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Two-phase Three-dimensional Model Study of Proton Exchange Membrane

Fuel Cell

LI Min', LI Ting?, ZHANG Yuan', HU Xiaoyong*
( 1. DEC Academy of Science and Technology Co.,Ltd., 611731, Chengdu, China; 2. Dongfang Fuel Cell Technology Co.,Ltd., 611731, Chengdu,China;

3. Dongfang Electric (Fujian) Innovation Institute Co., Ltd., 350108, Fuzhou,China )

Abstract: A three-dimensional model of proton exchange membrane fuel cell (PEMFC) based on two-phase flow theory is
proposed. Multi-physical processes including fluid dynamics, two-phase mass transport, water transport in membrane and
electrochemical reactions are considered to study the localized fuel cell performance. The results show that liquid water
condenses from mid area to the outlet portion of the fuel cell under co-flow operation of hydrogen and air. The liquid water
saturation in porous electrode shows much larger value under the rib portion than that of the gas channel. According to
the simulation results, the current density reaches the peak around the mid part of the reaction area which shows twice
that at the inlet portion The current density distribution is dependent on localized membrane water content, oxygen
concentration and liquid water saturation in porous electrode.

Key words: proton exchange membrane fuel cell; two-phase model; local performance
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A Study on the Data Correlation Between Adjacent Wind Towers in Mountain
Complex Terrain Wind Fields

ZHU Xudong', HAN Yusheng?, LI Qiang',ZHANG Junbei'
(1. Dongfang Electric Wind Power Co. ,Ltd.,618000, Deyang, Sichuan, China;

2. Hainan Provincial Meteorological Bureau, 570203, Haikou, Hainan, China)

Abstract: There are relevant regulatory requirements for the measurement and evaluation of wind energy resources.
According to conventional regulatory requirements, the representative radius range of the wind tower is 3 kilometers for
mountainous wind farms and 5 kilometers for plain areas. In actual wind measurement, especially in mountainous areas,
the terrain is complex and variable. The representative range of wind measurement towers of the same model and
specification needs to be arranged according to the terrain and topography in practice. This article will discuss the
correlation between adjacent wind towers of the same type in mountainous wind fields, and compare and analyze the data
correlation from wind speed frequency, daily variation of wind speed, wind direction frequency, and daily variation of
maximum wind speed.

Key words: wind energy resources; wind measuring tower; mountainous wind farms
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AC Excitation Control Research of Variable Speed Pump Storage Unit

JI Lei, TANG Yucheng, ZHOU Ping, LIU Jitao
( 1. Dongfang Electric Autocontrol Engineering Co., Ltd., 618000, Deyang, Sichuan, China )

Abstract:Unlike traditional static excitation systems, the excitation current of AC excitation systems is 3-phase sine, so the
phase and frequency of the excitation current can be adjusted to adapt to changes in unit load and speed. This excitation
system of excellent characteristic is gradually applied to variable speed pumping and storage, used to dump grid surge,

achieved good economic benefits. This article analyzes the principle of AC excitation and conducts simulation research.

Key words: AC excitation system; variable speed pump storage unit
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Fault Cause Analysis and Countermeasures of Axial Flow Fan for Bulb Type
Hydro-generator
SHI Mingxing, LUO Xianli, ZHENG Di
( Dongfang Electric Machinery Co., Ltd., 618000, Deyang, Sichuan, China )

Abstract: Aiming at the problem that axial fans for bulb type hydro-generator were prone to failure, the cause analysis and
field test demonstration were carried out, and the root causes of fan failure were determined. By adopting comprehensive
measures such as replacing light weight blades, optimizing fan selection parameters, improving the fan support structure
and adding a fan intelligent control system, the operation reliability and service life were improved, which can provide
reference for the subsequent axial flow fan selection design or fan transformation for bulb type hydro-generator.

Key words: bulb type hydro-generator; axial flow fan fault; light weight blades; fan selection; intelligent control; reliability
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The Analysis and Improvement of the Fillet Weld Technology for Pressurizer
Electric Heater

DAI Guangming, HE Bing, YANG Xiaojie, CHI Lezhong
( DongFang (GuangZhou) Heavy Machinery Co., Ltd., 511455, Guangzhou, China )

Abstract: The problem of the welding for pressurizer electric heater has been an obstacle to manufacturers of nuclear

island equipment. In this paper, the improvement measures of welding process were proposed. In addition, the welding

process of it was optimized by welding simulation to solve weld crack problem and deformation. Which provides strong

support for breaking the blockade of foreign material technology and speeding up the localization of pressurizer electric

heater materials.

