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Research on the Preparation of Silver-coated Copper Powder
with Smooth Surface

LIU Ping, MA Baorun, TAN Lei, LUO Heng "

(DEC Academy of Science and Technology Co., Ltd., 611731, Chengdu, China)

Abstract: This article uses the liquid-phase reduction method to prepare silver-coated copper powder, especially using
triethanolamine as the only reducing agent, to obtain smooth surface powder. The results showed that compared to reducing
agents such as Vc, formaldehyde, and glucose, triethanolamine had a moderate reduction rate. The suitable reduction
temperature for triethanolamine is 40 C. If the temperature is too high or too low, the surface roughness will increase. The
reducing agent has strong compatibility with reaction pH and is suitable for pH 5 to 10. By incorporating silver source quality
into the design, the 15 % ~30 % silver-containing powder can be prepared. The 30 % silver containing silver-coated copper
powder still has better antioxidant properties than the 15 % silver containing silver-coated copper powder.

Key words: silver-coated copper powder; conductive powder; silver content; oxidation resistance
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Research Progress and Performance Enhancement Technologies of
Magnesium-based Hydrogen Storage Materials

RUAN Xiaoli, LIAO Xiaodong, LIU Shuyi, HE Ping, LI Mingke

(DEC Academy of Science and Technology Co., Ltd., 611731, Chengdu China)

Abstract: The core scientific challenge of the magnesium hydride (MgH,) system stems from its intrinsic thermodynamic-
kinetic dual constraints, which include excessively strong Mg-H bonding leading to a persistently high dehydrogenation
enthalpy, while the synergistic deterioration of the surface hydrogen molecule dissociation energy barrier and the bulk
hydrogen diffusion rate collectively cause the material to rely on high-temperature driving and exhibit sluggish reactions
under actual working conditions. Researchers have developed various modification strategies, including nanostructuring,
alloying design, catalytic modification, and interface engineering. This review summarizes the latest global research
progress systematically, which provides a detailed analysis of the working principles of different modification methods and
proposes future research directions prospectively. The aim is to establish a theoretical foundation for breakthrough
advancements in high-performance magnesium-based hydrogen storage materials and outline feasible technological
pathways.

Key words: magnesium-based materials; hydrogen storage properties; research progress
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High Temperature Mechanical Properties of Preplated Nickel SPCC
Steel used as 4680 Cylindrical Battery Shell

LIU Qi, XIAO Weijian, ZHOU Qiuling
(Guangzhou GRG Metrology & Test Co. , Ltd, 510627, Guangzhou, China)

Abstract: Currently, the investigation into the characteristics of pre-nickel-plated SPCC (steel plate cold common) material
utilized in the casing of the 4680 cylindrical battery predominantly revolves around aspects such as the nickel-plating layer’ s
thickness, corrosion resistance, the adhesion strength between the coating and the substrate, and voltage stability, among
others. Nevertheless, the existing body of research remains inadequate in addressing the alterations in the material’ s
mechanical properties under high-temperature conditions. Through the implementation of high-temperature tensile testing,
metallographic observations, and fracture morphology analyses, a comprehensive examination of the material’ s mechanical
property limits at elevated temperatures was conducted. The findings of this study reveal that when temperatures surpass
600 C, the use of such materials as the casing for 4680 cylindrical batteries may pose significant safety hazards.
Furthermore, the outcomes of the microstructure observations and fracture morphology analyses robustly substantiate that
changes in the internal microstructure serve as the pivotal factor influencing alterations in mechanical properties. The
research findings presented in this paper hold considerable reference significance for directing the practical application
environment of this material within the realm of battery casing manufacturing.

Key words: preplated nickel SPCC steel; tensile test; metallographic analysis; fracture analysis
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Research on the Importance of Structure and Operating
Parameters of Air-cooled Fuel Cells

. 1,2 1,2 1,2 . 1,2
ZHU Ding"~, LIU Yu"~, HU Jun"~, KONG Hongbin"
(1. Dongfang Electric(Chengdu) Hydrogen Technology Co. , Ltd. , 611731, Chengdu, China;

2. Hydrogen Electricity Interconversion Key Laboratry of Sichuan Province, 611731, Chengdu, China)

Abstract: The flow channel structure and operating parameters significantly affect the performance of air-cooled fuel cells.
This study focuses on a typical air-cooled fuel cell structure and constructs a numerical model to calculate nine key
structural and operational parameters, including the porosity of the gas diffusion layer, the wetting angle of the gas diffusion
layer, channel width, channel depth, ambient pressure, ambient temperature, cathode excess ratio, and the relative humidity
of the anode and cathode. Variance analysis is conducted on three performance indicators: current density, mass power
density, and the uniformity of oxygen concentration in the cathode catalyst layer. The results show that the nine key
parameters can be reduced to six primary decision variables.

