 to 3, with an
efficiency increase of about 40%. The density and qualification rate have been significantly improved,
providing support for the mechanization of tunnel waterproofing construction.

Keywords : tunnel engineering; waterproof board; hanging cloth trolley; robot; mechanized construction
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Design and Implementation of Satellite Navigation Anti-interference

Abstract :

Keywords :

Automatic Testing System
Zheng Kai
Chengdu Tian'ao Information Technology Co., Ltd. Chengdu , Sichuan 610000

To address the issues of poor standardization in traditional manual testing of satellite navigation anti—
interference equipment, the difficulty in reproducing multi-domain interference scenarios, and the low
efficiency of dynamic performance detection, a set of outdoor anti-interference automatic testing
system integrating RF excitation, spatial radiation, attitude simulation, and automatic measurement
and control has been designed. The system adopts an Ethernet + serial port hybrid bus architecture,
integrating multi—-channel RF signal sources, high—power RF amplifiers, wide—band circularly polarized
transmitting arrays, precise electric turntables, and long—stroke dynamic slide rails hardware platforms;
it is equipped with a four-layer hierarchical automated measurement and control software, supporting
visual test case editing, automatic traversal of multi—directional interference, real-time calculation
of positioning and speed indicators, and archiving of test data and customized report output. The
overall system architecture, hardware selection, outdoor mechanical fixtures, software architecture,
environmental adaptability and reliability engineering design have been completed. The joint debugging
test results show that the system's fault detection rate is = 92%, the complete test duration is reduced
from 4 hours by manual operation to 40 minutes, and the test reproducibility error is less than 3%,
which can meet the standardized testing requirements for the development, factory inspection, and
fault reproduction of navigation anti—interference equipment in all scenarios.

satellite navigation; anti—interference test; automatic test system; electric turntable; radio
frequency amplifier; evaluation software
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Design and Optimization of Automotive Flexible Assembly System for Multi
Vehicle Hybrid Production

Ge Jing

/hengde Vocational and Technical College, Nanjing, Jiangsu 211106

Abstract :

The difficulty of multi vehicle co line assembly lies not in the level of single station automation, but in the

step where the differences between vehicle models are gradually amplified. Taking the production of

fuel, hybrid, and pure electric vehicles on the same line as the object, this paper sorts out three types

of conflicts: variance of working hours, expansion of material varieties, and insufficient parameter

traceability. It proposes the criteria for dividing vehicle families and the index of difference in mixed

production, and provides the system architecture and design points composed of the execution layer,

control layer, decision layer, and vehicle identity data main line; Expressing the optimization problem

as a joint solution of load balancing, production switching loss, and work in progress objectives under

beat constraints, and explaining the work hour calibration and sequence rehearsal functions of digital

twins. The examples in the text are virtual data.

Keywords :
twin

mixed line production; flexible assembly; assembly line balance; production sorting; digital
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Analysis and Optimization Transformation Research on Steam Leakage from
Steam Seal of Turbine

Zheng Xuan
Guizhou Xidian Electric Power Co., Ltd. Qianbei Power Plant, Bijie, Guizhou 551800

Abstract : The steam seal system is an important component of a turbine, responsible for preventing the leakage
of high—pressure steam and the infiltration of external air. Its operating condition directly affects the
thermal efficiency and safety stability of the unit. Steam leakage from the steam seal is a typical high—
frequency defect in the operation of thermal power units' turbine engines. Long—term leakage will lead
to an increase in thermal consumption of the unit, a decrease in power generation efficiency, and also
cause problems such as moisture in the shaft system, deterioration of lubricating oil quality, equipment
corrosion, and abnormal vibration. It seriously threatens the long—term stable operation of the unit.
This paper, based on the structure and operating principle of the steam seal system of the turbine,
conducts a systematic analysis of various inducing factors of steam leakage from the steam seal,
summarizes the operational hazards caused by steam leakage, summarizes the current deficiencies in
the structure and operation mode of the steam seal of the turbine, and proposes targeted optimization
and transformation schemes and operation control measures, which can effectively solve the problem
of steam leakage from the steam seal and improve the economic and safety performance of the unit.

