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Application and Energy-Saving Effect Evaluation of Variable Frequency Speed
Regulation Technology in the Operation of Fans and Pumps in Power Plants

Dong Helun
Fuxin Power Generation Co., Ltd., Fuxin, Liaoning 123000

Abstract : With the rapid development of the power industry, energy consumption in power plants has become
increasingly severe. Among them, fans and pumps are important energy consuming devices in power
plants, and energy—saving transformation of them is of great significance. This article conducts a more
in—depth study on the use of variable frequency speed regulation technology in power plant fans and
pumps, analyzes its energy—saving effect, first introduces the working principle and characteristics of
variable frequency speed regulation, analyzes the current operating status of fans and pumps in power
plants, and points out their existing problems; Then, a detailed discussion was made on the application
scenarios, transformation processes, and control strategies of frequency conversion technology in
fans and pumps. A set of scientific evaluation indicators and methods were established, and other
benefits generated by the project were quantitatively analyzed based on examples; Finally, some
problems that arise in practical applications are analyzed and corresponding solutions are provided.
According to the survey, the use of frequency conversion technology for energy—saving renovation of
power plant fans and pumps has achieved good results. As a technology worth promoting, it plays a
very important role in promoting the green and low—carbon development of power plants in China.

Keywords : power plant; variable frequency speed regulation technology; fan; water pump; energy
saving effect; application
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Analysis of Key Technologies for Safety Control in High Slope Construction of
Large Hydropower Stations

Zhao Hai
Sinohydro Bureau 4 Co., Ltd. Xining, Qinghai 810000

Abstract :

The construction process of high slopes in large hydropower stations is characterized by complex

geological conditions, significant construction disturbances, and notable impacts from the natural

environment, which can easily lead to slope instability and safety accidents. To ensure construction

safety, it is necessary to establish a scientific slope stability evaluation system, reasonably classify risk

levels, and adopt technical means that combine active and passive protection. Through the integrated

application of real-time monitoring, information management, and intelligent early warning systems, the

safety control level of high slope construction can be effectively improved, the probability of geological

disasters can be reduced, and the smooth progress of the project and the safety of personnel can be

ensured.
Keywords :
early warning

large hydropower station; high slope; construction safety; stability control; monitoring and
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Configuration Strategy of Energy Storage Systems in Integrated Design of
Charging Piles
Xiao Xiangyun, Ma Yanli
Zhengzhou Electric Power Technology College, Zhengzhou, Henan 451450

Abstract : The configuration strategy of energy storage systems (ESS) in the integrated design of charging piles
determines the actual effectiveness of the photovoltaic—storage—charging (PV—-SC) system. This study
systematically analyzes the dual value of ESS in suppressing photovoltaic fluctuations and optimizing
grid load. Combining the configuration principles of ESS in the integrated design of charging piles, a
three—dimensional framework of capacity matching, grid synergy, and scene adaptation is proposed,
and the differentiated configuration requirements of different charging scenarios are discussed in detail.
At the technical path level, key technical bottlenecks such as the selection of coupling modes for the
PV-SC system architecture and intelligent control algorithms have been broken through, and innovative
modular safety protection and elastic expansion schemes have been proposed. The practice orientation
focuses on land intensification and economic optimization paths, and the standard system partially
constructs an open and collaborative industrial ecological framework, thus providing strong theoretical
support and technical routes for the sustainable development of integrated charging pile design.

Keywords : energy storage system; charging pile; pv-storage-charging; photovoltaic power generation
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Analysis of the Application of Variable Frequency Speed Regulation
Technology in Electrical Control and Motor Drive Energy-saving Systems

Yang Pen
CRRC Ziyang Locomotive Co., LTD., Ziyang, Sichuan 641300

Abstract : Atpresent, we are in a situation of energy shortage. At this time, energy conservation and consumption
reduction of electrical control and motor drive systems have become important issues in the industrial
field. Variable frequency speed regulation technology, with its advantages of dynamically adjusting
motor speed and providing energy on demand, has demonstrated remarkable energy—saving effects
in this field. This article expounds the basic principles of variable frequency speed regulation technology
and analyzes its application value in electrical control and motor drive energy—saving systems. Then,
it focuses on discussing the application strategies of this technology in different scenarios, including
fan and pump loads, machine tools, and lifting machinery, etc. Finally, it looks forward to the future
development of this technology. It is expected to provide certain reference significance for energy—
saving renovations in the industrial field.