Key words: air-cooled fuel cells; structure parameters; operating parameters
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Research on the Application of ANN Algorithm in the Performance
Prediction of Epoxy Resin

ZHONG Lianbing, LI Zhaoxing, ZHANG Lin, YANG Chaoping

(Sichuan Dongshu New Materials Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: The infusion epoxy resin used for wind turbine blades is one of the key raw materials in the blade manufacturing
process. The formulation of raw materials and the curing process of epoxy resin products determine whether the product
can achieve target performance, among which mechanical properties and the glass transition temperature (Tg) are the
core performance test indicators. This article uses artificial neural networks (ANN) to model the tensile strength and Tg of
resin cast bodies cured from three types of resin raw materials and four types of curing agents at different ratios, and
through assessing the model and adjusting the hidden layer parameters, ultimately good prediction results were obtained.

Key words: epoxy resin; artificial neural network; Tg; tensile strength
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Research and Development of An Intelligent Operation and Maintenance
System for Steam Turbines Based on Generative Al Technology

WU Wenhua, SONG Fangfang, ZHOU Zhaowet, ZHAO Xiaomiao, PING Yan

(Dongfang Turbine Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: The steam turbine operation and maintenance industry, through years of accumulation, has acquired a vast
amount of high-value data and experience, leading to the formation of various technical standards, operational norms, and
other documents. It is crucially important for unit operation and maintenance to efficiently leverage this accumulated
personnel experience and technical information. With the advancement of artificial intelligence (Al) and large language
models(LLM), generative Al technology, due to its powerful data generation and feature extraction capabilities, has shown
immense potential in the field of intelligent unit operation and maintenance. This paper delves deeply into the application of
generative Al technology in intelligent unit operation and maintenance, proposes a comprehensive set of solutions, and
completes the development and testing validation of an intelligent operation and maintenance system.

Key words: artificial intelligence; large language model; generative Al; intelligent operations and maintenance; turbine
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Application of XSuperNEST Nesting Software in Boiler Plate Cutting
under the Background of Intelligent Manufacturing

HOU Zhu, ZHONG Xuejiao, ZHANG Bo, YANG Luping

(Dongfang Boiler Co., Ltd., 643001, Zigong, Sichuan, China)

Abstract: Through the analysis of the plate cutting process in a certain manufacturing branch, this paper introduces new

typesetting software to study and optimize the cutting efficiency. By carrying out the work in the define stage, measure

stage, analyze stage, and improvement implementation stage, the key factors affecting the cutting efficiency were identified,

and corresponding improvement measures were taken. Ultimately, the total time for cutting was reduced from an average of

20 days per month to 14 days, achieving remarkable results.

Key words: layout software; efficiency of cutting stock; lean six sigma
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Application of Retrofitting the Combustion System for Blending
Low-ash Melting Point Bituminous Coal

1 2 1 . 2 . 2
SHI Chuan’', LI Pan™", CAO Hua', MIAO Miao*, RAN Shenming
(1. CHN Energy ChangYuan Hanchuan Power Generation Co., Ltd., 432300, Hanchuan, Hubei, China;
2. Clean Energy Low-Carbon Thermal Utilization Technology and Equipment Key Laboratory of Sichuan Province, 611731, Chengdu, China)

Abstract: This article introduces the retrofitting of a 1 000 MW ultra supercritical coal-fired boiler unit in ChangYuan Hanchuan
power plant by co-combustion low ash melting point bituminous coal. This transformation includes combustion system
transformation, secondary air flow field optimization transformation, wall mounted air transformation, water wall optimization
transformation, etc. After this transformation, the boiler achieved no coking in the furnace when the ratio of blended low ash
melting point bituminous coal reached 70 %, and the NOx content in the flue gasat the furnace outlet decreased to 240. 31
mg/Nm’(O, =6 %, standard dry state). The carbon content and CO emission concentration of 100 % load fly ash are reduced
(the combustible content of boiler fly ash is less than 0.5 %;the CO content in the flue gas at the outlet of the air preheater
is as low as 1. 5x107°); the high-temperature corrosion in the furnace walls has been effectively alleviating, reaching a mild
level; the boiler efficiency has been improved to 94. 16 %. The economic efficiency of the unit is improved.