Key words: pressurizer electric heater; root crack; welding simulation; process improvement
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Influence and Prevention of Wet Steam in the Last Stage Combined Low
Pressure Heater of Nuclear Power Plant

YANG Hao', GAO Xiuzhi', WANG Yu', JI Dan', ZHANG Yisheng?
( 1. Dong Fang Turbine Co., Ltd., 618000, Deyang, Sichuan, China;

2. Dongfang Electric Automatic Control Engineering Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: The last stage combined low pressure heater is one of the important auxiliary equipments in nuclear turbine
regenerative system. It uses the turbine extraction steam to heat the feedwater, and take away the interstage hydrophobic,
thus greatly improving the thermodynamic cycle efficiency of the system. The steam, which flow into the combined LP
heater, has a high humidity while mixed with the interstage hydrophobic. By analyzing the sources and characteristics of
wet steam, this paper research on the influence of wet steam, and propose some preventive measures to make the
operation of low pressure heater safer in nuclear power plants, improve the efficiency of the device.

Key words: combined LP heater; wet steam; influence; prevention
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Necessity Analysis about 16 m Double Column Vertical Lathe in Low Pressure
Inner Cylinder of Nuclear Power Turbine

XIE Longfei, LIU Xiang, LUO Xia, WU Pan, ZHANG Bin

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

Abstract: According to the structure, size, weight, accuracy, processing status, development trend and market prospect of

low pressure inner cylinder of nuclear power turbine, this paper puts forward the necessity of adding 16m double column

vertical lathe in the development of low pressure inner cylinder of nuclear power turbine, and formulates the main

technical parameters of the machine.

Key words: nuclear power steam turbine; low pressure inner cylinder; machining status; vertical lathe
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The Comparison, Analysis and Application of Science and Engineering Law
(2005) No. 311 and GJB 9001C-2017

WEI Wei', LUO Lei*, YANG Jing®, ZHOU Yong', LIU Yong'
( 1. Dongfang Electric(Wuhan) Nuclear Equpiment Co.,Ltd., 430200, Wuhan, China; 2. Naval Representative Office in Wuhan, 430064, Wuhan,
China; 3. Dongfang Electric Corporation, Ltd., 611731, Chengdu, China )

Abstract: This article compares and analyzes the specific provisions of Science and Engineering Law (2005) 311 “National
defense science and technology industry military nuclear facilities quality assurance regulations”, hereinafter referred to
as “science and engineering law No. 311", and GJB 9001C-2017 “Quality management systems requirements” ,
hereinafter referred to as GJB 9001C, and finds the similarities and differences. Taking a test reactor project as an
example, the establishment of quality assurance system in equipment manufacturing process is introduced to meet the
requirements of the above regulations and standards, to ensure that items and services.
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Study on the Technical Route of Ultra Low Emission of Flue Gas from Blast

Furnace Hot Stove

LI Lingjun'?, ZHOU Dongfeng®, GAN Lijiang'*, WEI Wending'?, DU Wentao'?, ZHANG Jinghui'?,
REN Jiang'?, WU Juan'*
(1. Dongfang Boiler Co., Ltd., 611731, Chengdu, China; 2. Clean Combustion and Flue Gas Purification Key Laboratory of Sichuan Province, 611731,
Chengdu, China; 3. Anyang Iron & Steel Group Co., Ltd.,455000, Anyang, Henan, China)

Abstract: Blast Furnace Hot Stove is one of the main emission sources of flue gas pollutants in the production process of
iron and steel industry. By analyzing the current emission standards of flue gas pollutants of hot stove and combining the
characteristics of flue gas, two technical routes suitable for ultra-low emission of flue gas of hot stove are proposed.
Through technical and economic comparison, it is found that the investment and operation cost of high temperature flue
gas denitrification technology is more advantageous.