Keywords : turbine; steam seal system; steam leakage fault; optimization transformation
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Non Standard Design and Practice of Converting Sludge Concentration Tank
into Secondary Neutralization Reaction Tank

Liang Qiyu
Shenzhen Zhongjin Lingnan Nonferrous Metals Co., Ltd., Shenzhen, Guangdong 518000

Abstract :

Due to the small volume of the single—stage reaction tank, pH regulation is difficult and manual

operation is frequent in the acid neutralization system. In response to this engineering issue, the article

proposes to transform the idle sludge concentration tank in the factory into a secondary neutralization

reaction tank. The renovation work does not involve the construction of a new pool body, only the

functional conversion of the original pool body. Add mixing equipment to the pool, along with dosing

pipelines and online instruments, to construct a two—stage series neutralization process. The operation

results show that after the transformation, the pH of the effluent is stable and meets the standard, the

amount of lime milk used is reduced, and the level of system automation is improved. This plan has

certain reference value for the expansion and renovation of similar processing systems.

Keywords :
treatment; pH control

sludge concentration tank; secondary neutralization; non-standard design; acid pollution
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Key Technology Research and Engineering Application of Centralized Control
Information Integration in Heshi Coal Storage and Distribution Base

Chen Yanhong
Sichuan Chuanmei Huarong Energy Co., Ltd. Shiban Coal Preparation and Power Plant, Dazhou, Sichuan 635015

Abstract : The coal storage and distribution base project in Dazhou City is located in the high—tech zone of
Dazhou City, which belongs to the national strategic coal storage and distribution base. The project
is carried out on the basis of the existing Heshi transfer station of Shiban Coal Preparation Power
Plant of Huarong Energy Company of Sichuan Coal Group.After the completion of the reconstruction,
the static coal storage capacity can reach 800,000 tons, and the annual turnover is 5 million tons.
This project is based on the original coal transportation system and loading system to carry out the
upgrading technology reform of integrated centralized control information integration, aiming at the
expansion and transformation of coal internal transfer system ( including clean coal transportation
system and coal blending transportation system ), as well as centralized control, rapid loading system,
traction winch, unmanned metering system and other centralized control, remote monitoring and fault
warning ; the establishment of information systems such as digital coal storage management, Al visual
analysis, and network communication improves the intelligence of coal storage and distribution bases.

Keywords : coal storage and distribution base; capacity expansion technology transformation;
centralized control; remote monitoring; intelligent informationization
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Research on Peak shaving Strategy of Photovoltaic Microgrid in Electronic
Fiberglass Factory

Deng Ziang
Kairongde (Shaoguan) Glass Fiber Co., Ltd., Shaoguan, Guangdong 512000

Abstract : The electronic grade glass fiber weaving factory takes the purchased glass fiber yarn as the raw
material, and realizes the continuous transformation from silk thread to glass fiber cloth through
the whole slurry, warp, air jet weaving and KH, FN, BH and other follow—up treatment processes.
This process has a wide variety of equipment, obvious load differences, and strict constraints on
production continuity and fabric quality, which makes the plant face problems such as lack of load
response level and limited peak regulation in the case of photovoltaic microgrid access. In view of the
above characteristics, this paper takes the complete weaving process of silk thread into cloth as the
research object, analyzes the electrical characteristics and peak shaving potential of sizing, drawing,
weaving and post—processing equipment, and proposes a photovoltaic microgrid collaborative
peak shaving scheme that meets the process constraints. Through the transformation of the power
electronic interface of the main equipment, the modeling of the adjustable load on the process side and
the three—level coordinated control of day—ahead, intra—day and real-time, the efficient coordination
among photovoltaic power generation, energy storage system and weaving load is realized.
According to the simulation and pilot information of typical operation days, the net load stability, peak—
valley difference reduction rate and economic parameters are evaluated. The analysis shows that
the proposed strategy can significantly enhance the peak shaving level of the electronic glass fiber
weaving factory and achieve better economic benefits without interfering with the smoothness and
quality of the woven fabric.

Keywords : electronic fiberglass factory; photovoltaic microgrid; peak shaving strategy
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Abstract :

Due to the special environmental conditions such as high flow rate and complex geology, the previous

sand washing process will have low efficiency and incomplete separation in dredging projects

implemented in complex sea areas. The reform process improves the operation efficiency, separation

accuracy and resource recovery ratio through equipment collaboration, intelligent monitoring, process

improvement and other technologies, which meets the requirements of sand quality and supply in water

transport terminal project, reduces environmental interference, realizes the coordination of economic

