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Study on Flexible Terminal Voltage Compensation Converter for Low-voltage
Power Consumers in Weak Distribution Power Grid

CHEN Jianguo, YANG Jiawei, XU Zhenzhen®
(DEC Academy of Science and Technology Co.,Ltd., 611731, Chengdu, China)

Abstract: In order to address the problem of low voltage at the end of rural distribution lines, this paper proposes a flexible
compensation device for end voltage. Firstly, establish mathematical models for its series and parallel sides through its
typical topological structure; On the basis of its mathematical model, a voltage and current dual loop decoupling control
model was established. Secondly, a simulation model of the terminal voltage flexible compensation device was built in
simulation software, which achieved rapid compensation and dynamic adjustment of low and high load voltages. The
correctness of the mathematical model and control strategy was verified. Finally, a voltage flexible compensation device
experimental platform was established to further verify the effectiveness of the voltage flexible compensation device for
load voltage compensation through experiments.

Keywords: distribution lines; low-voltage issues; voltage flexible compensation; decoupling control
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Progress of Sealing Research on Proton Exchange Membrane Fuel Cell Stack

ZHANG Juan'?, LI Hang" 3, LI Tuanfeng® ?, WANG Liangliang', ZHANG Wei'

(1.Dongfang Electric (Chengdu) Hydrogen Technology Co., Ltd., 611731, Chengdu, China;
2.Long-Life Fuel Cell Key Laboratory of Sichuan Province,611731, Chengdu, China;
3.Dongfang River Gorges capital Co., Ltd., 100080, Beijing, China;)
Abstract: The sealing performance of proton exchange membrane fuel cell (PEMFC) stack is directly related to the safety,
reliability, and durability of the stack. This paper takes the sealing design, sealing material selection and sealing process
route as the research objects, comprehensively reviews the research progress of the sealing technology of the PEMFC
stack. The suggestions on the selection of sealing materials and the development direction of future sealing technology
routes are put forward, which provides a theoretical reference for the design and verification of long life and high
performance fuel cell stack seals.

Key words: proton exchange membrane; fuel cell stack; sealing design; material selection; process route
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Insulation Cover Material in High Purity Tin Medium Frequency Volatilization
Process Impact on Purification Effect
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( Eastern Electric (Leshan) e half high pure Materials Co., Ltd., 614100, Jiajiang, Sichuan, China )

Abstract: Research on the purification effect of insulation covers made of graphite, quartz, and corundum in the medium
frequency volatilization process of high-purity tin. Research has shown that the insulation cover made of corundum
material has the best purification effect on impurities in high-purity tin, has good economy, and is safer. The impurity
elements such as S, Mg, Zn, As, Cd, Pb, Sb, Bi, In in the tin purified by using this material's insulation cover can be
reduced to the lowest value, providing guarantee for the subsequent preparation of ultrapure tin with a purity of over
99.999 99 % in high-purity tin processes.
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Resource Recycling Technologies of Waste Plastics

ZHENG Mingmei', ZHUANG Yuanfa'?, QIN Jiawang'
(1. Dongfang Boiler Co., Ltd., 643001, Zigong, Sichuan, China;

2. Clean Combustion and Flue Gas Purification Key Laboratory of Sichuan Province, 611731, Chengdu, China)

Abstract: The research progresses of waste plastics resource recycling technologies are reviewed. The principle,

characteristics and existing problems of each technology are introduced from two aspects of physical and chemical

resource utilization. It is proposed that under the current background of carbon peak and carbon neutralization, the

resource utilization technology with low cost, high added value of products and energy saving and carbon reduction is the

key research direction of waste plastics resource utilization in the future.

Key words: waste plastics; physical resource utilization; chemical resource utilization
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Design of Corrosion Product Filtration System for Reactor and Primary
System Based on Physical Removal Method

SU Zhiyong!, QU Deqing?, GONG Jian?, LUO Yiming’, DING Ran', LONG Tao'
(1.Nuclear Power Institute of China,610065,Chengdu;2.Unit 92730 of the People's Liberation Army,572099,Sanya )

Abstract:With the increase of the service life of nuclear reactors, the inner surface of the equipment, pipes and valves of
the reactor primary circuit system has some spalling, forming corrosion products suspended in the coolant and eventually
becoming activated corrosion products. With the continuous increase of activated corrosion products, the total solid level
in the coolant and the spatial dose level in the reactor building will increase, which will also have a certain impact on the
operation of the equipment. In order to solve this problem, a parallel branch is added to the primary system, and a
corrosion product filtration system is set up in the branch, and the corrosion products in the coolant are constantly filtered
and removed by physical removal method, thus reducing the total solid level in the coolant. For the filter of corrosion
product filtration system, the simulation of single-layer solid-liquid two-phase separation of the filter was carried out by
finite element method using the disc results. The engineering application verification shows that the corrosion product
filtration system designed in this paper can effectively reduce the total solid level in the coolant, indicating that the effect
on the decontamination of corrosion products in the coolant is obvious.