Key words: 1 000 MW ultra supercritical unit; low-ash melting point bituminous coal; combustion system transformation; co-

combustion transformation
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Application of Electric Heating for Urea Storage Tanks
in Peak-shaving Power Plants

SUN Yi

(Dongfang Boiler Co., Ltd., 611731, Chengdu, China)

Abstract: Taking a certain project as an example, this article introduces the design method of the electric heat tracing
system for urea solution storage tanks. The article analyzes and calculates the heat loss of the storage tanks and provides
a detailed explanation of the selection and distribution design of the electric heat tracing belt. Through analysis, the issues
that should be paid attention to in the design of the electric tracing system for storage tanks are identified, which has
reference value for engineering design.

Key words: self limiting temperature electric heating; heat loss of storage tanks; MCB with leakage protection
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Study on Technical Economy of Medium-sized Boiler in
Power Auxiliary Service Market

LI Chuanyong, LI Lin, AN Yueli, LIU Chunlian

(Shandong Electric Power Engineering Consulting Institute Corp., Ltd., 250013, Jinan, China)

Abstract: With the rapid development of new energy, the power system is facing the challenge of widening the peak-valley
difference, and the role of coal-fired power in the new power system is gradually changing to both basic supportability and
system-regulated power supply. In order to meet the demand of peak load regulation of power grid and industrial steam
supply, the technical scheme of " large furnace with medium engine" is deeply studied. The initial investment situation is
expounded, involving the changes of the main engine and auxiliary equipment; the technical economy is discussed, and the
benefits such as capacity electricity price and market-oriented capacity subsidy are calculated. The research shows that,
although the project of "middle power plant in large furnace" has increased investment, it has outstanding performance in
peak-shaving ability and income, short payback period and remarkable comprehensive benefits, which provide a feasible
path for the optimal operation of power plants under the new power system and has more room to adapt to the changes of
thermal power policies in the future.

Key words: electric power system; peak regulation of power grid; machine in large furnace; technical economy
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BAT I AT 5 B AR, R ik o AR 5 B AT - AE AF B BB L 4 GB/T 11354 AT REMMAR I R AW 5
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Low-temperature lon Nitriding (LTIN) Process for
Sealing Surface of Short Sleeve

WANG Jie, ZHOU Yingping, ZHOU Chengchao, TANG Lian

(Dongfang Electric( Wuhan) Nuclear Equipment Company Ltd., 430223, Wuhan, China)

Abstract: This paper conducts an in-depth exploration of the optimal process parameters for the application of low-
temperature ion nitriding in the sealing surface of short casing pipes, aiming to enhance the hardness of the sealing surface
and reduce the brittleness of the nitrided layer. The phase composition of the nitrided layer was analyzed using an X-ray
diffractometer, while the thickness of the nitrided layer was assessed through hardness testing and metallographic
methods. Brittleness testing of the nitrided layer was performed according to GB/T 11354. The results indicate that, when
the nitriding temperature is set at 425 C and the nitriding duration is 60 hours, not only is the hardness of the sealing
surface improved, but the brittleness of the nitrided layer is also reduced. This finding opens up a new path for the
development of sealing technologies in the nuclear power industry.

Key words: low-temperature ion nitriding; sealing surfaces; surface modification; the nitriding layer is brittle
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Effect of 316H Grain Boundary Carbides on Impact and
Intergranular Corrosion for Nuclear Power

DUAN Zhiwei, ZHANG Juan, ZHEN Le, LIU Shengbo

(Dongfang( Guangzhou) Heavy Machinery Co. , Lid. , 511455, Guangzhou, China)

Abstract: The reasons for carbide precipitation phase in 316H stainless steel were analyzed from the heat treatment
process, and the effect of carbide precipitation on impact properties and intergranular corrosion properties of 316H stainless
steel was studied. The results indicate that a large amount of carbides precipitate along the grain in 316H stainless steel
due to the long residence time in the sensitization temperature range during the heat treatment process. With the increase
of carbide precipitation phases, the conventional impact and aging impact properties show a decreasing trend, and the
severe precipitation do not meet the impact property requirements of nuclear power steel. The intergranular corrosion
properties also decrease with the precipitation of the carbide precipitated phase, and the surface cracking of the bent
specimen is observed.