and ecological benefits, and provides support for the efficient and green development of the project.
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Study on Mineral Composition and Magma Evolution Sequence of Changbai
Mountain Alkaline Rock Mass
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Abstract : This article takes the Changbai Mountain alkaline rock mass as the research object, systematically
explores its mineral composition, microstructure, geochemical and chronological characteristics, and
inverts the magma evolution sequence and physicochemical conditions. The rock mass is mainly
composed of alkaline feldspar, nepheline, aegirine and other rock forming minerals, and develops
deep—seated xenoliths/xenoliths and melt fluid inclusions, recording information on the deep origin and
uplift process of magma. By combining mineral crystallization sequence and high-resolution in—situ
analysis of zoning, the four stage sequence of magma evolution is reconstructed to clarify that partial
melting of the mantle, crystallization differentiation, magma supply mixing, and degassing jointly control
the formation of rock masses. The non steady state magma process recorded by mineral zoning is
closely related to the mechanism of volcanic eruption. The research results provide mineralogical and
geochemical basis for revealing the lithospheric properties, mantle dynamics, and volcanic activity
patterns in the Changbai Mountain area.

Keywords : Changbai Mountain alkaline rock mass; mineral composition; magma evolution; Zircon U-Pb dating

515

KA A EICFRE ORI S, R E AP A AU ERSRRL, R AR XIS —, LEalelhd, BExRE, X
MR R —Z BN HEOR, MR T Se M SO R . SET I, ASCUUR A RIS RO TS 5, R 50T e
TR SHOREHIRALOITE, RN B L EE S0 Y RT3 G SR R — R 2R ORHAL 5 20 DU 81 LA-ICP-MS #541
U-Pb fll4f, @i Efd, it Mot M Sr-Nd-Pb R Z=OHT, MEAHERARAR, FRHHERA D a RIR R M 45
A RN . SR PERIEOLRNT, A RS TS, SOEA RO ae I, IR SRR R T S IREh AL
s P A LA AR O R S DOSIE S 1 A1 SR N TERER . TSR AT S8 KR LI s SR BRI eIk &R, 3
MIEWIFEER T, IERE R R AR AT G LR | 38 Eh A BN R Sk AL A B M2 SRR, TRy
RIS R IR s 2

ES&TAENEHKE: PEMFEEZRHMRIFAETE ( DD202606301603 ),
AWRMEH: AEA 1532408345@qq.com

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 081



BETRTFE | ENERGY ENGINEERING

—. AR E R S DI

(—) EEEET MHIFE

Btk IR A D R E R A, B
FEERSS . A

B HEAIEKS . SERIEKS . WA IERSESE", KAl
Bt A R TS DA A BTG, K
BASENKE . B B E . BIKES, EAREE T
WA, ARRE M ITTH P RS & s R T IR 4 R
FE Y, Hit o SR, 15 45%~60%, DMK R,
AR BES AR Na,O S & T BaaE 15%-25%, &
BRI A S R E AR, B, WS A B i
FIR, WA SRR R AR AR, Bl A 5 10%~20%,
FERTA . TN, B RS KBRS, R DR
AT ARG B b R & R, BT TR
M, WA A I TR L E A

(Z) REHERSIE / FihFSHER

K Lmst A ORI 2 s . M P R R
A G / TG B, i LTINS R, R
WAAEER, A RIS F R R s P R
Ji B G MRS G e I (Fo{f80~88, BEIT, T Humemtis ),
TEMITER . SRR . REA (BREA, TRR gl
ALERRY ) |, EBo TG, APTARER M. HE R AR AL
m RO R, RIS, 2PNk, B SHned iR
K5 TFHUZET R E TN R . RE, B Ran T
PR, RS TR BR800 S g
W, R R Hg, LT g A R R
VIBR, Zpikam, MEESIRE, NAFGSIZHIXCE O gt R S
HFEA AL T BRI

(=) TYAREE / RiIFQREIFT

KA AR ETEET Y (BL. WERa. S
0% R TR RS AR, EAE R IY S
PIROREREL Py SRR ORE AE T P NS, 2 B Elohs B
(5~20pum) , BS54, & H0. COEHLS, AR
WA ZER, RICER SRR ARG AT 5
PREE AR, REECAOIR (2~10pm) , SR S40
AU, TOSR T NI E MR R O X SR, KL
PR A NS ey, PR R AR ER, R
HRF LS L, HRRE . BRI REIE, R
YIRS AR T AW, HS i BRI EIIE,
L E =y SR e s ey S S € 2t e/ N A