Keywords : variable frequency speed regulation technology; electrical control; motor drive; energy-

saving system; application strategy
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Exploring the Construction Technology of Dynamic Cable Laying for Floating
Offshore Wind Power
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China Energy Engineering Group Guangdong Electric Power Design Institute Co., Ltd., Guangzhou, Guangdong
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Abstract : With the development of offshore wind power towards deeper waters, floating technology for offshore
wind power has become the future trend of offshore wind power development due to its ability to
adapt to environmental conditions such as large water depth and low pollution, and is a new direction
for offshore wind power development. As a key "lifeline" connecting floating platforms with fixed
offshore substations or power grids, the laying and construction technology of dynamic submarine
cables (also known as dynamic output cables) directly affects the safe and stable operation of
the entire wind farm. This article takes the laying construction technology of offshore floating wind
power cables as the research object, studies the difficulties, key technologies, key equipment, and
construction quality control points of offshore floating wind power cable laying construction, and
analyzes and proves them with engineering examples to accumulate experience for offshore floating
wind power cable laying construction technology.

Keywords : floating offshore wind power; mobile submarine cable; construction layout; power
deployment; ROV; fatigue control
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Analysis of Operation and Maintenance of Wind Turbines in Electrical
Equipment of Wind Farms

Zhao Haiqi
Hainan Jinpan Smart Technology Co., Ltd., Haikou, Hainan 570100

Abstract : The electrical equipment of wind farms, which are exposed to complex meteorological environments
for a long time, bears the dual effects of alternating loads and electromagnetic stress. As the hub of
energy conversion, the wind turbine exhibits highly dynamic operating characteristics in its internal
gearbox, generator, and converter system. The field of equipment maintenance is facing technical
bottlenecks such as insufficient efficiency of traditional manual inspections and lagging fault warnings,
and there is an urgent need to build a full life cycle management system. This article focuses on the
operation and maintenance mechanism of wind turbines. By analyzing the synergy between equipment
degradation laws and maintenance strategies, it explores the technical path to improve the availability
of wind power equipment, thus providing theoretical support for optimizing the operation and
maintenance mode of new energy stations.

Keywords : wind farm; electrical equipment; wind turbine; operation and maintenance
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Analysis and Handling Scheme of DCS Network Fault in a Power Plant of SPIC

Abstract :

Keywords :

An Lei

Shanghai Xinhua Control Technology Group Co., Ltd., Shanghai 200000

This paper conducts an in—depth analysis on the sudden DCS (Distributed Control System) network

fault in a power plant of SPIC, aiming to identify the root cause of the fault and propose a systematic

handling scheme. When the fault occurred, operators were unable to monitor and operate the

equipment in the controller. The core cause of this network fault is the mixed use of gigabit network

and 100—megabit network. Specifically, the analysis is summarized from aspects such as the problem

of OPUS5 station, failure of switch function, impact of industrial control security guard, and poor

network environment. Through the analysis of on-site alarm history records and the investigation of

on-site DCS network equipment, a systematic solution is put forward, which provides a reference for

the stable operation of DCS networks in similar power plants.

power plant; DCS network fault; analysis; handling scheme
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Application Research on Energy Saving and Consumption Reduction
Technology of Steam Turbine Unit in Thermal Power Plant
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Abstract : This paper examines energy—saving and consumption-reduction technologies for steam turbine
units in thermal power plants, covering technical applications such as flow system retrofitting, waste
heat recovery, and auxiliary equipment optimization, along with application principles including cost
control, solution adaptation, and safety compliance. The study further explores implementation
strategies including monitoring system establishment, phased renovation, parameter optimization, and
effectiveness evaluation. It demonstrates that these measures can significantly enhance operational
efficiency of steam turbine units, providing comprehensive technical support for achieving high—
efficiency and low—carbon operation in thermal power plants.