Key words: reactor and primary system filtration system; corrosion product; physical removal;filter; finite element method
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The Experimental Study on Resistance Characteristics of Shell Side of
Once-through Steam Generator

JIANG Fengming!, WU Zhiguang®, DAI Wenhua', FAN Jun', WANG Bo'
(1. Dongfang Electric Corporation Limited, 611731, Chengdu, China; 2. China Institute of Atomic Energy, 102413, Beijing, China)

Abstract: In this paper, the local resistance characteristics of the shell side of the once-through steam generator were
studied based on the scaling analysis method. The test equipment overall pressure drop and segmented pressure drop
under different working conditions were measured, as well as the flow rate, temperature, pressure and pressure drop data
of each complex key component, such as the inlet and outlet nozzles, the flow board equalization and the inlet and outlet
flow distribution equipment. The relationship between the total resistance coefficient of the steam generator test body and
the Reynolds number was fitted. The results of this paper could provide verification and support for the CFD calculation
method of the once-through steam generator.

Key words: steam generator; the local resistance characteristics of the shell side; scaling analysis; experimental research
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KEIR: T WRENE, RIS
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Defect Analysis of Ultrasonic Testing for Low Voltage Rotor in a Nuclear Power
Plant

CAO Han, YANG Peiping, YANG Ling, QI Naibin, HE Jiangnan, CHEN Dan, ZHAO Li
(Dongfang Trubine Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract:In this paper, internal defects of low-pressure welded rotors in a nuclear power plant are taken as an example.
The principle of simulating defects in engineering is introduced, and the method and process of checking the safety of
rotors by using fracture mechanics theory are introduced. Finally, according to the evaluation results, the existence of
internal defects does not affect the service life of rotors.

Key words:the rotor; fracture mechanics; defect analysis
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I BH HAE FEx AL A IEFS

FHRSEAFRATES (KX ) ZgEFRAR, KX 430223

E: ACP100 B3 X AR S B AN —HRAITELEH, RMEHE R B R, A58 2ESRRAFEHE S,
BHBLENIFETE, FBRG, REFTRAGEHM IR, RELS I ZHBRETHHIE, B0 THERARAHIFETH
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KA ACP100; g SERMAM; FETH

FESES: TM623.4 RAFRIRES: A XEHS: 1001-9006 (2024) 04-0035-03

Research on Welding Deformation of ACP100 Cores Shroud

WANG Sheng, TANG Lian, PU Chunmei, SHU Huaan, DU Fan, LIU Yang, SUN Shiyang
( Dongfang Electric (Wuhan) Nuclear Equipment Co., Ltd., 430223, Wuhan, China )

Abstract: The ACP100 modular small reactor cores shroud is an integrated welded structure, which was first
manufactured in China. Select appropriate welding methods and sequences based on the structural characteristics of the
new cores shroud, and set up dedicated deformation resistant tooling. Based on the welding deformation data of each
process stage, the welding deformation patterns of the cores shroud were summarized and analyzed, providing data
reference for the subsequent manufacturing of similar structure cores shroud.

Key words: ACP100; cores shroud; welding deformation
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Asynchronous Collaborative Data Migration Method for Wind Farm Monitoring
System

WANG Jing, GAO Zhonghua
(Dongfang Electric Wind Power Co., Ltd.,618000, Deyang, Sichuan, China)

Abstract: This thesis presents an innovative asynchronous collaborative data migration method for wind farm monitoring
system and its supporting device, which aims to solve the problems of inefficiency and poor system stability in the
traditional data migration process. This method covers preprocessing from the source host to the target host, multi-task
parallel data migration based on migration policies, and integrity verification of the target host database after migration. In
particular, it contains key steps such as environment detection, data extraction and conversion, validation of data
conversion results, database backup and table clearing. Through efficient task orchestration and scheduling, this method
significantly reduces the workload of the operators, while ensuring the seamless connection and smooth operation of the
old monitoring system and the new intelligent system. This study provides an efficient and reliable solution for data
migration of wind farm monitoring system in the process of intelligent upgrade, which has important practical application
value and innovative significance.