=, EEMBRAESFERRE
(—) BTERERE

A WAREAE L ORI 1l IS AR A AR 2R 2, AR SR
FH LA-ICP-MS #5f5 U-Pb MI4E 7k, Witk Zals . MHEESE

AR TCE AR RTINS, FHEE G EARE " A
F Th/U Hefl (0.5~1.2, #5 > 0.1) UL, 80 M5 EaA e,
HEAFAEREFNR, WAL RER, SAFRTHEN, 220
VA WARENE: R (4.5~1.48 Ma) 1k 2o o R g pr
B, hwtERaESER; il (1.4~0.02 Ma) HIHS . HATIE
KA PGB, A PR BL M (50.6 ka B4
TR K R NE I R I B, o5 i R T, 256 X IR 7
B BRSSO R - R
ML SRR R AN B, R G . 2 EN,
5 X T i R g 2l ) 2 R U 5%

(=) XETEB

1 1L B A e Ll TR e S R T R AR AL, SIO, & A
53%~18%, BE&EHaTtE, Ao, ik, k=425,
M 1k 58 4 F A K,0+Na,0 2 & 13%~18%, Na,0/K,0 I
{E1.2~2.0, JE#TIRIES, BAIERE SN T, ALO, & &
14%~18%, W6 SiO, 56 THim be, M & HIKIE(E; FeO+Fe,0,,
MgO, CaO [fis-SREEFRTRIL, SR 5kaeTy. fHea%
ZERAESE; MnO & EFRE, PO MRS s PRg, £i
TCEE R MRRIAAE RIFEM DAL a2 CGLZE RN )
HRRSI44.0~8.0 (>3.3) , gE—SUREChpliEs, H o ks
G L

(=) HESHLTEIBTE

RS R 5 10 22 RSB RHE, R
feber e, EMLTHR. Bu BHARAE, RRAESICERER
RS FREAR Y, it L, & Rb. KSR 1%
FAICE, HMTH Nb, Zr FmipiocE, Cr. Ni Smiefk, %
WA IR g, T HB RS S mt, BS5HRa R
FEMER ., Mt EE200~800 w a/g, FES A ST, 4
K AT, (La/Yb) N 910~30, Eu/Eu * 2 0.8~1.2, TG LS
o AR DAES AR, B R IR AR AR R
i L E A G OIB 5 J AR (L, Mg I X AT BB LA (U b R Ak 2
FHAE

(1) Sr-Nd-Pb [F{i 41

Sr=Nd-Pb [ Z= M TR, KA s s
TR 5 g . Sr A2 IE (Sr/®Sr 0.7045~0.7065 ) 5
FARHIIGAAT, TN LGS IR IV E R SR A TR, HIb
1545 Si0, S FMASE ", Nd Ff7Z€ ("Nd/™"'Nd 0.5128~0.5130,
e Nd () +2.0~+4.0) ¥IHIEE, HAHEJGIH R e gy, A%
S RUAEE AR Ph [ ZE I EVE R T SRR 2T,
BE—UESCHE I, A IR T T g, ARSI
FEIRHY, TR HIG A il K B R R AT G

=, ERBEUFIIENECERHRE
(—) FMERIAF SR FSIER

GG A SR MR OIS . sl 4dlE, =
AR PR PR 045 8 S SR 781, AR 2N

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



TE B2 i se s i 10 Hsl 4R PO/ B ELAS I Bl
Wk I A A B2 5, &M B (4.5~1.48 Ma)
A RIS A RN BL, BRI R A S R IR T e s
il 2T AR A R A BRI (B ) —AHK
A1, BRIt 2ok, SRR 8 e ke ELJGHA 2 Hh5E
RS, EHERH (1.4~0.5 Ma) AERAS IR B, #k BF
FGERASIE AR e, S RIF RS - K -
OB, WP RS . B0 IERKE, Bk
YER 5y H. degassing (EHTS . I&HEM (0.5~0.02 Ma) H&EHK
MBI EL, HRAE—S R, SRIF A A
T T BT, TR AR S RO . BSOS, W
PR RIE 2 H. degassing EH i, 50.6 ka 24 R 5 KWtk
W, &R RIRBITE, 4RI At A - A
BE, TR R — BRSBTS, IR R 2, 32
ST AR AT BESERR