Keywords : thermal power plant; steam turbine unit; energy conservation; flow system; waste heat
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Abstract :

Most of the BD—3 RSMC terminals use temperature—compensated crystal oscillators(TCXO) as

the frequency reference. Due to the clock drift effect, the output frequency of the temperature—

compensated crystal oscillator may shift over time, which may affect the normal operation of the

equipment in severe cases. This paper quantitatively analyzes the impact of clock difference on

the transmission frequency based on the conventional RSMC terminals, and designs two methods

for clock difference measurement from the perspective of engineering application, A compensation

strategy based on software solution is designed to calibrate the transmission signal frequency.The

actual test results have proven the effectiveness of the strategy.
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Abstract :

With the accelerated digital transformation of electricity services, users' differentiated needs are

becoming increasingly prominent. This article takes the Zhangjiakou area as the research object and

proposes the construction of a "data—driven, precise adaptation" hierarchical management mechanism

for online State Grid users, combining regional power grid characteristics and user behavior data. By

analyzing users' electricity consumption characteristics, service preferences, and regional development

needs, a multi—-dimensional layered index system is designed, and hierarchical management goals

and implementation paths are clarified. The aim is to improve service efficiency, optimize resource

allocation, and provide theoretical support and practical reference for the refined upgrading of regional

electricity services.
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Discussion on Fault Diagnosis and Prevention of Steam Turbine Equipment
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Abstract : As a core power equipment in the fields of electricity and chemical industry, the operational stability
of steam turbines directly affects the safety and efficiency of production systems. This article
systematically analyzes the mechanisms and diagnostic methods of common faults such as abnormal
vibrations, oil system failures, and blade damage in steam turbines. It constructs an integrated
"diagnosis—warning—maintenance" management system from three dimensions: condition monitoring,
data analysis, and prevention strategies. By integrating technical means such as vibration analysis, olil
detection, and infrared thermal imaging, it provides practical references for improving the reliability of
steam turbine equipment.

Keywords : steam turbine; fault diagnosis; condition monitoring; preventive maintenance; equipment reliability
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Analysis of the Impact of Zero Output Transformation of Low Pressure
Cylinder in Steam Turbine on Unit Economy
An Pengbo

Huaneng International Power Co., Ltd. Yingkou Power Plant, Yingkou, Liaoning 115000

Abstract :

The zero output transformation of the low—pressure cylinder of a steam turbine is mainly carried out

by optimizing the steam inlet of the low—pressure cylinder, retaining a small amount of steam to meet

the cooling needs, and removing the heat from the blast. This technology can effectively improve the

heating capacity of the unit and enhance the flexibility of peak shaving in application. This technological

approach has been applied in cogeneration units with significant results. After the renovation, it can

effectively improve the heating capacity of the unit itself and enhance the overall economic benefits.

However, this technology is still influenced by various factors in its application. Therefore, in the

process of retrofitting it, it is necessary to comprehensively analyze various factors such as technical

feasibility, economy, and safety in order to effectively ensure the long—term and stability of the project

renovation.
Keywords :

steam turbine; low pressure cylinder zero output; economy; cold source loss
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Optimization of Automatic Control Logic for Pneumatic Ash

Conveying System in Coal-Fired Units
Chen Qing
Guoneng Yuedian Taishan Power Generation Co., Ltd., Taishan, Guangdong 529200

Abstract : Pneumatic ash conveying systems are widely used in large thermal power plants both domestically
and internationally. In practical operation, due to the inaccuracy of traditional level meter signals,
many ash removal systems can only rely on time—based loading to complete the conveying process.
This method has not yet resolved issues such as severe waste of air consumption, excessive valve
switching frequency, and wear caused by dilute—phase conveying on pipelines and valves, which
significantly shortens the service life of ash removal systems. This paper introduces the working
principles and control methods of ash removal systems, analyzes the causes of low efficiency in
detail, and proposes optimization schemes for level measurement and control logic in ash storage
pumps. The optimized operational results show a significant improvement in the efficiency of the ash
removal system.