Key words: blast furnace hot stove; ultra low emission
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Numerical Simulation Study on Water Wall Cracking of 660 MW
Supercritical W-shaped Flame Boiler

ZHENG Gang', LIU Youli', ZHAO Yi*, RAN Shenming', FENG Jinxing', MA Dingbo?,
MO Chunhong', LI Xiaorong', QIN Rongjiang®, LI Tie'
( 1. Dongfang Boiler Group Co., Ltd., 611731 , Chengdu , China; 2. Guoneng Zhijin Power Generation Co., Ltd., 552106 , Bijie , Guizhou, China )

Abstract: This article analyzed the problem of water wall cracking in 660 MW supercritical W-shaped flame boiler.The
stresses of the water wall were compared by numerical simulation and stress analysis techniques, and the main factors
and causes that affect water wall cracking were analyzed. It was found that the rapid increase in thermal stress caused by
the blockage of water wall expansion was the fundamental reason for water wall cracking, which established the
theoretical foundation for the subsequent treatment of water wall cracking.

Key words: W-type flame boiler; cracking of the water-cooled wall; stress analysis
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Impact of Low Load Operation of Thermal Power Units on Last Stage Blade
Reliability

HE Wei, LUO Fang, XIE Suyan
(Dongfang Turbine Co.,Ltd., 618000, Deyang ,Sichuan,China )

Abstract: Under the Double Carbon target, the peaking capacity of thermal power units has received unprecedented

attention. In order to coordinate the development of new energy sources,combined with the slowdown in power demand

growth, thermal power units will operate under low load conditions for a larger hourage. In this paper, CFD analysis of the

last three stages of a 660 MW air-cooled model was carried out under several low load conditions to obtain the

characteristics of the changes in the flow field of the last stage during the load drop, and to analyse the impact of the

relevant changes on the reliability of the last stage blade and introduce the relevant solution measures.

Key words: deep peaking; water erosion; blowing phenomenon; last stage blade; flutter
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Discussion on Coal Blocking in Coal Conveying System of Circulating
Fluidized Bed Boiler

GAO Jiaping
(Power Plant of Guangxi Hualei New Materials Co., Ltd., 531400, Pingguo, Guangxi, China)

Abstract: The coal conveying system is the lifeline of the circulating fluidized bed boiler, which is responsible for the
transportation, storage and supply of the fuel required by the boiler. Whether the boiler can "eat well and be full" depends
on the continuous and stable operation of the coal conveying system equipment and the coal blocking prevention capacity,
especially the effectiveness of the coal blocking prevention measures, which is the premise for the safe and stable
operation of the circulating fluidized bed boiler. Based on this, this paper discusses in detail the possible reasons and
solutions of coal blocking in each link of circulating fluidized bed boiler coal conveying system.

Key words: circulating fluidized bed boiler; feasons for coal blockage; solution measures; coal conveying system
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Development and Application of Human Error Prevention Program for the

Processing of Large Turbine Generator Shafts

HE Wei, GU Li, QIN Chun, XING Zhichun
(Dongfang Electric Machinery Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: As the core part of the turbo-generator, the rotating shaft has the characteristics of high working speed,
complicated operating conditions, high value of forging shaft, and unrepairability. Therefore, the manufacturing of the shaft
must be successful at one time. The "Human Factor Error Prevention Module" NC program based on the human factor
prevention management theory has functions such as groove-milling dividing error prevention, groove-milling depth error
prevention, tool parameter error prevention and machining process solidification, etc. These functions can effectively
prevent the milling damage and scraping of the rotating shaft. The NC program of the "Human Error Prevention Module"
for CNC rotor milling machine not only brings the product closer to the goal of zero quality defects, but also the low cost of
the NC program for the "Human Error Prevention Module" has certain economic benefits. The program can be popularized
in all CNC machine tools.

Key words: rotor; CNC program; human factor error prevention module
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Technology Application of Horizontal Air Deflector for Outer Frame of
Multi-wind Area Turbogenerator with Inner and Outer Stator Structure

LIU Daogang
( Dongfang Electric Co., Ltd., 618000, Deyang, Sichuan, China )

Abstract: This paper introduces a process method and application of horizontal air deflector for turbogenerator with inner
and outer stator structure in windy area.This technology has solved the existing problems of vertical wind deflector, such
as occupying one span of crane resources, T-platform resources, high working height and low efficiency, and has a
positive effect on improving production efficiency in parallel operation. In this paper, the design of special tools for
horizontal assembly of wind deflector on stator outer frame, the deflection calculation of measuring center column and the
field application are analyzed and expounded.