(=) EREREERT

R A F A DA R B, O SRB TN
R R S SR, IR S ARG . RO
RIS E A o AR AT IS, K1l
XA B, Mg R b I oo AT i Bk 2 A
M RAEFEGA R (T 5008, & 50 5 &S a8 4 5
W), BEREIRERIEFIIER T LA, R I el ok
RAEIRGRGE, WL R R A R A RO it = s
ZIRHER LF BRI AUE K G, BRSO
B, WA R, GEEIMAEERS TR, MR ES
AR W PERES AMARS . BN IE R AR, es
KB IR R, RO KERESSKEBE, KAEBRIEAm
K, PG DA ARTE S RO S, A SR T, HE AL
SEMHURES sl . 50 BT YRENE K R R 1 SE e
T, ZAERALFERNT, A mtX 28R, 25 ki

i

243t

(U

(=) TYFENESIMRRFTSREEREE

ENENEARE=Z N Y SN TR RN SRR Y kPl Vo SR 7
H, RIS AT BRI WA, e IR
NP RO B, T TR Al . ot
SR IR F T, TR A SRR BESTE, E
HIBRGE ISR TR 2 R R AR B
i, HrIRGERE I (DUEAO AR o PRI ER,
HEFERAT MgO 5 Na,O S EEERIZURY, #oO MgO 7. Na,0
%, AZMAR B BT 307 K0 5 Na,0 ek, fF &
AT A RN PR AT R, MR R R I A
FIHARAS AR ORI S, RMvE R ARG e A 2%, dRR
A, REZEACERBHARA . PTRSEL T EAHD R B
AEBATROAERANS . B B, A R R
ARSI . HAh, MERERIFL R E R R SRS
AL, TTRES KM A HURIARSE, o R R AT v
AR b A AT A o

=

. BRIE

ASCHGE A R I AL S e AL P P T J
GERTSE, WL A MR R R AL T4
ZTFBRA G, T AR AL . A KR
KEME, BT ERAEREMTE, BT AR R S
TSI HIFSEA TR AR S AT RSN A3
P FURAREE R GRS A SO B2 B BT s sk, 5838 T X
BPEE S RIBITEOR R, RIS G g T Mg
BRI RO T B R SIE R S G S

(1 MEF5E . 22 A BRI 7 AR AN 25 . B 18R (D). 228 - BTk 2022,
121 B0, . 3L T SE AR A P25 S Hx A — RIS LR ZR L (D). 155« FRTAS: L 2016.
131 A efE , 13, XU, S A PR RS R Ak PR R A T R BRI B e — IE RS s R R R B ] A AR, 2022, 38(11): 3435-3454.

DOI:10.18654/1000-0569/2022.11.11.

[414FA |, 8Pt . LTI DARIESS PSSR AL A RIS (). ZRAEE RS54 (FISRRIERR ) 2024, 47(2):146-163. DOI:10.3969/j.issn.1674-3504.2024.02.004.
[5] Bt , ik, XUBEAR | & L JT TR A R A (A R A RFE R AR 2 A A5 3 — PORGs AR 7R 2 5L (I, #5544, 2018, 34(6): 1741-1757.
6] 25 (e . FEARISHRIES —— BRERAS I R B R . JCERIEZEH12) (D). FHERABAS: 2022,

[7) oot . FE LB K IR SRR HS B R R 7R L (D). P REBEA L2022,

BIEICI , AR5, 5KH , 55 . JBIRAKMIER S50 PRI e PR R R Bl B2 < B U—Pb AR L HIBRAL2A 0% Sr—Nd—HF [RIAZZ6IER (1], A F2i ,2024,40(8): 2429-2449.

DOI:10.18654/1000-0569/2024.08.09.

[9] ZEZK . BPURLIE A Y Nb——Zr——REE 7RI 27 SHUERCZRFE (DI, tPERBEREAS 2022,
0] “Fess , X%, whoest | &5 A yd b i s B R — 5L 2t 6 a2 0l PR B S XM S AL A B E (). #0224 2021, 40(5) : 835-858. DOIL:10.3969/

J.issn.1000-6524.2021.05.001.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 083



BETRTFE | ENERGY ENGINEERING

Hraedi LAiE Lt s reiufengie

LFFNEERAAREEIRAR], (L KR 030006
DOI:10.61369/ME.2026070017

i E : WBEXSE. AREFRRIERSMESST X, ITERIRS TRz, PIMElGEERS, BT IFZIXESR,
HAERGHEERESTEMERTRE, EREERFAFAEEAMATHISRKRES, TFHERNERE, &R
REEETHE, SEATHERITRE, HUBEHERELIESMERNER, ANLUHEELERIIHAARNR,
METrifiESE,. TRIEES. ARSERETRAR. IHsSEERRARASHEAT, RERERE. #RA
TREHESENRAER, BUESIEIERECHESE, SRRIZRXTIFNELINTSE, RARERNAER, B
BLEHEER, BRHERELERTZN., RERREIRES.