Keywords : pneumatic conveying; material level; control; logic optimization
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Design and System Implementation of Integrated Smart Metering Verification
Control Device

Li Jing, Li Bing, Zhu Xiaochao, Du Peng, Lian Ning
Metrology Center, Yinchuan Power Supply Company, State Grid Ningxia Electric Power Co., Ltd., Yinchuan, Ningxia
750004

Abstract : The integrated smart metering verification control device achieves full control over the metering
verification process through the coordinated work of the meter receiving and dispatching platform
and the smart storage unit. The device utilizes the OpenCloudOS Server 8 system based on the
Linux platform, combined with the SpringBoot and MyBatis frameworks for development. It employs
RFID technology to enable intelligent storage and management of meters. The meter receiving and
dispatching platform facilitates efficient meter information entry and storage through barcode scanning
and intelligent data statistics. The smart storage unit automatically identifies and manages meters using
RFID technology, ensuring efficient control over the entire lifecycle of the meters. The system monitors
and alerts the verification status in real-time, guaranteeing digitization, automation, and efficiency in
the metering verification process. This device not only enhances metering verification efficiency but
also ensures data accuracy and security, providing innovative solutions for metering management.

Keywords : smart metering; verification control; RFID technology; storage unit; digitization
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Adjustment and Maintenance of the Retaining Ring and Hanging Ear During

the Overhaul of a 660Mw Steam Turbine

Wang Liangrui

Nayong Power Plant of Guizhou Jinyuan Co., Ltd. of State Power Investment Corporation, Bijie, Guizhou 553303

Abstract :

Keywords :

With the development of China's economy, the demand for electric power resources in society is
increasing day by day. The 660MW supercritical steam turbine unit plays an indispensable role
in China's electric power production. In domestic 660MW supercritical steam turbine units, the
suspension—type support is commonly used for the carrier ring inside the cylinder, and this support
method adopts a double-side hanging ear structure. During the maintenance process of the unit,
the adjustment of the hanging ears on both sides of the carrier ring is particularly important. There
are many hanging ears on the unit, and the maintenance and adjustment workload is heavy, which
requires high technical skills from maintenance personnel. This article mainly combines on-site
maintenance work experience, taking the first—stage intermediate pressure carrier ring as an example,
to describe the measurement of the expansion gap and anti—-bounce gap of the hanging ears, as well
as the details to be noted during the adjustment of relevant gaps. Standard maintenance processes
can provide strong guarantees for the safe, stable, and efficient operation of equipment.

660MW supercritical unit; suspended support; hanging ear; expansion gap; anti-bouncing

gap; maintenance process; safe operation
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Analysis of the Applicability and Economic Viability of Wind-solar
Complementary New Energy Systems in Remote Areas

Zhang Quanyue, Chen Hang
Guizhou Jinyuan Smart Energy Co., Ltd., Guiyang, Guizhou 550018

Abstract : In the current stage, we are in an era of global energy structure transformation towards clean energy.
Wind-solar complementary new energy systems, with their renewable, environmentally friendly,
and efficient utilization of natural resources characteristics, have become an important solution for
addressing energy supply issues in remote areas. Based on this, this paper combines the geographical
environment, energy demand, and existing energy supply status of remote areas to deeply analyze
the applicability of this system in remote areas, including resource compatibility, technical feasibility,
and environmental friendliness among other aspects. Then, from the perspectives of initial investment,
operation and maintenance costs, energy benefits, and social benefits, it thoroughly discusses its
economic viability.

Keywords : hybrid renewable energy system combining wind and solar power; remote areas; applicability;

cost-effectiveness; energy supply
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Practice of Intrinsic Safety Design and Full-Process Management and Control

of Coal-Fired Power Plant Boilers Based on Risk Precontrol

Guo Qiang, Su Chengwei
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Abstract : This paper focuses on the practice of intrinsic safety design and full-process management and
control of coal-fired power plant boilers based on risk precontrol. It elaborates on the overall
strategy of risk precontrol in the design stage and explores the specific design points for achieving
intrinsic safety. In terms of full-process management and control practices, the paper introduces the
construction of a full-process risk precontrol management and control system. Detailed explanations
are provided for risk precontrol measures in stages such as operation, maintenance and repair,
emergency management, and post—accident control. Additionally, the paper analyzes the application
of digitalization and intelligent technologies such as digital twin technology, big data and artificial
intelligence, and integrated safety management information platforms in risk precontrol of coal-fired
power plant boilers. The research aims to provide theoretical and practical references for improving the
safety performance of coal—fired power plant boilers and ensuring their safe and stable operation.

Keywords : coal-fired power plant boilers; risk precontrol; intrinsic safety design; full-process management

and control
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