Key words: internal and external stator turbogenerator; air deflector; horizontal assembly process; deflection
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Research on Maintenance Manual and Visualization of Turbo-generator Unit

MA Teng, PU Xiaomin, BIAN Xiaoguang, ZHANG Zhehao
( DEC Academy of Science and Technology Co., Ltd., 611731, Chengdu, China )

Abstract: The traditional maintenance manual of turbine-generator unit lacks effective data management and advanced
visualization method. Mainly relying on paper manuals and text descriptions, it is difficult to quickly and accurately acquire
maintenance operations and obtain maintenance resource information, resulting in low visualization degree of
maintenance manuals, easy to make mistakes in information understanding and other problems. A 3D visualization
method for maintenance manual of Turbo-Generator Unit is proposed. The data model of maintenance manual of
Turbo-Generator Unit is established. Based on the 3D model of maintenance resources and the 3D simulation results of
maintenance process, a 3D visualization system for maintenance manual of Turbo-Generator Unit is established. The
feasibility and effectiveness of the method are verified by the application in the maintenance process of oil seal of a
Turbo-Generator Unit.

Key words: turbo-generator unit; maintenance manual; data model; 3D visualization
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HWE: 600 MW KoM EH WA AEFET T AEEHBATHAATKAEERZNTLTET. KEMA LA Thk,
FHME R RAFHERRS K. Bk E Tk s KiFRIE SRR, R A IR EAN A BEH K EHA A
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FESES: TM623.3 XRRFRIRTS: A XEHE: 1001-9006 (2024) 02-0075-04

Fault Analysis and Improvement of 600 MW Generator Single Oil Ring Seal
Oil System

LI Shijie
( Datang Ningde Power Generation Company, 355006, Ningde, Fujian, China )

Abstract: In the actual operation of the sealing oil system of 600 MW generator, there were some defects, such as low
vacuum of the sealing oil vacuum tank, inability to maintain the specified vacuum operation, rapid decline in the hydrogen
purity of the generator, large vibration of the sealing oil pipeline system and the sealing oil pump, large fluctuation of the oil
level of the sealing oil float tank, easily sticking of the floating ball valve. The accident was by frequent hydrogen
replenishment to maintain the purity of the generator hydrogen and a large amount of the generator hydrogen leakage and
fire. Though drawings, specifications and field operation tests under variable operating conditions, the main causes of the
sealing oil system problems are carefully analyzed from the aspects of design and manufacturing, and the solution to the
failure of the 600 MW generator single oil ring sealing oil system was found. After the implementation of the solution, the
sealing oil system runs stably and reliably. The problems in the actual operation of the 600 MW generator sealing oil
system are fundamentally eliminated, and the safe and economic operation level of the unit is improved.

Key words: sealing oil system; hydrogen purity; hydrogen leakage; the cause of the failure; improvements
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Research and Application of Detection Technology of Tightness of Stator Slot
Wedges in Large Generator

YAN Nanfeng
( Dongfang Electric Machinery Co., Ltd., 618000, Deyang, Sichuan, China )

Abstract: This paper briefly introduces the causes and hazards of loose stator slot wedge of large generator, and studies

and summarizes the relevant technologies and equipment for detecting the tightness of stator slot wedge of large

generator at home and abroad. Combined with the application experience of stator slot wedge tightness detection

equipment, the problem existing in the current stator slot wedge tightness detection equipment and the research direction

of stator slot wedge tightness detection technology in the future are analyzed.

Key words: large generator; stator slot wedge; tightness detection
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Risk Calculation of Product Delivery of W Project Based on WBS-RBS
and AHP

GUO Xiaoyi
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Abstract: Since the 14™ Five-year plan, the authorities have successively issued a series of policy documents to
strengthen guidance and support for the development of the pumped storage industry, and the industry has ushered in an
unprecedented development peak. During the construction period, timely delivery of equipment is an important concern
for both owners and manufacturers. Pumped storage projects combine multiple characteristics such as new technology,
high investment, and significant political and social effects. Therefore, special attention should be paid to risk
management during project execution. The present article quantitatively evaluates the risk level of the delivery schedule of
pre embedded products in Company A's W pumped storage project by combining WBS-RBS risk identification with AHP
analytic hierarchy process. This not only helps to improve the rationality and scientificity of project decision-making, but
also enhances management efficiency and benefits; At the same time, it is also a beneficial exploration of new ways to
quantify risk management for the delivery schedule of pumped storage products.
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