X @ i\ - HERIRE; mIEE; HEEE; NiEk

Optimization Measures for Project Progress Control in New Energy
Engineering Construction

Di Wenliang
Shanxi Hexin Electric Power Development Co., Ltd., Taiyuan, Shanxi 030006

Abstract : With the continuous expansion of the construction scale of new energy projects such as wind power
and photovoltaic power, the construction sites are widely distributed, outdoor operations account for a
high proportion, and the construction processes are highly interrelated. The difficulty of progress control
is significantly higher than that of conventional infrastructure projects. The traditional progress control
methods mainly rely on manual scheduling and experience integration, with relatively rough process
connections, resource allocation being lagging, and insufficient dynamic adjustment capabilities, which
are unable to meet the requirements for efficient advancement of new energy projects. This paper
takes the construction site of new energy engineering as the research object, starting from the aspects
of pre—construction preparation, process control, personnel and equipment resource allocation, on—
site dynamic management, and technical improvement, systematically summarizes the optimization
measures for progress control of wind power and photovoltaic engineering. By implementing full-
process refined progress management, effectively controlling the construction rhythm of interrelated
processes, improving resource utilization, reducing construction stagnation and delays, and ensuring
that new energy engineering construction is completed on time and with high quality.

Keywords : new energy engineering; construction; progress control; optimization measures
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Applications and Prospects of Air Source Heat Pumps in
Single-Panel Drying Systems
Nong Hongliang', Zhou Chuhong?®’, Hong Guang?, Zhu Xiayi®
1. Nanning Ketai Machinery Equipment Co.,Ltd. , Nanning, Guangxi 530000
2. Guangxi Agricultural Machinery Research Institute Co., Ltd., Nanning, Guangxi 530000

Abstract : Single-board drying is one of the most energy—intensive processes in the timber processing industry
chain. Traditional coal—-, gas—, and steam-based drying methods face dual pressures arising from
rising carbon emission costs and increasingly stringent environmental protection policies. This paper
adopts a four—dimensional evaluation framework encompassing "energy efficiency - quality -
economic viability - carbon emissions" as its analytical axis to systematically review the fundamental
theories, key technologies, performance comparisons, developmental bottlenecks, and future prospects
of air—source heat pump—based single—board drying. The study demonstrates that air—source heat
pump drying outperforms traditional methods comprehensively in terms of SMER (0.5 - 1.2 kg/kWh)
and carbon emission levels; however, the decline in COP under high—temperature operating conditions
and relatively high initial equipment investment remain the primary barriers hindering its large—scale
adoption.

Keywords : air-source heat pump; single-board drying; drying kinetics; dehumidification drying;
coefficient of performance (COP); specific moisture removal energy consumption (SMER)
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Design of a Blockchain-Based Coal Supply Chain Traceability and
Settlement Platform

Yang Shaoguo
Huadian Group Beijing Fuel Logistics Co., Ltd., Beijing 100032

Abstract : The coal supply chain has a long chain, numerous participants, and complex circulation links,
presenting industry pain points such as difficulty in quality traceability, easy data tampering, low
efficiency in account reconciliation and settlement, and high trust costs. Based on the actual
business scenarios of enterprises and combined with the core characteristics of blockchain, such as
decentralized nature, non—modifiability, timestamp evidence, and automatic contract performance, this
paper designs an integrated platform for coal supply chain traceability and settlement. It elaborates
on the design background, overall architecture, core functional modules, key technical solutions, and
application value, aiming to solve the problems of difficult traceability, slow settlement, and weak trust
throughout the entire process of coal procurement, transportation, quality inspection, storage, and
settlement for large—scale energy and fuel logistics enterprises, providing practical references for the
digitalization and trustworthiness transformation of such enterprises.

Keywords : blockchain; coal supply chain; traceability management; fuel logistics platform
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Dynamical Analysis of a Ecological Model with RPS Cyclic Effect
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Abstract : |In this paper, a novel stochastic ecological model with RPS cyclic effect is considered. Using some
theories of stochastic differential equations, we study the existence and uniqueness of positive solution
of the model, and demonstrate the positive solution is stochastically bounded.
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An Exploration of Resource Management and Control Models for Engineering
Projects under the Green and Low-Carbon Concept

Liang Dan
Shanxi Lu'an Chemical Industry Group, Changzhi, Shanxi 046000

Abstract : The integration of green and low-carbon principles into every stage of engineering project
implementation has imposed more stringent requirements on areas such as project resource allocation,
energy utilization, and on-site management. Traditional resource management approaches often
focus primarily on controlling costs, schedules, and consumption; as a result, they frequently overlook
material waste, energy waste, and the environmental impacts arising from construction activities. To
establish a comprehensive lifecycle—based resource management model, it is essential to incorporate
low—carbon objectives into all phases—including project planning, procurement and supply chain
management, construction organization, and performance evaluation. By leveraging tools such as
detailed material management, dynamic energy monitoring, coordinated equipment scheduling, and
digital tracking, organizations can enhance resource utilization efficiency and help engineering projects
achieve the synergistic improvement of economic, managerial, and environmental benefits.