Keywords: wind power monitoring system ; task organization; data migration; asynchronous collaboration
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Economic Analysis of Ammonia Fuel and Experimental Analysis of
Coal-ammonia Blending and Combustion

WEI Geng!,ZHAO Shuo'*, WANG Xingbo’, WANG Yong', WNAG Xin’

(1. Clean Combustion and Flue Gas Purification Key Laboratory of Sichuan Province, 611731, Chengdu , China;
2. School of Mechanical Engineering, Shanghai Jiaotong University, 200240, Shanghai, China)

Abstract: Currently, countries around the world are increasingly concerned about greenhouse gas emissions. In the
context of China's "dual carbon" goals, it is imperative to fully utilize low-carbon or zero-carbon fuels. Ammonia, as a basic
chemical industry zero-carbon fuel, has the characteristics of large production, easy liquefaction, long-term storage,
long-distance transportation, and zero carbon emissions. Coal mixed with ammonia combustion can reduce the CO:
emissions of coal-fired boilers. This paper conducts an economic analysis of the production costs of ammonia fuel, and
then analyzes the technology of coal mixed with ammonia combustion in boilers. The study found that the production cost
of green ammonia is mainly affected by electricity prices. When the electricity price drops below 0.1 kW-h, it can replace
natural gas. When coal is mixed with ammonia combustion, the ratio of ammonia-coal mixing and the different grading
levels will affect the emission of NOx. Under the air non-grading combustion conditions, when the ammonia mixing ratio
increases, the NOx emission decreases. Under the air grading combustion condition, it can be found that the tail gas NOx
emission increases with the increase of NHs co-combustion ratio, but the effect of NH3 addition on the increase of NOx
emission gradually disappears with the increase of the burnout air position ratio.

Key words: ammonia fuel; economic analysis; coal-ammonia blending; NOx emissions
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A Diagnostic Technique for Dust Accumulation and Blockage in Air
Preheaters Based on Multimodal Image Fusion

XU Youbo', CHEN Huan', WANG Zhengjie', GUO Guangliang®
(1. DEC Academy of Science and Technology Co.,Ltd., 611731, Chengdu, China;
2. Dongfang Electric Group Dongfang Boiler Co., Ltd., 611731, Chengdu, China)

Abstract: In the context of energy structure transformation, combined with practical engineering needs, a set of air
preheater ash blockage diagnosis system based on image and data feature fusion is formed by combining
advanced image analysis methods to prevent blockage and online monitoring of rotary air preheaters in coal-fired
units. This system monitors the degree and development trend of local and overall blockage of air preheaters,
ensuring their safe operation and improving the intelligence level of operation and maintenance, Provide technical
support for the steady transformation of China's energy structure under the "dual carbon" strategy.

Key words: air preheater; ash blockage; visual monitoring system; image processing; neural network algorithm
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Research of Design and Manufacture of Steam Path Dimensions of Turbine
Diaphragme

OU Chu xiong, DUAN Zenghui , ZHANG Rui, ZHANG Zengming
( Dongfang Turbine Co., Ltd., 618000, Deyang, Sichuan, China )

Abstract: This article analyses in detail for diaphragme steam path dimensions of turbine and provides theoretical value of

diaphragme steam path dimensions .This article provides the theoretical basis for examine of turbine diaphragme steam

path dimensions . At the same time, the optimization method of controlling steam passage size in the process of

diaphragm manufacturing and the acceptance method and acceptance criterion of diaphragm steam passage size in

practical application are given, which can be used as reference in practical engineering application.

Key words: turbine; diaphragme; steam path
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Research on SCR Denitration Transformation Technology Scheme for Old

Boiler Units in Overseas Thermal Power Plants
LI Guozhu!, LI Xiaogqin', LI Lingjun’?

(1. Dongfang Boiler Co., Ltd., 643001, Zigong, Sichuan, China; 2. Clean Combustion and Flue Gas Purification Key Laboratory of Sichuan Province,
611731, Chengdu, China)

Abstract: With the continuous development of the economy in underdeveloped regions overseas (such as Central and
Eastern Europe, Africa, and Asia), more and more countries and regions are gradually tightening environmental protection
policies and increasing the emission requirements for air pollutants from thermal power plants. There are a large number
of old boiler units that need to be renovated and equipped with environmental protection devices, and the market potential
is enormous. This article takes the renovation design of Dongfang Boiler's first overseas coal-fired thermal power boiler
unit to install a flue gas SCR denitrification device as an example to introduce the main characteristics and difficulties of
such renovation projects, providing reference and reference for similar environmental protection renovation projects in the
future.