Key words: 316H stainless; the carbide precipitation phase; impact property; intergranular corrosion
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Research on Charging Strategy of Pitch System Backup Power Supply

YANG Kai, LI Yumeng
(Dongfang Electric Wind Power Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: The pitch the system is the core control system of WTGs and generally is equipped with a backup power supply
to provide the necessary energy to drive the blades back to feather position during unplanned power outages from the grid.
With the increasing capacity of backup power supply and the emergence of dual-drive pitch systems, this paper proposes a
novel charging control strategy based on the coordination of dual charger, which aims to shorten charging time, reduce

faults related to the backup power supply, and enhance the reliability of the pitch system.

Key words: pitch system; backup power supply; charger strategy
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Review on High Value-added Resource Utilization
Technologies of Waste Rubber

QIN Jiawang', DENG Yi"?, ZHUANG Yuanfa"*
(1. Dongfang Boiler Co., Ltd., 643001, Zigong, Sichuan, China;

2. Clean Enengy Low-Carbon Thermal Utilization Technology and Equipment Key Laboratory of Sichuan Province, 611731, Chengdu, China)

Abstract: With the prosperous development of the rubber industry, a large amount of waste rubber is generated. The
accumulation and burial of waste rubber will not only bring about waste of resources but also cause heavy pollution to water
and soil. Therefore, it’ s necessary to realize the high value-added resource utilization of waste rubber. This paper reviews
the direct and indirect utilization technologies of waste rubber involving chemical and material forming processes that have
been reported in the literature and highlights the principles, advantages and disadvantages, and research progress of the
technologies mentioned above.

Key words: waste rubber; high value-added; resource utilization; direct utilization; indirect utilization
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Manifold Parameter Analysis of Flow Distribution Characteristics of
Multi-stack Fuel Cells

.12 1,2 . C 1
CHENG Youxing"*, LIU Yu""", ZHU Ding', LIN Meiqgi', HU Jun
(1. Dongfang Electric (Chengdu) Hydrogen Energy Technology Co., Ltd., 611731, Chengdu, China;

2. Hydrogen Elrctricity Interconversion Key Laboratory of Sichuan Provice, 611731, Chengdu, China)

Abstract: A three-dimensional model of a multi-stack proton exchange membrane fuel cell system was established. The
effect of the cathode manifold size on the uniformity of flow distribution of the multi-stack was studied by using the porous
media model and solved by the fluid simulation. The simulation results show that increasing the size of the main cathode
manifold can improve the flow distribution uniformity of the multi-stack fuel system. Compared with the intake main
manifold, the size of the exhaust main manifold has a greater impact on the consistency of flow distribution in the multi-
stack fuel system. The results in this paper can guide the design of flow distribution manifolds for multi-stack fuel cell
systems.

Key words: multi-stack proton exchange membrane fuel cell system; manifold size; flow distribution
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Research on Energy Storage Schemes at A Carbon Dioxide
Collection Processing Station Project

QIN Xiaowen', WANG Song', LIAO Ruxia’, ZHANG Yongpeng',
YANG Zhi', LIU Peilin', ZHANG Wenting'

(1. Dongfang Turbine Co., Ltd., 618000, Deyang, Sichuan, China; 2. Dongfang Electric Wind Power Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: Relying on the existing carbon dioxide transportation equipment, this research plan can be equipped with carbon
dioxide production, transportation, and storage facilities and can also be used to consume excessive electricity to fill the lack
of power supply during the peak power period. This article introduces the principle of carbon dioxide energy storage

technology. For carbon dioxide to gas at the integration processing station, use peak-valley difference to carry out long -

term energy storage of carbon dioxide, which has very broad development prospects.

Key words: carbon dioxide energy storage; gathering and processing station; pipelines; technical characteristics
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Research on the Application of Matrix Organizational Structure in Project
Management of Equipment Manufacturing Industry

CAO Benteng, LIUJiajian ™, WANG Yanchao

(Dongfang Boiler Co., Ltd., 611731, Chengdu, China)

Abstract: Strengthening the matrix organizational structure management of equipment manufacturing enterprises is
conducive to promoting the development of enterprises and consolidating the of the national economy and technological
industry. At present, many equipment manufacturing enterprises still suffer from difficulties in communication between
functional departments, loss of control over progress, and in multi-project management. This paper takes a large power
station equipment manufacturing enterprise as an example, deeply analyzes the characteristics of the matrix organizational
structure, and proposes solutions to common problems, providing a reference for the application of the matrix organizational
structure in equipment manufacturing enterprises.

Key words: equipment manufacturing industry; matrix organizational structure; project manager; department
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