Keywords : green and low-carbon; engineering projects; resource management and control; precision
management; digitalization
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Research on Automated Monitoring Methods for High Voltage Electrical
Equipment Faults in Power Systems

You Huayi, You Ting
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Abstract : High voltage electrical equipment is the main part of the power system transmission and distribution
process, and its operation directly affects the safe power supply status of the entire power system.
The traditional manual inspection and regular inspection modes have many drawbacks such as
lag, strong subjectivity, high missed detection rate, and high false detection rate, which cannot meet
the daily, accurate, and all-weather operation and maintenance requirements of smart grids. This
article takes the common fault mechanisms of high—voltage electrical equipment as the starting point,
comprehensively sorts out the main principles and application characteristics of mainstream automation
monitoring technology, studies the problems of current monitoring methods in practical engineering,
and proposes targeted improvement measures from the aspects of multi-source data fusion, feature
optimization extraction, intelligent algorithm iteration, and monitoring system improvement. It builds a
high—voltage equipment fault automation monitoring system that can adapt to complex power grid
conditions, providing theoretical basis for improving the accuracy of power equipment fault prediction,
reducing equipment operation and maintenance risks, and ensuring the safe and stable operation of
power systems.

Keywords : power system; high voltage electrical equipment; fault monitoring; automation technology;
intelligent operations
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Comprehensive Management and Maintenance Technology for Power Grid

Power Quality Disturbances Induced by Fan Converter Failures

Shi Haojie
Xinjiang Longyuan New Energy Co., Ltd.,Urumugi , Xinjiang 830000

As the scale of wind power integration into the grid continues to expand, wind power converters—
serving as the core power electronic devices that bridge wind turbines to the grid—play a pivotal
role in ensuring the stable operation of the grid's power quality and the safety of wind power
integration. These converters operate under complex, long—term conditions—including varying wind
speeds, fluctuating loads, and alternating high—and low-temperature environments—which can
easily lead to issues such as power module failure, DC—side voltage anomalies, improper control
strategy implementation, or sensor malfunction. Such failures can subsequently induce power
quality disturbances—such as grid harmonic distortion, voltage fluctuations and flicker, three—
phase imbalance, or sudden voltage surges or drops—thereby posing a serious threat to the stable
operation of regional power grids and the safety of electrical equipment. This paper systematically
analyzes the typical fault types encountered in wind power converters and the mechanisms by which
these faults trigger power quality disturbances in the grid. It proposes a comprehensive management
approach encompassing root—cause prevention and control, process—based mitigation, and end—
point remediation, while also optimizing and adapting refined maintenance techniques to specific field
conditions. Through the analysis of real-world engineering fault cases, the paper verifies the feasibility
and practicality of these technical solutions, providing a valuable technical reference for power quality
management and converter fault diagnosis and maintenance in wind farms.

wind power converter; equipment fault; power quality disturbance; comprehensive
mitigation; maintenance technology
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Analysis of Causes of Differential Protection Malfunction in Large Thermal
Power Units and Preventive Measures

Wen Shiyou
Guizhou Zhijin Pingyuan Clean Energy Co., Ltd., Bijie, Guizhou 552100

Abstract : As the main protection for generators and main transformers, the differential protection of large
thermal power units undertakes the core task of quickly cutting off faults within the unit. The stability
of the protection action directly affects the grid connection safety and power supply quality of the unit.
Currently, most thermal power units have participated in deep load shedding operation, with frequent
unit startups and shutdowns and large fluctuations in load. The complex transient operating conditions
are prone to cause abnormal actions of the differential protection. Protection malfunction not only
leads to unplanned unit shutdowns, increases unit operation and maintenance costs, but also interferes
with the load balance of the regional power grid. This paper, based on the actual operation conditions
of thermal power units, systematically sorts out various inducing factors of differential protection
malfunction, analyzes problems existing in multiple dimensions such as operating conditions, equipment
performance, circuit configuration, and setting logic, and proposes targeted preventive and optimization
measures based on actual on—site operation, which can effectively reduce the probability of protection
malfunction in the relay protection system of thermal power units and improve the operational reliability
and stability of the relay protection system of thermal power units.