Key words: overseas thermal power plants; old boiler units; denitration transformation
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Study on the Sealing Structure of Steam Turbine Shaft End Gland Body

DONG Hui, WEN Mou, DUAN Zenghui, LI Jichao, OU Chuxiong, WANG Tao
(Dongfang Turbine Co., Ltd., 618000, Deyang, Sichuan,China )

Abstract: In this paper, a sealing structure of steam turbine shaft end gland body was studied. Its characteristics are as

follows: the T-type suspension teeth belong to the contact sealing teeth, which can be freely backed off when stressed. To

a certain extent, the zero clearance seal is realized, which prevents the steam leakage of the steam seal and enhances

the overall sealing performance. The sealing structure is modeled and finite element analysis is carried out. The results

show that the structure can effectively reduce the leakage of steam and improve the overall sealing effect of turbine shaft

end significantly.

Key words: turbine; seal; suspension teeth
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Application of Eccentrically Braced Steel Structure in Denitration Project
YU Youhua *? ,CHEN Ju? ,LIU Xu * ,HUANG Jiarong '? ,HU Liang !> ,HUANG Haitao ?

(1. Sichuan Key Laboratory of Clean Combustion and Flue Gas Purification, 611731, Chengdu ,China; 2. Dongfang Electric Group Dongfang
Boiler Co., Ltd., 643001, Zigong, Sichuan, China; 3. School of Architecture and Engineering, Zhejiang University, 310030, Hangzhou, China)

Abstract: The frame-center braced system of SCR. steel structure has enough structural elastic stiffness to withstand wind.
Be affected by the high seismic intensity, because of the brace does not buckle, the earthquake force is too large,
resulting in the structure internal force and support reaction force too large and the overall structure and foundation cost is
too high. If the brace is allowed to buckle and reduce the seismic effect in the case of fortification intensity and rare
earthquakes, the performance of the brace after buckling will degrade, affecting energy dissipation capacity, resulting in
the loss of necessary lateral stiffness of the structure, and the safety of the structure will collapse. Research on theoretical
basis for eccentrically braced steel structure , in order to solve the contradiction between security and economy, this paper
through the frame-eccentrically braced system in the practical application of steel structure, demonstrates the stage of
elastic structural system satisfy the wind resistance and lateral stiffness and deformation capacity under severe
earthquake demand, the energy dissipation beam section under severe earthquake in the structure of the“fuse”role, in the
main structure with dissipation of earthquake energy, avoid brace to buckle, implements the guarantee subject structure
under severe earthquake necessary safety requirements. Should be eccentrically braced system allows the energy
dissipation beam section buckling, energy consumption reduced the fortification intensity and rarely met internal force and
bearing reaction force of the structure under the earthquake makes the whole structure and the basis of low cost, meet the
demand of the structural safety and economy at the same time, better illustrates the eccentrically braced steel structure in
different types of steel structure in high-intensity region has better promotion value.

Key words: high seismic intensity; eccentrically braced; steel frame; anti-lateral system
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Design and Installation of Assembly Site for Large Generation Equipment
XIE Longfei, LIU Xiang, WU Pan, ZHANG Bin, LUO Xia

( Dongfang Electric East Steam Turbine Co., Ltd.,618000, Deyang, Sichuan, China)
Abstract:According to the problems of low horizontal precision, poor bearing capacity, weak ability to adapt to product
changes, and difficult installation of movable lifting equipment in the assembly site of large power generation equipment,

this paper proposes a new construction technology scheme to ensure the high quality and efficient assembly of the three

main equipment in the subsequent power station.

Key words: generation equipment; assembly site; design; installation
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The Risk Indicator System of Nuclear Power Equipment Land Carriage

XIE Tian
(Nuclear Equipment Purchasing Department Nuclear Power Institude of China, 610213, Chengdu, China)

Abstract: A secure delivery is the necessary prerequisite to the construction of nuclear power plant, which is also the main
target of nuclear equipment purchasing management. According to the experience of other power plant, most equipment
is delivered by land. Therefore the land-carriage risk management and its evaluation system is very important.

This article analysed the construction of risk evaluation system,then discussed the application and effect of this system.

Key words: nuclear equipment; land carriage; source of risk; risk analysis; risk evaluation
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Management Element and Risk Control in Overseas EPC Project
XU Jing

(Dongfang Electric International Corporation, 611731, Chengdu, China)

Abstract:During the execution of EPC projects, each project has different backgrounds and the associated risks vary. It is
necessary to adopt flexible execution methods which are tailored to local conditions, collaboration approaches and the
owner's management level. Project management requires more effective supporting methods. It is crucial to identify and
control potential risks proactively. This article analyzes the problems encountered and the measures taken during the
process of engineering, procurement and construction of the EPC project, which is located in Hai Phong, Vietnam. The
goal is to provide insights and lessons that could help to improve the project management and risk control of the
company's future overseas EPC turnkey projects.

Keywords: EPC; engineering; procurement; construction; construction contractor; risk control
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