Keywords : large thermal power units; differential protection; protection malfunction; relay protection
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Analysis of Leakage Causes of Water-Cooled Tubes in A 600MW Unit Boiler
and Preventive Measures

Yin Zhengwan
Guizhou Xidian Electric Power Co., Ltd. Qianbei Power Plant, Bijie, Guizhou 551800

Abstract : The water—cooled tubes of a 600MW supercritical coal—fired unit boiler are the core heat—absorbing
components of the furnace. They are constantly exposed to high—temperature flue gas scouring, medium
pressure impact, and complex stress effects. Leakage faults are common defects of pressure—bearing
equipment during the operation of the unit. Leakage of water—cooled tubes can cause fluctuations in
furnace negative pressure, sudden changes in flue gas parameters, forced low—-load operation of the
unit, even shutdown, and in severe cases, non—planned shutdown of the boiler, directly threatening the
safety, stability and economic operation of thermal power units. This paper takes a 600MW supercritical
unit that has been in operation for many years as the research object, combines the actual operating
conditions of the unit and maintenance cases, and sorts out the leakage causes of water—cooled tubes
from various aspects such as wear, corrosion, thermal fatigue, welding defects, and improper operation
adjustment. It summarizes the methods for fault detection and emergency handling, and formulates
regular operation control, maintenance improvement, and equipment renovation preventive measures for
different operating conditions to effectively reduce the occurrence rate of water—cooled tube leakage
faults and ensure the long—term stable operation of the unit.

Keywords : 600MW unit; boiler; water-cooled tube; leakage fault
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Research on Electrical Fault Diagnosis Method for Thermal Power Plants
Based on Fault Recording
Zhang Rongping
Guizhou Xidian Electric Power Co., Ltd. Qianbei Power Plant, Bijie, Guizhou 551800

Abstract : With the continuous increase in the capacity of thermal power units and the tightening of grid integration
standards, the structure of the electrical system in power plants has become increasingly complex,
and the probability of various short—circuit faults, equipment abnormalities, and circuit disturbances
has also increased. The fault recording system can collect waveform data, parameter changes, and
timing information of the entire process of electrical faults, and is the main carrier for electrical fault
traceability analysis and precise diagnosis. The traditional manual fault diagnosis method is slow
and has low accuracy, which cannot meet the requirements of rapid location and precise analysis of
complex faults. This paper mainly sorts out the application logic of fault recording data, analyzes the
common electrical fault types in thermal power plants, studies the refined diagnosis method based on
recording data, analyzes the technical problems existing in the current diagnosis work, and proposes
methods to improve data processing, judgment process, and diagnosis system to improve the
accuracy and handling speed of electrical fault diagnosis in thermal power plants, and ensure the safe
and stable operation of the units and the grid.

Keywords : thermal power plant; fault recording; electrical fault; fault diagnosis
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Research on Common Problems and Solutions in the Operation of
Hydroelectric Engineering
Yang Congying
China Gezhouba Group Second Engineering Co., Ltd., Chengdu, Sichuan 610091

Abstract : Taking a small and medium-sized water diversion hydropower station that has been in operation for
18 years as the research object, based on the operation ledger, defect records, and maintenance
data from 2019 to 2023, this paper analyzes the operational problems caused by equipment aging,
operation management, and environmental factors, and proposes targeted improvement measures.
The results showed that there were 16, 7, 9, and 11 occurrences of rotor cavitation, stator insulation
aging, relay protection component attenuation, and pressure tube corrosion, respectively. The average
amount of abandoned water per stator insulation fault was 218000 kW - h. By implementing anti
abrasion treatment, insulation online monitoring, protection device updates, pipeline anti—corrosion,
management closed—loop optimization, and environmental risk protection, the number of environmental
anomalies will decrease from an average of 15 per year before implementation to 7 per year in
2024, a reduction of 53.3%, and the power generation benefit guarantee rate will increase from
94.6% to 97.1%. Research has shown that technological upgrades, responsibility implementation,
and coordinated environmental governance can effectively improve the operational reliability and
comprehensive benefits of old hydropower stations.

Keywords : water diversion hydropower station; equipment aging; operation management; environmental
risks; technical transformation
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